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INTRODUCTION

As a group, bears have a wide global dis-
tribution and once occurred on every continent
except Australia and Antarctica (Nowak and
Paradiso 1983). The distribution and abun-
dance of most bear species have declined signif-
icantly, however, as wildlands have been ex-
ploited by rapidly growing human popula-
tions (Servheen 1990). The global human pop-
ulation (currently about 5.2 billion) is expected
to reach 10 billion by the year 2025 (UNFPA
1989). Increasing human populations and de-
mand for natural resources are posing signifi-
cant threats to the earth’s biodiversity, particu-
lardy in tropical but also in temperate forests
{Ehrlich 1988; Franklin 1988; Wilson 1988). To-
day, most of the earth’s bear populations (ex-
cluding polar bears Ursius manfomus and north-
ern populations of brown bears Ul areior) are
closely associated with forested habitat isolated
from high-density human activity (Schoen
1990).

The objectives of this paper are to identify
the management of forest lands as a critical
component for the conservation of bears
throughout the world and discuss some ap-
proaches to forest management more compati-
ble with the unique characteristics of bears, Al-
though my experience and examples are drawn
primarily from forest-habitat relationships of
brown bears and black bears () amenicamus) in
western North America, T believe some gener-
alizations may be applicable 1o bears inhabit-
ing forest lands throughout the world.

STATUS AND ECOLOGICAL
CHARACTERISTICS OF BEARS
The status of bears of the world has been
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reviewed by Servheen (1990), Of the 8 living
species, all (if recognized populations within a
species are considered) are listed as endan-
gered, threatened, or potentially facing a pre-
carious future. With exception of the polar
bear, all populations of concern inhabit forest
lands encroached upon by humans.

Clearly, the family Ursidas face an uncer-
tain future in a rapidly changing world. The
brown bear, for example, recently occupied a
wide range of habitats and had one of the
greatest natural distributions of terrestrial
mammals (Nowak and Paradiso 1983). Once
widely distributed across Europe, Asia, north-
western Africa, and western North America,
the brown bear has been extirpated in Africa,
and greatly reduced in numbers and range in
the western and southern regions of Eurasia,
and in the United States south of Canada. Sur-
viving populations in Europe are primarily re-
stricted to remote isolated islands of forest hab-
itat. In the conterminous United States, the
once abundant and widely distributed brown
bear population is now estimated to number
fewer than 1,000,

As a group, bears possess many biological
characteristics which increase their vulnerabili-
ty to human interactions and may be exacer-
bated by forest clearing and timber extraction.
All bears are large, heavily-armed animals ca-
pable of inflicting serious injury or death to hu-
mans. Recognition of this potential danger has
historically shaped human attitudes towards
bears and resulted in significant and often un-
justified persecution of bears by humans.

Bears are intelligent, individualistic ani-
mals with great capacity for learning over a rel-
atively long life (> 25 years). This capacity for



learning and their generally omnivorous diet
have allowed them 1o exploit a variety of food
resources over a wide range of habitats, As a
result of their relatively inefficient carnivore di-
gestive systems, most bears must scasonally ex-
ploit high-quality food resources which usually
occur on the most productive lands, such as n-
and anadromous fish streams. These are the
same sitcs most &tqu:ml}' used by humans.
Bears’ wide ranging movements, ulppurtum.mc
nature, and capacity for learning also increase
their prohahility of interacting with humans by
feeding on livestock, crops, or garbage, Once
bears learn to exploit these resources, they may
become habituated to humans increasing the
opportunity for conflict (Herrero 1985),

Most bear species have large area require-
ments with home ranges varying in size from
several to > 1,000 km'. Thus the home ranges
parks or reserves. For example even Yellow-
stone, the largest national park in the conter-
minous United States, does not offer a true
refuge for the Yellowsione grizzly (Knight et al.
1988).

The reproductive rates of bears are some
of the lowest among terrestrial animals (Bun-
nnllmd'lht Elﬂl). This aspect of their biology

ment of bears. Within the last several centuries,
killing by humans has become the major
source of adult bear mortality. Because bears
are long-lived and arc difficult and expensive to
census, it may take years of overexploitation
before a serious population decline is detected.
Once identified, population declines may be
difficult to reverse because of the low produc-
tivity of bear populations.

FOREST MANAGEMENT AND BEARS
Global deforestation is occurring at a rapid
raie, particularly in the tropics. For example,
ical forests have been reduced to approxi-
mately 55% of their onginal cover (Wil-
son 1989), and approximately 1% of that biome
is deforested annually (Myers 1988). Although
a significant portion of original forest land in
North America has been converted to residen-
tial, industrial, or agriculiural uses, today most
forests are managed on a sustained yield basis.
Few of the original old-growth forests still exist,
however, and their depletion rate is equal to or

greater than that of tropical forests. In the
United States, as little as 2-15% of the ancient
forests remain, primarily in southeastern Alas-
ka and the Pacific Northwest (Thomas et al.
1988), Most of the remaining mature and
old-growth forest stands throughout the world
are becoming fragmented by forest dln.rmg or
plantation management (Harris 1984; Wil

cox 1987; Wilcox and Murphy 1985).

The effects of forestry on bears can be
broken into several component parts. Logging
remilts in a direct habitat change influencing
the availability of food and cover. Roads are an
integral part of most logging operations and re-
sult in increased human access, Garbage, a
ommon byproduct of forest development, of-
ten attracts and habituates bears to logging
oumps and adjacent communities and vsually
results in the killing of *nuisance™ bears,

Although some species like the North
American black bear may have relatively broad
substantial habitat change (Pelton 1982), others
like the giant panda (Adfurepods melmolrucr) may
be significantly impacted by changes in habitat
composition (Schaller et al. 1985). Knowledge
of habitat relationships is necessary for evaluat-
ing the specific effects of habitat change on re-
gional bear populations. This should include a
cumulative cffccis analysis over entire rotation
periods which may exceed 100 years. For exam-
pe, the effect of converting productive
old-growth forest in southeastern Alaska to sec-
ond-growth plantations will reduce the area’s
long-term carrying capacity for brown bears
{Schoen and Beier 1990).

Another widespread forest management
problem is “high grading” or concentrating the
cul in the best stands of timber. This is a sen-
ous issue in southeastern Alaska where the rare
riparian spruce stands are being cut in much
greater proportion than their occurrence.
These stands when adjacent to anadromous
salmon streams have been identified as critical
brown bear habitat in southeastern Alaska
(Schoen and Beier 1990). Riparian arcas
throughout the world are panicularly rich
wildlife habitats and though rare in occurrence
provide important resources 1o both bears and
humans. In the conterminous United States, it
is estimated that less than 2 of these sites re-
main in some semblance of a natural riparian
ecosystem (Hunter 1990).

In addition to the direct loss of forest habi-
tat, the increasing fragmentation of forest lands



will have significant long-term impacts on bear
populations throughout the world (Schoen
1990). Generally, bear populations become
more isolated and their exposure to humans is
increased as a result of habitat fragmentation.
North American black bear populations, origi-
nally widespread throughout the forested re-
gions of the continent, are today much more
scattered and isolated particularly in the mid-
western, eastern, and southeastern United
States where lands have been most intensively
developed and high-density human populations
exist (Pelton 1982). The major source of mor-
wality for the threatened Florida black bear is
vehicle collisions (Harris and Gallagher 1989),

Even in Alaska, the last stronghold of the
MNorth American brown bear, roads and habitat
fragmentation are beginning to take their toll,
Over 200 km of logging roads have recently
been built on the 1,000 km® peninsula of north-
castern Chichagof Island in southeastern Alas-
ka. The human harvest of bears there (includ-
ing legal hunting and defense kills) increased
substantially over the last decade and by 1987
had exceeded sustainable levels. The total kill
of brown bears on northeastern Chichagof was
significantly correlated r = 0.79, P < (L001} to
cumulative kilometers of roads (Titus, unpub-
lished data). The illegal kill was unknown,

Today, few lands on earth are absent of
human influence. Because humans interact
with bears as predators and/or competitors (in
an ecological sense), we must consider habitat
relationships in a broader context which in-
cludes humans and land-use activities (Schoen
1990). Forest development enhances human ac-
cess which inevitably leads to increased bear
mortality (McLellan, 1989; Peak et al. 1987,
Rogers and Allen 1987; Zager 1983). In addi-
tion, logging camps, recreational sites, small
communities, and garbage dumps scattered
throughout bear habitat may become *popula-
tion sinks” where bears are removed from the
ecosysten by humans (Knmight et al. 1988;
Rogers and Allen 1987).

As habitat i3 reduced, fragmented or
otherwise lowered in value by cumulative de-
velopment, bear lations may decline incre-
mentally until a threshold is reached, then the
decline may become precipitous (Rogers and
Allen 1987; Schoen 1990). Unfortunately, it
may be many years after habitat thresholds are
exceeded  before we can  measure their
long-term effect on the population, and by then
the impacts of habitat alteration may be irre-

versible. Clearly, small, isolated populations are
more vulnerable to extinction (Diamond 1986;
Wilcove 1987). The application to bears is ap-
parent in threatened populations like the Yel-
lowstone grizely (Knight and Eberhardt 1985),
the Florida black bear (Harris and Gal-
lagher 1989), and the Norwegian brown bear
(Mysterud and Falk 1989}, Protection from Je-
gal hunting alone is no guarantee of population
viahility,

IMPLICATIONS AND OPFORTUNITIES
FOR THE CONSERVATION OF BEARS

[ believe the future of most bear popula-
tions on earth are inextricably linked with for-
est management, However, it is unlikely that
conventional forestry  will promote  the
long=term conservation of bears. Maintenance
of viable populations over the long-term { > 100
years) will require hundreds, perhaps thou-
sands of individuals (Soule 1987). Large bodied
species like bears have extensive arca reguire-
ments, The conventional approach to sustain-
able forestry of maintaining a few reserves scat-
tered throughout intensively managed forest
lands will not accommodate bears because few
reserves are large enough and most lack effec-
tive connectiveness (Harris and Gal-
lagher 1989). Thus we must bring into our for-
est planning a landscape-scale of thinking over
a time frame of centuries (Harris and Kan-
gas 1988; Schoen 1990). Tb that end, I offer the
following recommendations for making forest
management more compatible with bear con-
servation.

1 believe there are both short-term and
long-term approaches we must take (o ensure
the conservation of bears, In the short-term, we
must maintain as many of our landscape op-
tions as possible, Insiead of building roads and
cutting timber evenly throughout the land-
scape, we should begin aggregating impacts
{(Franklin 1989). This buys time in preventing
additional habital fragmentation of our larger
forest tracts and helps separate humans and
bears, a major goal in reducing bear mortality,
Forest managers should establish guidelines
and coforce egulations for forestry activity i
bear habitat, These regulations should include
effective food security and garbage incinera-
tion, a prohibition on feeding bears, human
avoidance of seasonal bear concentrations, a
prohibition on the carrying of firearms (except
by security personnel), minimizing road devel-
opment, closing roads to public access, and



avoiding road construction or logging activities
in critical habitats such as riparian sites, In ad-
dition, wildlife management agencies need to
develop conservative hunting regulations, de-
velop better population monitoring programs,
consider closing hunting in watersheds with
road access and active logging operations, and
develop comprehensive education programs on
bear biology and safety in bear country.

It ensure the long-term conservation of
bears, we must begin comprehensive forest
planning on a landscape-scale with a time per-
spective of at least a hundred years, This will
require 2 new level of interagency. and interna-
tional cooperation and the principles of conser-
vation biology must be incorporated into the
framework of cur planning, On a regional and
specics-specific basis, we should begin identify-
ing public lands that could serve as core reserve
areas, Gap analysis (Scott et al. 1988) might of-
fer one approach for idemifying ecologically
important lands. It is unlikely that reserves
alone will maintain long-term viable popula-
tions, however. We will need to work with adja-
cent land managers to develop buffer zones
with vanable intensities of management, Next,
we must work toward establishing corridors
connecting as many of these areas as possible.
Harris and Gallagher (1989) suggest that ripar-
ian forests represent the best opportunity for
creating a system of interconnected corridors,

In the United States, public pressure is
mounting for a new more environmentally sen-
sitive approach to forest management. Franklin
(1989) and others studying old-growth forests
in the Pacific Northwest are developing a “new
forestry™ based on ecological concepts and de-
signed to maintain biological diversity on a
landscape scale. New forestry may offer an op-
portunity for integrating concepts of bear ecol-
ogy and forest ecology. The New Perspectives
program of the US. Forest Service (Salwass-
er 1990) may offer a mechanism for imple-
menting these concepts into future forest man-
agement in the United States.

An important key to integrating bear con-
servation into forest management is recogni-
tion that the traditional emphasis on maximum
timber production is not compatible with
maintaining ecosystem integrity. Although we
may identify a variety of techniques to reduce
the impacts of forestry on bears, the historic
levels of cut will need to be reduced to achieve
long-term  sustainability of forest ccosystems

capable of maintaining viable populations of
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bears. Forest ecologists are recognizing the im-
portance of long-term planning on a landscape
scale (Franklin 1989). Perhaps bears should be
considered a flagship species for the integrity of
natural forest ecosystems. Our success in con-
serving bears will require cooperation and
long-term planning, and will likely depend
more on our skills as educators, creative people
managers, and landscape architects than on
wildlife management per se.
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