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Abbreviations Used ASQ Allowable Sale Quantity

In This Report BIA Bureau of Indian Affairs (USDI)
BLM Bureau of Land Management (USDI)
CBF California Board of Forestry
CDF California Department of Forestry (and Fire Protection)
CDFG California Department of Fish and Game
CHCP California Habitat Conservation Plan
CPR California Parks and Recreation
CRA California Resources Agency
D.b.h. Diameter at breast height
EA Environmental Assessment
EIS Environmental Impact Statement
FS Forest Service (USDA)
FSEIS Final Supplement to the Environmental Impact Statement
FWS Fish and Wildlife Service (USDI)
FY Fiscal year
GIS Geographic information system
HCA Habitat Conservation Area
HSU Humboldt State University
MCP Minimum convex polygon technique
NAS National Audubon Society
NCASI National Council on Air and Stream Improvement
NF National Forest
NPS National Park Service (USDI)
NWEF National Wildlife Federation
NWR National Wildlife Refuge
0&C Oregon and California Railroad Grant Lands (BLM)
OCWRU Oregon Cooperative Wildlife Research Unit
ODF Oregon Department of Forestry
0OGC Office of the General Counsel (USDA)
ODFW Oregon Department of Fish and Wildlife
OSuU Oregon State University
OWIWC Oregon-Washington Interagency Wildlife Committee
PNW Pacific Northwest Research Station (FS)
PSW Pacific Southwest Research Station (FS)
R5 Region 5, Pacific Southwest Region (FS)
R6 Region 6, Pacific Northwest Region (FS)

ROD Record of Decision



Metric Equivalents

RSA
SEIS
SOHA
SOMA
TAC
TNC
ul
USDA
USDI
uw
Uwy
WDNR
WDW
WSPR

Random Sample Area

Supplemental Environmental Impact Statement
Spotted Owl Management Area (BLM)
Timber Association of California

The Nature Conservancy

University of Idaho

U.S. Department of Agriculture

U.S. Department of the Interior

University of Washington

University of Wyoming

Washington Department of Natural Resources
Washington Department of Wildlife
Washington State Parks and Recreation

1 inch = 2.54 centimeters

1 foot = 0.305 meter

1 square foot = 0.09 square meter

1 acre = 0.405 hectare

1 mile = 1.609 kilometers

1 square mile = 2.59 square kilometers
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Owl Habitat and
Population Trends

The Interagency Scientific Committee to Address the Conservation of the Northern
Spotted Owl (hereafter the Committee) was established under the authority of an
interagency agreement between the, USDA Forest Service, USDI Bureau of Land
Management, USDI Fish and Wildlife Service, and USDI National Park Service. The
Committee’s charter was signed by the agency heads and subsequently incorporated
into Section 318 of Public Law 101-1 21 in October 1989. The Committee was asked
to develop a scientifically credible conservation strategy for the northern spotted owl
in the United States.

Since that time, the Committee has reviewed the literature on the northern spotted
owl, heard presentations from most of the scientists doing research on spotted owls,
considered the concerns of numerous interest groups, and conducted field trips in
Washington, Oregon, and northern California to examine the owl’s habitat. We have
also interviewed dozens of biologists and land managers.

Much of the attention directed toward this bird stems from a growing debate over
managing old-growth forests on Federal lands, and from a concern about protecting
biodiversity. We understand the significance of these larger issues, but we have kept
to our mandate to develop a conservation strategy specifically for the northern
spotted owl.

We have concluded that the owl is imperiled over significant portions of its range be-
cause of continuing losses of habitat from logging and natural disturbances. Current
management strategies are inadequate to ensure its viability. Moreover, in some por-
tions of the owl!’s range, few options for managing habitat remain open, and available
alternatives are steadily declining throughout the bird’s range. For these reasons,
delay in implementing a conservation strategy cannot be justified on the basis of
inadequate knowledge.

The Committee reviewed all available studies dealing with spotted owl habitat, the
relative abundance of owls related to stand age, and the relative abundance of owls
in relation to various proportions of successional growth stages in the general land-
scape.

Habitats selected by northern spotted owls typically exhibit moderate to high canopy
closure; a multilayered, multispecies canopy dominated by large overstory trees; a
high incidence of large trees with large cavities, broken tops, and other indications of
decadence; numerous large snags; heavy accumulations of logs and other woody
debris on the forest floor; and considerable open space within and beneath the can-
opy. These attributes are usually found in old growth, but they are sometimes found
in younger forests, especially those that contain remnant large trees or patches of



The Conservation
Strategy

large trees from earlier stands. In younger forests that support breeding owls, the nest
and major roost sites are usually found where large trees from the earlier, older
stands remain.

We evaluated the coastal redwood forests of northwestern California, where num-
erous owls live in stands that are mostly 50 to 80 years old, We believe their pres-
ence is attributable to the region’s unique set of conditions, including a rapidly
growing tree species that sprouts from stumps; intrusion of other conifer and hard-
wood species into the understory; relatively high rainfall; a long growing season; and
abundant prey. Under these conditions, the structural attributes that are usually asso-
ciated with the presence of owls develop at an accelerated rate. We caution strongly
against extrapolating these results to other parts of the owl’s range.

Silvicultural prescriptions might be developed that would yield significant volumes
of wood products while maintaining suitable habitat for spotted owls, but we find no
clear evidence that such prescriptions currently exist. Until they do, the prudent ap-
proach to ensuring the viability of the owl is to protect an adequate distribution and
amount of existing habitat. Nonetheless, examining younger forests where spotted
owls reproduce successfully should yield valuable insights into silvicultural
techniques that could produce both wood products and owls.

For at least the past century, loss of spotted owl habitat has exceeded recruitment. By
some estimates (perhaps conservative), spotted owl habitat has been reduced by
about 60% since 1800. The current total population of the owl is likely to be far less
than once existed. The loss of habitat has not been distributed evenly across the
range of the subspecies.

Owl habitat is also being fragmented, a process that isolates some populations of
owls. Fragmentation in the home ranges of individual birds may expose owls to
greater risks of predation and competition. It may also result in habitat loss when
trees blow down in high winds, and as stands suffer other impacts associated with
forest edges.

Determining the number of northern spotted owls in existence has drawn consider-
able attention. Current data do not permit a statistically reliable population estimate.
The approximately 2000 pairs located during the past 5 years or reconfirmed from
pre-1985 surveys represent an unknown fraction of the total population. More
significantly, demographic studies from the Klamath Mountains in California and the
Coast Range in Oregon indicate that populations in these study areas are declining.

We propose a two-part conservation strategy. The first stage, prescribes and imple
ments the steps needed to protect habitat in amounts and distribution that will ade-
quately ensure the owl’s long-term survival. The second stage calls for research and
monitoring to test the adequacy of the strategy and to seek ways to produce and sus
tam suitable owl habitat in managed forests. Insights gained in this second stage can
be used to alter or replace habitat conservation areas prescribed in the first stage, but
only if the modified strategy can be clearly demonstrated to provide adequately for
the long-term viability of the owl.



Our strategy largely abandons the current and, we believe, flawed system of one- to
three-pair spotted owl habitat areas (SOHAS), in favor of protecting larger blocks of
habitat—which we term Habitat Conservation Areas, or HCAs.

Large blocks of habitat capable of supporting multiple pairs of owls, and spaced
closely enough to facilitate dispersal between blocks, are far more likely to ensure a
viable population than the current SOHA system. Owls in an HCA containing
multiple pairs will benefit from internal dispersal of juvenile owls as well as
recruitment of dispersing birds from other HCAs. Owls in HCAs containing multiple
pairs are less vulnerable to random fluctuations in birth and death rates. Large HCAs
reduce the impacts of habitat fragmentation and edges, and they are more resistant
than SOHAs to small-scale natural disturbances.

The Committee has delineated and mapped a network of HCAS necessary to ensure
a viable, well-distributed population of owls. Wherever possible, each HCA contains
a minimum of 20 pairs of owls. The maximum distance between these HCAS is

12 miles. Our 20-pair criterion is based on models of population persistence and
empirical studies of bird populations. We have chosen 12 miles as the maximum
distance between HCAs because this value is within the known dispersal distance

of about two-thirds of all radio-marked juveniles studied.

The HCA concept applies primarily to BLM, FS, and NPS lands, as delineated in the
enclosed maps. The Committee strongly recommends that HCASs be established on
State lands in certain key areas (as shown on the maps) to assure population con-
nectivity. We also recommend that resource managers of other State lands, tribal
lands, other Federal lands, and private lands use forestry and silvicultural techniques
ano: practices that maintain or enhance habitat characteristics associated with spotted
owls.

In several regions, current habitat conditions and owl densities do not allow us to
follow this approach. The Committee has modified the guidelines for these regions.
For example, in portions of the Oregon Coast Range, habitat is currently insufficient
to fully stock 20-pair HCAs with owls. We have delineated 20-pair HCAs for this
area, but they will be not be capable of supporting 20 pairs of owls for many years.
In the meantime, individual-pair HCAs are prescribed around all known or future
pairs to reach the 20-pair target.

A variety of strategies was used in other areas of special concern to help meet the
intent of this strategy. Portions of the Cascade Range of northern Washington
contain insufficient habitat capable of supporting 20-pair HCAs over the long term
because of inherent landscape patterns. In these areas, we delineated a network of
smaller HCAs but shortened the maximum distance between them to 7 miles, to
facilitate dispersal.

In portions of the eastern Cascade Range in Washington and Oregon, and northeast
of Mount Shasta in California, relatively little owl habitat exists and spotted owls
occur at low densities. We prescribe individual-pair HCAs around all known pairs
and pairs located in the future.



Consequences for
the Northern
Spotted Owl

Spotted owls on the Olympic Peninsula are probably demographically isolated from
other populations by more than 60 miles of intensively managed State and private
forest lands. We have established a large HCA on National Forest lands, but we also
prescribe individual-pair HCAs around all known pairs outside the HCA and recom-
mend smaller HCAs for State lands. Our hope is that connectivity can be restored by
using a combination of HCAs and applying innovative silvicultural techniques on
State and private lands.

Land ownership patterns in the Coast Range of California limit our ability to esta-
blish 20-pair HCAs. We have tried to do so wherever possible, but we encourage
California to work with private land owners to apply innovative silvicultural
techniques to maintain or develop additional owl habitat for dispersal and breeding.
We encourage Oregon and Washington to do the same.

Logging (including salvage operations) and other silvicultural activities (with the ex-
ception of stand regeneration) should cease within HCAs. The Committee recognizes
that allowances will have to be made for timber sales already planned and under
contract in HCAs, such as sales necessary to meet Section 318 of Public Law

101-1 21.

We considered dedicating corridors of forests between HCAs to facilitate dispersal
by juvenile owls, but decided corridors were unnecessary, provided at least 50% of
the forest landbase outside of HCAs is maintained in stands of timber with an
average d.b.h. of 11 inches or greater and at least 40% canopy closure. We also rely
on lands currently allocated to such uses as riparian corridors, streamside
management zones, and special management areas for pileated woodpeckers and
pine martens to provide additional habitat for dispersing spotted owls.

We recommend retaining at least 80 acres of suitable owl habitat around the activity
centers of all known pairs of owls in the managed forest, up to a total of seven per
township. These centers will serve as older forest nuclei that could become core
areas for future breeding pairs of spotted owls as the surrounding forest matures. If
healthy populations of northern spotted owls can be sustained in the managed forest,
HCAs will no longer be necessary. Timber harvests that affect owl pairs outside the
conservation areas are therefore viewed as experiments in managing for spotted owl
habitat.

The Committee believes this conservation strategy, if faithfully implemented, has a
high probability of retaining a viable, well-distributed population of northern spotted
owls over the next 100 years. The HCAs on Federal lands contain 925 known pairs
of owls, and we estimate the actual number to be about 1465 pairs. Regeneration of
younger stands within HCAs on Federal lands should enable the spotted owl popu-
lation to increase to about 1759 pairs. These numbers are important, but only up to a
point; the amount and spacing of habitat are as critical to the viability of the subspe-
cies as the actual numbers.



Implementing the
Conservation
Strategy

Assessment of
Impacts

Under a worst-case scenario, even with this conservation strategy fully implemented,
a short-term loss of a significant portion of the existing population of northern
spotted owls is likely. We do not take this loss lightly, but we believe the subspecies
can withstand a reduction provided our strategy is followed. Even under the most
stringent scenarios of habitat protection, a similar reduction in the number of existing
pairs over time seems likely because many pairs of owls live in highly fragmented
and marginal habitats isolated from other pairs.

Implementing a comprehensive strategy for the spotted owl requires a well-coordina-
ted program of research, monitoring, and habitat management by State and Federal

agencies and private landowners. Much room for improvement exists. So far as we
can determine, for example, no plans have been made within or among agencies to
determine what changes in population size or habitat conditions would trigger a re-
view of, and possible changes in management actions needed to ensure the welfare
of the owl.

We urge that a coordinator and interagency staff (State and Federal) be assigned to

oversee the conduct of the conservation strategy. The coordinating group would have
the additional duty of recommending alterations to our conservation strategy. The
plan put together by our Committee, however, is a strategy for the entire U.S. range
of the northern spotted owl. No part of the strategy was designed to stand alone, and
proposed changes must be considered in that light.

Our assignment was to develop a scientifically credible conservation strategy for the
northern spotted owl. We recognize that the impacts of the strategy we propose will
be analyzed by others. The immediate response, we expect, will be to focus almost
solely on the short-term economic and social impacts of implementing the strategy
as it affects the availability of timber. This assessment is critically important.
Adoption of the conservation strategy, however, has significant ramifications for
other natural resources, including water quality, fisheries, soils, stream flows,
wildlife, biodiversity, and outdoor recreation. All of these aspects must be
considered when evaluating the conservation strategy. The issue is more complex
than spotted owls and timber supply—it always has been.



The Conservation Strategy

Introduction

The Committee
Charter and the Team

The Concern

An Interagency Agreement between the Bureau of Land Management (BLM), the
Fish and Wildlife Service (FWS), the Forest Service (FS), and the National Park

Service (NPS) provided the authority under which a committee of scientists (here-
after, the Committee) was establlshed to re-evaluate the current management status
of the northern spotted owl.* The charter commissioning the Committee was signed
by the four agency heads on 5 October 1989 (appendix A). This charter, recognized
in law in October 1989,2 specifically directed the Committee to develop a
scientifically credible conservation strategy for the owl in the United States. It did
not charge us with analyzing the effects of the developed strategy on timber supply,
other natural resources, or the costs and benefits to other user groups. This task falls
to others.

The team that carried out the Charter assignment consisted of a six-member Com-
mittee, three advisors from involved States (Washington, Oregon, and California),
interest-group advisors (representing the timber industry, environmental groups, and
academia), and staff and advisors from the four agencies—BLM, FS, FWS, and NPS
(see appendix U for participants and their curriculum vitae). Thirteen of the 16 team
members have extensive experience with research or management of the owl, or
both. The team, collectively, was thoroughly familiar with the geographic areas
under consideration, the owl habitat and distribution within those areas, the literature
concerning the owl, and with ongoing research. Five team members are currently
conducting research on the species.

Why all the fuss about the status and welfare of this particular bird? The numbers,
distribution, and welfare of spotted owls are widely believed to be inextricably tied
to mature and old-growth forests. Such forests have been significantly reduced since
1850 (mostly since 1950) by clearing for agriculture, urban development, natural
events such as fire and windstorms, and most significantly, by logging in recent de-
cades. Nearly all old growth has been removed on private lands. Most of the remain-
der is under the management of the BLM, FS, and NPS on Federal lands. As its
habitat has declined, the owl has virtually disappeared from some areas and its
numbers are decreasing in others.

! For convenience, “spotted owl” or “owl” means the northern
spotted owl (Strix occidentalis caurina). Full common names
are used for all other owls, including other subspecies of the
spotted owl. Scientific names of all organisms named in this
report are given in appendix v, table vi.

2 Section 318 of Public Law 101-121.



Scientific Credibility

The Human Factor

The apparent decline of the spotted owl has attracted the attention of various govern-
ing agencies. The State of Washington considers the bird “endangered.” Oregon calls
it ‘threatened.” The California Department of Fish and Game (CDFG) identifies it as
a species of special concern.” The BLM considers it a “special status species” and
provides special management. The FWS, after being successfully challenged in court
over a recent decision not to list the northern spotted owl, is again considering it for
listing as a ‘threatened species” under the Endangered Species Act of 1973. The FS,
following regulations issued pursuant to the National Forest Management Act of
1976, is responsible for maintaining viable populations of all native and desirabie
non-native, vertebrate species, well-distributed within each planning area. This
mandate includes the owl, which the FS also considers a “sensitive species” and an
“indicator species” for old-growth ecosystems.

Why all these laws and regulations? The evolution of laws dealing with the manage-
ment of Federal, State, and private forest lands in the United States reflects increas-
ing societal concern for environmental values. What seems to be emerging from this
fermenting brew of law and regulations, public interest, and scientific debate is a
growing concern with retaining and enhancing what scientists call “biodiversity.”
Clarity on the concept of biodiversity is only now emerging, but it is an evolving
idea in the science and philosophy of biology that seeks precision in, and a means for
applying, the common-sense admonition of Aldo Leopold that “...to keep every cog
and wheel is the first precaution of intelligent tinkering.”

In gathering information to accomplish our Charter assignment to develop a “scienti-
fically credible” conservation strategy for the owl, we realized that not everyone
agrees on what assures scientific credibility. With that noted, we chose a path along
which all of our steps, the processes by which we reached conclusions, and the data
on which those conclusions rested, were fully open and available to anyone who
chose to examine them. The open-door policy lasted until we began to prepare the
final report during the last month of a 6-month process. A neariy final draft was
submitted for peer review by knowledgeable scientists selected by the presidents of
five professional societies—the American Ornithologists’ Union, the Ecological
Society of America, the Society for Conservation Biology, the Society of American
Foresters, and The Wildlife Society. This report includes many modifications made
in response to the constructive comments of those reviewers.

Our conservation strategy was not, nor could it be, formulated solely from biological
data. Various Federal and State laws and regulations, land ownership patterns, past
and present land uses, landscape features, existing habitat conditions, current and
anticipated allocation of forested land to various uses, regional and national cultures,
and the reality of trade-off s in all land-use decisions also influenced our choices. To
pretend that a workable conservation strategy for the owl can be derived and insti-
tuted without considering such factors is unrealistic. We did not, however, feel
unduly constrained by these realities. Had we concluded that only total cessation of
logging in remaining suitable habitat would save the owl, we would have so
recommended. Conversely, we were equally prepared to state that the owl needed no
protection, if that were indicated.

3 Leopold, A. 1953. Round River—from the journals of Aldo
Leopold. Edited by Lurn’ B. Leopold, Oxford University Press,
N.Y., p. 147.



How the Findings Are
Presented

The Spotted Owl
and a History of
This Issue

The Northern Spotted
Oowl

Historical Perspective of
Northern Spotted
Owl Management

Conservation problems cannot be solved through biological information alone, nor
from applying “scientific truth.” Rather, solution comes from a combination of
considerations that satisfy society’s interests. A strategy that has any chance of
adoption in the short term and any chance of success in the long term must include
consideration of human needs and desires. To ignore the human condition in
conservation strategies is to fail. We have searched for a way to assure the
continuing viability of the owl that still allows continuation of some substantial
cutting of mature and old-growth forests. Evaluation of the environmental and
economic effects of the strategy we propose, however, was not within our purview.
Such evaluation will be done by others more expert in these areas than are we.

The strategy is described in some detail in this part of our report, which includes
discussion of most of the rationale behind our decisions. In addition, 22 appendices
provide what we believe to be sufficient detail for readers to track what we have
done and why. Our primary objectives were to develop a strategy to assure the via-
bility of an owl population well-distributed throughout its range in the United States
for at least 100 years, and to explain why we believe that strategy will accomplish
these goals.

The northern spotted owl is widely distributed in forested regions of western Oregon
and Washington, and in northwestern California, primarily in mature and old-growth

conifer forests. The American Ornithologists’ Union (AOU) recognizes three sub-
species—northern, California, and Mexican. The AOU, the accepted authority in
such matters, recently ruled that this classification will stand in spite of recent
genetic findings that raised some questions about validity of the three subspecies
(appendix C). The spotted owl is a medium-sized owl with dark eyes, dark brown
coloring with whitish spots on the head and neck, and white mottling on the
abdomen and breast. Mostly nocturnal, it forages in forests, consuming small
mammals such as flying squirrels, mice, and woodrats. During the day, it roosts in
trees, frequently close to the nest site.

Pairs tend to occupy the same territories year after year as long as suitable habitat is
present. One to three eggs, usually two, are laid in March or April. The female incu-
bates the eggs and broods the young, while the male provides most of the food for
the female and young. After leaving the nest in May or June, the young are fed by
both parents until August or September. By October, the young become independent
and disperse from the parental nest areas. Dispersing young become “floaters” (see
appendix 0) and do not typically acquire territories until they are 2 to 3 years of age.
Although a pair may occupy and defend a territory, they may not nest every year.

Before the early 1970s, little was known about the spotted owl in Washington,
Oregon, or California, except that it resided in a variety of forest types. Early
research in Oregon and California indicated an association with mature and old-
growth forests.

Interest in uncommon species increased as Federal legislation dealing with endan-
gered species in the late 1960s culminated in passage of the Endangered Species Act
of 1973. Interagency management efforts for spotted owls began in 1977, with the
development of management guidelines for public lands in Oregon (appendix B).
This effort expanded to Washington and California with the development of Forest
planning guidelines for spotted owls under the National Forest Management Act.



Methods

The Steps

Operating Sideboards

10

In response to public concern about habitat loss, the FWS undertook their first status
review of the species in 1982. They found that Federal listing of the species as
threatened was not warranted then. Responding to appeals challenging Forest
planning standards and guidelines, however, the FS undertook a supplemental EIS
on spotted owl management guidelines in Oregon and Washington. In California, the
FS chose to handle management decisions through their Forest Plans. The BLM, in
cooperation with the Oregon Department of Fish and Wildlife (ODFW), established
habitat areas for spotted owls at 110 sites in Oregon, pending the completion of new
District timber management plans.

Federal, State, and private industry research work expanded greatly in all three
States during the mid-1980s in an effort to clarify the relation of the owl to its
habitat. As a result of these efforts, concern for the species increased. The State
wildlife agencies listed the species in Washington as endangered and in Oregon as
threatened. The FWS was petitioned in 1987 to list the owl as threatened, but listing
was again considered unwarranted. A court appeal led to rewinding that decision and
resulted in another status review. A final decision on listing is due in June 1990.

Continuous litigation by interest groups over the logging of old growth resulted in
Section 318 in the FY90 Appropriations Act, passed in October 1989, which
provided some additional protection for old growth and existing areas now managed
for spotted owls. Our Committee was established at the same time to develop a
conservation strategy for the owl.

We established an agenda, schedule, objectives, operating procedures, and guidelines
for deliberations. We then acquired information, examined owl habitat in the

field, analyzed and synthesized data, and examined the current management situa-
tion. With that information as a foundation, we formulated a map-based conservation
strategy, suggested administrative procedures to facilitate its implementation, and
described a research and monitoring approach to evaluate the strategy and provide a
feedback system for modifying it when and if information indicates such a need.

At our initial meeting, we agreed to the following operating procedures and
sideboards:

We will strive diligently for consensus.

If consensus is impossible to achieve, a minority report will be appropriate.
[Note: Consensus was achieved, so a minority report will not be issued.)

» The criteria for a successful conservation strategy will be rooted in the philosophy
stated in the regulations pursuant to The National Forest Management Act to
maintain viable populations that are well distributed.

» All land ownerships will be considered in the conservation strategy.

» “Hands on” management of habitats and animals will be considered, such as
transplanting of owls, enrichment of gene pools, silviculture, and so on.



Sources of Information

Field Tours

Data Synthesis

» The effects of timber sale programs being carried forward under the Hatfield-
Adams Amendment will be considered in deriving the conservation strategy.

» Although the spotted owl issue is, to some degree, a surrogate for the old-growth

issue—that is, on how much old-growth shall be preserved, where, and in what
form—we will focus strictly on questions of spotted owl population viability
across its occupied range.

» The best management for the northern spotted owl obviously is to preserve all
stands of mature and old-growth timber within the range of the bird and to grow
more such stands as soon as possible. Recognizing the real-world situation, how-
ever, we will consider a less than optimal approach to spotted owl habitat man-
agement that will, to the extent possible, simultaneously provide a high
probability of population viability for the northern spotted owl, well-distributed
within its range, and still allow the cutting of old-growth and mature timber. The
Committee, however, considers as its primary mission (from the Charter) the

mandate to “develop a scientifically credible conservation strategy for the
northern spotted owl.”

We arranged expert presentations covering topics pertaining to conservation of the
owl, (appendix E), and acquired and reviewed the relevant literature. We used
information from all sources we considered appropriate, including refereed literature;
reports from agencies, organizations, legal firms, and corporations; theses;
unpublished data; draft manuscripts; and other sources. Data from this array of
sources were extracted, tabulated, and summarized by topic. Most persons who are
currently doing research and monitoring on owls presented their information to us.
All information collected will be archived at FS Region 6, Portland, Oregon.

We agreed that all members of the team must have first-hand knowledge of owl
habitat, management opportunities, and constraints in all portions of the subspecies’
range. Accordingly, we spent 11 days touring and hiking through spotted owl habitat,
visiting nest and roost sites, and discussing local situations with field biologists at
each site visited in the various physiographic provinces in Washington, Oregon, and
California (appendix E). This travel included visits to owl sites in a variety of forest
age-classes ranging from young to old growth.

The Committee and staff summarized and synthesized data and other information
derived from the sources noted above. These analyses, presented in appendices to
this report, were the basis for developing and testing alternative, map-based conser-
vation strategies, and ultimately selecting the strategy proposed here. Full under-
standing of how we reached key decisions cannot be attained without careful,
detailed study of certain key appendices (especially C, F, I, and K through T).
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We sponsored three workshops to acquire insights and advice from experts (appen-
dix E). Twenty-six wildlife biologists experienced in owl management from the
BLM, FS, and FWS met with us for 3 days. These biologists appraised
geographically specific constraints and opportunities, reviewed several proposed
alternatives for a strategy, and provided us with insights and judgments based on
their collective knowledge and experience. We held two additional 3-day working
sessions with many of these same biologists, during which they reviewed maps
displaying layouts of blocks of habitat for the owl. They suggested some adjustments
based on their intimate knowledge of the areas and owl distributions. Most of these
biologists continued to provide consultation as our effort proceeded.

A 2-day workshop explored possible silvicultural alternatives to enhance owl
habitat, and examined the potential of those alternatives for owl management.
Participants included widely recognized silviculturists, landscape ecologists, forest
ecologists, and foresters. A group of five silviculturists also was convened to assist
us in preparing a report outlining potential silvicultural options (appendix S).

Our final workshop assembled experts in conservation biology and landscape
ecology who, for 2 days, critiqued the evolving conservation strategy for spotted
owls in light of their experience with other species and their knowledge of applicable
theory (appendix E).

Consistent, high-quality management for spotted owls is critical to the successful
implementation of any conservation strategy. We evaluated the quality and consist-
ency of current management by interviewing FS and BLM managers and technical
specialists in timber management and wildlife biology (appendix D).

We then considered whether available information sufficiently warrants instituting a
conservation strategy, given its obvious economic and social impacts. Variability ex-
ists in all biological data, and answers to some important questions will probably
always be uncertain, but the knowledge about spotted owls is extensive and
impressive. We believe the basic message emerging from the sum of that knowledge,
particularly about trends in the amount of suitable habitat and the numbers of owls,
Justifies a conservation strategy. In some areas of the owl’s range, few habitat
options remain and those are disappearing rapidly. If our true objective is to assure a
viable population of spotted owls, widely distributed throughout their current range,
then delay in instituting an adequate conservation strategy for the owl cannot be
justified because of inadequate knowledge or understanding.

The process of formulating a strategy next turned to maps. Maps provided us with
visual information about the geographic distribution of the owl and suitable owl
habitat, current locations of owls, and areas reserved from timber harvest—
Wilderness Areas, National Parks, currently designated owl-management areas,
Research Natural Areas, riparian and visual corridors, and so on.

Because the owl’s range is so extensive, we subdivided it into smaller areas for
practical and analytical purposes. Demographic studies of owls have revealed varia-
tions in numbers, distribution, and habitat-use patterns by forest zones (for example,
western hemlock versus mixed-conifer). “Physiographic provinces” provide a recog-
nized set of landscapes by which we have subdivided the range (fig. C2, appendix
C).



Developing Standards
and Guidelines

Mapping the Strategy

The Current Situation

Distribution

From literature reviews and consultation with specialists in ecology and conservation
biology, we reached a general agreement on basic concepts that should guide
conservation planning for numerous species, including the spotted owl. Based on
these concepts, we then developed standards and guidelines (appendix O) for
generating a map-based strategy. Working in teams for each geographic province or
State, the Committee and agency biologists delineated proposed habitat blocks on
acetate map overlays. Decisions on the number, size, shape, and location of the
blocks were based on the current and potential distribution of suitable owl habitat,
the current distribution and densities of owls, existing land ownerships, owl home-
range and habitat use, owl dispersal capabilities, current and potential “bottleneck”
areas that might isolate subpopulations of owls, and general ecological principles of
conservation biology.

A map was created to represent a unique “solution” with a specific distribution of
habitat blocks of various sizes. This map was then evaluated, to the extent possible,
by applying both personal judgment (using site-specific knowledge) and quantitative
evaluation of specific components of the standards and guidelines (see appendix O).
Any conclusions drawn from these tests that failed to confirm specific properties of
the map (for example, the size or location of management areas) were used to redraw
and refine the map. The new map was then similarly tested until a solution was
reached that met all criteria specified in the standards and guidelines. We drafted and
tested maps for at least 10 iterations using this method. Each iteration was drafted,
tested, and adjusted until all map properties were confirmed or explained and the
process was considered final.

Descriptions of the management situation in each geographic province occupied by
the owl supplemented the map (appendices C and O). These descriptions focused on
problems and opportunities unique to owls in each area, based on current and antici-
pated future availability of suitable habitat, considering land ownership, site
characteristics, distribution of owls, and management options. The values and
rationale used to establish the size of each block were habitat descriptions
(appendices F, G, and H), home-range sizes and characteristics (appendix 1), and
population persistence related to population size (appendices M and O). Spacing
between blocks and the nature of the “connecting” habitat needed to facilitate
dispersal of birds from one block to another, were established as described in
appendix P.

The present range of the spotted owl includes most of its historic range (fig. C1,
appendix C), encompassing an area from southwestern British Columbia, southward
through the Coast and Cascade Ranges (both west and east sides) of Washington and
Oregon, and into southwestern Oregon and northwestern California, north of San
Francisco. Although the owl still occupies much of its historic range, its distribution
within that range has decreased. For example, spotted owls probably once resided in
forested areas of the Puget Trough in Washington and adjacent to the Willamette
Valley in Oregon, but those areas have largely been harvested or converted to
agricultural and urban uses. Similar but less complete habitat changes appear to have
negatively affected owl distribution and abundance in southwestern Washington and
northwestern Oregon, where pervasive timber harvest and wildfires have eliminated
most older forests.
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Lands throughout the owl’s range differ in quantity and quality of forested habitat.
Ownership patterns result in an array of land treatments with various effects on owl
habitat. Wildfires, windstorms, and volcanic eruptions have played a major role in
shaping conditions in owl habitats today. We identified “areas of special concern” in
physiographic provinces where past fires, windstorms, timber cutting, and
conversion of forest land to other uses have had greater impacts on owl habitat than
elsewhere. Special management for owls is required in these more impacted areas.

FS lands—About 74% of the 7.1 million acres of owl habitat estimated to exist in
1989 occurred within 17 National Forests that are managed for multiple uses. Forest
Service managers must assure the continued existence of spotted owls, well-
distributed throughout their range, while at the same time meeting other resource
requirements, including timber sale targets. Logging is currently the main cause of
decline in suitable habitat for the owl. Harvest rates on National Forests indicate that
logging will proceed at the rate of about 71,000 acres of suitable owl habitat per
year, if present trends continue. If the FS preferred-alternative plans for Forests with
spotted owls are implemented, the acreages of suitable habitat harvested per year
will decline by 25 to 30%, even without adoption of our proposed conservation
strategy.

The Endangered Species Act of 1973 was probably the catalyst that triggered FS
interest in the welfare of the northern spotted owl. That interest intensified with
selection of the owl as an “indicator species” for dwindling old-growth ecosystems.
As a result, the FS implemented a plan to provide a network of habitat areas to be
managed for spotted owls.

Each habitat area established under the FS plan was designed to support one to three
pairs of owls through time and intended to assure continued existence of the bird
over the long term. To date, 654 of these management areas have been delineated.
Standards and guidelines, used to establish the management areas, prescribed
significantly less suitable habitat than both the mean and median amount found to
occur in home ranges of owl pairs (appendix 1), and 161 (25%) of the management
areas contain less than the amount of habitat prescribed in the guidelines.

BLM lands—The BLM controls about 12% of the remaining habitat suitable for
northern spotted owls. Most of these lands are in Oregon. The current policy for
managing these lands, most of which occur in a “checkerboard” pattern of
alternating sections (1 square mile, or 640 acres) of private and public ownership,
specifies that timberlands shall be managed under sustained-yield principles to
provide a permanent source of timber supply, watershed protection, streamflow
regulation, and recreational opportunities.



A policy statement of 16 March 1983, from the Director of the BLM, interpreted the
Oregon and California Railroad Grant Lands Act of 1937 as allowing consideration
of Oregon’s goals and objectives for State-listed “threatened or endangered” species.
The policy specified that timber harvest could be restricted through land-use plan-
ning to achieve habitat objectives for such species. In response, the BLM provided
some habitat through land-use plans and also established 110 interim management
areas in agreement with the ODFW, until land-use plans are completed in 1992. In
California, BLM lands are managed under the Federal Land Policy and Management
Act of 1976, which calls for multiple use, including consideration for wildlife.

NPS lands-About 8% of existing suitable owl habitat is found within eight National
Park areas in Washington, Oregon, and California. These parks have not been
thoroughly or systematically surveyed. About 110 owl pairs are anticipated, based
on the total amount of suitable habitat in these areas. Olympic National Park
probably contains habitat for 60 to 80 pairs. Populations in other NPS areas range
from 1 to 20 pairs. Management objectives for National Parks are generally
considered to be compatible with providing habitat for spotted owls.

Indian lands—Tribal lands of the Quinault, Makah, Yakima, Confederated Warm
Springs, Confederated Grande Ronde, Siletz, Hoopa, and Round Valley Indian
Nations contain significant acreages of forest, most managed for timber production,
with most already logged. The amounts of suitable owl habitat are not known
precisely and inventories for owls have not been done on most tribal lands. Some
Indian Nations presently have some lands reserved from timber harvest; these lands
may contain several pairs of owls. The long-term occupancy of those sites probably
depends on their proximity to FS and BLM lands with suitable owl habitat.

FWS lands—The FWS administers several National Wildlife Refuges within the
range of the owl. Two refuges in Oregon and two in Washington contain small
parcels of suitable owl habitat.

State lands-A small percentage of the existing suitable habitat occurs on lands owned
by the States, although extensive forested areas exist that could, in time, produce
suitable owl habitat. These lands are administered by several agencies within State
governments and can be grouped into three categories—parks, forests, and wildlife
lands.

State parks with owls range from a few hundred to about 50,000 acres. Because
parcel size tends to be small, owl occupancy is strongly influenced by the condition
of surrounding forested lands. Management objectives are generally compatible with
maintaining owl habitat. No timber harvest is scheduled, but salvage operations
often remove trees that have blown down or are a hazard to recreationists.
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Areas of forested lands administered by State wildlife agencies are extremely
limited. The Washington Department of Wildlife (WDW) has three areas of 25,000
to 50,000 acres that do not now contain suitable owl habitat. Forests on those lands
could develop into suitable habitat, however, and WDW policy calls for more than
50% of the landbase in these areas to be managed to attain old-growth
characteristics. The ODFW has two parcels primarily covered with younger forests.
Owl occurrence is unknown on those areas, but surveys are planned for summer
1990. Eel Lake, a small parcel, has a timber-management plan for logging 80% of
the area over 30 years. No logging is planned on the other parcel until a forest-
management plan is completed in 1990.

State forests are managed primarily for timber production. The States own extensive
forests, but because of past logging and fires, only small amounts of older stands
now remain. Rotation schedules currently average 70 to 80 years. Whether suitable
owl habitat will develop in the latter part of such rotations depends on site productiv-
ity, climate, residual older trees, and dead woody material on the ground. Plans dic-
tate cutting most of the remaining older stands of forest during the next 10 to 30
years, although some areas have been reserved from timber cutting, generally in
scattered parcels or corridors.

Forest Policy Acts of each State differ in requirements for streamside corridors or
other areas reserved from timber harvest that might provide habitat for owls. The
Washington Department of Natural Resources (WDNR) has deferred harvest until
the year 2005 on a 15,000-acre block of older forest near the Olympic National Park
and the Olympic National Forest. The California Department of Forestry (CDF)
currently has no owl-management plan but is leading an effort to prepare one for the
State that will address conservation of owl habitat on private and State lands. One
State Forest (Jackson) has significant potential to contribute to the welfare of spotted
owls in California, but changes in present practices would be required.

Forest management operations on State and private lands in Oregon are governed by
rules promulgated under the Oregon Forest Practices Act. The Act, amended in
1987, requires the Board of Forestry to adopt rules protecting State-listed wildlife
species and nesting sites of “sensitive” bird species. Interim rules require a written
plan to be approved by the State Forester when any forest operation will occur
within 300 feet of the nesting or roosting site of a species listed as either sensitive,
threatened, or endangered. Until final rules are adopted in 1991, protection is
handled case by case.

Private lands-The two major categories of private land include “timber industry”
lands (usually large companies), and lands owned by individuals. Most timber
industry lands are intensively managed to produce wood. In northwestern California
in 1989, owls were reported from 282 sites (99 pairs were verified) on private lands.
Because most private lands in California will undergo timber harvest at
economically opportune times, the quantity and distribution of owl habitat there will
vary. The specifics of such variation, including possible effects on owls, are
unknown.



The Current Management
Strategy for Spotted Owls

Amounts of suitable habitat and numbers of owls on timber-industry lands in Oregon
and Washington are largely unknown. Most forests are managed on rotation ages of
70 years or less, with some on 40-year rotations. Clearcutting is the primary silvicul-
tural prescription for harvest and regeneration. Fewer than 30 occurrences of owls
have been documented on private lands in these two States. Additional surveys are
needed on private lands in these areas to determine whether owls are as uncommon
there as current data indicate.

In summary, the large number of State and Federal agencies and entities managing
lands with owl habitat, and their varied land-use objectives, produce circumstances
not conducive to a comprehensive, biologically based, consistent management
strategy. Even between subunits of the same agency, regulations and management
directives are often applied differently.

Current management of FS lands in Washington, Oregon, and California and of
BLM lands in Oregon includes establishing a network of spotted owl habitat areas
that are reserved from logging and are intended to provide enough suitable owl
habitat to support one to three pairs of owls. These areas are called SOHAs by the
FS and BLM-ODFW Agreement Areas by the BLM; hereafter, we refer to them all
as SOHAs.

A circle approximating the annual home range of a pair of spotted owls was used to
bound areas within which SOHAs on FS lands were delineated. These circles ranged
from 1.5 to 2.1 miles in radius, and amounts of prescribed suitable habitat ranged
from 1000 to 3000 acres, depending on physiographic province. These value ranges
were based on observed differences in home-range sizes and amounts of suitable
habitat used by radio-marked birds in different physiographic provinces. Acreages of
suitable habitat are prescribed well below the mean and median amounts used by
radio-marked spotted owls (see appendix I). In some areas, SOHAs are clumped into
groups of three. Distances between edges of such clumps or clusters can be up to 14
miles. A maximum spacing up to 7 miles, edge-to-edge, is prescribed between
single-pair SOHAs.

The actual SOHASs consist of a set of forest stands, within the circle and identified as
suitable owl habitat areas and are reserved from logging. The original circle within
which these stands were identified is not, itself, the SOHA boundary. Because of
past logging and fire history, SOHA habitat is seldom contiguous. The SOHAs,
therefore, are most often irregular in shape, with younger patches of unsuitable
habitat interspersed among the stands of suitable habitat comprising the SOHA. The
result is fragmentation of suitable owl habitat at the landscape scale (the SOHA
network) and at the SOHA scale.

Forest fragmentation appears to have a deleterious effect on the quality of owl habi-
tat, but full understanding is lacking (appendices N and O). The creation of abrupt
edges by clearcutting makes the remaining stands more vulnerable to blowing down
in windstorms. Fragmentation continues to get worse because forest stands within
the circle, but not designated as part of the SOHA, are subject to logging. Whatever
suitable owl habitat exists between reserved stands that comprise the SOHA will
likely be logged, further fragmenting the SOHA from within.
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Methods used to delineate SOHAs differ between FS Region 6 (Washington and
Oregon) and Region 5 (California). The SOHAs were not allowed to overlap in
Oregon or Washington, but a 25% overlap between SOHAs was allowed in
California. No “reserve” habitat to replace stands in SOHAs lost to natural distur-
bance was provided in Oregon or Washington, but some younger stands were so
identified in California.

The BLM SOHA goal was to reserve at least 2200 acres of conifer forest >80 years
old within 3 miles of owl activity centers. Because suitable owl habitat is usually
found in mature and old growth, stands between 80 and 100 years old are better
regarded as marginal habitat. No restrictions on logging apply to private lands that
occur within SOHAs designated by BLM, and nearly all private lands in this area of
checkerboard ownership have already been logged, usually by clearcutting. Some are
being logged for a second time. Thus, on a landscape scale, forest conditions
described as suitable habitat for spotted owls are already severely fragmented into
older and much younger forests. As a result of the checkerboard ownership and the
fact that timber on private lands is managed almost exclusively for economic rea-
sons, little or no opportunity presently exists to change the fragmentation that results.
The BLM considers their SOHAS to be “interim” until their next generation of Re-
source Management Plans are completed in 1992. With minor exceptions, logging
within these areas on BLM lands has been deferred until then.

Team members interviewed line officers, timber staff, and wildlife biologists from
National Forests and BLM Districts and from FS Districts and BLM Resource Man-
agement Areas on nine randomly selected Forests in Oregon, Washington, and
California, and from three BLM Districts in Oregon. Our objective was to evaluate
the implementation of current management guidelines and policies for spotted owls.

Major findings from this effort revealed several problems (see appendix D).
Respondents recognized a significant and perhaps irreconcilable conflict between
providing required amounts of habitat for spotted owls, and meeting current and
anticipated amounts of timber harvest. Several line officers in both the FS and BLM
perceive increasing the time and money spent on spotted owl management as
usurping resources needed for other programs, especially those aimed at other
species of wildlife. Habitat throughout the range of the spotted owl is managed by
many agencies and land owners with differing land-use objectives.

The BLM and FS have implemented management plans requiring delineation of
SOHA s to be protected for owls, but little consistency exists between agencies.
Differences exist even between administrative units of the same agency (see
appendix D). The result has been a lack of consistent, comprehensive management
planning based on the biological requirements of spotted owls. Inventory efforts
differ widely in intensity and technique. Data from inventories between agencies are
sometimes not compatible. Consequently, much confusion exists and opportunities
that would increase biological understanding of spotted owls have been lost.
Credibility of the agencies has also suffered.

We believe that the current situation—that is, the lack of a well-coordinated,
biologically based management plan applied consistently throughout the range of the
spotted owl—is unacceptable and has contributed to a high risk that spotted owls
will be extirpated from significant portions of their range.



Habitat in Young Forests

We summarized studies about owl habitat (appendix F), and the relative abundance
of owls in relation to stand age (appendix G) and to the proportion of the general
landscape in suitable habitat (appendix H). Appendix F provides details on the
structural attributes of stands judged to be suitable or superior habitat for spotted
owls. We stress here that less emphasis should be placed on the ages of forests in
determining their suitability as owl habitat; instead, emphasis should be on
vegetational and structural attributes that comprise good owl habitat. For our
evaluation of habitat suitability, we examined the types of forest that were
consistently selected for foraging and roosting by radio-marked owls. We consider
these stands to be suitable to superior habitat (appendix F).

Most studies of habitat use (appendix F) indicate that superior habitats for owls in
Washington, Oregon, and northwestern California have moderate to high canopy
closure (60 to 80%); a multilayered, multispecies canopy dominated by large (>30
inches in d.b.h.) overstory trees; a high incidence of large trees with various
deformities (for example, large cavities, broken tops, dwarfmistletoe infections, and
other indications of decadence); numerous large snags (standing dead trees); large
accumulations of fallen trees and other woody debris on the ground (appendix F); and
considerable open space through which owls can fly within and beneath the canopy.

The attributes of superior owl habitat, found most commonly in old-growth forests
or mixed stands of old-growth and mature trees, usually do not become prominent
until stands are 150 to 200 years old. Such features are sometimes found in younger
forests, and especially in those that include significant remnants of earlier stands that
were influenced by fire, windstorms, inefficient logging, or high-grading (removing
the most valuable trees and leaving the remainder uncut). We have seen sites
throughout the owl’s range where these events resulted in old-growth inclusions in
relatively young forests (60+ years) that now support breeding owls. But, with few
exceptions, the nest and major roost sites are found where elements of the earlier,
older stands remain.

An interesting exception to the usual time needed for a forest to develop from bare
ground into suitable owl habitat occurs in the coastal redwood forests of
northwestern California, where owls occur in relatively high numbers in stands 50 to
80 years old. This exception is likely attributable to a unique set of conditions: a
rapidly growing tree species (redwood) with stump-sprouting capability; early
intrusion of other conifers and several hardwoods into the understory; relatively high
rainfall; a long growing season; and an abundance of dusky-footed woodrats and
brush rabbits as prey (appendices F, G, and J). Under these conditions, structural
attributes needed to support occurrence and breeding of owls apparently develop at
an accelerated rate, with suitable conditions for owls occurring in 40 to 60 years on
some sites and superior conditions in 80 to 100 years. Because these unique
conditions occur only in about 7% of the owl’s range, we strongly caution against
assuming that they will occur elsewhere. Additional studies are needed for a better
assessment.
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Habitat for the owl has been declining since the mid-i 800s, when European settlers
arrived, although the extent of suitable owl habitat before the 1800s is difficult to
quantify. Estimates of 17.5 million acres in 1800 and about 7.1 million acres
remaining today indicate a reduction of about 60% (appendix C). This figure may,
however, underestimate the full extent of the decline, based on recent inventory data
collected by environmental groups. Most of this reduction occurred in the last 50
years. The exact degree of reduction would be interesting to know but not very
useful. Undoubtedly, a significant reduction has occurred in owl habitat, and that
reduction continues at a rangewide rate of 1 to 2% per year (appendix C).

Piecemeal inventory and monitoring of owls has occurred throughout the range since
the early 1970s. Not until the mid-1980s, however, have these efforts been extensive
enough to begin providing reasonably good information about the distribution and
abundance of owls throughout their range. These results indicate about 2000 pairs
located during the last 5 years, representing some unknown fraction of the true num-
ber of pairs. Because a census of the total population is not available, we have no
statistically reliable population estimate. Recent claims of actual counts of some
6000 birds in 1989 are not out of line with other information from monitoring and
inventory efforts.

Population densities of owls are lowest in the northern portion of the species’ range,
with fewer than 20 pairs known from recent, extensive surveys in British Columbia.
The extent of the historic range in British Columbia leads us to believe that original
populations were likely many times greater than the current population. Most of
British Columbia within the owl’s historic range has been logged, and, as a result,
little mature and old-growth forest remains.

A small, demographically isolated population of about 100 to 150 pairs (only 88
pairs are actually known at this time) of owls is located on the Olympic Peninsula, in
and around Olympic National Park. Fewer than 40 individual owls have been located
in recent surveys in the Coast Ranges of southwestern Washington and northwestern
Oregon, north of Corvallis. The population also decreases from the Mendocino
National Forest south to Point Reyes, California, and from the Klamath Province
east to the contact zone with the California subspecies in the Sierra Nevada.

Results from two study areas where owl demographics were examined—the
Klamath Province in California and Roseburg BLM lands in Oregon—suggested
that owl populations in both areas were declining during the study period (see
appendix U). The most ready explanation for this decline is the loss of suitable
habitat. Loss of habitat area, however, only partially accounts for the magnitude of
the decline. The spatial arrangement of the remaining habitat must also be
considered. Widely dispersed habitat blocks may be unoccupied because of the low
probability of successful dispersal to such patches. We caution that the results of
these studies cannot be safely extrapolated into future population changes or to the
population of spotted owls as a whole.



Conclusions From
Modeling

In both areas, the population growth rate was most sensitive to changes in the adult
survival rate, distantly followed by the survival rate of 1st-year birds and fecundity.
Two sources of information are relevant to the rate of change of a population. The
first is the mathematical sensitivity of the rate of change in a population from one
year to the next resulting from variation in the birth and death (vital) rates. The other
concerns vital rates that are naturally the most variable (such as 1st-year survival). A
population’s growth rate may be more affected by a vital rate that changes drama-
tically from year to year than by one to which it is more sensitive in a mathematical
sense. Preliminary estimates of the magnitude of natural variation of vital rates from
the Klamath Province of California show little variation in adult survival, but
substantial annual variation in the survival of Ist-year birds.

Results of these analyses give us reason to argue strongly that estimates of popula-
tion parameters (for example, birth and death rates, population turnover) should be
used to infer the rate and direction of population change, instead of the counts of
individuals and pairs now being used from the FS monitoring program. For example,
a long-lived species experiencing a rapid decline in habitat may exhibit increased
density from packing (crowding) into remaining habitat by individuals displaced
from elsewhere. The disquieting aspect of this phenomenon is the fact that
population densities in a given study area may be increasing at a time when the
population is not reproducing at a rate sufficient to maintain itself (see appendices U,
N, and O). This phenomenon tends to render useless any measures of density as
indicators of the general “health” of a population.

Displaced birds may remain nonterritorial and nonbreeding after packing into
remaining suitable habitat (that is, they join the floater population-see appendix O),
and they may also lower the breeding success and survival rates of territorial birds.
These effects result because excess birds, even nonbreeders, may reduce prey
availability for territorial birds. A similar effect is believed to have a significant
negative impact on survival rates of subadult birds, which are less experienced than
adults and tend to be lower in social status. Consequently, any increased competition
for prey should have a greater impact on these inexperienced birds.

We drew inferences from two simulation models with different structure. The first
was developed to crudely approximate the current management design—SOHAs for
one to three pairs of owls, dispersed across the landscape with distances between
them of 6 to 12 miles. In this model, we varied several parameters, including the
distance between SOHAs, dispersal capabilities of adult and young owls, percentage
of the landscape that was suitable owl habitat, and different rates of habitat loss from
logging. Our purpose was to explore general system properties in an attempt to
identify aspects of the owl’s life history and behavior that most influence its long-
term population dynamics.
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In a second model that considered only females, we allowed territories occupied by
females (assuming that they were members of pairs) to be adjacent to each other in
clusters of 5 to 25 pairs. The primary goal of this effort was to investigate the advan-
tages of relatively large clusters of territories compared to the single- and small-
cluster pattern of the current SOHA network. In this model, we assumed that
successful dispersal within the natal cluster was more likely than dispersal between
clusters. It also seems a logical assumption that the general forest landscape is less
hospitable for dispersing birds than the comparatively unfragmented landscape
where habitat is aggregated into blocks large enough to support multiple pairs.

We believe that three major conclusions can be drawn from these modeling efforts.
First, two rather sharp thresholds exist, either of which can lead to the ultimate
extinction of the population. One results from the loss of habitat. As habitat is
reduced to small, isolated patches, a dispersing bird’s ability to find a suitable
territory becomes increasingly difficult and, finally, impossible. The other threshold
results from total numbers dropping so low that the probability of finding a mate
drops below that required to maintain a stable population. Both results indicate that a
species can be severely habitat-limited, even in the presence of suitable but
unoccupied habitat.

Second, modeling a dynamically changing system critically affects the analysis and
results. The packing of owls into remaining suitable habitat, as a consequence of
habitat loss, is likely to produce higher than normal occupancy rates in the short
term, and much higher rates than expected under long-term equilibrium conditions.
As a result, we recommend care when drawing inferences about long-term abun-
dance from measures of short-term occupancy.

Third, our cluster-model suggests that providing for clusters of pair territories
increases the likelihood of owl persistence, primarily by enhancing the successful
dispersal of juvenile birds and allowing for rapid replacement of territorial birds that
die. Stable population numbers and high rates of territorial occupancy, however,
were not observed until clusters contained at least 15 to 20 adjacent territories.

Most timber harvest in western Washington, western Oregon, and northwestern
California is in patch clearcuts of about 40 acres. This harvest pattern results in both
habitat loss and fragmentation. How much of the decline in habitat suitability for
owls results from direct loss of habitat and how much, if any, from fragmentation is
difficult to discern. Nevertheless, habitat fragmentation may present additional risks
for owls, including hypothesized deleterious effects of increased edge between
clearcut areas and remaining habitat, and increased risk of predation on adults and
young. Fragmentation may also increase the potential for spotted owl displacement
by barred owls and great horned owls, the potential loss of microhabitats that lessen
effects of weather and provide habitat for prey species, and the potential loss of
habitat providing refugia during catastrophic events.



The Conservation
Strategy for the
Northern Spotted
Oowl

Basic Concepts

Habitat Conservation
Areas

These hypothesized effects of habitat fragmentation on the persistence of the owl
may be partially lessened by conservation planning. A strategy that attempts to
provide the owl with habitat distributed across the landscape, in a fashion most simi-
lar to the historical configuration in which the owl evolved, should provide the best
hedge against future extinction. Although that historical configuration cannot be pre-
cisely described, it can be surmised with some confidence. An examination of
remaining pristine tracts of forest and of aerial photographs taken in the 1950s and
1960s before extensive logging took place, reveals that forests of the past were much
more extensive and contiguous than the managed forests of today.

We conclude that the persistence of the owl is imperiled in significant portions of its
range by continued loss and concomitant fragmentation of its habitat. This loss has
included much habitat that was likely to have been superior for the owl, especially at
lower elevations. Loss of superior habitat has led to the fractioning of a formerly
more continuous population into smaller, more isolated demographic units. Many of
these units are at risk of local extinction because of demographic factors and
environmental phenomena.

The conservation strategy described here was built on a foundation of five concepts
of reserve design that are widely accepted among specialists in the fields of ecology
and conservation biology (see appendices N, O, and P):

* Species that are well distributed across their range are less prone to extinction than
species confined to small portions of their range.

 Large blocks of habitat, containing multiple pairs of the species in question, are
superior to small blocks of habitat with only one to a few pairs.

* Blocks of habitat that are close together are better than blocks far apart.

* Habitat that occurs in less fragmented (that is, contiguous) blocks is better than
habitat that is more fragmented.

 Habitats between blocks function better to allow owls to move (disperse) through
them the more nearly they resemble suitable habitat for the species in question
(that is, blocks that are well connected in terms of habitat are better than blocks
that are not).

Our acceptance of these concepts as the foundation for the conservation strategy led
us to propose the establishment of an array of habitat blocks containing multiple
pairs of owls. These blocks should be well distributed throughout the range of the
owl and spaced closely enough to facilitate dispersal of owls among them. In our
conservation strategy, we refer to all blocks of habitat designated for owl
conservation as Habitat Conservation Areas (HCAs). These areas can vary from
being large enough to contain only one pair when better alternatives do not exist
(appendix Q) to a size that now contains, or will become capable of containing, over
50 pairs. In fact, some HCAs in our proposed strategy are not known to contain owls
now. Some are small blocks of habitat in strategic locations that could become core
areas for pairs if the surrounding habitat in the forest matrix is managed
appropriately. Targets for HCA sizes and spacing between them are described
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below. The conservation strategy is depicted on enclosed maps and spelled out in
detail in the standards and guidelines (appendix Q). Although we briefly indicate
certain features of the strategy here, they are necessarily abbreviated. All questions
concerning implementation of the strategy should rely solely on appendix Q.

Inferences from the literature—Empirical data guided us to an HCA size large
enough to support some multiple number of owl pairs, but not to a certain “best”
number. Existing quantitative studies concern species other than the spotted owl, and
most only approximate the geographic and landscape situations we face in designing
a strategy. Studies that bear on this question, however, suggest that an HCA with

- 15 to 20 pairs has a moderate to high likelihood of persistence for at least 50 years

and a moderate likelihood of persistence for 100 years, even with relatively little or
no movement of individuals between HCAs (appendix O). For example, the Channel
Islands of California are 32 to 157 miles from the mainland. Extinction rates of bird
populations there suggest that initial populations of about 20 pairs have about an
85% chance of persisting for about 100 years. “Rescue effects” by immigrants mak-
ing the trek over water from the mainland, however, must be relatively small in the
Channel Islands example. On the other hand, examples from some British Islands
that are considerably closer to the mainland indicate considerably higher persistence
likelihoods for populations of 15 to 20 pairs (appendix O). We believe this difference
is because the rescue effects of mainland immigrants entering the Island populations
occur rather frequently across the moderate water gaps separating the British islands
from the mainland. The dynamics of dispersal by spotted owls in forested landscapes
more closely approximate the British Island situation.

Inferences from modeling—Attributes of clusters of territories, in terms of expected
persistence with various numbers of owl pairs, were examined through modeling
(appendix M). Similar to other such efforts, our results suggest that clusters of pairs
(as compared to single pairs) will increase the likelihood of owl persistence,
primarily by facilitating dispersal of juveniles. Estimating a critical cluster size is
most difficult. With the structure of our model, clusters equal to or greater than 15
pairs appeared stable if all sites were initially suitable, and if intervening habitat
allowed at least moderate dispersal between clusters (see appendix P). Under more
realistic conditions in which HCAs would not initially be a continuous habitat,
stability seemed to require at least 20-pair clusters and low to moderate connectivity
between HCAs. Individual owls that are members of a large-cluster population are
less susceptible to the vicissitudes of between-cluster dispersal and the character of
the intervening landscape (appendix M).

Number of pairs—Because empirical and modeling results both suggest that clusters
of 15 to 20 pairs should be stable over the long term, even given low to moderate
rates of dispersal among them by juvenile owls, and because many of the HCAs
delineated do not contain homogeneous, unfragmented owl habitat, we concluded
that HCAs should, wherever possible, contain or have the potential to contain 20 or
more pairs of owls.



Setting the Distance
Between HCAs

We believe that the system of HCAs suggested provides a very low probability that
any given HCA with 15 or more pairs will lose all of its owls at the same time, espe-
cially in a network that includes many such habitat blocks separated by distances and
habitat connectivity consistent with known owl dispersal capacity (appendix P).
Indeed, such an arrangement of HCAs probably functions more like a single, inter-
acting population than as a set of isolated subpopulations. On the other hand, even
relatively large HCAs for owls have uncertain fates if they are currently well below
their anticipated carrying capacity. Areas with HCAs in this condition, as in portions
of the Coast Range in Oregon, will need to be closely monitored while owl habitat
there recovers.

Models of population dynamics of long-lived vertebrates are difficult to validate.
Perhaps the best confirmation of inferences from our model is that they are generally
supported by results from empirical studies (appendix O). The output and inferences
drawn from a model are always a reflection of the model’s structure; our models are
not exceptions. Clearly the patterns observed in simulations reflect the model’s
structure and the assumptions made about owl behavior. For example, our model and
its results are the consequence of assumptions made about the dispersal behavior of
juvenile owls within and between clusters. Unfortunately, little is known of owl
dispersal behavior and movement patterns through heterogeneous landscapes (but
see appendix P).

The theory that increasing HCA size will have a positive effect (with size defined by
the potential number of owl territories within) is strongly supported by both
empirical and theoretical studies. Populations quickly escape from the dangers of
demographic stochasticity (random fluctuations in birth and death rates) with even
slight increases in population size. Populations also gain security from
environmental uncertainty with increasing numbers, but at a much slower rate than
from demographic effects. Therefore, this result from modeling was not surprising.
Of interest, however, was that marginal gains in mean occupancy with incremental
increases in HCA size were not constant. Rather large gains occurred in moving
from HCAs of 5 to HCAs of 10 territories; smaller gains were made in moving from
10 to 20 territories per HCA (appendix M). Models that considered the probability of
occupancy of all territories within an HCA, as influenced by the size of the HCA and
the amount of suitable habitat within it, yielded additional insights. The smaller the
HCA and the less the amount of suitable habitat, the lower the percentage of the
territories that are likely to be occupied at any one time. Therefore, the number of
pairs of owls actually present at any point in the future will likely be less than the
potential, as judged from the total number of suitable territories in the HCAs. These
models provided information that was used to adjust the number of owl pairs that
could be expected from all the HCAs in the network (see appendix Q, table Q3).

Dispersal in animals is the relatively permanent movement of individuals from one
location to another. Usually dispersal is the movement of juveniles from their natal
area to a site where they eventually breed. When large blocks of suitable habitat
exist, the rate of successful dispersal from one block to another declines with
increasing distance between them.
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Based on available data from 56 juvenile northern spotted owls equipped with radio
transmitters, we set the maximum distance between HCAs with at least 20 territory
sites (at their nearest points of separation) at 12 miles (appendix P). This distance is
within the known dispersal distance of about 66% of the owls studied (because we
know of no objective criteria for setting such a distance, this decision was based on
Delphi approach; see appendix P for discussion of the rationale). Owls that tend to
disperse shorter distances will have opportunities to find vacancies in the breeding
population within their natal HCA. Where existing conditions precluded delineation
of HCAs large enough to contain at least 20 pairs, now or in the future, we opted for
a shorter maximum distance between areas. This distance is 7 miles, which is less
than the median dispersal distance estimated from 20 color-banded juveniles and
within the dispersal range of more than 75% of all radio-marked juveniles studied
(appendix P). Our intent was to increase the likelihood of successful dispersal from
one HCA to another as compensation for the increased vulnerability of these smaller
HCA:s.

“Connectivity” is a measure of the extent to which intervening habitat truly connects
blocks of suitable habitat to allow individuals, usually juveniles, of the species in
question to disperse between them. Provision of habitat features that enhance
dispersal between blocks is essential in a conservation strategy. Otherwise,
individuals lost from the breeding population cannot be replaced by recruits
(dispersing juveniles or displaced adults), and the population will decline. Providing
a moderate amount of connectivity in the form of some forested habitat in that
landscape allows dispersing birds to move more successfully from one HCA to
another. We believe this increases the likelihoods of persistence, as estimated above,
to very high for 50 years and high for 100 years over most of the range of the owl.
These estimates, however, are too optimistic for many parts of the owls’ range where
we have identified problem areas (see appendices C and Q).

A recurrent theme in the literature of conservation biology addresses the need for
successful dispersal to ensure population persistence and suggests that corridors of
suitable habitat be provided between population centers. What constitutes a suitable
corridor varies by species, and experts have expressed concern that narrow corridors
may sometimes be more detrimental than beneficial (appendix P).

To address the question of the configuration and composition of habitat in the
connecting zones between HCAs (see appendix P), we reviewed available data from
dispersing juveniles equipped with radio transmitters. Juveniles tend to disperse in
various directions from their natal areas, exhibiting little tendency to follow natural
corridors created by topographic features. Dispersing juveniles generally passed
through a wide variety of habitats not generally regarded as suitable for
reproduction, but most juveniles exhibited selection for old-growth and mature
forests during dispersal. No relation was found between the extent of forest
fragmentation and either the final distance moved or the number of days survived by
juvenile owls. This finding indicates that special “dispersal corridors” designed for
this purpose are unlikely to lead owls from one HCA to another. Instead of specially
designed corridors, therefore, we envision a general forest landscape between HCAs
amenable to dispersal by juvenile owls.



For the most part, excepting checkerboard ownerships, current management practices
should satisfy this objective. The validity of the proposed strategy depends as much
on the condition of the habitat between HCAs as it does on the status of the HCAs
themselves. If forest management plans are altered significantly to shorten rotations
or to reallocate areas currently reserved from timber harvest for other purposes, the
need for dedicated corridors between HCAs must be reexamined. In areas of check-
erboard ownership, biologists have expressed concern about the dispersal of juvenile
owls, but no available data indicate that a problem currently exists.

Many management practices, including those associated with certain timber harvest
methods, provide habitat attributes conducive to spotted owl dispersal. Examples
include visual corridors, riparian corridors, and streamside-management zones, all of
which contain possible stopover spots. These habitat areas tend to be linear in
configuration. Additional forested patches that can support dispersal remain
unharvested for other reasons. Forests on lands incapable of commercial timber
production, on soils prone to slumping, in special management areas for pileated
woodpeckers and pine martens, and designated older forest blocks and extended
rotation areas on both FS and BLM lands are examples that should provide suitable
dispersal habitat for spotted owls. Furthermore, 50% of the landbase in a regulated
forest would be older than 40 years, given a rotation schedule of only 80 years. We
expect much of that managed landbase to be suitable for passage by dispersing
spotted owls (appendix R recommends studies to evaluate this expectation). The
standards and guidelines discussed later ensure adequate dispersal habitat by
requiring that 50% of the forest matrix outside of HCAs be in stands with an average
d.b.h. of 11 inches and a 40% canopy closure.

The general approach to the conservation strategy is summarized in table 1.

Table 1—Description of basic concepts used in developing a conservation strategy for
the northern spotted ow!?

Recommended strategy Explanation

Habitat Conservation Areas (HCAs)
Detinition Contiguous block of habitat to be managed and
conserved for spotted owls

Categories Habitat that supports ~20 pairs
Habitat that supports <20 pairs
Habitat for dispersal and future nesting

Intent Assure population viability
Maintain distribution
Enhance habitat conditions
Reverse adverse situations
Hedge against catastrophic loss

Forest Matrix
Definition Forest lands outside of HCAs

Categories Lands suited for timber production
Lands unsuited for timber production
Reserved lands

Intent Provide connectivity
Maintain options for returning owls to forest matrix
Provide opportunities to apply alternative silvicultural
treatments

% See appendix Q—discussion of standards and guidelines.
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We developed standards and guidelines (appendix O) to apply the five basic
concepts considered essential for a successful conservation strategy for the owl (see
table 2). The primary data that underpin these standards and guidelines included:

* All portions of the range of the northern spotted owl in the United States were
included in the conservation strategy.

* Ideally, HCAs should contain 20 or more pairs of owls. HCA size was determined
by selecting areas known to contain, or that were estimated to contain, 20 or more
pairs of owls. if that was not possible, the next largest possible HCA within the
appropriate distances of other HCAs was designated. If land conditions were con-
ducive to forest production, the sizes of these latter HCAs were adjusted upward to
the point at which they should provide for 20 owl territories in the future, after cur-
rently unsuitable forests within them have grown back to a condition suitable for
spotted owls. Where we were uncertain about the number of pairs occurring now,
or that could occur in the future within an HCA, we determined the minimum size
of the HCA from the median annual home-range size of an owl pair for that
physiographic province, we assumed a 25% overlap between adjacent or
potentially adjacent pairs, based on information on overlap between home ranges
of nearest neighbor” pairs obtained from radio-marked owl pairs (appendix I).
Wherever (given site conditions) the target of 20 pairs could be attained, HCA size
was estimated from the formula

HCA size = [(median annual home range of pairs) x 0.75] x 20 pairs.

Table 2—Description of standards and guidelines for the spotted owl conservation
strategy®

Criteria Rule

Habitat Conservation Areas (HCAs)

Distribution Widespread distribution across range
Location Known pairs or potential to support pairs
Size Sufficient habitat to support >20 p airs unless land-

scape limits ability to support >20 pairs

Spacing No more than 12 miles apart (HCAs with >20 pairs)
No more than 7 miles apart (HCAs with <20 pairs)

Quality Contiguous blocks of suitable habitat

Forest Matrix®

Connectivity Distribution of existing reserved lands and lands
unsuited for timber management
Retention of 80-acre stands of suitable habjtat
around core areas (up to 7 per township)
Maintain 50% of forest landscape with mean tree
d.b.h. of 11 inches and 40% canopy cover

% See appendix Q—discussion of standards and guidelines.

See table S—examples of application of the guidelines in those areas where 20-pair HCAs could not

be established.
© All forest land outside of designated HCAs.
d These areas are a category of HCA.



This estimate was then compared with an HCA size based on known densities of
owls in study areas within the applicable province. Other factors, such as the per-
centage of suitable owl habitat, elevation, and the intensity of surveys to locate owls,
were also considered when boundaries of HCAs were delineated. If site-specific
information on the amount of suitable habitat that a site could eventually produce
indicated that delineating an HCA with 20 or more pairs would be impossible, the
above formula for HCA size used the lower number of potential pairs instead of 20.
Usually, we found close agreement between these methods for determining HCA
size.

» Distances between HCAs were set at no more than 12 miles at the nearest
separation for HCAs containing 20 or more pairs and no more than 7 miles for
HCAs with 2 to 19 pairs (appendices P and Q).

* Adequate portions of the forested areas between HCAs must be in appropriate
structural condition to provide at least marginal foraging habitat for dispersing
owls. This need is addressed by requiring that 50% of the forest matrix outside
the HCAs be covered with stands of trees averaging 11 inches or more in d.b.h.,
and with at least 40% canopy closure.

* Atleast 80 acres of suitable owl habitat should be designated as HCAs around
activity centers of up to seven known pairs of owls per township in the forest
matrix. These HCAs may provide core areas for nesting and foraging and allow
reoccupation of these sites by owls in 50 to 80 years after harvest of the
surrounding stands. Without provision of such areas, we believe the general
managed forest of the future is less likely to sustain owls. Then, any chance to
alter the HCA strategy proposed here for spotted owls will be markedly reduced.

In applying these standards and guidelines to maps (that is, on-the-ground conditions)
we found them to be generally applicable. Some situations, however, did not allow us
to apply the idealized conservation strategy. An example of each situation is described
in table 3, along with the altered management strategy derived to deal with each
situation (see appendix Q for further details).

Finally, we used the standards and guidelines to map locations of HCAs for the sug-
gested strategy throughout the range of the northern spotted owl (see appendix Q and
maps).

The HCA concept applies primarily to BLM, FS, and NPS lands, as delineated in the
enclosed maps. The Committee strongly recommends that HCAs be established on
State lands in certain key areas (as shown on the maps) to assure population con-
nectivity. We also recommend that resource managers of other State lands, tribal
lands, other Federal lands, and private lands use forestry and silvicultural techniques
and practices that maintain or enhance habitat characteristics associated with spotted
owls.

29



Management Activities
Within HCAs

30

Tablae 3—Examples of application of guidelines in Areas of Special Concern for spotted
owls

Identified concern Recommended strategy
Short term
Habitat currently unable Delineate HCAs (20-pair minimum)
to support 20-pair areas Protect additional pairs until target densities attained

Example: Oregon Coast Range

Long term
Natural landscape limitations Establish HCAs with 2 or more pairs
preclude 20-pair areas
Example: Northern Washington Cascades

Natural landscape limitations Protect known pairs
and low population density
Example: Eastern Oregon Cascades

Insufficient public lands Establish HCAs where possible and recommend
to create 20-pair areas silviculture treatments to produce and sustain
owl habitat

Example: Northern California
Coast Range

See appendix c—discussion of Areas of Special concern; see appendix Q—discussion of standards
and guidelines.

The Committee recognizes that management on private and State lands differs con-
siderably from management on Federal lands. Therefore, we believe that manage-
ment of suitable habitat on private and State lands should be carried out under the
leadership of the States with the cooperation of private land owners. The States, with
their cooperators, should prepare habitat conservation plans, as the State of Califor-
nia is doing, that specify how an owl population can be managed, and how the nec-
essary monitoring and research to guide adaptive management will be carried out.

Activities within HCAs should be consistent with their primary management
prescription to assure that owls in HCAs have a high probability of persistence
(details in appendices O and Q). in particular, forests in HCAs should be maintained
in superior habitat condition for owls, and younger forests and logged sites should be
allowed to mature into superior habitat. Therefore, logging (including salvage
operations) and other silvicultural activities (with exception of stand regeneration)
should cease within HCAs. Silvicultural treatments that can be shown to benefit
owls may be an exception to this rule in the future. The development and testing of
such methods should be a major focus of research and management over the next
several decades (appendices R and S). Such treatments will be largely experimental
in the short term, so they should be tested outside of the HCAs.

Road construction in HCAs is discouraged because it detracts from the quality and
amount of owl habitat. Roads should be located in HCAs only when no feasible
alternative is possible. When roads are constructed in HCAs, they should be located
and engineered to minimize the loss and alteration of habitat. Roads should not come
any closer than 1/4 mile to the activity center of any owl pair.
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Number of Northern
Spotted Owls

A Target Number

Some timber sales are currently being prepared within proposed HCA boundaries,
such as under provisions of the Hatfield-Adams amendment (Section 318 of Public
Law 101-121), to be offered for sale and award in 1990. All of these sales under
planning should be shifted to areas outside of HCA boundaries. If options for
shifting are not available, then recommendations for awarded sales are followed, as
explained next. No sale should be planned within HCAs past fiscal year 1990.

Undoubtedly, other timber sales have been awarded within HCA boundaries, but not
yet cut. Cancellation of these sales would result in significant costs to taxpayers and
considerable economic and social disruption. These awarded sales may proceed on
the condition that they have been intensively surveyed (at least six visits will be
needed to conclude no owls are present) for the occurrence of pairs. If a pair exists,
all sale units within 1/2 mile of the center of owl activity should be excluded from
the timber sale through standard modification procedures. The result may entail
buyback of the units.

Management plans will be needed for each HCA to evaluate their vulnerability to
fire, windstorms, and damage from insects and diseases. The loss of all suitable
habitat in an HCA could create a gap between HCAs of much more than 24 miles,
which would be a serious problem for the strategy. Each of these plans will need to
seek resolutions between conflicting resource needs, but the overriding consideration
should be regenerating and maintaining superior spotted owl habitat. For example,
prescribed fire may sometimes be considered for use in HCAs. Plans for such fires
must strike a balance between reducing fuel loading, which could carry a conflagra-
tion through HCAs, and retaining sufficient downed trees and woody debris. The
decomposition of downed wood is needed for growth of subterranean fungi, which
are a primary food source for the flying squirrels and other small mammals that are
prey for the owl. Woody debris also provides cover for small mammals.

Where HCAs include Wilderness Areas, the FS and BLM should reconsider their
current fire policies in light of the value of individual HCAs to the comprehensive
conservation strategy for owls. A similar re-evaluation should take place for
National Parks.

Before we began delineating HCAs on maps, we agreed that we should consider
recommendations from experts who had previously examined the question of how
many owl pairs should be afforded habitat protection. The “blue-ribbon panel” con-
vened by the Audubon Society recommended that “The management program for
spotted owls in Oregon, Washington, northwest California, and the Sierra Nevada
should be directed to maintenance of a minimum total of 1500 pairs of these birds.”
This estimate included both the northern spotted owl and the California spotted owl.
If the California subspecies in the Sierra Nevada is excluded, the estimate for the
northern spotted owl would have been 1100 to 1200 pairs. We attach no particular
value to this number of pairs except to note that it was suggested by experts who
carefully considered the situation and voted their collective opinion. We also point
out that the Audubon Panel stated that they were “...marginally comfortable with
this number.”

4 Dawson, W. R., J. D. Ligon, J. R. Murphy, 4. P. Meyers, D.
Simberloff, and 4. Verner, 1986. Report of the advisory
panel on the spotted owl. Audubon Conservation Report 7. National
Audubon Society, N.Y. Pp. 32-33.
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The Panel expressed less concern over the potential for heterozygosity loss and
possible inbreeding depression (that is, genetic problems) than with demographic
arid environmental stochasticity. Their recommendations on population size were
rooted in the latter concern. We concur. We are concerned about possible genetic
problems only for the isolated population on the Olympic Peninsula. We can do little
to solve this problem in the short term except to protect that population, and possibly
introduce young owls from other parts of the distribution in Washington and even
Oregon. In the long term, we seek to improve habitat conditions in areas that could
provide demographic (population) continuity with the remainder of the owl’s range.

The total number of pairs in HCAs will probably exceed the suggested minimum
number from the Audubon Report (table 4). The HCAs proposed for FS, BLM, and
NPS presently include 925 known pairs of owls. Most of the proposed HCAs still
have not been completely surveyed, and we believe the number of known pairs
underestimates the true number likely to occur within HCA boundaries. To estimate
the probable number of pairs within HCAs, we drew on several sources of
information-a study of available suitable habitat in each HCA and current knowledge
about mean and median home-range sizes in various geographic provinces (see
appendix I); the considerable personal knowledge and experience of team members;
knowledge of owl densities occurring in comparable habitats from each of the
geographic provinces; and in-depth consultation with experienced agency field
biologists familiar with conditions in particular HCAs.

Based on the above information, we currently estimate a total of 1465 pairs in the
HCAs on Federal lands. The comparable estimate for SOHASs is 880 pairs. Further-
more, we believe the proposed strategy, given time for young forests within HCAs to
attain suitable habitat condition over a period of 30 to 150 years, could provide habitat
capable of sustaining about 2000 pairs on Federal lands, assuming 100% occupancy of
al