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Trends in brown bear reduction efforts in Alaska, 1980–2017

Sterling D. Miller1,2,3, John W. Schoen1, and Charles C. Schwartz1

1 Alaska Department of Fish and Game, retired

Abstract: For >35 years Alaska, USA, has attempted to reduce brown bear (Ursus arctos) abundance
through adoption of progressively more liberal hunting regulations. We document these changes in a
portion of Alaska we term the Liberal [brown bear] Hunting Area (LHA) constituting 76% of Alaska’s
area. In most instances, regulation liberalizations were intended to reduce brown bear abundance in
the expectation this would reduce predation by bears on wild ungulates and thereby increase hunter
harvests of these ungulates. Miller et al. (2011) described the hunting regulation changes in the LHA
and corresponding increases in brown bear harvests through 2010. We update the changes in regu-
lations and harvests through 2017 and report a shift in the kinds of regulations liberalized. We also
document the expansion of regulations pertaining to brown bear population reduction to the small
and isolated population on Alaska’s Kenai Peninsula (outside the LHA) that resulted in a 25-fold
harvest increase in the year of regulation liberalization. This increase caused a conflict with federal
managers of the Kenai National Wildlife Refuge. The result was congressionally imposed constraints
on the ability of managers of Alaskan national wildlife refuges to manage wildlife on refuge lands
in ways federal managers deemed to be in the U.S. national interest. Ongoing litigation and policy
changes may result in the same outcome for Alaskan national parks, preserves, and monuments. In the
LHA during 1995–2017, we tabulated 222 regulatory changes in Game Management Subunits making
brown bear hunting regulations more liberal and 4 changes making regulations more conservative.
Since 2000, the State of Alaska has reported no research in the LHA that would permit evaluation
of the impacts of these regulatory changes and correlated harvest increases on bear abundance or
demographics.
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Ursus arctos
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Worldwide, there is increasing recognition of the
importance of large carnivores and apex predators to
ecosystems, generally accompanied by efforts to con-
serve and expand remaining populations and habitats
(Servheen 1990, Klenzendorf and Vaughan 1998, Treves
and Karanth 2003, Ripple et al. 2014, Boitani et al. 2015,
Kuijper et al. 2016, Swenson et al. 2017). The largest re-
ported brown bear (Ursus arctos) population in the world
is in Russia (estimated at 130,000), where bounties were
eliminated in 1970 and populations subsequently man-
aged as game animals (Chestin 1997, 1999). In North
America south of Canada, brown bear populations were
reduced from an original abundance of approximately
50,000 to remnant populations totaling <300 individuals

2Present address: Dunrovin Research, P.O. Box 822, Lolo, MT
59847-0822, USA
3email: sterlingmil@gmail.com

occupying approximately 2% of their historical range by
1975 (Servheen 1990, 1999). Brown bears in the conter-
minous United States were listed as “threatened” by the
U.S. Endangered Species Act in 1975. Following decades
of recovery efforts, the population south of Canada
is now approximately 1,800 (Interagency Grizzly Bear
Committee 2017).

In North America, relatively secure (not listed un-
der the Endangered Species Act of the United States
or Species at Risk Act of Canada) populations of brown
bears remain in Alaska and in parts of Canada. They
are listed as “threatened” in Alberta where hunting was
stopped in 2010, and as “extirpated” in Saskatchewan
and Manitoba (COSEWIC 2012). Elsewhere in Canada
brown bears are classified as “sensitive” (COSEWIC
2012). Throughout Canada there are approximately
26,000 brown bears, of which approximately 15,000 oc-
cur in British Columbia (COSEWIC 2012). Outside of
Russia, Alaska has the largest and most intact population
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of brown bears in the world, with a population estimated
at approximately 31,000 (range = 25,000–39,100; Miller
1993).

To our knowledge, outside of Alaska, no place in the
world has management objectives designed to reduce
population abundance across large areas by encouraging
increased hunter harvests. The primary reason for this
objective in Alaska is to increase the numbers of moose
(Alces alces) and caribou (Rangifer tarandus) available
for harvest by Alaskan hunters (Miller et al. 2011). In
Alaska, this predator reduction objective also applies to
American black bears (U. americanus; hereafter, black
bears) and wolves (Canis lupus; Van Ballenberghe 2006;
Miller et al. 2011, 2013; Schmidt et al. 2017a). We up-
date Miller et al. (2011) with regulation liberalizations
adopted since 2010 in the same geographic area repre-
senting 76% of Alaska (the LHA).

We also describe the recent expansion of the ge-
ographic area under management designed to reduce
brown bear abundance to include Alaska’s Kenai Penin-
sula. Until Regulatory Year (RY) 2012–2013, the isolated
and small brown bear population on the Kenai Penin-
sula was classified by Alaska Department of Fish and
Game (ADFG) as a “population of special concern” and
harvests were managed conservatively (Selinger 2005,
2013). In 2010, the estimated number of brown bears on
the Kenai Peninsula was 582 (95% CI = 469–719; Mor-
ton et al. 2016). By Alaska standards, the Kenai Peninsula
has a relatively large human footprint from settlement,
seasonally heavy recreational use, and, historically, such
high levels of non-sport mortalities that hunting seasons
have been canceled in some years (Suring et al. 1998; In-
teragency Brown Bear Study Team 2001; Selinger 2005,
2013; Morton et al. 2016).

In response to research in the late 1970s and early
1980s that documented frequent predation by brown
bears on neonatal moose in south-central Alaska (Bal-
lard et al. 1981, Ballard and Miller 1990, Ballard et al.
1990, Ballard 1992), the Alaska Board of Game (BOG)
began a process of liberalizing bear hunting regulations.
This process had the objective of increasing numbers of
moose and caribou available for harvest by hunters.

Subsequently, predation concerns were also the justi-
fication for passage of Alaska’s Intensive Management
(IM) law in 1994 (Alaska Statutes 16.05.255e). The IM
law requires the state to implement actions to increase
harvestable numbers of ungulates in areas important for
providing “high levels of human consumptive use.” This
law, effectively, mandated that the Alaska BOG adopt
regulations to reduce predators when there were insuffi-
cient numbers of wild ungulates available to meet hunter

demand (Miller et al. 2011). Habitat management (e.g.,
fire for moose) was also identified as a mechanism under
the IM law to increase ungulate abundance in Alaska,
but there are no ongoing habitat improvement projects
(ADFG no date; Paragi 2016a, b). Habitat improvement
by means such as controlled fire or mechanical treatments
are not feasible at the scale needed to be meaningful in
Alaska. Additionally, it would be incompatible to simul-
taneously attempt to improve habitat for both moose and
caribou in the same area because these species differ in
stage of vegetation succession preferred; caribou benefit
from later stages of succession following fire and moose
from earlier stage (Bowyer et al. 2003, Miller 2003). Ef-
forts designed to reduce predation by liberalizing hunt-
ing regulations for predators is the default mechanism
utilized to accomplish the IM law’s desired outcome of
increasing hunter harvests of moose and caribou (ADFG
no date; Paragi 2016a, b).

Another factor that influenced liberalization of preda-
tor hunting regulations was passage in 1980 of the
Alaskan National Interest Lands Conservation Act by
the U.S. Congress. This act created or expanded many
Alaskan national wildlife refuges, national parks, and
national preserves, and also created a priority for wildlife
harvests by “rural subsistence users” on all federal lands
in Alaska. This priority created concerns among some
hunters that those not classified as subsistence users and
would lose hunting opportunities.

Brown bears have a low reproductive rate (Schwartz
et al. 2003a); therefore, sustainable mortality rates for
adult females are low and typically are estimated to
be in the range of 4–9% (Miller 1990, Schwartz et al.
2003a, Harris et al. 2006). Monitoring of brown bear
populations and population trends is difficult and expen-
sive. Estimates of brown bear population abundance and
trend typically have low precision and apply to relatively
small areas compared with the large landscapes utilized
by brown bear populations (Miller 1990; Schoen 1990;
Miller et al. 1997; Servheen 1999; Schwartz et al. 2003a,
2006; Apps et al. 2004; Proctor et al. 2012; Ripple et al.
2014).

Concerns over Alaskan management objectives de-
signed to reduce abundance of bears were raised by
the National Research Council, which concluded “There
have been no cases in which reduction of bear populations
has resulted in increases in adult populations of moose
or caribou” (National Research Council 1997:184). Ad-
ditionally, the Alaska Chapter of the Wildlife Society
drafted 2 position statements (1995 and 2013) that ex-
pressed reservations about the efficacy and risks associ-
ated with predator control efforts in Alaska (for the most
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Fig. 1. Alaska Game Management Units, Alaska, USA. Unshaded area includes Game Management Units
(GMUs) classified as part of a Liberal Hunt Area (LHA) for brown bear (Ursus arctos) hunting regulations
adopted during regulation years 1980–1981 through 2017–2018. The LHA represents approximately 76% of
Alaska’s area and contains approximately 44% of Alaska brown bears based on population estimates in
Alaskan subunits made in 1992 (Miller 1993). GMUs 7 and 15 are the Kenai Peninsula and not in the LHA.

recent, see Alaska Chapter of the Wildlife Society 2013,
2014).

Alaska does not require the salvage of the meat
of harvested brown bears except in the case of some
specially designated “subsistence” hunts. In British
Columbia (BC), Canada, public pressure resulted in the
cancelation (for Nov 2017) of all “trophy” hunting of
brown bears; in BC, trophy hunting occurs when the
meat of harvested bears is not salvaged and eaten (http://
www.cbc.ca/news/canada/british-columbia/plan-to-end-
grizzly-trophy-hunting-in-bc-announced-1.4247060).
The cancelation of trophy hunting in BC occurred
regardless of evidence that the existing harvest was con-
servative and sustainable (Boyce et al. 2016, McLellan
et al. 2016). By the BC definition, almost all harvests
by Alaska resident and non-resident brown bear hunters
reported in this paper and by Miller et al. (2011) were
taken during “trophy” hunts.

Study area
We document brown bear hunting regulation changes

in the same portion of Alaska classified by Miller et al.
(2011) as the LHA (Fig. 1). The LHA encompasses
1,157,498 km2 and includes Game Management Units
(GMUs) 11–26 (except GMU 15 on the Kenai Peninsula)
comprising approximately 76% of Alaska’s area and
approximately 44% of the total Alaskan population of

brown bears (Miller 1993, Miller et al. 2011). The LHA
is larger and has lower density brown bear populations
because of limited or no availability of Pacific salmon
(Oncorhynchus spp.), which is an important bear food
where available (Miller et al. 1997, Hilderbrand et al.
1999, Deacy et al. 2016). The LHA includes most of the
area in Alaska where moose are common; during 2015,
>91% of 7,816 moose harvested in Alaska came from the
LHA (derived from Community Subsistence Information
System, Alaska Department of Fish and Game web-
site, http://www.adfg.alaska.gov/sb/CSIS/ index.cfm?
ADFG=main.GMUSelGMU).

In addition to regulatory changes in the LHA, we
documented changes in brown bear hunting regulations
that have occurred on the Kenai Peninsula (GMUs 7 and
15; 24,300 km2 combined). The Kenai Peninsula is south
of the city of Anchorage (301,000 residents, approx.
41% of Alaska’s population). The Kenai Peninsula
is a popular recreation area (especially for hunting
and fishing) for non-resident visitors and Anchorage
residents (Interagency Brown Bear Study Team 2001,
Morton et al. 2016). During 2015, 230 moose were
reported killed by hunters on the Kenai Peninsula
(derived from Community Subsistence Information
System, Alaska Department of Fish and Game web-
site, http://www.adfg.alaska.gov/sb/CSIS/index.cfm?
ADFG=main.GMUSelGMU).

Ursus 28(2):135–149 (2017)
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Methods
Following Miller et al. (2011), we tabulated number of

changes in hunting regulations for resident brown bear
hunters by Game Management Subunits in the LHA.
The data source for these tabulations was the hunt-
ing regulation booklets produced annually by ADFG
(2017–2018 edition at http://www.adfg.alaska.gov/
index.cfm?adfg=wildliferegulations.hunting). We ex-
pressed these as a ratio between changes in a GMU sub-
unit making brown bear hunting regulations more liberal
and those making hunting more conservative for resident
hunters in each RY during the period 1995–1996 through
2017–2018. Subunits (e.g., A, B, C) within a GMU may
have different regulations and different GMUs have 0–5
subunits. Where regulations varied within a subunit (e.g.,
by drainage or land management category), we counted
changes only if they applied to the largest portion of the
subunit. We started tabulations in RY 1995–1996 because
this was the first year the regulation booklet included a
section listing regulation changes that had been made
since the previous RY.

Our tabulation of regulation changes since 1995 is
conservative because it did not include some categories
of regulation changes. We did not tabulate regulatory
changes for non-resident brown bear hunters or for feder-
ally defined “subsistence” hunters. Non-resident hunting
regulations in the LHA have also been liberalized in most
GMUs in the LHA but less than for resident bear hunters.
Historical records of regulations for federally defined
subsistence hunters are not available (the most recent ver-
sion available at www.doi.gov/subsistence). Our tabula-
tion of regulation changes also did not include changes in
relatively small areas designated by the BOG as Predator
Control Areas (PCAs). The PCAs varied in size, ranging
from several hundred km2 to an entire subunit. There are
no available historical records of regulatory changes in
PCAs and the last bear PCA became inactive in 2017 (T.
Paragi, Alaska Department of Fish and Game, personal
communication).

Alaska hunting regulations are adopted by RY, which
is from 1 July of one year to 30 June of the following year.
Harvests are typically reported by RY. We used data pro-
vided by ADFG to illustrate trends in numbers of bears
taken by hunters by RY. These harvest numbers included
take by both resident and non-resident hunters but not de-
fense of life or property and accidental mortalities (Miller
and Tutterrow 1998).

Starting in RY 2016–2017, sale of brown bear hides
and skulls taken in an area was allowed for all areas
where individual bag limits were 2 brown bears/year.

Any change to a bag limit of 2 bears/year carried with it
an automatic change allowing sales of hides and skulls,
but regulation book tabulations of changes report only the
bag limit change (to 2 bears/yr). We tabulated the linked
ability to sell hides and skulls as a separate regulation
liberalization.

Results
Trends in numbers of brown bear hunting-
regulation changes

From RYs 1995–1996 to 2017–2018, the State of
Alaska general hunting regulations for resident brown
bear hunters in the LHA were made more liberal 222
times in a GMU subunit and made more conservative 4
times (Table 1). There was a shift in the types of regula-
tions that were liberalized prior to RY 2010–2011 and the
types that have been liberalized subsequently (Table 1).
Since 2010–2011 changes have focused on increasing
bag limits to 2 bears/year, allowing commercial sale of
bear hides with claws attached and skulls, and allowing
shooting of brown bears at bear bait stations.

During 1975–1976, 32% of the LHA had season
lengths <31 days and 0% had season lengths >100 days.
By 1985–1986, 97% of the LHA had seasons >100 days;
and by 2005–2006, 99.7% of the LHA had seasons >200
days (Miller et al. 2011). By 2015–2016, 73% and 19.8%
of the LHA had seasons >300 days and >350 days, re-
spectively. Alaska regulations allow the harvest of brown
bears in or near dens.

Before 1990, Alaska resident brown bear hunters could
not harvest a brown bear more frequently than once every
4 years anywhere in Alaska. By 2005–2006, 98.7% of the
LHA had a bag limit ≥1 bear/year. In 1995, no portion of
the LHA had a bag limit of 2 bears/year. By RYs 2010–
2011 and 2017–2018, respectively, 11.6% and 29.7% of
the LHA had bag limits of 2 bears/year (Table 1). Ad-
ditionally, brown bears taken in areas with a bag limit
≥1 bear/yr) do not count against the 1 bear/4 years bag
limit that continued in most areas outside of the LHA.
This exemption was designed to encourage hunters to
take brown bears in the LHA without losing the ability to
also harvest brown bears outside of the LHA (e.g., Ko-
diak Island, Alaska Peninsula, and southeastern Alaska,
where bears are typically larger and more valued as tro-
phies). Bag limits of 1 bear/4 years predominate outside
the LHA, but bag limits of 1 bear/year also occur out-
side the LHA (on the Kenai Peninsula [GMUs 7 and 15],
as well as in some areas around Prince William Sound
[GMU 6]). In these 2 areas outside of the LHA, moose
hunting is popular.

Ursus 28(2):135–149 (2017)
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Table 1. Comparison of number and types of brown bear (Ursus arctos) hunting regulation changes for Alaska
(USA) resident brown bear hunters in a Game Management Subunit during Regulation Years (RYs) 1993–
1994 through 2010–2011 (previously reported by Miller et al. 2011) with subsequent changes through RY
2017–2018 in Alaska’s Liberalized Hunt Area (LHA) composed of 48 Game Management Subunits totaling
1,157,498 km2.

Regulation change type

No. of regulation changes
during years 1993–94 through

2010–11

Regulation Years
2011–12 through

2017–18 Total

Increase bag limit from 1 bear/4 yr to 1
bear/yr (% of area with 1/yr or more) 47 (99.6) 1 48 (100%)

Increase bag limit to 2 bears/yr (% of
LHA with bag of 2/yr) 5 (11.6) 7 (29.7) 12 (29.7)

Lengthen season in subunit 40 4 44
Eliminate Resident Tag fee (% of total

LHA with no tag fee) 28 (95.0) 1 29 (98.6)
Allow sale of bear hides with claws

attached (percent of LHA) 0 12 12 (29.7)
Allow shooting of brown bears at bear

bait stations (% of LHA) 0 25 25 (53.7)
Can shoot brown bears at bait stations

same day hunter was airborne (% of
LHA) 0 25 (53.7) 25 (53.7)

No need to salvage brown bear meat
taken at bait stations (% of LHA) 0 25 (53.7) 25 (53.7)

Other liberalizations 1 1 2
Total liberalization changes 121 101 222
Make regulations more conservative 2 2 4

During 1968–1990, all resident brown bear hunters in
Alaska were required to purchase a US$25 brown bear
tag prior to hunting. Elimination of this requirement was
designed to encourage hunters to harvest brown bears op-
portunistically during hunts primarily for other species,
such as moose and caribou (e.g., Tobey and Kelleyhouse
2007). The requirement to pre-purchase a US$25 brown
bear tag was eliminated in 21%, 95%, and 98.6% of the
LHA by 1985, 2010, and 2017, respectively.

Since RY 2010–2011, additional brown bear harvests
have been encouraged in the LHA by regulations al-
lowing brown bear baiting and methods, making it eas-
ier to harvest brown bears at bear bait stations (Table
1). When initially adopted, baiting regulations allowed
the harvest of brown bears at “black bear bait stations”
but regulations adopted for 2015–2016 allowed the har-
vest of either species at “bear” bait stations (AS 5AAC
92.044(a)(1)).

In RY 2016–2017, the BOG first authorized the sale
of brown bear hides (tanned or untanned with claws at-
tached) and skulls. A justification was to provide an eco-
nomic incentive to harvest brown bears. Also during RY
2016–2017, the sale of brown bear hides and skulls was
authorized in all areas having a bag limit of 2 bears/year
(Subunits 16B, 17A–C, 19D, 20E, 22A, and 25D). For
2017–2018, the authorization to sell hides and skulls was

extended to Subunits 21E, 22B, and GMU 23 that had
existing bag limits of 2 bears/year. In RY 2017–2018,
hunters were authorized to sell brown bear hides and
skulls in 29.7% of the LHA (Table 1).

Federally qualified subsistence hunters have not been
allowed to sell brown bear hides and skulls, but only
items handcrafted from these parts. A proposal by the
Northwest Arctic Federal Subsistence Regional Advisory
Council to allow the direct sale of hides and skulls by
these hunters was submitted to the Federal Subsistence
Board during 2017 and will be considered in 2018. If
adopted, commercial sales of brown bear hides and skulls
harvested by these hunters in Unit 23 would be allowed
for bears harvested from Kobuk Valley and Gates of the
Arctic national parks, Noatak National Preserve, Cape
Krusenstern National Monument, and Selawik National
Wildlife Refuge. All residents in GMU 23 are considered
to be federally qualified subsistence hunters as well as
such qualified hunters living outside of GMU 23. The
justifications offered for this proposal include “provide
opportunity for profit,” “reduce the overpopulation of
brown bears in Unit 23,” and “reduce danger resulting
from human and bear interactions” (Proposal WP18-44
available from the U.S. Fish and Wildlife Service, Office
of Subsistence Management, 1011 E Tudor Road, MS
121, Anchorage, AK 99503, USA).

Ursus 28(2):135–149 (2017)
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Conservative regulations retained
Since Alaskan statehood in 1959, maternal brown bear

females accompanied by cubs-of-the-year or yearling off-
spring as well as cubs, and yearling bears, were not legal
to harvest (waived for yearlings in some former PCAs).
All brown bears harvested in Alaska, with the excep-
tion of some subsistence hunts, must be examined by an
ADFG representative at which time the hide is examined
to determine sex and a tooth is pulled for aging. Alaska
regulations require that persons using bear bait stations
complete a course on safe baiting practices. Non-resident
and non-resident alien brown bear hunters are required to
hunt with a registered guide (or a close relative resident
in Alaska) and to purchase a brown bear tag (US$1,000–
$1,300 in 2017–2018). Buying, selling, or bartering any
parts of a bear gall bladder is not allowed.

Regulation changes on the Kenai Peninsula
During 1997–2012, brown bear hunting on the Kenai

Peninsula (outside of the LHA) was limited to hunters
with a special permit (either registration [open entry]
or lottery permits). In addition, since 1997, an annual
maximum number of allowable human-caused mortal-
ities (“cap”) was established for bears of all ages and
for reproductive-age females. In 1998 ADFG designated
Kenai brown bears a “population of special concern.” In
1999–2000, the annual mortality cap was set at 14 (5% of
the assumed population), of which ≤6 could be female
(any age). In 2003–2004, this cap was increased to 20
human-caused mortalities (<8 ad F; Selinger 2013).

In RY 2012–2013, hunting regulations in the autumn
were liberalized from a limited drawing to a general reg-
istration hunt (unlimited no. of permits) over a 61-day
season, with additional opportunities for spring and au-
tumn drawing hunts. In RY 2013–2014, the registration
hunt season was increased to 182 days (1 Sep–31 May),
the take of brown bears at black bear bait stations was
allowed during spring season, the bag limit was increased
to 1 bear/year for resident hunters, and the cap on total
human-caused mortality was set at 70 bears (≤17 ad F)
in a calendar year (CY).

In 2013, the Alaska BOG requested that ADFG report
brown bear mortalities on the Kenai Peninsula by CY
rather than by RY (as occurs everywhere else in Alaska
for all species). The 70-bear cap went into effect during
the last half of RY 2013–2014. The change to reporting
by CY for Kenai Peninsula brown bears had the effect
of reducing the likelihood that the annual cap would be
exceeded during the first 2 CYs the liberalized hunting
regulations were in effect (2013 and 2014).

Fig. 2. Number of brown bears (Ursus arctos) killed
by hunters (4-yr running averages) in the Liberalized
Hunt Area (76% of Alaska) and elsewhere in Alaska,
USA, by regulatory year.

As a consequence of conservation concerns resulting
from the increased harvests following the 2013–2014 lib-
eralizations of brown bear hunting regulations on the Ke-
nai National Wildlife Refuge (KNWR), this refuge issued
an emergency closure of brown bear hunting on refuge
lands during 31 October 2013–25 November 2013 and
a temporary closure during 1 September 2014–31 May
2015 (KNWR 2014). The KNWR also prohibited brown
bear harvests on refuge lands at “bear” bait stations (per-
mitted under state regulations). These actions were taken
“. . .as a resource protection measure to ensure consis-
tency with refuge purposes” (KNWR 2014).

Trends in hunter harvests of brown bears in Lib-
eral Hunting Area

The pattern of liberalized brown bear hunting regu-
lations described above for the LHA appears associated
with an increase in hunter harvests of brown bears. The 4-
year running average brown bear take in the early 1980s
was approximately 400 bears and since 2007–2008 it
has exceeded 800 bears, with a peak of 910 bears in
2011–2012 (Fig. 2). A regression through annual (RY)
harvest data in the LHA during 1980–2014 had a slope of
+ 17.6 bears/year (r2 = 0.86). A regression during RY
1980–1981 through 2010–2011 had a slope of + 17.7
(r2 = 0.82). Harvest of brown bears in the LHA may
have declined since 2010; a regression for RY 2011–

Ursus 28(2):135–149 (2017)
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2012 through 2014–2015 had a negative slope of −31.1
(r2 = 0.99).

Reported harvest numbers are less than reality because
of poor reporting, especially from rural areas in northern
and western Alaska (Loon and Georgette 1989, Harper
and McCarthy 2015). Number reported harvested during
RY 2014–2015 will likely increase as later records are
added to the database.

Based on 4-year running averages, a long-term in-
crease in brown bear harvests also occurred outside the
LHA until approximately 2008 (Miller et al. 2011), fol-
lowed by an apparent decline subsequently (Fig. 2). Our
superficial inspection of these data indicates the recent
downward trends in harvest numbers outside the LHA
resulted primarily from harvest reductions both on the
Alaska Peninsula (GMU 9) and on Admiralty Island in
southeastern Alaska (GMU 4).

Trends in brown bear mortalities on the Kenai
Peninsula

During the period of conservative management of
hunter harvests on the Kenai Peninsula (1995–2011), the
mean hunter harvest by RY was 3.9 (range = 0–10). Dur-
ing RY 2013–2014 when the regulations were greatly
liberalized, the hunter harvest increased to 96 bears
(Fig. 3), and it averaged 54.6 bears during RYs 2013–
2014 to 2015–2016 (Fig. 3).

Hunting over bait likely contributed to greater harvests
on the Kenai Peninsula during RY 2013–2014 and subse-
quently. Percentage of hunters reporting harvesting bears
over bait was 77% (n = 52), 89% (n = 18), and 83%
(n = 30) during CYs 2014, 2015, and 2016, respectively
(J. Selinger, Alaska Department of Fish and Game, un-
published data). Baiting is only permitted during spring
seasons.

Total recorded mortalities (hunting and non-hunting)
by CY were 28 (2011), 43 (2012), 71 (2013), 69 (2014),
31 (2015), and 42 (2016; J. Selinger, unpublished data
through 28 Sep 2016). The result of changing the report-
ing of mortalities to CYs was that the cap of 70 total
mortalities was exceeded only in CY 2013 (by 1 bear).
The impact of changing reporting period to CY during the
first RY of greatly liberalized regulations (2013–2014) is
illustrated by the hunter harvest of 96 and total mortal-
ities of 110 in this RY. For this RY, the total mortalities
were 157% of the 70-bear cap.

The mean number of non-hunting brown bear mortal-
ities (bears killed in defense of life and property, bear–
vehicle collision, killing of nuisance bears, control ac-
tions, etc.) on the Kenai Peninsula was 17.1 during 1995–
1996 through 2011–2012. This mean dropped to 7.3 dur-

Fig. 3. Number of brown bears (Ursus arctos) killed
by hunters and total number of human-caused bear
mortalities on Alaska’s Kenai Peninsula (GMUs 7 and
15), Alaska, USA, by regulatory year.

ing 2013–2014 through 2015–2016) following the initi-
ation of regulations designed to reduce bear abundance.
Prior to the initiation of more liberal hunting regulations
designed to reduce brown bears on the Kenai Peninsula
in 2013–2014, there was no harvest by hunters in some
years because the total mortality cap had been reached
and the hunting season was closed (Fig. 3).

Discussion
The pattern of liberalization of brown bear hunting reg-

ulations designed to reduce brown bear abundance in the
LHA during RYs 1980–1981 through 2010–2011 was
described by Miller et al. (2011). These liberalizations
mostly involved extending hunting seasons, eliminating
tag fees for resident hunters, and changing bag limits from
1 bear/4 years to 1 bear/year (Miller et al. 2011). By 2010,
the capacity to further liberalize hunting regulations in
these ways in the LHA had been largely exhausted. How-
ever, regulation liberalization continued, with a new fo-
cus on allowing shooting brown bears over bait, allowing
hunters to sell the hides and skulls of harvested brown
bears, and changing bag limits to 2 bears/year.

Additionally, the geographic area targeted for bear re-
duction was expanded during 2013–2014 to include the
Kenai Peninsula (outside of the LHA) where a small,
isolated, and vulnerable brown bear population had been
managed conservatively prior to 2012. With the initiation
of greatly liberalized hunting opportunities for brown
bears on the Kenai Peninsula, the harvest spiked to 25
times the previous level, followed by a decline we sus-
pect was caused by a decline in bear abundance in what
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effectively is an “island” population without immigra-
tion. The Kenai Peninsula is small, isolated, and under
pressure from a rapidly growing human footprint (Inter-
agency Brown Bear Study Team 2001; Selinger 2005,
2013; Suring et al. 1998) and the heavy hunting pres-
sure reported here; therefore, we are especially concerned
about the future of this population and potential adverse
long-term consequences to ecosystem structure and func-
tion on the Kenai Peninsula (e.g., Deacy et al. 2016).

The State of Alaska has continued to liberalize brown
bear hunting regulations in the LHA since 2000 with-
out accompanying research or monitoring to evaluate the
potential impacts of the resulting increased harvests on
affected bear populations. We are aware of some un-
successful efforts by the State of Alaska since 2000 to
establish baseline brown bear abundance in portions of
the LHA in Units 13 (Brockman 2016) and 20E (Gardner
2013). In an overview report on brown bear population
monitoring efforts by the State of Alaska (ADFG 2016),
no pertinent research was mentioned except for cooper-
ation with a National Park Service density estimate in
GMU 22. In 2000, 2 20-year studies on the impacts of
heavy hunting pressure on brown bear populations in
GMU 13 (Subunits A and E; Miller 1997a, b; Miller
et al. 1997, 2003) and in Subunit 20A (Reynolds and Ver
Hoef 2000) were terminated without replacement. Some
federal agencies conducted research assisted by ADFG
to establish baseline brown bear densities. This research
occurred in areas where federal land managers were con-
cerned about impacts of the state’s predator-reduction
program on brown bears (e.g., Walsh et al. 2010, Morton
et al. 2016, Schmidt et al. 2017b). Alaska is currently
conducting brown bear research on the Kenai Peninsula
(outside of the LHA) that may provide insights into pop-
ulation trend and status (Farley 2016).

In our review of brown bear management around the
world, we found no jurisdiction other than Alaska where
management objectives are designed to reduce brown
bear abundance in large areas by harvesting at levels de-
signed to reduce population numbers (e.g., COSEWIC
2012, Miller et al. 2013, Chapron et al. 2014). Only out-
side the LHA does the State of Alaska currently manage
brown bears to sustain existing population abundance and
to maintain large (trophy) bears.

The most pertinent distinction between the LHA and
the rest of Alaska is that little of the area outside of the
LHA has abundant moose and caribou populations, which
are preferred species for hunters (Miller et al. 2011).
Caribou, however, are abundant on the Alaska Peninsula
where there are ongoing efforts to reduce wolf abun-
dance to increase caribou numbers. Outside the LHA in

areas such as Kodiak Island and the Alaska Peninsula,
bears have a higher management priority because they
are larger and more valued as trophy species, especially
by non-resident hunters (Miller et al. 2011).

The apparent decline in bear harvest numbers in the
LHA since 2010–2011 merits further analysis by Alaskan
wildlife managers. Some possible explanations include
reduction in bear abundance, saturation of hunter de-
mand, reduction in harvests by non-resident hunters un-
willing to pay high fees (license, tag, and the hiring of
registered guides) in areas of declining availability of
large (trophy) bears, reduction in compliance with re-
porting requirements, and false reporting of kill loca-
tions. False reporting of kill locations allows sale of bear
hides if hunters claim they came from a GMU where
such sales are permitted. False reporting may also be en-
couraged by the lower (1 bear/4 yr) bag limit in most
areas outside the LHA. Meaningful analyses of the im-
pacts of regulation changes may require analysis of ar-
eas larger than individual GMUs that are the geographic
focus of current analyses (e.g., Harper and McCarthy
2015); regional or statewide analysis of harvest data
and trends for brown bears has not been done since
Miller (1993).

Since statehood in 1959, State of Alaska wildlife man-
agers throughout the LHA have largely relied on untested
techniques to monitor bear population trends and im-
pacts of harvests. The primary technique used is to at-
tempt to interpret abundance trends in a single manage-
ment area based on shifts in the sex and age composition
of harvested bears (Pinney 2012, Harper and McCarthy
2015). The underlying concepts behind these standard-
ized analyses have not changed for >50 years and lack
a framework based on either modeling or field studies
(Harris and Metzgar 1987a, b; Miller and Miller 1988).
Meaningful interpretations of these kinds of harvest data
are extremely challenging (Garshelis 1990). For long-
lived species such as bears, even heavily male-biased
harvests may have adverse demographic consequences
(McLoughlin et al. 2005). Regulatory changes such as
those that have occurred in the LHA that affect the relative
vulnerabilities among different sex and age categories of
bears to hunter harvests exacerbate the underlying ba-
sic problems of inferring population trend from harvest
composition data (Miller and Miller 1988, Miller 1990,
Leclerc et al. 2016, McLellan et al. 2016).

Alaska has made little effort to estimate sustainable
harvest rates of bear populations. Miller (1990) used a
deterministic model to estimate sustainable harvest rate
of 5.7% for a productive brown bear population in south-
central Alaska. This estimate was incorrectly reported by
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Miller (1990) as applying to a population of bears (both
sexes). The model used was actually influenced almost
entirely by adult female mortality. Where bear harvests
by hunters are highly biased toward males, as is the case
in Alaska, productive populations can sustain mortalities
greater than the 5.7% reported by Miller (1990), at least
for some time. In British Columbia, Canada, sustainable
mortality rate for independent females was estimated at
9.3% and varied based on productivity (McLellan et al.
2016).

In North America there does not appear to be a nega-
tive effect on offspring survival associated with hunting
biased toward males (McLellan 1994, 2005; Sargeant and
Ruff 2001; Miller et al. 2003; Czertwertynski et al. 2007)
but such effects have been reported in Europe (Swenson
et al. 2001a, b; Frank et al. 2017; Gosselin et al. 2017;
Leclerc et al. 2017).

The Kenai Peninsula and federal–state conflicts
over bear management

The most abrupt shift from conservative to very lib-
eral management regulations for brown bear hunting by
Alaskan resident hunters occurred on the Kenai Peninsula
starting in RY 2012–2013 and increasing in 2013–2014.
Subsequent to the spike in harvest numbers following the
2013–2014 liberalizations, we speculate that the subse-
quent decline in harvest numbers resulted from depletion
in bear abundance on the Kenai Peninsula. Achieving
such a reduction along with reducing non-sport mortali-
ties were the State of Alaska’s objectives for the liberal-
izations. Whether these actions will result in more har-
vestable moose remains to be seen; available evidence
indicates that moose abundance on the Kenai is more
limited by habitat conditions (lack of recent fires) than
by predation (Schwartz and Franzmann 1989, 1991).

The consequence of the change in 2013–2014 to re-
porting brown bear harvests by CY rather than RY, was
that the spike in harvest in RY 2013–2014 was distributed
over 2 calendar years (2013 and 2014). This reduced
the apparent (but not actual) impacts of the regulatory
changes. Neither the BOG nor ADFG has responded to
our requests for an explanation of why the BOG requested
this change in reporting period that is unique to the Kenai
Peninsula.

Jurisdiction over wildlife is complicated in Alaska.
Typically, U.S. federal agencies defer to state authori-
ties to manage resident wildlife species such as brown
bears, including on federal lands. However, federal lands
such as national wildlife refuges, national parks, and na-
tional preserves have mandates to manage in the national
interest, which they define as managing wildlife popu-

lations for “natural diversity.” However, because of the
way Alaska’s intensive management law is being imple-
mented, federal management objectives on some these
federal lands conflict with Alaska’s mandate under the
Intensive Management law to maximize production of
meat from wild ungulates for human consumption (e.g.,
KNWR 2014, U.S. National Park Service 2015, U.S. Fish
and Wildlife Service 2016).

This difference in management objectives resulted in
adoption of U.S. National Park Service (NPS) and U.S.
Fish and Wildlife Service (FWS) rules making it clear
that these federal agencies could manage wildlife on fed-
eral conservation lands in Alaska in ways consistent with
their mandates even when these conflicted with state reg-
ulations, especially with regard to the Alaska’s preda-
tor reduction efforts (U.S. National Park Service 2015,
U.S. Fish and Wildlife Service 2016). The FWS rule ap-
plies to all national wildlife refuges in Alaska and was
developed

“. . .in response to public interest and concern about predator
control and recent liberalization of predator harvest within
the State of Alaska”. . .[and clarifies] “that predator control
is not allowed on National Wildlife Refuges in Alaska, unless
necessary to meet refuge purposes. . .and is based on sound
science and in response to a conservation concern.” (U.S.
Fish and Wildlife Service 2016:1).

The NPS rule “. . .provides that the National Park
Service does not adopt State of Alaska management
actions or laws or regulations that authorize taking
of wildlife, which are related to predator reductions
efforts. . .[including] taking brown bears and black bears
over bait.” (U.S. National Park Service 2015:64325). In
explaining the new rule, a former Director of the U.S.
FWS asserted “The State of Alaska’s predator control
programs may be in line with its state mandates and pro-
grams, but they cannot be reconciled with the federal laws
that guide us” (Ashe 2016:2; http://www.huffingtonpost.
com/entry/keep-public- lands-public-and-the-wildlife-
they-protect_us_57a237bce4b0456cb7e1485c).

However, in February 2017 the U.S. Congress ap-
proved J.H. Res. 69 to rescind the FWS rule using the
Congressional Review Act (CRA). The CRA allows ex-
pedited repeal of regulations adopted within the last 60
days of an outgoing presidential administration and also
prohibits agencies from reissuing rules in “substantially
the same form.” The corresponding rule adopted by the
U.S. National Park Service (2015) was not subject to re-
peal by the CRA because it was adopted >60 days before
start of the presidential administration that took office in
2017. Both NPS and FWS rules are also being challenged
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by litigation (Alaska v. Jewell 2017). The U.S. presiden-
tial administration that took office in 2017 directed NPS
and FWS (KNWR) to “reconsider” their rules allowing
these agencies to manage in ways that conflict with state
regulations (nearly identical memoranda to each agency
dated 14 Jul 2017 signed by Virginia Johnson, Acting
Assistant Secretary for Fish Wildlife and Parks, U.S. De-
partment of Interior). In these memoranda, the aspect of
the adopted federal rules specifically identified for recon-
sideration was “. . .the various prohibitions that directly
contradict State of Alaska hunting and trapping autho-
rizations and wildlife management decisions. . .”

Predator–prey dynamics are complex and variable in
different areas and conditions. Since the Alaska Intensive
Management Law was passed in 1994, there have been no
studies demonstrating that liberalized bear hunting regu-
lations and associated increases in harvests have resulted
in increased ungulate abundance in any portion of Alaska,
although a 3-year study with this objective was initiated
in 2017 (T. Paragi, personal communication). The ADFG
has conducted preliminary analyses and concluded, “The
department has looked at cow:calf ratios in numerous ar-
eas where brown bear seasons have been liberalized and
concluded that increased bear harvest had no effect on
survival of moose neonates” (B. Dale, T. Parangi, and S.
Brainerd, Alaska Department of Fish and Game, personal
communication). In some areas, interpretations are com-
plicated by concurrent efforts to reduce wolf abundance
(e.g., GMU 13; B. Dale, personal communication).

The treatment of wildlife resources as commodities
that are valued largely on the basis of the meat they
provide for human consumption represents an agricul-
tural or utilitarian model of wildlife value (Kellert 1997).
This model has been abandoned in most of the developed
world during the 20th century, although it retains utility
for preserving subsistence-based economies of indige-
nous peoples. Alaskan wildlife managers are required
by statutes to accommodate the needs of subsistence
users without being able to identify these users based on
ethnicity.

National parks, national preserves, and national
wildlife refuges are places where federal mandates with
regard to wildlife management appropriately recognize
the value of large carnivores and intact ecosystems.
Whether and to what degree these federal agencies will
continue to be able to do this in Alaska, however, remains
uncertain.

The initiation in RY 2016–2017 of regulations
allowing sale of brown bear skulls and hides with claws
attached poses potential concerns for bear conservation in
Alaska and elsewhere. Bear parts are valuable. Websites

(e.g., http://www.hideandfur.com/inventory/2737.html
and http://www.skullsunlimited.com/products/3453/
grizzly-bear-skull-145-in.htm) advertise sale of genuine
brown bear front claws (“from Canada”) for US$250–
900 each, black bear skulls for up to US$450, and brown
bear teeth for US$14 each. Grizzly bear rugs are sold for
up to US$7,000 for a “7-foot rug” (https://www.bearskin-
rugs.com/grizzly-bear-rugs-c-79.html).

The State of Alaska’s objective to reduce brown bear
abundance contributes to a perception that brown bears
are a detrimental species in large areas of Alaska and led
to Alaska’s 1994 intensive management statute. Alaska
management of brown bears in the LHA contrasts with
the increasing recognition in the rest of North America,
and elsewhere throughout the world, of the inherent im-
portance of large carnivores and their role in ecosystem
structure and functioning (Berger et al. 2001, Schwartz
et al. 2003b, Estes et al. 2011, Ripple et al. 2014, Kuijper
et al. 2016).

Conclusions
State management of wildlife in Alaska has become a

process whereby population objectives for wild ungulates
are established based on demand rather than on habitat
capacity. In Alaska, this has created a mandate to control
brown bears, black bears, and wolves in the hope that
hunter demand for meat from moose and caribou can be
satisfied. This can force management based on unattain-
able objectives (Alaska Chapter of the Wildlife Society
2013).

As recognized by the National Research Council
(1993), the Alaska Chapter of the Wildlife Society
(2013), and the North American Model of Wildlife
Conservation (Organ et al. 2012), wildlife management
should be informed by science. This means management
actions should be based on objectively collected research
or actions should be conducted within a research frame-
work where the effects of the actions can be evaluated.
This scientific underpinning is inadequate in Alaskan ar-
eas subject to efforts to reduce brown bear abundance.
Regulations that allow the commercial sale of bear hides
and skulls by hunters violate a basic principle of the North
American Model of Wildlife Conservation (Organ et al.
2012).

We are concerned with the rapid increase in liberal-
ization of brown bear hunting regulations across much
of Alaska without corresponding science to support the
changes or provide a framework for adaptive manage-
ment. We doubt that the State of Alaska will allow the
elimination of bears in any area of the state because this is
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explicitly precluded by the intensive management statute
and the Alaska constitution. Regardless, we suggest it
would be prudent to adopt a more conservative manage-
ment approach toward bear management in Alaska, par-
ticularly on federal national-interest conservation lands
that may provide critical refugia from overexploitation
elsewhere. Alaska remains the only state in the United
States where the opportunity still exists to study and en-
joy large, naturally diverse, and unfragmented landscapes
where ecological processes still occur in relatively pris-
tine circumstances. The brown bear is a conservation-
reliant species that requires large landscapes (Scott et al.
2005), is depleted to varying degrees throughout much of
the world, has low productivity, and is very difficult and
expensive to monitor. It is appropriate to have conserva-
tive management of species with such characteristics.
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