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Abstract: In North America, threatened brown bears (Ursus arctos) and brown bear recovery are usually viewed as United States' issues. Most of 
the southern fringe of brown bear distribution, however, is in Canada; approximately 3,050 km of occupied-unoccupied fringe are in British 
Columbia and 1,570 km are in Alberta compared to 1,700 km in the lower 48 states. The distribution of brown bears in southern Canada has been 
poorly documented and publicized but, in addition to their inherent value, these bears are critical to the viability of brown bears in the U.S. In this 

paper I present a British Columbian view of brown bears along their southern fringe and human influences related to industry, settlement, hunting, 
and fragmentation. I also describe scales of land-use planning in British Columbia and the consensus process on which they are developed. Even 
with well intended plans, maintaining brown bear numbers and distribution is an increasingly difficult challenge because human populations are 

rapidly growing in and adjacent to brown bear range. Given the increase in people, human behavior will have to change to accommodate bears, 
and changing human behavior will involve reducing individual rights and privileges that are enjoyed in western North America. 
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Although details were poorly recorded and what was 
once known has died with memories, the general de- 
mise of the brown bear (Ursus arctos) in North America 
is well documented (Storer and Tevis 1955, Brown 
1985). When pioneers of European descent settled the 
West, brown bears were viewed as a threat to be sought 
out and destroyed. Within a century, brown bears were 
either eliminated or their populations greatly reduced 
wherever people and their livestock had settled. In 

rugged mountains with dense underbrush and in most 
northern areas, permanent human settlement and ranch- 

ing were rare. Although the early loggers, miners, and 
railroaders that struggled into inhospitable areas treated 
bears in much the same way as did the ranchers, their 
effects on bear populations were often more localized 
in space and time. Fortunately for brown bears, many 
areas that were inhospitable during the last century have 
remained largely unsettled today; in some of these ar- 
eas, brown bears have persisted. 

Today, human values are gradually changing. Al- 
though pioneer values remain common, particularly in 
people who reside in rural areas of the North and West, 
increasing numbers of people view naturally function- 
ing ecosystems as treasures to be maintained for their 
own intrinsic value and for future generations. Even 
with changing values toward wildlife, the low density 
and often fragmented brown bear populations along the 
southern and southeastern fringe of their distribution 
are at a crossroads. The decisions we make in the 
next few decades will determine the difference between 
the inevitable extirpation of some southern brown bear 
populations or their continued persistence. 

In North America, threatened brown bears and brown 
bear recovery are usually viewed as issues for the Un- 

tied States. Their distribution in 4 separate areas of 
the lower 48 states has been well documented by the 
U.S. Fish and Wildlife Service (1993) and well pub- 
licized in the literature and media. Compared to their 
distribution in the U.S., brown bear occurrence in 
southern Canada has been poorly documented and 
publicized. The lack of documentation and publicity 
is unfortunate because southern brown bears in Canada 
are as important as those in the U.S. and because 
without viable Canadian populations, brown bears in 
the U.S., would be even more vulnerable. 

I discuss current conditions of brown bear popu- 
lations, their habitat, and human influences along the 
southern fringe of their distribution from a British 
Columbian perspective. I also discuss critical issues 
facing southern brown bears and various scales of 
land-use planning in British Columbia that will have 
important ramifications for the species' persistence 
in southern Canada and the lower 48 states. 

I thank T. Hamilton, S. Herrero, F. Hovey, and J. 
Schoen for their careful review of this manuscript. 
T. Hamilton, F. Hovey, and numerous other biolo- 
gists assisted with delineating and mapping brown 
bear distribution. 

DISTRIBUTION OF BROWN BEARS 
ALONG THE SOUTHERN FRINGE 

Excluding Alaska, the largest populations of brown 
bears in the U.S. are found in the 23,300-km2 Yel- 
lowstone Ecosystem and the 24,800-km2 Northern 
Continental Divide Ecosystem (U.S. Fish and Wildl. 
Serv. 1993). There are fewer bears in the 2,800- 
km2 Selkirk Ecosystem and very few in the Cabi- 
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net-Yaak Ecosystem that covers 5,100 km2. If any 
brown bears remain in the North Cascade Ecosys- 
tem and the Bitteroot Ecosystem, they are extremely 
rare. Brown bears are listed as threatened in the 
U.S. south of Canada under the U.S. Endangered 
Species Act (16 U.S.C. 1531-1544). 

Most of the southern fringe of brown bear range, how- 
ever, is not in the lower 48 states but in Canada (Fig. 1). 
If occupied brown bear habitat is defined as areas where 
at least 1 female with offspring has been observed in the 
past 5 years, there is approximately 3,050 km of occu- 
pied-unoccupied fringe in British Columbia. The east- 
ern fringe in Alberta is approximately 1,570 km long, 
running the length of the province, while in the lower 48 
states there is approximately 1,700 km of fringe. 

There is no evidence that brown bears ever occupied 
the Queen Charlotte Islands or Vancouver Island of Brit- 
ish Columbia. On the mainland coast, they are relatively 
abundant from Alaska south to Bute Inlet, although they 
are also found in lower numbers at the headwaters of Toba 
and Jervis inlets and the upper portions of the Squamish 
River. 
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Fig. 1. Current distribution of 
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Brown bears are present at low densities over an area 
of approximately 25,000 km2 in the Coast Mountains from 
Chilco Lake south to the Nahatlatch drainage. There is a 
small, likely isolated population of brown bears in and to 
the north of Manning Provincial Park. Some of these 
bears could use the North Cascades Ecosystem in the U.S. 
There are no brown bears east of Manning Park for al- 
most 200 km, forcing the southern fringe of brown bear 
range northward about 400 km beyond Prince George, 
British Columbia, until it moves south again on the east- 
ern edge of the interior plateau. 

Relatively healthy brown bear populations occur in the 
mountain ranges of eastern British Columbia. The breadth 
of their distribution, however, narrows towards the south, 
and at the U.S. border only the population in the Rocky 
Mountains can be classified as healthy. Bears live at low 
density in the Yahk and Southern Selkirk Mountains of 
British Columbia and a small and perhaps isolated popu- 
lation remains in the Kettle and Granby drainages. 

The eastern fringe of brown bears is found in Montana 
and in Alberta close to where the foothills of the Rockies 
meet the Great Plains. A low-density population of bears 
extends to the Swan Hills of central Alberta (Nagy and 
Gunson 1990). 

PEOPLE AND BROWN BEARS ALONG 
THE SOUTHERN FRINGE 

It is clear that humans have been and remain the domi- 
nant factor limiting brown bear distribution and popula- 
tion densities over most of their range, and in particular 
along the southern and eastern fringe. It is along this 
fringe, however, that human numbers are increasing 
quickly. In 1971, British Columbia had 2.25 million 
people and Alberta 1.63 million, but by the end of 1995, 
their populations were estimated to be 3.82 million and 
2.78 million, respectively (Alberta Bureau of Statistics 
1992, BC Stats 1994, Statistics Canada Telecommunica- 
tion Serv., Ottawa, Ont. April, 1996). Although the rate 
of increase is expected to decrease, the population of Brit- 
ish Columbia is predicted to reach 5 million by 2014; 
Alberta should reach 3 million early in the next millennia 
(Fig. 2) (Alberta Bureau of Statistics 1992, BC Stats 1994). 
Most of this growth will likely be in urban centers and 
valleys along the edge of brown bear range. A similar 
pattern is happening in Montana; Flathead County is situ- 
ated next to the Northern Continental Divide Ecosystem 
and has the second fastest growth rate of any county in 
the U.S. (R. Mace, Mont. Dep. Fish, Wildlife and Parks, 
Kalispell, Montana, pers. commun., 1995). The recov- 
ery of brown bear populations as the human population 
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Fig. 2. Censused and projected human population of British 
Columbia and Alberta, 1975-2016. 

grows rapidly demands a dramatic change in people's 
behavior. Which human activities and how much of each 
activity can brown bears tolerate within core areas and 
along the fringe are critical questions and the focus of 
much research during the past few decades. Due to the 
variety of ecosystems and diversity of human activities, 
answering these questions is difficult; however, gener- 
alizations follow. 

Industry 
Industries such as forestry, mining, grazing, hydroelec- 

tric, and tourism can all affect brown bears and their habi- 
tat. These industries can affect bears by reducing the short- 
and long-term habitat quality, displacing bears from fa- 
vored habitats, and by killing bears (McLellan 1990). In 
addition, industrial developments create and maintain road 
access into brown bear habitat. Enhanced access results 
in more people in brown bear habitat, habituation of some 
bears to human presence, and food conditioning at indus- 
trial and recreation camps; all these factors contribute to 
increased bear mortality (Schoen 1990, Titus and Beier 
1994, Mace et al. 1996). 

Integrating industry with brown bears requires land- 
use planning and implementation from a regional scale 
through the planning continuum to the operational or for- 
est stand level. In British Columbia, sub-regional, Land 
and Resource Management Plans (LRMP) cover areas of 
15,000-25,000 km2. LRMPs require participation from 
the public, industry, aboriginal groups, and government 
agencies so that all resources are represented (Province 
of B.C. 1993). Brown bears are often lumped with other 
wide ranging carnivores but are usually the focal species 
of this group. LRMPs are based on negotiated consensus 

among many sectors and therefore are a great commitment 
of time and resources and results are never ideal for any 
single resource. Products include maps at the 1:100,000 or 
1:250,000 scale depicting resource management zones with 
a variety of guidelines depending on negotiated resource 
emphases for each zone (Province of B.C. 1995a). Once 
endorsed by government, LRMPs guide lower level plans, 
including coordinated access management plans, protected 
area system plans, and the Forest Practices Code, which has 
specific landscape and stand-level prescriptions for brown 
bears in certain areas. 

Human Settlement and Agriculture 
Because most people will not tolerate brown bears near 

their homes, camps, or farms, brown bear populations per- 
sist only where there is a low density of human settlement. 
The density of settlement that brown bears can tolerate de- 
pends largely on the attitudes, knowledge, and behavior of 
people and the quality of the bear habitat. If people choose 
to minimize their impact on bears by properly managing 
garbage and other potential attractants (e.g., livestock, fruit 
trees, aviaries, compost piles, harvested fish and game), some 
level of coexistence is possible. In general, however, brown 
bears only survive in the presence of human settlement if 
there is sufficient unsettled, high-quality habitat nearby that 
acts as a population source to offset the sink associated with 
the settlement (Doak 1995). Although future settlement is 
part of the LRMPs, it is clear that local land-use zoning, 
adequate garbage management, educational programs, and 
laws governing acceptable behavior will be necessary to 
maintain the current distribution of brown bears. In addi- 
tion, governments and conservation organizations may have 
to purchase critical privately owned land in some areas. 

At serious population sinks, grass-roots committees in- 
volving all stakeholders must be formed to identify the 
sources of the problem and develop focused management 
plans. For example, a minimum of 120 brown bears and 
311 black bears were destroyed or translocated between 1986 
and 1995 from the municipality of Revelstoke, British Co- 
lumbia (Procter and Neumeier 1996). As outlined in the 
draft LRMP for this area, a committee including concerned 
individuals, citizen groups, plus municipal, provincial, and 
federal agencies was formed. This group identified prob- 
lem areas, secured funding from a variety of sources, and 
hired people to educate and work with community mem- 
bers to eliminate attractants and handle bears within the mu- 
nicipality. 

Hunting 
Sport hunting of brown bears is viewed as an acceptable 

form of recreation over most of their range, including 

o 
o 
0 
T- 
x 

*_ 0 

ro 

E 
-v 



610 Ursus 10:1998 

some of the southern and eastern fringe that occurs in 
Canada. Where it is permitted along the fringe, brown 
bear hunting is regulated by a quota for guides and their 
non-resident clients and a limited entry draw or lottery 
for resident hunters. However, there is growing opposi- 
tion to brown bear hunting based on both biological and 
ethical grounds. Miller (1990) has shown that sport har- 
vest can rapidly reduce brown bear densities, and because 
brown bears cannot yet be inexpensively censused, set- 

ting acceptable quotas is problematic. In addition, it has 
been suggested that sport hunting small, peripheral popu- 
lations of brown bears may encourage immigration of 

young male bears that are unrelated to existing cubs and 
are thus aggressive, disruptive, and even cannibalistic 
toward family groups (Stringham 1980, Weilgus 1993). 
It is apparent that if brown bear hunting is to continue in 

fringe areas, it must be conservative and closely moni- 
tored. 

In some highly productive habitat along the fringe, 
human presence should be reduced, brown bears left 

unhunted, and the bear population encouraged to expand 
so that dispersing individuals become a source for areas 

requiring natural augmentation. The potential value of 
this strategy was demonstrated by the theoretical investi- 

gation by Doak (1995) and by the documented rapid rate 
of increase and movements of bears from the Flathead 

drainage of southeastern British Columbia, which even 
had limited hunting (McLellan 1989, Hovey and 
McLellan 1996). 

The brown bear conservation strategy (Province of B.C. 

1995b) will link hunting regulations to LRMPs by des- 

ignating bear management units that cover areas of 3,000- 
20,000 km2. Within some bear management units, there 

may be unhunted refugia, while other entire bear man- 

agement units may be classified as brown bear conser- 
vation areas with no hunting and restricted motorized 
access. 

Fragmentation 
Even without human intervention, the geographical 

distributions of many large mammals in western North 
America have shifted over the past few hundred years 
(Spalding 1989, 1992). Brown bear distribution has natu- 

rally fluctuated as well (Guilday 1968, Spiess and Cox 

1976) but the causal factors, rate, and degree is unclear, 

making models of extirpation rates in a stochastic envi- 
ronment speculative at best. Now that people have such 
deterministic influence on bear distribution, natural shifts 

may be relatively insignificant. Because people settle, 
farm, and build roads and railroads in valleys, the south- 
ern fringe of brown bear range is gradually becoming a 

series of islands isolated from each other. A 

metapopulation consisting of scattered islands can no 
longer ebb and flow, but may simply become extirpated 
1 island at a time with no chance of natural recolonization. 
It is likely that small populations that are isolated due to 
human presence around the perimeter are increasingly 
susceptible to being extirpated because they have a rela- 
tively large fringe for the area of occupied habitat and it 
is along the fringe that bears often experience a higher 
rate of mortality (Aune and Kasworm 1989). 

Brown bear populations may be particularly easily frag- 
mented. Although their dispersal behavior remains poorly 
understood (Doak 1995), there is evidence that it is some- 
times a gradual process for both sexes, often taking sev- 
eral years for new ranges to bud-off from maternal ranges 
(McLellan and F.W. Hovey unpubl. data). Unlike carni- 
vores such as wolves (Canis lupus), dispersing brown 
bears may not only have to pass through a corridor be- 
tween subpopulations, but may have to live in a corridor 
for months or years. Because bears are attracted to such 
a variety of human products, it may be difficult for bears 
to disperse across even a thin strip of settlement and sur- 
vive to breeding age. 

Maintaining connectivity for all organisms was empha- 
sized by some participants developing LRMPs in British 
Columbia. Fracture areas for brown bears were identi- 
fied and the need for detailed linkage plans recommended. 
The first linkage plan is being developed along the High- 
way 3 corridor between Elko, British Columbia, and 
Blairmore, Alberta. The plan will combine grass- 
roots public input with GIS analyses using the link- 

age zone prediction model developed by Servheen 
and Sandstrom (1993). Because most of the fracture 
area is privately owned land, this process requires 
strong local participation. 

THE CONTINUING CHALLENGE 
It appears that 3 variables are most significant in pre- 

dicting bear distribution and numbers along the south and 
eastern fringe: habitat quality, average daily human den- 

sity, and the behavior of people. Implementation of a 

negotiated planning continuum that considers the require- 
ments of people and other organisms including bears has 
the potential of maintaining the current distribution of 
brown bears. With the human population rapidly increas- 

ing, however, maintaining or reducing the average hu- 
man density in and adjacent to brown bear range will be 

increasingly difficult. Even with settlement plans and 
other industries incorporated in LRMPs, there will be 
continued pressure to modify plans to permit new devel- 
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opments. Although plans may remain effective for years, 
a short-term socio-political change can result in modi- 
fied plans and new developments. Human development 
in bear habitat operates like a ratchet; it tightens in stages 
but has little ability to slacken. 

Stopping the long-term development ratchet while the 
human population increases will be difficult and will 

require a continued change in human values. In the 

past, brown bear managers pressured industries such as 

forestry and mining to modify their behavior; behav- 
iors that were recently thought to be their rights. With 
the increasing number of people wanting to live, recre- 
ate, and otherwise develop brown bear range, individu- 
als are also going to have to modify their behavior and 
lose more of their rights. Changing the rights of indi- 
viduals may be more difficult than changing the rights 
of industries. The pioneer value system that remains 
common with people who reside near wild areas will 
have to change, and with this change will go most of 
what remains of our frontier culture. 
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