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INTRODUCTION

Previous chapters outlined the biology and ecol-
ogy of great gray owls as well as the ecology of this
species in the western United States. That technical
review provides the basis to assess the current con-
servation status of great gray owls in the United
States. Are populations of great gray owls in the
United States currently threatened? Are current land
management practices likely to lead toward the peril
of these populations?

In this chapter I will synthesize the information
and conclude that: 1) populations of great gray owls
in the United States are secure and will likely re-
main so given current land management practices;
2) populations of great gray owls are in peril (de-
clining or experiencing some demographic trauma)
or are likely to be in peril in the future given current
land management practices, or 3) there is insufficient
evidence to determine the species’ conservation sta-
tus. A minimum of references are presented here
because the literature was reviewed in the previous
chapters.

Is the Distribution and Abundance of the
Great Gray Owl Declining in All or Part of
Its Range?

Great gray owls occupy a vast area in western and
north-central United States. The distribution and the
abundance of local populations do not appear to
have declined systematically in the United States,
but few data are available to examine the trend.

Distribution

Available evidence does not indicate any consis-
tent trend, either expansion or decline, in the distri-
bution of great gray owls in the United States. Sites
near the great gray’s southern range boundary have
been continuously occupied for at least several de-
cades. The distribution of this owl has not been thor-
oughly documented nor is it monitored. Therefore,
based on limited knowledge, I conclude that its dis-
tribution has not recently changed.
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Abundance

Except in a few isolated areas, local and regional
trends in great gray owl abundance cannot be as-
sessed with available data. Most documented breed-
ing populations of great gray owls have not been
monitored more than 2-3 years, a period too short
to discern a long-term trend in a species that preys
upon fluctuating populations of vertebrates. In Or-
egon, Bull ef al. (1989) documented stable reproduc-
tive success over a 4-year period (she currently has
10 years of data with only one poor reproductive
year—E. L. Bull pers. comm.). Groves and Zehntner
(1990) surveyed for great gray owls during 1989 in
the area of Idaho and Wyoming studied by Franklin
(1988) from 1980-1982. The 1989 surveys located
numerous calling great gray owls but few previously
occupied sites were occupied. The 1989 surveys did
not provide quantitative evidence for a decline in
great gray owls for this area although the authors
suggest that a reduction in nests reported by USDA
Forest Service crews and birders in the area may
suggest a decline.

Do Habitats Vary in Their Capacity to
Support Great Gray Owl Populations or to
Support Particular Activities of the Owl?
What Are the Important Characteristics
of Those Habitats?

Studies of habitat use by great gray owls in the
western United States and in Canada provide con-
vincing evidence that great gray owls use particular
habitats for nesting and foraging. Experimental stud-
ies or properly designed mensurative investigations
have not been conducted to determine how the pat-
tern of habitat use translates into differences in fit-
ness for owls using various habitats. Despite the lack
of data on differences in reproduction and mortal-
ity across habitats, existing knowledge based on the
observations of habitat use provides sufficient evi-
dence to infer that certain habitats are more valu-
able to the species than others.

Great gray owls consistently nest in forested habi-
tat. In the western United States, nests occur most
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often in mature and older forest stands. An experi-
ment in Oregon employing nest platforms demon-
strated that individuals prefer to nest within forest
stands rather than on the edge of clearcuts. Because
this owl needs a large platform for nesting, large
broken-top snags and trees, trees with large stick
nests, or trees with large mistletoe clumps are nec-
essary for nesting. These habitat features occur most
commonly in mature and older forest stands. There-
fore, conclude that patches of mature and older for-
est are important for great gray owls. Patches of
mature forest used for nesting need not be exten-
sive but must occur frequently throughout the land-
scape. Each patch of mature forest cannot be ex-
pected to provide suitable nesting structures because
raptor nests, flat-topped snags, and broken-topped
trees are rare elements of many forest stands. Finally,
younger forest stands with residual older forest com-
ponents can provide nesting habitat.

Quality foraging habitat occurs in a variety of veg-
etation structures but does not include dense, young
forest stands. Small meadows, open forest, treed
muskeg, and clearcuts with residual perches were
reported as important foraging habitat in different
studies. During winters when snows crust in mead-
ows and clearcuts, open mature and older forest may
be important foraging habitat.

Do Habitats Vary in Their Capacity to
Support Principal Prey Species?

Microtus voles and pocket gophers dominate great
gray owl diets in populations studied in the west-
ern United States and Canada. Populations of
Microtus are more abundant in grasslands and less
common in closed-canopy forests. Pocket gophers
inhabit forested and unforested habitats but also are
not abundant in closed canopy forest.

Red-backed voles are the only other prey species
representing over 10% of the owl’s diet in a major
study in North America. These voles inhabit forest
environments and are most abundant in mature and
older forests (see Chapter 9). Studies of great gray
owls in Oregon, where red-backed voles are preyed
upon, did not establish whether great gray owls cap-
tured the voles along forest edges or in the forest
interior.

If the Great Gray Owl or Its Prey Relies on
Specific Habitats, Are These Habitats Declin-
ing or Being Stressed by Current Management?

A long history of fire suppression, livestock graz-
ing, and timber harvest has altered forest structure
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of montane forests in the Rocky Mountains. These
changes have resulted in both positive and negative
consequences for great gray owls. As described in
Chapter 15, presettlement fires occurred at shorter
intervals resulting in forests with lower canopy cover
than observed today. A combination of grazing and
fire suppression have contributed to invasion of co-
nifers into meadow and grassland communities in
the montane zone. Loss of natural meadows and
grasslands, especially small open habitats within
forested landscapes, degrades foraging habitat for
great gray owls. In some areas this trend continues
today. Similarly, increased canopy cover and the re-
sulting decrease in understory reduces habitat qual-
ity for potential great gray owl prey and results in
forest structure less suitable for great gray owl for-
aging.

Clearcut and partial cut timber harvests have cre-
ated new foraging habitat in many areas. The qual-
ity of this habitat depends on many factors, particu-
larly the size of the harvest units and the availabil-
ity of hunting perches. Portions of harvest stands
over 30 m from an edge or perch are of little value.
Therefore large harvest units without residual for-
est or snags provide less foraging habitat than an
equivalent area of many small units. Timber harvest
during the past 3-4 decades has relied largely on
clearcutting. Therefore, foraging habitat has in-
creased in many areas. The increase in foraging habi-
tat will be short-lived in some cases, compared to
the lifetime of natural meadows. The establishment
of dense regeneration on clearcut units renders the
site unsuitable for foraging until later in succession
when the forest stand opens through tree mortality.
In cases where forest does not establish after har-
vest, the new foraging habitat will be long-lived.

The increase in foraging habitat that often results
from clearcutting has in some instances been offset
by pocket gopher control practices used in forest
regeneration. Pocket gophers are intensively con-
trolled on some forests through poisoning gophers
in their burrow systems. Data are not available to
evaluate whether great gray owls are indirectly poi-
soned through these efforts; however, if the practice
is successful in reducing pocket gopher populations,
foraging habitat quality is reduced.

While clearcuts may provide temporary foraging
habitat, timber harvest may remove nesting habitat.
In many areas of the Rockies, especially in the South-
ern Continental Province and to a lesser extent the
Northern Continental and Intermountain Provinces,
mature and older forest stands represent a minority
of the landscape (table 1, Chapter 15). In eastern and
central Oregon the remaining old forest is a small



fraction of the original old forest. Existing older for-
ests are generally more valuable and thus selected
for harvest. Therefore, even modest reductions of
mature and older forest through timber harvest can
have a long-term impact on available nesting habi-
tat. These mature and older forests frequently occur
in topographic sites that are less likely to burn. Fol-
lowing the removal of these stands, management of
alternative stands to provide nesting habitat may be
difficult because of the higher probability of fire.

Reductions in mature and older forest habitats
must be considered potential reductions in great
gray owl nesting habitat. This owl will nest in small
patches of mature forest but only if suitable nesting
structures exist. Therefore maintenance of nesting
habitat depends most on the dispersion (rather than
aerial extent) of sites with suitable nesting platforms.
Based on historic patterns of timber management,
nesting habitat is being stressed and has been de-
graded through past forest management.

Do the Life History and Ecology of the
Great Gray Owl Suggest That Populations
Are Vulnerable to Habitat Change?

Platform Nesting

Great gray owls nest primarily on old raptor nest
platforms or broken-topped trees and snags. These
structures occur most commonly in mature and older
forest stands. Although individual great gray owls
do not need a large stand of older forest for nesting,
landscapes must have sufficient mature and older
forest to produce a sustained “population” of well
dispersed suitable nest structures. Therefore, the
aerial extent of mature and older forest necessary to
support a great gray owl population must be greater
than the extent of stands with nesting great gray owls
in any given year. The dynamics (production and
survival) of nest platforms (including raptor nests,
broken-top snags, etc.) are unknown so estimating
the area of forest necessary to sustain sufficient nest-
ing sites is not possible given current knowledge.
This aspect of great gray owl ecology indicates that
the species is vulnerable to habitat change. Because
the species does not require large nest stands, man-
agement of nesting habitat should not be difficult,
once the dynamics of nest platform populations is
understood.

Productivity and Survival

Populations of great gray owls studied in North
America exhibit relatively high, constant productiv-
ity for a large bird. Clutch size, nest success, and
age of first reproduction each appear strong com-
pared to other large owls.
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Although a number of investigators have docu-
mented productivity of great gray owl populations
in North America, few studies report survival and
the information available is not precise. Existing es-
timates indicate relatively high juvenile and adult
survival. None of the estimates, however, cover a
long time period or examine survival under differ-
ent environmental conditions. In general, though,
existing information suggests that productivity and
survival of studied populations are favorable for
persistence. Studies in California are an exception,
but the methods and rigor of these studies are ques-
tionable.

Home Range Size

A limited number of investigations indicate that
individual great gray owls use large areas of forest
landscapes. Because these owls do not defend their
entire home range, densities of great gray owls are
higher than their large home ranges would suggest.
Despite the potential for several pairs of owls to oc-
cur within the area of a single home range, land
management must provide habitat with an intersper-
sion of nesting and foraging habitat over large areas
to ensure population persistence. This aspect of the
species ecology indicates vulnerability to decreases
in habitat quality at the landscape scale.

Trophic Position

Great gray owls prey upon small mammals, par-
ticularly voles and pocket gophers in the western
U.S.. As such, they rely on the integrity of 2-3 trophic
levels. The probability for persistence of species at
higher trophic levels is thought to be less than for
primary producers or primary consumers indicat-
ing this species is relatively vulnerable to habitat
changes which negatively influence lower trophic
levels.

What Is the Current and Projected
Conservation Status of
the Great Gray Owl?

Direct scientific knowledge is insufficient to make
a sound judgment of the current conservation sta-
tus of great gray owls. The species has, however,
been investigated in several locales and over a longer
period than many owls. These studies provide the
basis from which to draw informed but tentative
conclusions. Available evidence, although limited
and indirect, suggests that the status of the great gray
owl varies across its geographic distribution in the
United States. Over the short term, persistence of
great gray owls appears secure in the Northern



Rockies. Researchers most aware of the owl’s ecol-
ogy in eastern and central Oregon and in California
suggest that persistence of the species is less certain
in these areas. As a whole great gray owls in the
United States occur over a broad geographic range,
and evidence from the few populations studied in-
dicates strong reproduction. Furthermore, the life
zone occupied by great gray owls is continuous over
large areas compared to subalpine and alpine spe-
cies. Therefore, this owl is not as susceptible to prob-
lems associated with small population size as some
other species.

Many species of owls are food limited and forag-
ing habitat is critical in maintaining populations (e.g.,
Korpimaki 1984, Hirons 1985). Great gray owls ap-
pear to be similar. Historical forest management has
produced positive and negative results for great gray
owl foraging habitat. Livestock grazing and fire sup-
pression has created a loss of small natural mead-
ows (used for hunting by the owls) while
clearcutting in some cases has created forest open-
ings. The abundance of foraging habitat, then, may
be similar to or somewhat greater than in the previ-
ous century.

The relationship between nesting habitat structure
and nesting success is not understood. Observations
of nesting habitat use, however, indicate that great
gray owls will nest in a variety of forest conditions
given that a suitable platform is present. In Oregon,
the abundance of suitable platforms is thought to
limit the number of breeding great gray owls (E. L.
Bull, pers. comm.). In this area, loss of potential nest-
ing habitat has been severe. Whether this is the case
elsewhere is not known; however, management of
nest-building raptors will be critical to providing
necessary nest sites.

The long-term persistence of great gray owls south
of Canada and in Alaska seems likely provided that
forests of all successional stages are maintained and
well dispersed on a local and regional scale. Persis-
tence on a local geographic scale is less certain. Main-
taining persistence will require special attention to
the long-term persistence of mature and older for-
est stands on sites where natural fire is less likely to
destroy the old forest and where suitable nesting
platforms are abundant. These stands will be neces-
sary to consistently produce nesting structures. Fur-
thermore, mature and older forest likely provide
important alternate foraging habitat during periods
when crusted snow prevents great gray owls from
accessing their preferred rodent prey.

Given the large home ranges used by great gray
owls for foraging, management of foraging habitat
is critical to maintaining persistent owl populations.
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Maintaining quality great gray owl foraging habitat
should be compatible with forest management for
commodity resources if management takes a long-
term view. Natural meadow systems must be main-
tained and restored through fire management. Simi-
larly, temporal continuity of foraging habitat must
be maintained through long-term harvest planning.
Harvest units can provide open foraging habitat that
is most used by great gray owls. As mentioned
above, alternate foraging sites used during critical
periods of low prey availability in the primary for-
aging habitat must also be maintained.

The conclusions reached in this chapter are differ-
ent from views held by at least one ecologist who
has conducted long-term research on great gray
owls. The other ecologist feels the short-term per-
sistence of the species is less secure than indicated
here and that management of the species will be
more difficult than I infer. A summary of the review
comments of this ecologist are available upon re-
quest.

WHAT ARE THE MANAGEMENT
CONSIDERATIONS?

This assessment of the conservation status of great
gray owls leads to several consequences for man-
agement. Below, I outline several of these.

1. Great gray owls occupy forest landscapes and
use habitats from the extremes of the successional
spectrum. As a result, management of this species
should fit naturally into forest management that
provides for commodity development within the
framework of conserving biological diversity. This
is not to say that haphazard management will ac-
commodate this owl but indicates that, given atten-
tion to the owl's habitat, extractive management is
compatible with conserving great gray owls.

2. Management of great gray owl habitat must take
a long-term view of forest succession and consider
landscape and regional forest patterns. Because the
owl hunts meadows, treed muskegs, open forest,
clearcuts, and other forest openings, disturbance
agents such as fire and insects influence foraging
habitat quality. Clearcuts are usually short-lived
compared to muskeg and meadows; and foraging
habitat within clearcut openings will span only 2-4
generations. Even natural meadows are transient
under some circumstances without disturbance by
fire. Nesting habitat is also succession dependent.
Once lost through stand replacement disturbance,
nesting platforms will not be replaced naturally for
a century or more in many forest types. Similarly,
loss of mature and older forest habitats will influ-



ence other raptors (particularly goshawks) that build
many of the nest platforms used by great gray owls
for nesting.

3. The large home ranges of great gray owls and
the resulting dispersed population structure dictate
abroad landscape and regional perspective to man-
agement. The interacting members of great gray owl
populations may inhabit an area greater than indi-
vidual ranger districts. Interacting subpopulations
likely span several National Forests. Therefore, man-
agement must be coordinated among administrative
units to maintain links between interacting biologi-
cal units.

4. Efficient, cost-effective progress toward im-
proved management will come most rapidly
through cooperative efforts of research and manage-
ment. This conservation assessment highlights how
little is known about the demography, metapop-
ulation structure, and even habitat use of great gray
owls. Because the species is not in immediate peril
in some portions of its geographic distribution, ef-
forts to obtain further knowledge of great gray owl
ecology should be approached with a modest, de-
termined program designed to obtain data efficiently
over the long term. This may be accomplished
through adaptive management. By examining great
gray owl response to alternative management in ar-
eas where studies of small mammal dynamics are
occurring (in conjunction with other work), manage-
ment of great gray owls can be improved at low cost.

5. The loss of nesting habitat in central and east-
ern Oregon has been identified as the most immedi-
ate threat to great gray owl persistence in that re-
gion. This may be the case in other areas. Therefore.
determined management of nesting habitat should
be a priority, without which local persistence of the
species will be in jeopardy.

6. Within the context of adaptive management,
great gray owls represent a classic case upon which
to develop ecosystem management. The broad spec-
trum of habitats used by the owl encompass impor-
tant ecosystem transitions (among successional
stages). The owl consumes vertebrates that are im-
portant in forest processes. Finally, the large areal
requirements of the owl will force managers to ap-
proach planning from a landscape perspective.
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