APPENDIX 1:

METHODOLOGY OF POTENTIAL
SUITABLE HABITAT ASSESSMENT

Habitat Productivity

“Grizzly bears are wide-ranging, adaptive animals with the ability
to kill people. It is humans, however, that do the Killing. Bears need

using coefficients assigned to come into contact with humans, the more likely they are to be killed.

Habitat productivity is evaluated large spaces free from human beings because the more that bears

mapped vegetation types that BY mapping zones of human activity, we have identified areas where
occur within the area where grizzly bears Dears are less likely to come into contact with humans. These areas,

occur, both inside and outside of the cur- therefore, provide potential grizzly bear habitat.”

rent recovery zone boundary. Coefficients
are taken from Coefficients of
Productivity for Yellowstone’s Grizzly

Troy Merrill and David ]. Mattson
Defining Grizzly Bear Habitat
in the Yellowstone to Yukon, 1998

Bear Habitat (Mattson et al., 1999),
which were developed from 20 years of data on the
foraging behavior of grizzly bears in Yellowstone.

Mattson et al. assigned productivity coefficients to
mapped vegetation types within the designated recov-
ery area. This vegetation map was developed for the
Cumulative Effects Model (CEM). The CEM vegetation
map was generalized to 18 aggregate habitat types.
Each aggregate habitat type was assigned a coefficient
of habitat productivity for each of 4 activity periods;
Spring - from den emergence through May 15, Estrus
- May 16 through July 15, Early hyperphagia - July 16
through August 30, and Late hyperphagia — Sept 1 to
advent of denning.

Coefficient values were adjusted to account for
ungulate winter range,
areas  within 100
meters of the forest
edge, and whether the
habitat type was in the
North, East, South or,
West of the recovery
area (see Mattson et al.,
1990 for detailed dis-
cussion of the methods
used to develop coeffi-
cients of habitat pro-
ductivity).

High-resolution
maps of vegetation in
Idaho, Montana, and
Wyoming have been
developed for the
U.S.G.S. Biological
Resource Division Gap
Analysis project and for
various U.S.D.A. Forest
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Service projects. Carlos Carroll of Conservation
Science, Inc developed a common vegetation classifi-
cation for the region and combined these high-resolu-
tion maps into a common classification. For areas
where maps overlapped, preference was based on
reported accuracy of the vegetation type for each map.

The resulting standardized map of vegetation for
Southeast Idaho, Western Wyoming, and Southwest
Montana has 69 vegetation types. These 69 vegeta-
tion types were reclassified into aggregate habitat
types that correspond to the aggregate habitat types
developed by Mattson et al. The reclassification was
based on the dominant species of vegetation, eleva-
tion, and location in the region. Assumptions about

NATIONAL PARK SERVICE PHOTO
21



community composition of the mapped vegetation
types are based upon localized descriptions of habitat,
Forest Service habitat type identification manuals and
personal knowledge. Not all 18 aggregate types
described for the designated recovery have been
mapped. The map of habitat types for the expanded
recovery area has 16 habitat classes. The 16 aggre-
gate habitat types were assigned coefficients of habi-
tat productivity based on whether they were in the
North, East, South or West of the region, the presence
of ungulate winter range, proximity to forest edge,
and season of use (see Appendix 10, Mattson et al.,
1999). Coefficients were converted from absolute val-
ues to relative indices scaled from O to 1.

Human Influence

he probability of humans being active in an
area is a function of the number of resident
humans, the distance they travel to engage in
recreational or work activities, and the amount of
access provided by roads and trails. We mapped this
probability as a function of the number of humans
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resident within 80km of any point in the area, the dis-
tance of the point from centers of human residence
and, the relative density of road and trails. Data on
the number of humans and centers of residence was
taken from U. S. Census data. Spatially explicit data
on roads was supplemented with maps of Forest
Service roads provided by each forest in the region.
This data was transformed into an index of the likeli-
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hood of humans being active in an area using meth-
ods described in detail by Merrill et al. 1999.

Habitat Suitability

he likelihood bears are able to persist in an

area is a function of food availability and the

rate at which they encounter humans who Kill
them. Suitable habitat, therefore, can be defined as
areas having sufficient food to provide the energetic
requirements of a grizzly bear with a low probability
of bear-human interactions. This relationship
between food availability and likelihood of bear-
humans interactions is analogous to a population’s
birth and death rate. If a population’s death rate
exceeds its birth rate that population will not persist.
Subtracting the index of human activity from the
index of habitat productivity provides an index of
habitat suitability.

Accounting for Environmental Variation
The abundance and location of bear foods varies sea-
sonally and year to year. Grizzly bears respond to
variation by moving from areas of scarce resources to
areas with abundant
resources. The value of
food resources is
diminished if a bear is
likely to encounter
humans or human
foods while moving
from place to place. The
size of an area in which
a bear ranges over its
lifetime - its life range —
in this search for food
defines the appropriate
analysis unit. Using a
moving window, we
averaged  suitability
values over an area of
900 km?, the life range
of a female grizzly bear
in the Yellowstone
region. This reduces
the importance of small
patches of resources,
especially if areas of
high human activity surround them.

This explanation of methodology for defining
landscapes suitable for restoration of grizzly bears in
the GYE was written by Troy Merrill, LTB Consulting,
415 East 7th, Moscow, ID, 83848.
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APPENDIX 2:

TEN PRINCIPLES FOR RECOVERY
OF THE GRIZZLY BEAR

bear recovery has it problems. The question is: do

the critics of the government’s plan have a better
approach to recovering grizzly bears in the lower-48
states?

Following is a summary of ten
basic principles for habitat protection
needed to recover the threatened
grizzly bear in the lower forty-eight
states. Numerous experts, including
some management agencies, as well
as sportsmen groups such as
Wyoming Wildlife Federation, have
endorsed these principles.

If implemented, these principles
would benefit other species, such as
big game, as well as fisheries and
water quality.

1. Remaining grizzly habitat,
especially roadless areas on public
lands, should be maintained in a
roadless condition and free from all-
terrain vehicles (ATVs).

2. On roaded public lands, road
densities and ATV access should be
limited, using the best available science (less than 0.6
miles per square mile, depending on adjacent habitat
security and topography).

3. Quality potential habitat on public lands includ-
ing linkage zones between ecosystems, where bears
could expand but are not there now, should be award-
ed special protection (e.g., the same road density
restrictions, and protection of security roadless habi-
tat as occupied bear habitat.).

4. Motorized vehicle use on public lands should be
limited to existing road and trail systems in order to
enable calculations of road/trail densities and imple-
mentation of scientific information on road impacts.
Allowing unregulated off-trail ATV use and snowmo-
bile use (in denning areas and after April den emer-
gence) undermines grizzly recovery.

5. No oil and gas leasing or development should
be allowed in occupied bear habitat, or non-occupied
habitat needed for long-term recovery, since such
industrial-scale energy development Kills bears and
seriously degrades habitat.

6. While significant progress has been made in

It’s clear to most that the FWS approach to grizzly
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reducing domestic sheep/bear conflicts, some problem
areas remain; remaining sheep allotments in essential
grizzly bear habitat should be closed.

7. Key habitat for grizzly bears, such as cutworm
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moth sites, cutthroat trout spawning streams, white-
bark pine stands, and elk/bison winter range should
be protected from habitat destruction and from human
disturbance during times of grizzly bear use.

8. No more recreational developments should be
allowed in Yellowstone and Grand Teton National
Parks, or further expansion into “shoulder” seasons
(spring and fall) which invite increased conflicts with
grizzly bears.

9. Special emphasis should be given to protecting
open space on private lands where grizzly bears reside
or could expand, especially spring range habitat, pri-
vate lands adjacent to public lands, and linkages
between grizzly bear ecosystems.

10. “Special food orders,” or requirements for
keeping human food away from bears, should apply
in all areas grizzly bears are known to use, and in
areas where grizzly expansion is anticipated. These
rules are critical to ensuring the public understands
the importance of avoiding unnecessary human/bear
conflicts and bear habituation to human foods, which

create risks for bears and humans alike. @
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APPENDIX 3:

WHAT HAS THE ENDANGERED SPECIES ACT
DONE FOR THE GRIZZLY BEAR?

Ithough con-
troversy char-
acterizes many

aspects of  grizzly
recovery, there is little
to dispute about the
fact that the grizzly
would not  have
remained in the lower
forty-eight states but
for protections afforded
it in 1975 by the
Endangered Species Act
(ESA). Although imple-
mentation has been, at
times, far from perfect,
actions that have made
a major difference
include:

1. Halting the hunt-
ing of grizzly bears.
Hunting was stopped in
the states surrounding Yellowstone Park in 1975;

2. Cleaning up of garbage dumps and other
sources of human foods which habituated grizzlies,
led to increased human-bear conflicts and often death
of the bear;

3. Reduction of sheep grazing in essential grizzly
bear habitat. Since domestic sheep are irresistible to
bears, grizzlies often find themselves within range of
herders’ guns;

4. Prohibitions against illegal “take” (shooting or
harassing of grizzlies, except in self-defense situa-
tions), have probably deterred some illegal Killing-
even though sentences for convicted poachers have
typically been far too lenient;

5. Yellowstone Park’s backcountry management
program, instituted eleven years ago, has helped
maintain habitat security in the heart of grizzly bear
range;

6. Requirements for consultation and oversight by
U.S. Fish and Wildlife Service under Section 7 of the
ESA have helped improve protection of grizzly bear
habitat on federal lands. Through consultation, devel-
opment of a proposed ski area on the Gallatin Forest
was halted, recreational facilities were removed from
Fishing Bridge in important grizzly bear habitat in
Yellowstone Park, and roads have been closed on the
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Flathead, Targhee and Gallatin Forests to reflect cur-
rent information on grizzly habitat security needs;
and
7. Scientific research by universities, state and
federal agencies, on the grizzly and habitat relation-
ships was greatly expanded, producing a significant
body of knowledge about population dynamics, habi-
tat needs, and ways to alleviate harmful human
impacts. .?
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