




















Regardless of the types of deci-
sions made, diligent, consistent
long-term monitoring of mineral,
oil and gas exploration sites will
be necessary to truly understand
the effects of this type of develop-
ment on the landscape, people,
and native fish and wildlife. In the
meantime, Wyoming is one of
many western states and provinces
that has the difficult challenge of
grappling with the energy needs of
its citizens and nation, with the
impressive landscapes that make
“Wyoming – Like no Place 
on Earth.”

between a rock and a hard spot
because of the differing values the
public places on predators.

- Depending on a variety of factors,
reducing predators may or may not
help increase numbers of mule
deer in a given area.

Societal Values
Many segments of society place

differing values on predators, with
ranchers and animal rights activists
on opposite sides of the spectrum.
Ranchers and farmers don’t appre-
ciate a mountain lion, wolf or coy-
ote in or around livestock pastures
because predators are seen as a
potential loss of personal property
and income.

Animal rights organizations and
others place a value on predators
as charismatic megafauna, large
wildlife species that embody the
symbol of wilderness.

And biologists have individual
views regarding predators because
of personal experiences, and pub-
lished scientific information that is
conflicting in its conclusions about
the roles predators play in the
management of prey populations.

To understand how the values of
these three groups come into play
and affect the ability of state agen-
cies and provinces to manage
predators requires a short course
in the population dynamics of
mule deer.

The Numbers Game
Mule deer populations increase

when more deer are born than die,
and decrease when more deer die
than are born. Most mortality in
deer herds occurs in young deer
immediately after birth, or during
mid- to late winter. Carrying
capacity, or the ability of the habi-
tat to support the herd, helps
determine the size of the herd.
Carrying capacity is estimated
based on the body condition of
mule deer and the amount of veg-
etation that is browsed by deer. 

Additive and compensatory are
the two types of mortality that
occur in mule deer populations.
An increase in one cause of mor-
tality or the introduction of a new
type of mortality may or may not
increase the total number of ani-
mals that die, depending on
whether that mortality is additive
or compensatory. If the increase or
introduction of mortality increases
the number of deer that die, the
mortality is additive. If it is com-
pensated for by reductions in other

types of mortality, and therefore
doesn’t change the total number 
of deer that die, then it is 
compensatory. 

It is believed that when a mule
deer population is at carrying
capacity (the ability of the capacity
of the habitat to support it), mortal-

ity is compensatory. Mortality
becomes more additive and less
compensatory as the population
falls further below the carrying
capacity of the habitat.

A mule deer herd that is at or
above the carrying capacity of its
habitat may produce fewer fawns
than one that is below carrying
capacity, and mortality will be
high so that the population
remains stable. 

A herd that exceeds the ability
of the habitat to support it will be
in poor body condition, and have
poor birth rates and high death
rates. If the population continues
to remain above carrying capacity,
it will damage its food resources,
so that even when the herd does
recover, carrying capacity may be
reduced and the herd may be
unable to return to previous popu-
lation numbers.

Predation and carrying capacity
of the habitat are linked. When a
deer herd is at carrying capacity,
the number of deaths equals the
number of offspring that survive to
age one. In this herd, it is not
important if predators cause some
mortality, because if the predators
are removed, another factor will
cause a similar amount of mortali-
ty. In other words, mortality is
compensatory.

The further below carrying
capacity the herd becomes, the
more additive mortality plays a

role in reducing the number of mule
deer. The problem is that it is
extremely difficult for biologists to
pinpoint which mortality factors are
playing the greatest role in a mule
deer herd on the sliding scale of
additive and compensatory mortality.
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W
hen farmers
and ranchers
began settling
the American
West, they

arrived with livestock to graze,
seeds to plant and a mentality to
tame the West. They perceived the
greatest threat to their livestock
and crops was predators. Predator
management, labeled "one of the
most controversial issues involving
North American wildlife" by James
Trefethen a quarter of a century
ago in his book, "An American
Crusade for Wildlife," continues to
be highly controversial today. And
there are few signs this controversy
is going to lessen.

Six animals are identified as
mule deer predators – gray wolf,
mountain lion, bobcat, coyote,
black bear and grizzly bear. The
first three on the list have to kill
prey species to survive. Coyotes
and bears have a varied diet that
includes plants, thus they can and
do kill prey, but do not have to do
so to survive.

Predators are controversial for
three primary reasons:

- Different segments of society place
different values on predators.

- Agencies responsible for manage-
ment of predators are caught

A Place for
Predators
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Grizzly Bear. By Wyoming Game and Fish Department.

Some biologists believe mortality
is density dependent. For example, if
one type of mortality is reduced in a
deer herd that is nearing capacity,
another type of mortality will replace
it. In a herd that has severe winter as
its only major mortality factor, hunt-
ing does before winter would not
hurt the population. Fewer does will
likely die during the severe winter to
compensate for those that were har-
vested. On the other hand, if the doe
hunting occurs before a mild winter,
the mortality could be considered
additive.

What does all of this have to do
with predation? That all depends.

Long-term drought can reduce the
ability of a habitat to support mule
deer, causing significant declines in
some populations. Drought reduces
the quality of the habitat and can
affect the body condition of deer,
potentially making them more vul-
nerable to predation.

If predators contribute to signifi-
cant mortality in a mule deer popu-
lation, and that population is near
carrying capacity, removing preda-
tors may not cause the population to
increase because other types of mor-
tality may kick in and compensate
for predation. On the other hand, if
predation is causing a mule deer
population to exist below the ability
of the habitat to support them,
reducing predators may allow the
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Intermountain West
Ecoregion 

Description: The mountain
ranges west of the Rockies, east of
the Sierra Nevada, north of
Colorado and south of Canada.
The Great Basin, a large semiarid
basin, makes up a big part of this
land mass. Pinyon-juniper wood-
lands, conifer forests and aspen
woodlands are common at higher
elevations. 

Climate: Lower elevation com-
munities receive less than 12 inch-
es of precipitation a year. Areas to
the north and at higher elevations
receive most of their precipitation
as snow.

The deer: If you could draw a
bull’s-eye around the portion of
the West that was once the center
of mule deer distribution, you
would draw it around this region.
Mule deer typically migrate in this
region (although some do not),
spending summer in conifer forests
at higher elevations and winter in
lower elevations. Deer densities
are highest in places where vegeta-
tion and topography are diverse.

Agriculture and urban develop-
ment have hurt mule deer popula-
tions in this region by destroying
shrub communities and reducing
winter range.

Limiting factors: Competition
with livestock, agriculture, urban
development and timber manage-
ment. Each year, thousands of
acres of sagebrush habitat and val-
leys are being overtaken by piny-
on-juniper stands, much to the

detriment of mule deer.
In the southern part of the

region, invasive plants such as
cheatgrass and changes in fire
cycles are limiting mule deer pro-
ductivity.

Habitat in spring and summer
affect mule deer productivity more
than severe winters because the
quality of spring and summer
range affects the number of fawns
surviving to adulthood. Urban
development may affect recruit-
ment because it is occurring in
mule deer winter range.

Recommendations:

1. Manage motorized traffic to ben-
efit mule deer.

2. Manage forests for both early and
late successional stages to meet
year-round needs of mule deer.

3. Protect and plant important
browse species for mule deer, espe-
cially in winter ranges.

4. Manage wildfires on mule deer
ranges to avoid cheatgrass inva-
sion.

5. Manage livestock grazing to min-
imize impacts to mule deer along
streams and in aspen habitats.

6. Develop cost-effective ways to
reduce pinyon-juniper invasion,
and place a priority on developing
a patchwork of habitats so that
mule deer have woody cover near
places to forage.

Northern Boreal Forest  
Description: The higher eleva-

tions of the Cascades and Sierra
Nevadas in the three most western
states, as well as northern Idaho,
western Montana and Wyoming,
northern Washington, and the
western Canadian provinces.

Pine, spruce, fir, Douglas fir and
larch are the dominant forest
types, and forests become more
thin as elevation increases. Mule
deer are not found very far north
of the northern boreal forest in
subarctic woodlands.

Climate: Winters are long and
cold. Average annual precipitation
varies with elevation and topogra-
phy, from 10 inches to as much as
120 inches.

The deer: Because of severe
winters and heavy snowfall, most
of the deer in this region are
migratory, although some are year-
round residents at lower eleva-
tions. The growing season is short,
and the quality of food mule deer
find during this critical time is
high. Deer follow retreating snow
in search of food. 

Limiting factors: Severe win-
ters. Deer follow the growth of
plants throughout the growing sea-
son. It is only when severe winters

and deep snow limit their ability to
forage that they experience die-offs
and high mortality. 

If mule deer populations 
experience a die-off, there is excel-
lent chance for recovery as a result
of spring and summer habitat 
conditions.

The greatest threats to deer in this
region are development and distur-
bance of winter range, and barriers
to migration.

Recommendations:
1. Acquire winter range habitat and
minimize housing developments to
protect and enhance winter ranges.

2. Use fire to maintain shrub-
dominated habitats.

3. Maintain forest shrubs, forbs,
grasses and saplings to provide 
foraging habitat in spring, summer
and fall.

4. Avoid and manage forest encroach-
ment into high elevation meadows.

5. Avoid barriers to migration.

6. Manage deer populations based on
the ability of winter range to support
them, and avoid overharvest in years
when early winters send migratory
deer to lower elevations.
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Steens Mountain, Oregon in the Intermountain Ecoregion. By Tom Keegan.

Male black-tailed deer in mixed conifer forest, Douglas County, Oregon, 
December 1998. By Tom Keegan.



The greatest threats to sagebrush
communities are conversion of
habitat for agricultural purposes,
development, grazing by livestock
and fire suppression. 

Biologists recommend sage-
brush habitats be disturbed using
fire or mechanical methods to 
provide a mosaic of habitats, 
managing livestock grazing to help
vegetation recover, and managing
elk and mule deer populations
based on the ability of the habitat
to support a certain number 
of ungulates.

And they encourage creativity
when reclaiming sites by planting
native species that benefit mule
deer.

Forests  
Forests offer three benefits to

mule deer - places to hide, places
to lessen the effects of severe
weather and places to eat.
Quantity, quality and diversity of
plants limit the number of mule
deer that can exist in a forest.

Forests naturally go through six
stages before they become old
growth  - grass-forb, shrub, shrub-
sapling, open sapling-pole, closed
sapling-pole-sawtimber, large saw-
timber and old growth. Mule deer
respond favorably to forests in the
first four stages because of the
quantity, quality and diversity of
plants present soon after logging.
The amount of time today's com-
mercial forests offer habitat quality
to mule deer is far shorter than in
historical times because of how
quickly foresters are able to regen-
erate a forest using herbicides, site
preparation and seedling plantings.

The following are some recom-
mendations to improve habitat for
mule deer in forests:

- Maintain portions of forests in
early successional stages. 

- Create markets for pulpwood tim-
ber to improve mule deer habitat in
forests by thinning pole timber.

- Promote the use of fires and 
reseed with native plants mule
deer prefer. 

- Limit the negative effects of roads.
Reseeding roads no longer in use,
limiting traffic on roads, closing
roads during high stress periods,
and estimating the impacts of new
roads over a landscape can help
mule deer.

- Protect hardwood species such as
oak to provide mast and cover for
mule deer, and protect riparian
areas from overuse by deer and
other ungulates.

- Responsible timber harvest based
on adaptive management practices
can greatly enhance mule deer 
populations that use forests.

Aspen
Aspen is a component of many

forest types and covers up to 6.9
million acres in the western
United States. It is considered the
most widely distributed native tree
in North America. Mule deer rely
on aspen communities for food,
cover, hiding, fawning, fawn 
rearing, and protection from 
severe weather, making it a 
popular habitat type for them 
three seasons of the year. 

Aspen are short-lived,
and rarely survive more
than 100 years. Fire is
important to set back
succession in aspen
stands to retain grass
and forb communities,
to set back conifers that
outcompete aspen and
to create forest openings
for aspen. Many aspen
stands have not been
subjected to fire in over
50 years, creating older
aspen stands with few
grasses and forbs. A

study done in 1981 confirmed the
average age of aspen stands in
Colorado is 80 years old, and stands
younger than 50 years of age were
difficult to find.

The distribution of aspen is similar
to its historical distribution, but the
stands are older, fewer and mixed
with conifers.

Biologists recommend stimulating
the growth of younger stands of
aspen using fire, harvest, mechanical
treatments and proper livestock graz-
ing to provide several age classes of
aspen stands throughout a mule deer
population's range. Fire will also
help control coniferous invasion of
aspen stands.
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Plant
Communities 
in Trouble...
M

aintaining plant
communities and
wildlife habitat to
meet the expecta-
tions of the public

and the life requirements of
healthy mule deer populations
requires more than individual
efforts by states and provinces.
Policies that cross political bound-
aries and address factors that con-
tribute to mule deer habitat loss
and degradation, and greater
emphasis on working with
landowners to enhance habitat on
private land may be critical to the
future of many mule deer herds.
The following are a few plant 
communities in trouble, and one
plant community that is thriving 
to the detriment of healthy mule
deer habitats.

Shrub-Steppe  
Of all the habitats in the West,

the shrub-steppe community has
probably fared the worst. Shrub-
steppe is the largest natural grass-
land in North America. It once
covered more than 200,000 square
miles, and extends from southeast-
ern Washington and eastern
Oregon, through Idaho, Nevada,
and Utah, and into western
Wyoming and Colorado. Shrub
refers to the most common type of
plant that grows in this habitat,
while "steppe" is a Russian word
that means a vast treeless plain.
Grasses such as wheatgrass and
bluegrass, and shrubs such as
sagebrush, bitterbrush, rabbitbrush
and greasewood are common
types of plants found in shrub-
steppe communities. 
The shrub-steppe region is home
to more than 200 kinds of birds,
and 30 mammal species, including 
the mule deer. Mule deer eat 
sagebrush, particularly during 
the winter months.

Aspen stand with healthy regeneration and
understory vegetation in western Wyoming. 
By Dan Stroud. 

Aspen stand in very poor condition due to
overgrazing. Note: no young or suckering
aspen trees and no understory vegetation. 
This stand will eventually become too old to
replace itself. By Dan Stroud. 

Removal of juniper and reestablishment of sage-steppe habitat
on slope in southern Oregon. By George Buckner. 




















