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EXECUTIVE SUMMARY 

This document has been prepared to stimulate and support a proactive approach to conservation
of landbirds in coniferous forests of western Oregon and Washington.  It represents the collective
efforts of multiple agencies and organizations within the Oregon-Washington Chapter of Partners
in Flight.  Participants included biologists from Federal and State agencies, industry, private
consulting firms, environmental organizations, and academia in order to ensure a full range of
ideas, information flow, and practicalities.  

Recommendations included in this document are intended to guide planning efforts and actions of
land managers, direct expenditures of government and non-government organizations, and
stimulate monitoring and research to support landbird conservation.  The recommendations also
are expected to be the foundation for developing detailed conservation strategies at multiple
geographic scales to ensure functional ecosystems with healthy populations of landbirds.
 

Background

The temperate rain forests of the Pacific Northwest support the highest abundances of birds of
any coniferous forest system in North America.  Non-game landbirds comprise the largest
portion of this bird community, but have been under-represented in resource management plans. 
Some of the habitat supporting these birds has been lost to permanent development, and most of
that still available is regularly altered by land management oriented primarily toward timber
production and harvest.  Many bird species are experiencing population declines or instability,
and many have unknown reactions to alterations of their habitat.  In coniferous forests of western
Oregon and Washington, 30 species have significant recent (1980-1996) and/or long-term (1966-
1996) declining trends based on Breeding Bird Survey data, while only 14 species have
significantly increasing trends.  

Forest management practices over the last 50 years have included fire suppression, disease
control, salvage logging, shorter rotations, clear-cutting, slash burning, herbicide applications, and
thinning.  These practices tend to reduce variability in natural forests, resulting in decreased
structural diversity.  Recent forest management practices have changed, particularly on federal
lands, with an emphasis on "ecosystem management" in which maintaining ecological values and
functions is integrated with sustainable commodity production.  Management prescriptions that
increase stand structural diversity are being implemented, including green tree and snag retention,
enhancing late-successional characteristics in stands, and group selection cuts that create different
sizes of patches and gaps.  Implementation of these new management prescriptions coupled with
long-term species declines emphasizes the need to develop conservation strategies for maintaining
functional ecosystems for landbirds.
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Conceptual Approach 

The overall goal of Partners In Flight Bird Conservation Planning is to ensure long-term
maintenance of healthy populations of native landbirds.  This document is intended to facilitate
that goal in coniferous forests of western Oregon and Washington by: 

#  identifying forest conditions and habitat attributes important to the landbird
community, 
#  describing the desired forest landscape based on habitat relationships of a select group
of species, 
#  providing interim management targets (i.e., biological objectives) to achieve desired
conditions, and 
#  recommending management actions (i.e., conservation options) that can be
implemented by various entities at multiple scales to achieve the biological objectives.  

Implementation of parts or all of the strategy should help prevent reactionary approaches
typically needed to address listed species issues.  When this ecosystem-driven conservation
strategy is fully implemented at large geographic scales, the aggregated effect will be the creation
of landscapes that should function to conserve landbird communities.  

Conservation Strategy 

Our strategy for achieving functioning ecosystems for landbirds is described through the habitat
requirements of 20 "focal species".  By managing for a group of species representative of
important components in a functioning coniferous forest ecosystem, many other species and
elements of biodiversity also will be conserved.  The following focal species were selected based
on their conservation need, and/or degree of association with important habitat attributes in
coniferous forests of western Oregon and Washington: 

Forest Condition Habitat Attribute Focal Species
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Old-growth
Old-growth/Mature
Old-growth/Mature
Mature
Mature 
Mature/Young
Mature/Young 
Mature/Young
Mature/Young
Mature/Young
Young/Pole
Pole
Early-seral 
Early-seral 
Early-seral 
Early-seral 
Unique
Unique
Unique
Unique

Large snags 
Large trees
Conifer trees
Large snags
Mid-story tree layers
Closed canopy
Deciduous canopy trees
Open Mid-story
Deciduous understory
Forest floor complexity 
Deciduous canopy trees
Deciduous subcanopy/udr.
 Residual canopy trees
Snags 
Deciduous vegetation 
Nectar producing plants 
Mineral Springs 
Alpine 
Waterfalls 
Montane wet meadows

Vaux’s swift**
Brown creeper*
Red crossbill
Pileated woodpecker
Varied thrush**
Hermit warbler
Pacific-slope flycatcher*
Hammond’s flycatcher
Wilson’s flycatcher*
Winter wren*
Black-throated gray warbler
Hutton’s vireo
Olive-sided flycatcher**
Western bluebird*
Orange-crowned warbler*
Rufous Hummingbird**
Band-tailed Pigeon*
American Pipit
Black Swift
Lincoln’s sparrow

* significantly declining population trends in Southern Pacific Rainforest or Cascade Mountains physiographic
areas.  ** significantly declining population trends in Southern Pacific Rainforest and Cascade Mountains
physiographic areas 

Based on the habitat relationships of these species, biological objectives are recommended and
management actions (i.e., conservation options) to achieve them are identified.  Simply stated,
biological objectives are "what we think the birds need." They are not regulatory, nor do they
represent the policies of any agency or organization.  Biological objectives provide a management
target for planning and implementation, and a benchmark for measuring success.  Because data are
limited for many species, biological objectives often are based on some assumptions.  These are
stated as such, and are considered to be testable hypotheses for research.  

Biological objectives may include stand- and/or landscape-level habitat objectives, and population
objectives for trends, density, or distribution of focal species.  Habitat objectives are derived
from current knowledge and professional judgement about bird-habitat relationships (see Table 5
for a summary).  Population objectives are primarily trend and abundance objectives for declining
focal species, and density or distribution objectives for a few species.  Additionally, forest
condition habitat objectives are included for physiographic subprovinces.  

The document emphasizes conservation efforts in areas where each species' abundance is greatest
and presumably habitat is most suitable.  To facilitate this at a regional scale, recommended
management is prioritized for focal species and their associated habitat attributes by forest type,
physiographic province, and elevation where appropriate (see Table 4 for a summary).  Highest
priorities include two forest types and three coastal physiographic regions: 

High Priority Forest Types 
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#  low elevation Western Hemlock/Western Redcedar 
#  mixed-conifer forest in southwestern Oregon 

High Priority Physiographic Regions 
#  Klamath Mountains 
#  Oregon Coast Range 
#  Olympic Peninsula 

Implementation 

Maintaining healthy landbird populations in coniferous forests of western Oregon and
Washington will require conservation actions that are: 

#  designed to meet habitat requirements of multiple species, 
#  implemented at several geographic and ecological levels, and 
#  coordinated among various landowners and land management agencies to ensure that
sufficient amounts and conditions of different habitats are maintained across the
landscape.  

Implementation will require careful consideration of options to maximize conservation efforts,
and the integration of diverse values and goals of land owners/managers with that of bird
conservation.  Implementation also will require a broad range of partnerships, extensive
cooperation, and considerable financial resources.  To be successful, participation will not only
include land owners and managers, but also increased public awareness, commitment, and
political support.  

This conservation strategy has been designed for participation at any level.  This includes
directing management actions for small landowners to provide habitat for a single species (e.g.,
managing for deciduous canopy trees and black-throated gray warblers in small stands), and as
the foundation for comprehensive, integrated complex multi-agency/organization, multi-species
conservation within large-scale management units (e.g., watersheds, land management districts,
physiographic regions).  At smaller scales, management actions should be based on site-specific
conditions, and fit into the context of conservation across the landscape or region.  At larger
scales, management should emphasize functioning ecosystems with adequate representation of
appropriate habitat attributes to support the entire landbird community.  

The strategy has broad applicability to many other conservation planning efforts.  Information
presented in this document can be used in development of site-specific conservation plans such
as State and private Habitat Conservation Plans, agency and inter-agency Management Plans, and
local land-use planning strategies.  Conversely, areas designated for conservation or management
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in other land management plans (e.g., Northwest Forest Plan) should be evaluated for potential
support of landbird conservation as recommended in this document.  

Adaptive Management 

All conservation actions implemented on the basis of recommendations described in this
document should include a monitoring and/or research component.  This will be necessary not
only to test the effectiveness of management actions, but also to evaluate assumptions upon
which many of the biological objectives are based.  The direct outgrowth of monitoring and
research conducted as part of this strategy will be adaptive management.  Monitoring and
research are an integral part of the adaptive management component of this document, and will
function to increase our knowledge base and provide scientific data to revise biological objectives
as necessary.  

The Future 

This document is the first version of what is intended to be a "dynamic" process with continual
revisions and expansions as new information becomes available.  Future versions will likely
include an expansion of the number of species addressed, and additional habitat and population
objectives.  Ultimately, we envision designated Landbird Conservation Areas identified on the
regional landscape where integrated conservation for multiple species is being implemented as
part of ecosystem management.  
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CHAPTER 1.  PARTNERS IN FLIGHT CONSERVATION PLANS  

Continental and local declines in numerous bird populations has lead to concern for the future of
migratory and resident landbirds.  Scientists and the concerned public agreed that a coordinated,
cooperative conservation initiative focusing on nongame landbirds was needed to address the
problem.  In late 1990, Partners in Flight (PIF) was conceived as a voluntary, international
coalition of government agencies, conservation groups, academic institutions, private
organizations, and citizens dedicated to "keeping common birds common" and "reversing the
downward trends of declining species".  

PIF functions to direct resources for the conservation of landbirds and their habitats through
cooperative efforts in the areas of monitoring, research, management, and education, both
nationally and internationally.  The foundation of PIF's long-term strategy for bird conservation
is a series of geographically based Landbird Conservation Plans, of which this document is one.  

A.  Goal 

The primary goal of PIF Landbird Conservation Planning is to ensure long-term maintenance of
healthy populations of native landbirds.  This document is intended to facilitate that goal by
stimulating an active approach to landbird conservation.  An overview of the process and
recommended actions is presented in Figure 1.  This conservation strategy is intended to facilitate
that goal by stimulating a proactive approach to landbird conservation.  The strategy primarily
addresses nongame landbirds, which have been vastly under represented in conservation efforts,
and many of which are exhibiting significant declines that may be arrested or reversed if
appropriate management actions are taken.  PIF Landbird Conservation Planning provides the
framework to develop and implement landbird conservation strategies by recommending
conservation actions on the ground that may prevent the need for future listings.  

B.  Process 

PIF Landbird Conservation Planning emphasizes effective and efficient management through a
four step process designed to describe and achieve necessary actions for bird conservation. 
These include: 

#  identify species and habitats most in need of conservation, 
#  describe desired conditions for these species based on knowledge of their life history
and habitat requirements, 
#  develop biological objectives that can be used as management targets or goals to achieve
desired conditions, and 
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#  recommend conservation options that can be implemented by various entities at
multiple scales to achieve biological objectives.  

Throughout the planning process and during the implementation phase, the strategy for
conservation emphasizes partnerships and implementation over large geographic scales. 

C.  Integration 

This landbird conservation strategy is one of many recent efforts to address conservation of
natural resources and ecosystems in the Pacific Northwest.  It is intended to supplement and
support other forest planning and conservation processes (e.g., Northwest Forest Plan, Habitat
Conservation Plans, Washington State Landowner Landscape Plans) and regulatory enactments
(e.g., State Forest Practices Act, Endangered Species Act) by describing a conservation strategy
for nongame landbirds that are most often not addressed or only incidentally addressed in other
plans.  It is anticipated that biological objectives and conservation options described in this
document and future versions can be integrated with ongoing and future conservation planning in
coniferous forests of western Oregon and Washington to provide functioning ecosystems for our
diverse array of landbird species.  

PIF strategies for conservation of landbirds are one of several existing or developing planning
efforts for bird conservation.  PIF Landbird Conservation Plans are intended to complement
other conservation initiatives such as the North American Waterfowl Management Plan, the
National Shorebird Conservation Plan, and North American Colonial Waterbird Plan.  Ongoing
efforts to integrate with these initiatives during objective setting and implementation will help
ensure that healthy populations of native bird species continue to exist, and that all of our native
ecosystems have complete and functional avifaunal communities.  
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CHAPTER 2.  ISSUES  

The temperate "rain forests" of western Oregon and Washington represent maximal development
of temperate coniferous forests in the world in terms of extent and size, and have produced some
of the greatest biomass accumulations of any plant formations in the world (Franklin and
Dyrness 1973).  These forests are characterized by the dominance of conifer tree species, the
large size and longevity of the trees, and the high productivity of the forests.  Douglas-fir forests,
which dominate western Oregon and Washington, support the highest bird densities of any
coniferous forest systems in North America (Wiens 1975).  They also have been some of the
most intensively managed forests in the world, and are home to several high profile endangered
species such as northern spotted owl, marbled murrelet, peregrine falcon, and bald eagle.  

A.  Declining Populations 

Concern regarding landbirds in North America is based on documented population declines in 
many species, particularly in eastern North America, and particularly among groups of birds that
migrate to the tropics (Robbins et al. 1989).  In western North America, population declines have
not been as prevalent nor as consistent by species migratory status (Dobkin 1992).  In coniferous
forests of western Oregon and Washington, 27 species have significant recent (19801996) and/or
long-term (19661996) declining trends based on Breeding Bird Survey (BBS) data, while only 12
species have significantly increasing population trends (Sauer et al. 1997) (Table 1). 
Additionally, concern about habitat loss and declining populations of species associated with
late-successional (mature and old growth) forests has resulted in several species being listed as
threatened or endangered, and others being designated as sensitive or species of concern by State
and Federal agencies.  

B.  Habitat Loss and Conversion 

The forested landscape of western Oregon and Washington has changed from that of pre-
settlement conditions.  Permanent loss and conversion of coniferous forest habitat has been most
prevalent at low elevations due to growth and expansion of urban, residential, and agricultural
areas.  Mature and old growth stands covered approximately 50% of the forested landscape in
the Pacific Northwest prior to World War II, but now occupy less than 20%, and often occur in
relatively small and isolated patches within a mosaic of younger forest stands (Bolsinger and
Waddell 1993).  Forest practices that truncated succession at rotation age (4070 years) have
resulted in a landscape dominated by early and mid-successional forests, with limited amounts of
late-successional forests (Bunnell et al. 1997).  In addition to concern for landbird populations
associated with late-successional forests, mid successional forests are characterized by lower bird
species diversity than that of early or late successional stages (Hansen et al. 1991, Manuwal and
Pearson 1997).  
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Table 1.  Landbird population trends for coniferous forest species in the Cascade
Mountains and Southern Pacific Rainforest BBS Physiographic Regions (from Sauer et al.
1997).  

SIGNIFICANTLY DECLINING TRENDSa SIGNIFICANTLY INCREASING TRENDSa

Cascade Mountains S.  Pacific Rainforests Cascade Mountains S.  Pacific Rainforests
Vaux's swift (R) 

Rufous hummingbird (L,R) 
Olive-sided flycatcher (L,R) 

Western wood-pewee (L) 

Brown creeper (L) 

Golden-crowned kinglet (R) 

Varied thrush (R) 

Fox sparrow (R) 

Blue grouse (L) 

Band-tailed pigeon (L) 
Common nighthawk (L) 

Vaux's swift (L) 

Rufous hummingbird (L,R) 

Willow flycatcher (L) 

Olive-sided flycatcher (L,R) 

Western wood-pewee (L) 

Pacific-slope flycatcher (L,R) 

Winter wren (R) 

Chestnut-backed chickadee (R) 

Wrentit (L,R) 

Golden-crowned kinglet (L,R) 

Western bluebird (L,R) 

Varied thrush (R) 

Yellow-rumped warbler (R) 

MacGillivrary's warbler (L) 

Orange-crowned warbler (L,R) 

Wilson's warbler (R) 

Dark-eyed junco (L,R) 

White-crowned sparrow (L,R) 

Chipping sparrow (L,R) 

Evening grosbeak (R) 

Purple finch (R) 

Pine siskin (L,R) 

Hammond's flycatcher
(L,R) 

Common raven (L,R) 
House wren (L,R) 

Winter wren (L) 

American robin (L) 

Cassin's vireo (R) 

Warbling vireo (L,R) 

Hermit warbler (L,R) 

Black-headed grosbeak
(L,R) 

White-crowned sparrow
(R) 

Steller's jay (L,R) 

Turkey vulture (R) 
Black-headed grosbeak(R) 

Cassin's vireo (R)

a L= long-term trend (1966-1996); R= recent trend (1980-1996) 

C.  Forest Management 

In the past 50 years, coniferous forests in western Oregon and Washington have been
substantially altered by forest management activities associated primarily with timber harvest. 
Prior to management of these forests for timber extraction, patterns and dynamics of the forested
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landscape were shaped by natural disturbances such as fire, wind, floods, insects, and disease
(Pickett and White 1985).  

Human induced disturbances, particularly timber harvesting, now influence most changes in these
forests, and the changes have likely altered habitat for forest birds in a manner different from
natural disturbances.  

Forest management in western Oregon and Washington into the 1980s was designed to maximize
timber production (Franklin 1989).  Relatively high growth rates have allowed for intensive
management and short rotation periods between harvests (e.g., 4060 years).  Traditional logging
practices were dominated by clear-cutting; broadcast burning to remove slash and prepare for
planting; replanting with Douglas-fir seedlings; herbicide applications, fertilization, and pest
control to ensure rapid development; pre-commercial thinning at 10-15 years post-harvest to
remove competitive deciduous trees and less vigorous conifers; and commercial thinning at 2030
years post-harvest to reduce competition for the target crop of trees (Swanson and Franklin
1992).  This occurred across the landscape either in small, staggered patches or in large,
continuous areas.  Thus, much of the current forest landscape is a mosaic of varying even-aged
stands.  Even-aged management results in simplified forest structure and reduced habitat
heterogeneity and patchiness from that of naturally regenerated forests.  Additionally, shorter
rotation lengths are insufficient for development of structural characteristics associated with
mature or old growth forests.  Moreover, structural features such as snags and merchantable
downed logs are often removed from harvested stands due to logistic or safety factors.  The
early-seral stage (shrub-dominated) of natural forest succession is also truncated under traditional
logging practices to establish a crop tree as quickly as possible.  

Forest management in the predominately mixed conifer forest of the Siskiyou/Klamath area of
southwestern Oregon has included some of the traditional clear-cutting practices of western
Oregon and Washington, but also more selective cutting practices such as thinning and partial
cuts.  Harvest rotations in these selective cut areas tend to be longer and the resultant stands and
forests tend to have more variable structure.  

Current forest management, particularly on federal lands, is focusing on "ecosystem management"
in which maintaining ecological values and functions is integrated with sustainable commodity
production (Hansen et al. 1995).  This change has often been referred to as "New Forestry"
(Franklin 1989).  The basis for this type of forest management is an attempt to 1) use
disturbance patterns and habitat heterogeneity that occur in natural unmanaged forests as a guide
for timber harvest patterns and retention, and 2) accelerate reestablishment of older forest
conditions and structural elements such as snags, down logs, and vertical heterogeneity.  
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Recent changes in silvicultural practices include attempts to include variability in stand structure
through more selective cutting, and green-tree and snag retention to provide a "legacy" of
structural complexity through stand development (Franklin 1989).  Indeed, "green-tree retention"
is becoming the predominant silvicultural practice on Federal lands since the Northwest Forest
Plan mandated that a minimum of 15% of the trees in a harvest unit be retained (USDA Forest
Service and USDI Bureau of Land Management 1994).  Green-tree retention is also being used to
a lesser degree on state and private lands because it allows harvest of a relatively large volume of
wood, but also retains features thought to be important to late-successional forest species, and
may be viewed by the public more positively than clear-cutting.  Green-tree retention may also
help retain connectivity of habitats for some species between harvested and unharvested patches
(Bunnell et al. 1997).  Other alternative harvest prescriptions include group selection cuts of
various sizes that create patches or gaps in an otherwise unharvested forest matrix.  

Landbird response to forest management practices is complex, and dependent upon many
environmental and ecological factors.  The effects of forest management on birds (and other
wildlife) in coniferous forests of western Oregon and Washington has been reviewed in Hagar et
al. (1995) and Bunnell et al. (1997).  Meslow and Wight (1975) identify and describe four areas
of concern for forest birds associated with traditional managed forests: 1) shortening of the grass-
forb-shrub stage, 2) effect of an even-aged Douglas-fir monoculture, 3) elimination of snags, and
4) elimination of old growth forest.  Tools developed to monitor and/or predict bird response to
habitat change resulting from forest management include risk ratings (Lehmkuhl and Ruggiero
1991), sensitivity indices (Hansen et al. 1993), viability assessments (Thomas et al. 1993,
Holthausen et al. 1995), and versatility indices (Thomas 1979, Brown 1985, Chambers 1996).  

D.  Forest Fragmentation 

Forest fragmentation, the breaking up of a contiguous forest tract into several smaller isolated
tracts, primarily affects species that are forest interior specialists, species that have large home
ranges or habitat area requirements, or species vulnerable to indirect negative impacts associated
with increased edges (e.g., predation and brood parasitism).  Although fragmentation has been
widely implicated in declines of several species in eastern and mid-western deciduous forests
(Whitcomb et al. 1981, Robinson et al. 1995), there is no direct evidence of its adverse affects in
western forests (Hejl 1994, Bunnell et al. 1997).  Reasons for this may be due to landscape-level
effects such as 1) differences in land use practices, and 2) natural heterogeneity of western
forests.  The landscape around fragmented forests in the east is agricultural and urban (unsuitable
for a forest dwelling bird), while in the west it is still continuous forest,  differently-aged.  Thus,
there is less contrast between intervening land uses of fragmented patches in the west, and
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potentially suitable habitat if characteristics of unfragmented forests are retained in harvested
forest.  

Western North America has more natural heterogeneity and variability in which forest species
evolved prior to forest management (Hansen et al. 1991).  In a landscape-level analysis in the
Oregon Coast Range, McGarigal and McComb (1995) reported that more bird species exhibited a
positive relationship (i.e., abundance increased) with fragmented distribution of habitat.  They
did not identify any species that completely avoided edges created by fragmentation, and
identified only five species (gray jay, brown creeper, winter wren, varied thrush, and chestnut-
backed chickadee) that were less abundant along edges than in the forest interior.  Relatively few
species exhibited negative responses (i.e., abundance decreased) to forest fragmentation measures
in Douglas-fir forests in northwestern California, and those that did were primarily wide-ranging
species such as pileated woodpecker, ruffed grouse, and spotted owl (Rosenberg and Raphael
1986).  Although evidence documenting effects of fragmentation in forests of western Oregon and
Washington is absent, it is possible that effects have yet to manifest themselves (Bunnell et al.
1997) or have yet to be properly investigated.  

Two potentially adverse effects of fragmentation in western forests are increased rates of
parasitism and predation.  These may occur as a result of opening up forests which may allow
access for parasitic and predator species to occupy habitats previously not available to them. 
Parasitism by brown-headed cowbirds seems likely to have little effect in wet coastal forests
(reviewed by Schieck et al. 1995) except where forest interface is with agricultural lands. 
However, there is some indication that edge effects and fragmentation may increase predation
rates.  In the Oregon Cascades, Vega (1993) reported significantly increased nest predation rates
on shrub-nesting birds in green-tree retention harvest units than in clearcuts.  Steller's jays were
also more abundant in green-tree retention units than in clearcuts, and Vega (1993) speculated
that retained green-trees may provide strategic perch sites for avian predators like Steller's jay.  
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CHAPTER 3.  SCOPE OF THE STRATEGY 

A.  Forests 

The geographic realm of this conservation strategy is coniferous forest in Oregon and Washington
west of the crest of the Cascade Mountains (Figure 2).  This boundary was selected because it is
a relatively distinct range boundary for many landbird species.  Species composition on the
eastslope of the Cascade Mountains tends to have more affinities with coniferous forests
elsewhere in eastern Oregon and Washington (e.g., Blue Mountains, Okanogan Mountains) than
with coniferous forests in western Oregon and Washington.  Coniferous forest, as defined in this
document, includes all forest lands outside urban areas with less than a 30% deciduous canopy
component.  

Forest inclusions, unique habitats imbedded within coniferous forest such as alpine areas,
waterfalls, and montane wet meadows, are also a part of the conservation strategy.  They
generally are not directly impacted by forest management, but may be indirectly impacted by
alteration of adjacent forest.  They are usually small in extent and support few species, but
several species are highly associated or obligate to these habitats such as black swifts with
waterfalls and American pipits with alpine habitat.  Montane wet meadows also are small, unique
habitats that provide obligate breeding habitat for Lincoln's sparrow, and important postbreeding
dispersal/migratory habitats for many other species.  

A forest inclusion not addressed in this strategy is riparian forest stringers with >30%
deciduous/hardwood canopy closure.  These habitats will be addressed in riparian conservation
for the lowland valleys of western Oregon and Washington, because species associations are
generally different from adjacent coniferous forest, and most similar to species associations of
deciduous riparian forests in lowland valleys.  Riparian stringers of second and third order
streams that extend into headwaters are considered a part of this conservation strategy because
deciduous composition is generally <30%.  However, they are not emphasized because landbird
species composition is generally similar to that of upslope adjacent communities (McGarigal and
McComb 1992).  

B.  Birds 

This conservation strategy addresses only breeding landbirds that are highly associated with
coniferous forests of western Oregon and Washington.  The strategy does not directly address all
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landbird species, but indirectly addresses many species through conservation options.  Many
species not emphasized are 'habitat generalists" that thrive in a wide range of forest conditions
(e.g., American robin).  The strategy also does not address birds that primarily use aquatic
habitats within streams, rivers, and lakes embedded within the forest such as shorebirds and
wading birds (e.g., spotted sandpiper, great blue heron), waterfowl (e.g., Harlequin duck,
goldeneye spp.) and aquatic-associated passerines (e.g., American dipper).  Waterfowl and
shorebird conservation is being conducted by other entities and programs (e.g., North American
Waterfowl Management Plan), and American dipper will be addressed with riparian conservation
planning in the western lowland valleys.  

The strategy only addresses conservation of breeding landbirds and their habitats.  Clearly,
factors operating outside the nesting season may be adversely affecting populations of birds
breeding in coniferous forests of western Oregon and Washington.  This may be particularly true
for migratory birds subject to habitat changes and other factors on their wintering grounds and
during migration, but also for resident birds where adverse factors affecting breeding populations
may be doubly affecting species wintering in the same habitats.  

Four species, northern spotted owl, marbled murrelet, bald eagle, and peregrine falcon were not
considered in this assessment because conservation strategies and/or recovery plans have already
been established for these species.  However, existing regulations for management and
conservation of these species have significance throughout this document.  Designated areas for
management and conservation of the northern spotted owl and marbled murrelet are a potential
key component of the strategy for conservation of other landbirds.  
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CHAPTER 4.  CONIFEROUS FORESTS 

A.  Habitat Descriptions 

Forest condition as indicated by successional stage is used as the framework to organize the
strategy because it provides the most distinct separation of bird-habitat relationships in
coniferous forests of western Oregon and Washington (Meslow and Wight 1975).  However,
successional stage alone can be a poor criterion of wildlife habitat (Bunnell et al. 1997), and recent
efforts to implement multi-aged management complicates use of successional stage.  Thus, we use
successional stage only as an organizational tool to describe forest condition and bird-habitat
relationships.  Our emphasis is not on a detailed description of the stages of forest development,
but on describing which species and habitat attributes are important to landbird conservation
within the general framework of forest conditions.  

For purposes of this document, forest condition categories are coarse-level descriptions of habitat
characteristics derived in part from forest succession patterns described by Oliver (1981).  In
reality, there is a gradient or continuum of forest conditions with undefined breakpoints, and
successional stage is subject to site-specific conditions and management actions.  We refer to the
following successional stages: 

#  early-successional:stand initiation refers to open-canopy regenerating forest up to
about15-20 years where there is an even-aged cohort of new seedlings, 

#  pole forest: stem exclusion refers to dense closed-canopy forest up to 30-40 years old
with limited understory vegetation and dominance of the initial cohort of trees to the
exclusion of others, 

#  young forest:understory reinitiating is characterized by thinned stands (natural or
human-induced) where increased light and nutrients allows for development of understory
herbs and shrubs and shade-tolerant trees, 

#  mature forest:multi-layered refers to older forests with structural and compositional
complexity from moderately developed layers of subcanopy and understory, and 

#  unmanaged old-growth refers to forests generally greater than 200 years of age with a
high level of structural and compositional diversity and unique components such as large
snags and trees, and an abundance of downed woody debris.  

In most instances it is not forest age or successional stage alone that explains bird-habitat
relationships, but specific elements or attributes associated with forest condition such as canopy
closure, presence of large trees and snags, understory development, structural heterogeneity, and
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a deciduous tree component.  For some species, bird-habitat relationships are best described by
composition and pattern of structural attributes or successional stages across the landscape, or
amount and type of edge habitats relative to contiguous forest.  Thus, within the organizational
framework of successional stage, we identify attributes such as forest type, structural
components, landscape parameters, and micro habitat features necessary to describe desired
conditions for conservation of species or habitats.  

B.  Forest Types 

Coniferous forests in western Oregon and Washington include five climax forest types or
vegetation zones; the coastal Sitka spruce zone, the widespread low-elevation western
hemlock/western redcedar zone, the mid-elevation Pacific silver fir zone which occurs primarily
in the Cascade and Olympic Mountains, the subalpine mountain hemlock zone of the Cascade,
Olympic, and Klamath Mountains, and the mixed-conifer zone of the Klamath/Siskiyou
Mountains (Franklin and Dyrness 1973).  The text below and Table 2 provide a general
description of the characteristics of each of these forest types.  

Table 2 Forest types and vegetation characteristics of coniferous forests in western
Oregon and Washington.* 
Forest Type Elevation

Range (ft)
Dominant Tree Species Common Shrubs Common

Herbaceous Plants
Sitka 

Spruce

0-500 Sitka spruce, western hemlock,
western red cedar, Douglas-fir

huckleberry, salmonberry,
devils club

sword fern, Oregon
oxalis, evergreen
violet

Western
Hemlock

0-3,000 Douglas-fir, western hemlock,
western redcedar, red alder, big-
leaf maple

salal, vine maple,
huckleberry, oceanspray,
rhododendron, Oregon
grape, California hazel

vanillaleaf, sword
fern, trillium,
twinflower, evergreen
violet

Pacific 

Silver Fir

2,000-4,000 Pacific silver fir, noble fir,
western hemlock, Douglas-fir

Oregon grape, salal, vine
maple, huckleberry

beargrass,
twinflower, trillium,
ladyfern, vanillaleaf

Mountain
Hemlock

4,000-6,000 Mountain hemlock, subalpine
fir, noble fir

hucklebrry, Cascade azalea beargrass, dwarf
blackberry, one-sided
wintergreen

Mixed- 

Conifer

1,000-6,000 Douglas-fir, grand fir, white fir,
red fir, Pacific madrone, sugar
pine, Ponderosa pine, Incense-
cedar

vine maple, Pacific yew,
manzanita, Oregon grape,
Pachistima, huckleberry,
dewberry, ceanothus

twinflower,
vanillaleaf,
whipplevine,
beargrass

a Franklin and Dyrness (1973) 
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Sitka Spruce Zone: This narrow zone along the Pacific coastline often is only a few miles wide
except on the westside of the Olympic Peninsula where an extensive coastal plain exists.  Most
of the zone occurs below 150 m (500 ft) in elevation.  It is characterized by a relatively mild
climate with minimal fluctuations in moisture and temperature regimes, high rainfall amounts with
frequent fog and low clouds, and dense, tall conifer trees with a limited hardwood component.  

Western Hemlock Zone: This is the most extensive forest vegetation zone in western Oregon and
Washington, and the most important in terms of timber production.  Although it is called the
western hemlock zone based on potential climax species, large areas are dominated by Douglas-fir
forests, and western hemlock often does not become dominant or codominant until late
successional stages.  It can extend from sea level up to 900 m (3,000 ft) in elevation, but most of
the zone occurs below 600 m (2,000 ft).  It is characterized by a wet, mild, maritime climate and a
dense, tall forest canopy.  Because of its extent and accessibility, most of the western hemlock
zone has been disturbed by logging, fire, or human development.  

Pacific Silver Fir Zone: This mid-elevation zone between the western hemlock and subalpine
mountain hemlock zones is transitional in terms of precipitation and temperature regimes.  The
climate is cooler and wetter than the western hemlock zone, and approximately half the
precipitation occurs as snow with a significant winter snow-pack.  It generally occurs from 600-
1,200 m (2,000-4,000 ft) in elevation, but can occur up to 1,350 m (4,500 ft).  It is characterized
by dense forests of tall conifers.  

Mountain Hemlock Zone: This is the highest forested zone in western Oregon and Washington,
extending from about 1,200 m (4,000 ft) to timberline in the Cascade Mountains and on the
Olympic Peninsula.  Mountain hemlock is dominant at lower elevations, and is replaced by forest
patches of subalpine fir at higher elevations.  It is the coolest and wettest forested zone in
western Oregon and Washington.  Most precipitation occurs as snow, and snow-packs and snow
duration often last up to six months or more.  It is characterized by short to medium tall conifers
in dense forests and forest patches interspersed with shrub-lands, grass meadows, and debris
chutes.  

Mixed-Conifer Zone: This forest zone includes the ecologically complex region of southwestern
Oregon where environmental and floristic diversity are high.  It includes mixed vegetation zones
of Douglas-fir, true firs (e.g., grand fir, white fir, red fir), pines, and hardwoods including oaks and
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Pacific madrone.  These forests occur from sea level to 1,800 m (6,000 ft) in elevation, and
climate tends to be milder and drier than elsewhere in western Oregon and Washington.  

C.  Forest Succession 

Unmanaged old-growth climax forests (>400 years-old) are uncommon to rare in western Oregon
and Washington.  Douglas-fir is often the dominant (often sole dominant) tree species up to the
old-growth successional stage in several vegetation zones, due to its propensity for rapid
reproduction in open or early-seral conditions and its longevity.  The typical successional pattern
in unmanaged forest, particularly in the western hemlock/western red cedar zone, begins with a
dense layer of broad-leafed shrubs, followed by rapid growth of coniferous trees, and a relatively
long period of dense stands of Douglas-fir until natural mortality begins to open up the stand and
allow development of an understory.  When stands begin to open up, western hemlock invades to
establish a subcanopy and eventually a multi-layered canopy with Douglas-fir.  If succession
proceeds without disturbance, western hemlock may replace Douglas-fir at 400-500 years.  

D.  Subprovince Implementation Zones 

Coniferous forests in western Oregon and Washington encompass six physiographic
subprovinces  Olympic Peninsula, Coast Range, Klamath Mountains, Southern Cascades (WA),
Northern Cascades (WA), and Western Cascades (OR) (Franklin and Dyrness 1973).  These
subprovinces provide relatively distinct geographic and ecological units for planning.  They are
used throughout the document to further define biological objectives and prioritization of actions
for implementation.  
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CHAPTER 5.  AVIFAUNA 

Information on landbirds in western Oregon and Washington is relatively robust compared to
most of western North America.  This is due in large part to endangered species issues, active
academic institutions, and the economic importance of managed forests.  Yet there are still large
gaps in our knowledge.  Avian inventories, censussing, trend monitoring, and correlative
associations with stand age or habitat type have received the most emphasis.  There are
considerably less data available on species relationships with habitat elements, and only minimal
information on demographic processes such as reproduction, mortality, and recruitment into the
population; landscape issues such as patch size, distribution, and configuration; use of corridors,
and fragmentation.  Additionally, there is only limited information on landbird response to the
two predominant silvicultural prescriptions in managed forests of western Oregon and
Washington, thinning and green-tree/snag retention.  

A.  Species and Habitat Associations 

An essential component for deciding appropriate management actions to conserve landbirds is an
understanding of relationships between species and habitat.  Where data are available, these are
described under each focal species account in Section VIII.  A more complex synthesis of
knowledge on species and habitat relationships is being compiled as part of a bi-state project
entitled Wildlife Habitats and Species Associations in Oregon and Washington (Johnson and
O'Neil 2001).  Products resulting from this project should be considered an appendium to this
document, and function as the information source used to make appropriate decisions on species
management within specific habitat conditions.  

B.  Population Trends 

The BBS (Robbins et al. 1986) is the primary source of population trend information for North
American landbirds.  There are two BBS physiographic regions encompassed within the
boundaries of this conservation strategy  Cascade Mountains and Southern Pacific Rainforests. 
BBS trend results for species primarily associated with coniferous forests in these regions are
presented in Appendix B for the 30year period (1966-1996), and for the most recent period
(1980-1996).  These BBS physiographic regions include some areas outside our boundaries (i.e.,
Willamette Valley and Puget Lowlands are part of the Southern Pacific Rainforests, and east
slope of the Cascades is part of the Cascade Mountains), but data are probably representative in
our geographic context because most of our focal species do not occur or occur in limited numbers
in these areas.  
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An examination of species population trends between the two regions indicates noteworthy
differences.  There are 25 species with significantly declining long-term or recent trends in the
Southern Pacific Rainforests, but only 8 species in the Cascade Mountains (Table 1, Appendix
B).  Conversely, there are only 4 species in the Southern Pacific Rainforests with significantly
increasing long-term or recent trends, and 10 species in the Cascade Mountains.  These
differences suggest a negative factor(s) specific to or primarily occurring in coastal forests.  An
examination of species and species groups with significantly declining trends in the Southern
Pacific Rainforests indicates no apparent pattern in terms of successional stage association,
foraging guild, or nesting guild.  Coastal forests that comprise the Southern Pacific Rainforests are
low elevation, and have been more impacted by human development than forests in the Cascade
Mountains.  The Southern Pacific Rainforest physiographic region also includes the Willamette
Valley and Puget Trough, where extensive development and loss of habitat has occurred.  
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CHAPTER 6.  CONCEPTUAL APPROACH 

Numerous approaches for wildlife conservation have been proposed and implemented in recent
decades.  These approaches have focused on various elements such as single species, management
indicator species, guilds, management assemblages, and ecosystems (reviewed by Block et al.
1995).  All of these approaches have inherent practical or biological limitations that make
implementation of conservation plans or management actions difficult or ineffective.  For
example, the single species approach is usually not cost effective or practical for many species,
and a broad-based biodiversity approach can have conflicting objectives among the myriad of
species involved, and can be ambiguous in terms of design and evaluation without reference to
specific habitat requirements for individual species (Lambeck 1997).  Given the limitations of
these approaches, we developed a "hybrid" strategy for landbird conservation in coniferous
forests of western Oregon and Washington that includes components of "single species" and
"ecosystem" management.  

In the typical PIF approach to bird conservation, priority species are designated using a variety
of criteria to identify species most in need of conservation action.  The emphasis is on single
species management, but there is an underlying assumption that conservation of priority species
supports ecosystem management because other species will likely benefit from actions
implemented to conserve priority species.  This assumption may be appropriate when priority
species are associated with declining habitat (e.g., old growth forest, grasslands), degraded habitat
(e.g., western riparian systems), or habitat features that are reduced across the landscape (e.g.,
snags).  

We supplemented the PIF approach by placing a greater emphasis on ecosystems.  We
recognized that there were a number of important habitat features or attributes for birds in a
functioning coniferous forest ecosystem that did not have a priority species associated with
them.  In addition, we recognized the potential importance of community dynamics operating at
various spatial scales that may involve species that are not considered priority.  Thus, desired
conditions for these habitat attributes or functional relationships would not be described by the
priority species approach.  In order to have a more complete ecosystem approach, and provide a
better planning framework for dealing with future species of concern, we first identified the most
important forest conditions and habitat attributes used by landbirds within the scope of this
plan.  After the initial PIF priority species were determined and their forest conditions and
habitat attributes listed, additional species were selected based on their degree of association with
the remaining important forest conditions and attributes.  
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Using this blend of approaches, we feel there is a much greater likelihood of maintaining key
habitat attributes and providing functioning ecosystems for birds because all the important forest
conditions and habitat attributes are described through this expanded group of species.  We refer
to these species as "focal species" (see below) because they are our focus for describing desired
conditions and attributes.  The rationale for using focal species is to draw immediate attention to
habitat attributes most in need of management actions or most important in a functioning
ecosystem.  Although conservation is directed towards focal species, establishment of conditions
favorable to focal species also will likely benefit a wider group of species with similar habitat
requirements.  

Most of what we know about landbird ecology in coniferous forests of western Oregon and
Washington exists at the scale of individual birds, small populations, or forest stands.  Since this
strategy is designed to be an ecosystem planning tool, it will be necessary to design and
implement management at the landscape-level.  Landscape planning will require addressing
regional populations or sub-populations of birds that occur across many stands.  However, little
is known about relationships between landbird populations and habitat at this larger scale.  The
strategy will introduce hypotheses, using currently known biological information as the basis, to
be tested in an effort to expand our knowledge of landbird biology and management toward the
landscape scale.  

Finally, monitoring of habitat attributes and focal species will provide a means of tracking
progress of the biological objectives.  Monitoring will provide essential feedback for
demonstrating adequacy of conservation efforts on the ground, and guide the adaptive
management component that is inherent in this approach.  

A.  Focal Species 

A list of focal species and their associated habitat attributes is presented in Table 3.  Information
on species status, habitat relationships, response to management, etc. are included under the
appropriate forest condition and habitat attribute in Section VIII.  Some focal species and habitat
attributes are included under two forest conditions.  Information presented on each focal species
was generally limited to data from western Oregon and Washington because forest types, habitat
conditions, silvicultural practices, and forest management are relatively unique from other forests
and other areas.  Occasional references were used from northwestern California because of
similarities in habitat with southern Oregon, and coastal British Columbia and southeastern
Alaska because of similarities with coastal Oregon and Washington.  References from coniferous
forests in eastern Oregon and Washington, and elsewhere in western North America, were
occasionally used when little data were available from western Oregon and Washington.  
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B.  Biological Objectives 

Biological objectives are the cornerstone of this conservation strategy.  Stated simply, they are
"what we think the birds need".  They are not regulatory, nor do they represent the policies of
any agency or organization.  Establishing quantitative biological objectives serves several
purposes: 

# they provide targets for designing management plans and benchmarks for measuring
success of management actions.  

# they provide hypotheses for research, particularly when objectives are based on
assumptions and/or professional judgement due to lack of data.  

# they are probably our best form of outreach to communicate to others what is needed
to conserve landbirds.  

Table 3.  Forest conditions and associated habitat attributes and focal species for landbird
conservation in coniferous forests of western Oregon and Washington.
FOREST CONDITION HABITAT ATTRIBUTE FOCAL SPECIES
Old-Growth Forest Large snags Vaux's swift

Large trees Brown creeper
Conifer cones Red crossbill

Mature Forest: Multi-
Layered

Large snags Pileated woodpecker
Large trees Brown creeper
Conifer cones Red crossbill
Closed canopy Hermit warbler
Deciduous canopy trees Pacific-slope flycatcher
Mid-story tree layers Varied thrush
Open mid-story Hammond's flycatcher
Deciduous understory Wilson's warbler
Forest floor complexity Winter wren

Young Forest: Understory
Reinitiating

Closed canopy Hermit warbler
Deciduous canopy trees Pacific-slope flycatcher
Open mid-story Hammond's flycatcher
Deciduous canopy trees Black-throated gray warbler
Deciduous understory Wilson's warbler
Forest floor complexity Winter wren

Pole Forest: Stem
Exclusion

Deciduous canopy trees Black-throated gray warbler
Deciduous subcanopy/understory Hutton's vireo

Early-Seral Forest: Stand
Initiation

Residual canopy trees Olive-sided flycatcher
Snags Western bluebird
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Deciduous vegetation Orange-crowned warbler
Nectar-producing plants Rufous hummingbird

Forest Inclusions/ 

Unique Habitats

Mineral springs Band-tailed pigeon
Alpine American pipit
Waterfalls Black swift
High elevation wet meadows Lincoln's sparrow

Our biological objectives are primarily stand-level and habitat-based, and are derived from current
knowledge and professional judgement about bird-habitat relationships.  Because of variability in
the type, quality, and amount of data on focal species, some biological objectives are detailed and
quantitative and others are descriptive and qualitative.  Because data are limited for many species,
biological objectives are often based on assumptions which become the basis for research as
testable hypotheses.  

Management activities occur daily in coniferous forests of western Oregon and Washington
despite limited knowledge of the effects of these activities on landbirds.  Thus, it is important to
establish quantitative biological objectives to begin a proactive approach to landbird conservation. 
Although biological objectives can function as an important target for management, objectives
should be considered flexible and adaptive within a range of site-specific conditions, various
levels of participation, and incorporation of additional data stimulated by the strategy.  

Two factors were paramount in setting quantitative biological objectives: 1) means (rather than
minimums) of available data were used because they more likely provide adequate conditions for
maintaining populations, and 2) optimal or high quality habitat was emphasized (to the degree of
our knowledge) for self-sustaining populations in geographic areas most suitable for maintaining
or providing that habitat.  Focal species also will occupy marginal habitats and peripheral areas at
various population levels that may allow for survival and dispersal of individuals, but may or
may not provide resources for successful reproduction.  Thus, it is assumed that populations of
focal species will occur outside of the conservation focus described in the biological objectives,
and these populations may or may not contribute to a species conservation.  However, this
strategy emphasizes setting biological objectives for habitat conditions within areas where focal
species are most common, and presumably habitat is most suitable.  

Unless otherwise indicated, data on population density or abundance are used to indicate habitat
suitability.  This assumes healthy, viable populations where species are most abundant, despite
widely accepted recognition that density and associated habitat quality can be a misleading or
inaccurate measure of population viability (Van Horne 1983).  From a practical standpoint, this
habitat-based approach has been widely used because of 1) the ease and cost effectiveness of
collection such data, and 2) demographic information is often unavailable.  However, a consistent
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theme throughout this conservation strategy is that use of habitat quality to represent population
health is an assumption that will ultimately need to be validated with demographic data to
determine relationships between habitat characteristics and population viability.  

C.  Conservation Options 

Conservation options are examples of management actions that may be used to achieve biological
objectives or enhance conservation relative to a habitat attribute or focal species.  They are
management recommendations that can be incorporated into silvicultural prescriptions or
implemented on an opportunistic basis.  Management techniques suggested include only a few of
the wide variety of options available.  Desimone (1998) reviews many of the silvicultural
techniques used in western Oregon and Washington.  

Land managers and biologists should consult with foresters and silviculturalists to ascertain
appropriate conservation options to prescribe for specific areas.  These individuals also can be a
valuable source of information for additional management actions to achieve biological objectives.  
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CHAPTER 7.  LANDBIRD CONSERVATION 

Because of the diversity of landbird species and ecological niches in coniferous forests of western
Oregon and Washington, conservation will require a complex array of forest conditions and
structural components within variable landscape patterns.  Management goals need to be
carefully designed and integrated across several scales to meet the needs of multiple species.  In
managed forests, landbird conservation may likely include the need for areas which function as
reserves (primarily federal lands), and a blend of conventional forestry such as clear-cutting with
modifications such as longer rotations, structural heterogeneity, and efforts to create old growth
attributes in managed stands (Bunnell et al. 1997).  

In the following sections, biological objectives and conservation options are described for each
focal species and associated habitat attribute within the five forest conditions described earlier. 
Preceding these, there is a brief overview of management issues related to conservation of each
habitat attribute.  Examples of other species expected to benefit from management for the focal
species are listed, although their conservation is not dependent upon or synonymous with
conservation of focal species.  Finally, assumptions upon which the biological objectives are
based are stated, with suggestions for research or monitoring to address information needs, and
provide data to refine and update biological objectives.  

A.  Regional Forest Conditions 

Habitat Objectives (Subprovinces): 

Old-Growth Forest: 

T   Maintain existing old-growth forest, and where <15% of the landscape within a
subprovince, initiate actions to develop old-growth forest to provide >15% old
growth forest in each subprovince.  

Mature Forest: Multi-Layered: 

T   Maintain existing mature forest, and where <15% of the landscape within a
subprovince, initiate actions to develop mature forest to provide >15% mature
forest in each subprovince.

Young Forest: Understory Re-initiating 

T   Maintain 10-30% of each subprovince in young forest, and 20-40% of the
subprovince in some combination of young and pole forest.  

Pole Forest: Stem Exclusion 
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T   Maintain 10-30% of each subprovince in pole forest, and 20-40% of the
subprovince in some combination of young and pole forest.  

Early-seral Forest: Stand Initiation Stage: 

T   Maintain 20-40% of each subprovince in early-seral forest.  

Assumptions/Rationale: Maintaining a diversity of native landbird species throughout the
planning area is a desirable goal.  Landbirds are often associated with structural stages in
coniferous forests, so the initial step to achieve this goal would be to provide some relatively
equal mix of successional stages.  Specific habitat components within each of the successional
stages would also be necessary, and these attributes are the focus of species habitat objectives
described throughout the remainder of this document.  The objectives above are intended to
provide a coarse framework for maintaining biodiversity across subprovinces.  These objectives
would provide roughly equal amounts of early, mid, and late-seral forest with flexible targets and
limits on early and mid seral, but none on late-seral.  The objectives are not intended as targets for
levels smaller than subprovince, but could be used as guidelines for smaller scales (e.g.,
watersheds) where intensive management often precludes representation of late-successional
forest.  

B.  Old-growth Forest 

Amid the mosaic of land ownerships, forest types, conditions, and age classes, there is clearly a
need to maintain some coniferous forest in western Oregon and Washington as old-growth. 
Under the Northwest Forest Plan, federal lands have been designated to play the primary role in
providing habitat for species associated with late-successional forest.  Timber extraction on
federal forest land has been substantially reduced from previous levels, which allows for
protection of existing old-growth forest, and designation of younger forests for recruitment into
old-growth status (Bunnell et al. 1997).  

Several landbird species are associated with old-growth forests.  These species may be associated
with complexity of the forest (i.e., multiple habitat attributes) or with a single habitat element or
attribute.  Habitat attributes that appear to be important for landbirds in old-growth forest are
large snags, large trees, and production of conifer cones.  

Attribute & Focal Species: LARGE SNAGS -VAUX’S SWIFT 
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Issues: Many species of landbirds use or are dependent upon snags.  In unmanaged late-
successional forests there is a regular supply of dying and dead trees due to natural processes. 
Large snags are more abundant in old-growth than mature forest (Spies and Franklin 1991).  Large
snags are generally unavailable under intensive forest management practices such as clear-cut
logging, repeated harvest entries, and rotation ages <80 years (Mannan et al. 1980).  This is
primarily because 1) cost-effective extraction of wood and shorter rotation ages preclude
development of snags, particularly large snags, and 2) existing snags in harvest units are typically
removed if they are considered operational safety hazards.  Where snag management policies are
implemented on intensively managed lands, created or retained snags are generally <50 cm (20 in)
dbh because large snags require more than 80 years to develop (Cline et al. 1980).  Thus,
recommendations for large snags are unlikely to be achieved in intensively managed forests unless
recruitment snags (large live trees) are maintained through rotations.  

Focal Species: VAUX'S SWIFT (Chaetura vauxi) 
Distribution: Long-distance, neotropical migrant that breeds throughout coniferous forests in western
Oregon and Washington.  
Populations: Non-significant declining (-1.7% per year) long-term trend in the Cascade Mountains, but
recent trend is a significant (p<.10) decline of -7.0% per year (Sauer et al. 1997).  In the Southern Pacific
Rainforests, significant (p<.05) long-term declining trend (-5.7% per year) with a non-significant recent
increasing trend of 20.9% per year.  Population trends in Oregon and Washington are different, although
these include data from forests in eastern Oregon and Washington.  Long-term and recent trends in Oregon
are non-significant increases (3.5 and 28.3% per year, respectively).  Long-term trend in Washington is a
non-significant decline of -4.1% per year, with a significantly (p<.05) declining trend of -10.1% per year
during the recent period.  

Relative abundance data indicate higher populations in the Cascade Mountains (30 year mean of 2.3
bpr) than Southern Pacific Rainforests (30 year mean of 0.8 bpr) (Sauer et al. 1997).  Relative abundance
data also indicate the population in Washington (30 year mean of 1.2 bpr) is twice as high as Oregon (30
year mean of 0.6 bpr).  
Habitat Relationships: An aerial insectivore associated with late-successional forests and large, hollow
snags used as nest and roost trees.  Captures insects in the air space above forests and forest openings. 
Aerial foraging requires open space which can occur in a variety of forest seral stages and non-forest
habitats.  Aquatic habitats preferentially selected for foraging in northeastern Oregon (Bull and Beckwith
1993).  

In low to moderate elevation (420-1,168 m [1,378-3,832 ft]) unmanaged forests of the southern
Washington Cascades, significantly more abundant in old-growth (>200 years) than younger forests, and
the only diurnal species dependent on old-growth (Manuwal 1991, Lundquist and Mariani 1991).  In
unmanaged Douglas-fir forests of the Oregon Coast Range, absent from young forest (40-80 years), only
incidentally detected in mature forest (80-200 years), and relatively abundant in old-growth (>200 years)
(Carey et al. 1991).  Abundance significantly higher in old-growth than logged stands (partial over-story
removal or harvest regeneration cuts) in grand fir forests of northeastern Oregon (Bull and Hohmann 1992).  

Abundance strongly (positively) correlated with density of live trees >100 cm (40 in) dbh, soft
Douglas-fir snags, and western hemlock and western white pine snags and live trees in unmanaged forests of
the southern Washington Cascades (Lundquist and Mariani 1991).  
Response to Management: There have been no studies reporting on the effect of management activities on
Vaux's swift.  
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Nesting/Territories: Nests in large-diameter, hollow trees (live or dead) with entrances through broken
tops, cavities created through natural processes (e.g., heart rot, fire), or cavities excavated by woodpeckers,
particularly pileated woodpecker.  Colonial nesting has been reported, although single-nests most common. 

A nest in old-growth in the southern Washington Cascades was in a broken-topped western red cedar
snag with a 77 cm (30 in) dbh and 10 m (33 ft) tall (Lundquist and Mariani 1991).  In northeastern
Oregon, mean nest tree dbh was 68 cm (27 in) (n=21) and height was 25 m (82 ft) tall (Bull and Cooper
1991).  Mean canopy closure associated with nest trees was 71%.  All nest trees had heartwood cores
hollowed out by Indian paint fungus, and all had cavities excavated by pileated woodpeckers.  

Nests occur primarily in old-growth forest, but two nests reported from regeneration harvest units in
northeastern Oregon suggests that swifts will nest in logged stands if suitable snags are available (Bull and
Hohmann 1992).  

Conservation: Availability of suitable large hollow snags and trees appears to be major factor limiting
populations.  Optimal nesting habitat appears to be late-successional unmanaged forests where large hollow
snags can be relatively abundant due to natural processes.  The broken, multi-layered canopy of old-growth
forest also provides more access for aerial foraging than relatively closed canopies of younger stands. 
Suitable nesting habitat is rare in managed forests (Bull and Collins 1993), but they have been reported
nesting and roosting in logged stands (Bull and Hohmann 1992).  If nesting habitat can be provided in
managed forests, it will likely require long rotations with snag and green-tree retention (recruitment snags)
at all harvest entries and through multiple rotations.  Proximity to aquatic/riparian habitats for increased
prey base may be important in drier sites (e.g., mixed-conifer forests of southwestern Oregon).  

Population Objectives (Trends): 

T   Western Oregon and Washington: Reverse declining BBS population trends to
achieve stable (non-significant trend of <2% per year) or increasing trends in the
next 20 years (by 2010) throughout western Oregon and Washington.  

Habitat Objectives (Stand-Level): 

T   Nest structures should be: 

T  >68 cm (27 in) dbh and >25 m (82 ft) tall, 

T  accessible for flying swifts, either above the canopy or in canopy gaps, 

T  in different stages of decay (including some hollow snags),  

T  in stands with $60% canopy closure (not necessarily at the snag).  

T   Maintain a 2 ha (5 ac) no-harvest buffer around known nest or roost sites.  

Habitat Objectives (Landscape-Level): 

T   Provide an average of m 5 potential nest/roost structure (as described above) per
square mile within landscape management units (e.g., watersheds, townships,
sections) at any point in time, under the following conditions: 

T   $ 30% must have broken tops (created or natural), 

T   up to 20% can be snags, and 
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T   70% can be live trees with obvious signs of defects (broken tops, large cavity
excavations).  

Habitat Objectives (Provinces): 

T   Klamath Mountains: Provide habitat conditions as described above in general
proximity to riparian habitats 

Assumptions/Rationale: Old-growth forest is sufficient to provide suitable habitat
conditions.  Most data are from forests in northeastern Oregon, and from a limited sample
size of nests.  Objectives for canopy closure, snag size and height are based on data from
Bull and Collins (1993).  Objectives for nest/roost conditions reflect a range of potential
nest types to maintain the species throughout an area.  

Conservation Options: 

#  Optimal sites for Vaux's swift conservation should be selected based on proximity to
aquatic/riparian habitats for foraging, and in conjunction with pileated woodpecker
conservation sites.  

#  Extend rotation ages to >100 years to provide snags of sufficient size, and retain these
snags and recruit replacement snags (large live trees) at each harvest entry.  

#  In harvest units and riparian buffer zones, retain the largest live trees, particularly
dying or defective trees (e.g., broken tops, fungal conks, insect infestations), through
rotations as recruitment snags for potential nest sites if nesting is documented in logged
stands (see information needs below).  

#  Retain known or suitable nesting and roosting snags, particularly hollow snags, from all
harvest and salvage activities and restrict access for fuel wood cutters.  

#  If snags have not been retained (or insufficient in number), create snags through
blasting tops or inoculation with heart rot if size of trees meets species requirements.  

#  Where possible, introduce fire into stands with large snags to enhance processes to
create hollow snags.  

#  Avoid use of pesticides near retained snags (WDFW 1995).  

Species to Benefit: Many primary and secondary cavity nesters, but particularly pileated
woodpecker, hairy woodpecker, brown creeper, red-breasted nuthatch, chestnut-backed
chickadee, red-breasted sapsucker, and northern pygmy owl.  
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Information Needs: 

#  Data are needed on all aspects of nesting ecology and habitat use.  For example, does
patch size or snag density affect suitability of nesting habitat? Are there other limiting
factors such as microclimate, proximity to water or forest openings? 

#  In managed forests, do riparian buffer zones or logged stands provide nesting habitat if
suitable large snags are retained? If so, are there limiting factors such as buffer width,
patch size, snag distribution, density, or configuration? 

#  How can processes that create hollow snags (e.g., heart rot, fire) be
incorporated and maintained through forest management? 

#  Will birds recolonize areas where suitable snags are created? Are there variables
to consider such as proximity to riparian habitats, proximity to other nesting
areas? 

Attribute & Focal Species: LARGE TREES - BROWN CREEPER 

Issues: Large trees add vertical structure and complexity to forests.  Large trees with deeply
fissured bark such as Douglas-fir or scaly bark such as western red cedar increase surface area for
bark foraging birds (Peterson et al. 1989).  In unmanaged forests, large trees are more abundant in
mature and old-growth than younger forests (Spies and Franklin 1991).  Large trees are generally
unavailable under intensive forest management practices such as clearcut logging, repeated harvest
entries, and rotation ages <80 years because current strategies for cost-effective extraction of
wood and shorter rotation ages preclude development of large trees.  Where green-tree retention
policies are implemented on intensively managed lands, retained trees are generally <50 cm (20
in) dbh because large trees require more than 80 years to develop (Cline et al. 1980).  Thus,
recommendations for large trees are unlikely to be achieved on intensively managed forests unless
large trees are maintained through rotations.  

Focal Species: BROWN CREEPER (Certhia americana) 
Distribution: Resident species that breeds throughout coniferous forests of western Oregon and
Washington.  

Populations: Significant (p<.05) declining (-6.6% per year) long-term trend in the Cascade Mountains,
although recent trend is a non-significant increase of 2.1% per year (Sauer et al. 1997).  Relatively stable
long term and recent trends in the Southern Pacific Rainforests with a non-significant increase (2% per year)
during the long-term, and a non-significant decrease (-1.1% per year) in the recent period.  Population
trends in Oregon and Washington are different, although these include data from forests in eastern Oregon
and Washington.  Long-term trend in Oregon is a highly significant (p<.01) decline (-4.6% per year),
which includes highly significant (p<.01) declining trend of -12.7% per year during early period, but a non-
significant declining trend of -6.4% per year during recent period.  Long-term trend in Washington is a
non-significant increase of 6.4% per year, which includes a highly significant (p<.01) increasing trend of
7.8% per year during the recent period.  
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Relative abundance data indicate slightly higher populations in the Southern Pacific Rainforests (30
year mean of 1.3 bpr) than the Cascade Mountains (30 year mean of 0.9 bpr) (Sauer et al. 1997).  Relative
abundance data also indicate slightly higher populations in Oregon than Washington (30 year means of 0.9
and 0.5 bpr, respectively).  

Habitat Relationships: A bark-gleaning insectivore associated with late-successional forests and old-
growth trees during both breeding season and winter.  Forages on boles of largest trees available,
particularly Douglas-fir, and particularly trees with deep fissures or furrows in the bark (Mariani and
Manuwal 1990) and trees with many branches (Weikel 1997).  Nesting usually occurs in cavities or
between a piece of peeling bark and the tree bole (Mariani 1987).  

In a summary of existing literature from Oregon forests, Hagar et al. (1995) considered it sensitive
(positively) to late-seral habitats (i.e., positively responsive to late-seral habitats such that it is absent from
other habitats along a portion of the seral stage gradient).  In unmanaged Douglas-fir forests of the Oregon
Coast Range, and Douglas-fir/hardwood forests of southwestern Oregon and northwestern California,
increased in abundance with age in stands >40 years old, and significantly more abundant in old-growth
(>200 years) than mature (80-200 years) and young (40-80 years) forests (Carey et al. 1991, Ralph et al.
1991).  In unmanaged Douglas-fir forests of the southern Washington Cascades, abundance significantly
lower in young stands (55-80 years) than mature stands (95-190 years) and old-growth (>250 years)
(Mariani 1987).  In small riparian zones of 2nd and 3rd order streams (conifer dominated) in low to
moderate elevations (457-914 m [1,500-3,000 ft]) in the west-central Oregon Cascades, significantly more
abundant in old-growth (400-450 years) than mature (150-200 years) stands, and only rarely recorded in
young (25-35 years) stands (Anthony et al. 1996).  Strongly associated (i.e., preferentially selected) with
late-successional stands (mean > 53 cm [21 in] dbh and 120-140 years old) over younger stands in all
elevations in managed forests of the central Oregon Coast Range (McGarigal and McComb 1995).  On
industrial forest lands in western Washington, occurred in low abundance in harvest-age stands (50-70
years) (Manuwal and Pearson 1997).  It has been suggested that stands <80 years represent marginal habitat
(Mariani 1987), although demographic data on productivity will be necessary to test this hypothesis.  

Positively associated with densities of large conifers (Mannan 19??).  Consistent positive relationship
with large tree (>100 cm [39 in] dbh) density in unmanaged forests of the Oregon Coast Range (Carey et al.
1991), and in old-growth stands of western hemlock in the southern Washington Cascades (Mariani and
Manuwal 1990).  Abundance positively correlated with hard Douglas-fir snags >50 cm (20 in) dbh in
unmanaged forests of the southern Washington Cascades (Lundquist and Mariani 1991).  In three sub-
basins of the central Oregon Coast Range, percent of the sub-basin in large saw-timber (mean dbh >53 cm
[21 in] and 120-140 years old) explained most (73-78%) of brown creeper abundance (Brooks 1997).  

Generally negatively associated with hardwoods, which have been reported as inadequate foraging sites
(Mariani 1987).  In the Oregon Coast Range, abundance negatively associated with densities of small
hardwoods (Nelson 1989).  Not recorded in 2nd and 3rd order riparian transects in unmanaged mature
coniferous and mixed deciduous/coniferous forest in the central Oregon Coast Range, despite being
relatively common in adjacent upslope transects (McGarigal and McComb 1992).  

Response to Management: In low elevation Douglas-fir dominated managed forests at the eastern edge of
the central Oregon Coast Range, abundance decreased in response to timber harvesting 24 years post-
harvest, and the decrease was linear from mature forest through several types of treatment with different
levels of green-tree retention (Chambers 1996).  In managed Douglas-fir forests of the Oregon Coast Range,
responded negatively to heavy thinning (approximately 150-188 trees/ha [60-75 trees/ac] remaining) with
significantly decreased abundance in stands in 12 years post-thinning, but experienced no change in
abundance with moderate thinning (100-120 trees/acre [250-300 trees/ha] remaining) (Weikel 1997).  Did
not significantly differ in abundance between unthinned (mean 495 trees/ha [198 trees/ac]) and moderately
thinned (mean 360 trees/ha [144 trees/ac]) 40-55 year old Douglas-fir stands 5-15 years post-harvest in low
to moderate elevations (280-625 m [919-2,050 ft]) of the central and northern Oregon Coast Range (Hagar
et al. 1996).  Also, did not significantly differ in abundance between unthinned (mean 1,270 trees/ha [508
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trees/ac]) and moderately thinned (mean 466 trees/ha [186 trees/ac]) 45-50 year old managed western
hemlock stands 45 years post thinning in low elevations (494-585 m [1,620-1,919 ft]) of the southern
Washington Cascades (Artman 1990).  In mixed-conifer forests of southwestern Oregon, abundance declined
in commercial thins with group selection on overstory Ponderosa Pine which resulted in approximately
40% canopy closure (Janes 1997).  

Generally needs high canopy closure (Nelson 1989), and either not associated with green-tree retention
sites or found in low numbers there.  Not present in 18 low to moderate elevation (671-1,216 m [2,200-
3,989 ft]) managed stands between 535 years old in the central Oregon Cascades where green-tree retention
did not occur (Bettinger 1996).  Did not occur in low to moderate elevation (590-780 m [1,935-2,559 ft])
green-tree retention stands with a mean of 12 trees/ha (5 trees/ac) >30 cm (12 in) dbh in the central Oregon
Cascades (Vega 1993).  Not present in green-tree retention stands with less than 10 trees/ha (4 trees/ac) >10
cm (4 in) dbh in high elevations of the Oregon Cascades (Hansen and Hounihan 1995).  In the latter study,
when present in green-tree retention stands, there was a significant relationship with mean and variance of
large trees present (Hansen and Hounihan 1995).  Observed foraging, but not nesting, in modified clearcuts
(1.2 trees/ha [0.5 trees/ac]) 24 years post-harvest in low elevation Douglas-fir dominated stands at the
eastern edge of the central Oregon Coast Range, (Chambers 1996).  Not recorded in small (mean 40 m x
120 m [130 x 375 ft]) green-tree retention aggregate patches in low elevation, mature managed forests of the
southwestern Washington Cascades (Stofel 1993).  Abundance had a positive relationship with large saw-
timber (mean dbh >53 cm [21 in] and 120-140 years old) patch size in the Oregon Coast Range,
suggesting that patches at least the size of the territory may provide habitat (Brooks 1997).  

Several studies indicate it may be a forest interior species that is sensitive to habitat area and
fragmentation: 

1.  Detected less than 1% of the time in edge habitat on over 1,700 detections in Douglas-fir
forests of northwestern California (Rosenberg and Raphael 1986).  

2.  Nelson (1989) considered it a forest interior species in the Oregon Coast Range based on nests
farther from stand edge (mean 252.1 m [780 ft]) than other cavity-nesting species.  
3.  Strongly affected (positively) by proportional abundance of large saw-timber (mean dbh >53 cm
[21 in] and 120-140 years old) in the landscape in all elevations of managed forests of the central
Oregon Coast Range (McGarigal and McComb 1995).  
4.  In high elevation Engleman spruce/subalpine fir in the Rocky Mountains of southeastern
Wyoming, regularly occurred in unfragmented stands, but never detected in fragmented stands
(stand size of 45 ha [113 ac] with 100 m [330 ft] clearcut strips on 50% of the area, and stand size
25 ha [63 ac] with numerous 13 ha [0.4=1.2 ac] patch cuts over 20% of the area (Keller and
Anderson 1992).  

5.  Over twice as abundant in continuous old-growth (stand size of 240 ha [593 ac]) than
fragmented old-growth (old-growth with numerous 18 year old clearcuts averaging 4 ha [9 ac]) in
western red cedar/western hemlock forests in northern Idaho (Hejl and Paige 1995).  
6.  At the landscape level, significant positive association with amount of mature forest in 100 ha
(250 ac) circles on industrial forest land in western Washington (Manuwal and Pearson 1997).  

In a summary of existing literature from Oregon forests, Hagar et al. (1995) considered it one of only
five bird species negatively responsive to heterogeneous landscapes (i.e., exhibits a negative numerical or
functional response to landscape heterogeneity, but may occur in habitats along entire gradient from no
landscape heterogeneity to a high degree of landscape heterogeneity).  

In a simulation of alternative silvicultural scenarios using forest succession modeling and bird data
from five studies in the west-central Oregon Cascades; suitable habitat never developed under 40year
rotations, and creepers occurred in intermediate densities in open-canopy stands with green-tree retention,
and reached peak abundance in closed-canopy stands >100 years old (Hansen et al. 1995).  The model
indicated that modest creeper densities would occur in the first few decades after harvest if low to moderate
levels of canopy trees (i.e., 10-30 trees/ha [412 trees/ac]) were retained.  
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Nesting/Territories: In unmanaged forests of the Oregon Coast Range, nested in old cavities and feeding
holes of primary excavators (Nelson 1989).  Nests in live trees are usually in large diameter, older trees
where bark has peeled away (Mariani 1987).  

Prefer conifer snags or live trees (especially deep furrowed bark of large Douglas-fir) >50 cm (20 in) for
foraging and nesting (Mariani 1987).  In the central Oregon Coast Range, nest areas had high basal area of
live trees and high percent canopy closure (Nelson 1989).  In unmanaged forests of the Oregon Coast
Range, 76% (n=50) of nests were in Douglas-fir, and 90% of those nests in snags (Nelson 1989).  In
unmanaged Douglas-fir forests of the southwestern Washington Cascades, 89% (n=28) of nests were in
snags, and nests most frequently occurred in western white pine, significantly more than available (Mariani
1987).  

In unmanaged forests of the Oregon Coast Range, used the largest snags available for nesting, with a
mean dbh of 84 cm (33 in) (n=50) (Carey et al. 1991).  In the central Oregon Coast Range, most nests were
located in old-growth forest (n=28), and mean dbh was 107 cm (42 in) (Nelson 1989).  In unmanaged
Douglas-fir forests of the southwestern Washington Cascades, mean dbh of nest snags (n=28) was 59 cm
(23 in) (Mariani 1987).  In the latter study, dbh of nests in three live trees were all greater than 90 cm (35
in).  

In unmanaged Douglas-fir forests of the southwestern Washington Cascades, preferred snags in early
decay stages (greater percentage of bark remaining) for nesting (Mariani 1987), with 80% (n=25) in decay
class 2 (of 5 classes) (Lundquist and Mariani 1991).  However, in unmanaged Douglas-fir forests of the
Oregon Coast Range, primarily used advanced decayed snags with 71% (n=29) of nests in decay class 2 (of
3 classes) and 22% (n=9) in decay class 3 (Nelson 1989).  In the Olympic Mountains of Washington,
absent from stands where snags had been removed (Zarnowitz and Manuwal 1985).  

In unmanaged forests of the Oregon Coast Range, most nests (56%, n=28) located in old-growth
stands (>200 years), but nests also found in mature (80-200 years) (28%, n=14) and young (40-80 years)
stands (16%, n=8) (Nelson 1989).  Also nested in areas with high basal area of live trees, high density of
medium (2040 cm [816 in]) diameter snags, and high percent canopy cover.  

Brooks (1997) reported a territory size of 3 ha (7.5 ac) in western Oregon and Washington.  Territory
size in ?? ranged from 2.36.4 ha (5.715.8 ac) (Davis 1978).  

Conservation: Optimal habitat appears to be mature and old-growth unmanaged forests where large trees
and snags for foraging and nesting are relatively abundant due to natural processes.  Bark surface area,
depth, and complexity of bark furrows in large trees, especially Douglas-fir, offers unique foraging and
nesting opportunities not available with small trees.  Foraging occurs in bark crevices and arthropod
abundance and availability are positively correlated with tree size and bark characteristics (Mannan et al.
1985).  It appears to be less abundant or absent in unmanaged younger forests which lack these
characteristics, and managed forests where rotation lengths limit development of large trees and snags. 
Designated areas of unmanaged late successional forest will likely provide the most suitable nesting
habitat.  It appears that moderate thinning in managed stands approximately 50 years old may not affect
abundance, but heavy thinning decreases abundance.  However, abundance is generally low in these stands
regardless of management.  

There are indications that it is a forest interior species and may be sensitive to area size and degree of
fragmentation.  The mechanism for this sensitivity is unknown, but Keller and Anderson (1992) suggest
there must be a minimum density of foraging sites (i.e., large trees) per territory before a habitat is suitable. 
As large trees are removed, resource density may be reduced below acceptable levels for energetic
sustainability.  They may be particularly sensitive in high elevations where there is lower productivity and
resources are dispersed.  Likely affected to less a degree by fragmentation at lower elevations or where
productivity is high enough to concentrate resources.  

The likelihood of successful nesting and maintaining viable populations in green-tree or snag retention
stands is unknown, although indications are that retention levels would need to be high.  If nesting is to
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occur in green-tree retention stands, it is likely that retention configuration needs to be clumped rather than
dispersed, and maintained through rotations to achieve large trees.  If retention stands do not support
nesting populations, retention green-trees may provide suitable nesting habitat in latter stages of the
rotation as surrounding forest has matured to provide larger trees and higher canopy closure.  Additionally,
high levels of retention of large canopy green-trees (e.g., >18/ha [7/ac]) during harvest may provide suitable
foraging habitat during stand development.  

Population Objectives (Trend): 

T   Cascade Mountains: Reverse declining BBS population trends to achieve stable
(non-significant trend of <2% per year) or increasing trends in the next 20 years
(by 2020).  

Habitat Objectives (Stand-level): 

      T   Provide late-successional forest in blocks >30 ha (75 ac).  

T   In managed forests, 

T   retain the largest live trees, preferably Douglas-fir, including m18 green
trees/ha (7/ac) >46 cm (18 in) dbh with at least 2 trees >60 cm (24 in) dbh.  

T   retain trees through rotations for foraging trees and recruitment snags for
potential nest sites if nesting is documented in younger managed stands (see
information needs below).  

Habitat Objectives (Landscape-level): 

T   Provide an average of 2 contiguous blocks of late-successional forest >30 ha (75
ac) or one block >60 ha (150 ac) per square mile within landscape management
units (e.g., watersheds, townships, sections).  

Assumptions/Rationale: Old-growth forest is sufficient to provide suitable habitat conditions. 
Data indicate that brown creepers are not present in young green-tree retention harvest units with
<12 trees/ha (5/ac) >30 cm (12 in) dbh, but are present and in proportional abundance as density
of large trees is increased (Vega 1993).  The biological objective of 18 trees/ha (7/ac) >46 cm (18
in) dbh is a 50% increase over the minimum for occurrence, and the 60 cm (24 in) dbh is the
lowest mean of nest tree dbh from three studies.  Stand size of 30 ha (75 ac) is based on adjusted
data (i.e., minimum of 20 ha) from winter wren in northwestern California (Rosenberg and
Raphael 1986), another species considered a forest interior species.  

Conservation Options: 

#  Optimal sites for brown creeper conservation should be selected based on elevation
(above 300 m [1,000 ft]), a high percentage or potential for Douglas-fir (drier, south-
facing), and if available, the presence of western white pine.  
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#  Extend rotation age to >80 years to allow for development of large trees and snags, and
retain these trees and snags and recruit replacements at each harvest entry.  

#  In conjunction with extended rotations, conduct early and frequent thinning to
accelerate individual tree growth and faster development of large trees.  

#  In harvest units, retained trees should be clumped (retention aggregates), and should be
primarily Douglas-fir with an emphasis on trees with deep fissures or furrows in the bark. 

#  Maintain stands in largest tracts possible to reduce amount of edge and fragmentation.  

Species to Benefit: Primarily species associated with late-successional forests that use large trees
for foraging or nesting such as red-breasted nuthatch, golden-crowned kinglet, chestnut-backed
chickadee, hermit warbler, pine siskin, and red crossbill.  When large trees become snags, several
primary and secondary cavity-nesters that nest in late-successional forest will benefit such as
pileated woodpecker, hairy woodpecker, red-breasted sapsucker, and Vaux's swift.  

Information Needs: 

#  Is there a stand-level threshold for limiting factors such as canopy closure, patch size,
or tree species composition? Do these vary by elevation or forest vegetation zone? 

#  At the landscape-level, does patch size, configuration, or proportional occurrence in
the landscape affect reproductive success? 

#  In managed forests, do riparian buffer zones or logged stands provide nesting habitat if
suitable large trees are retained? If so, are there limiting factors such as buffer width, patch
size, or tree density? 

#  Are populations in younger stands (<80 years) contributing to species persistence (are
they reproductively viable)? 

#  Is there a minimum density of foraging sites (i.e., large trees) per territory? If so, is
there a threshold of the spatial extent of foraging sites that cannot be exceeded for
acceptable levels of energetic sustainability? Does this vary by elevation or forest type? 

Attribute & Focal Species: CONIFER CONES - RED CROSSBILL 

Issues: Late successional conifer forests provide greatest numbers of dominant cone-
bearing trees (Spies and Franklin 1991).  The most productive Douglas-fir cone crops
occur in stands >200 years old (Hermann and Lavender 1991).  Old-growth structural
diversity allows dominant canopy species (e.g., western hemlock, Douglas-fir) to receive
sunlight on a greater crown surface area than younger forests, resulting in enhanced cone
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production (Spies and Franklin 1991).  Reductions in the amount of late-successional
forest has reduced the number of large trees capable of producing conifer cones.  As
suitable patches of late-successional forest become reduced in size and spatially more
isolated, species dependent upon cones for foraging are forced to extend their search for
suitable habitat over greater areas.  Additionally, the average interval between good cone
crops in individual trees can vary from 37 years, depending upon species.  Short harvest
rotation ages also has resulted in a younger more fragmented forest with reduced
availability of mature cone-bearing trees.  Other factors that can adversely affect conifer
seed foraging birds include intensive cone harvest by introduced species (e.g., eastern fox
squirrels) and by man.  

Focal Species: RED CROSSBILL (Loxia curvirostra) 

Distribution: Resident nomadic species that breeds throughout coniferous forests of western Oregon and
Washington, primarily at moderate to high elevations (>600 m[2,000 ft]).  

Populations: Relatively stable long-term and recent trends in the Cascade Mountains (non-significant -0.9
and 5.5% per year, respectively).  Long-term and recent trends in the Southern Pacific Rainforests are
substantially increasing , but are non-significant (12.5 and 25.3% per year, respectively) (Sauer et al. 1997). 
Long-term and recent population trends in Oregon and Washington are relatively stable.  In Oregon,
relatively stable non-significant trends of 2.0 and 8.1% per year, respectively.  In Washington, non-
significant increasing trends of 1.9 and 5.9% per year, respectively.  

Relative abundance data indicate over twice as many birds in the Cascade Mountains (30 year mean of
7.4 bpr) as the Southern Pacific Rainforests (30 year mean of 3.5 bpr) (Sauer et al. 1997).  Relative
abundance data also indicate twice as many birds in Oregon (30 year mean of 8.6 bpr) as Washington (30
year mean of 4.3 bpr).  

Numbers and distribution can be highly variable from year to year.  When cone crop is low, may be
absent from seemingly suitable habitat.  Also can be locally abundant when cone crop is plentiful.  Because
of this, BBS data may be inadequate to accurately detect changes in population.  

Habitat Relationships: In low to moderate elevation (420-1,168 m[1,378-3,832 ft]) unmanaged forests of
the Cascade Mountains and Coast Range of Oregon, old-growth was considered optimum habitat and
detected more often in old-growth (> 250 years) than young (55-80 years) and mature (95-190 years) stands
(Manuwal 1991).  Strongly associated (i.e., preferentially selected) with late-successional stands (mean >53
cm [21 in] dbh and 120-140 years old) over younger stands in all elevations in managed forests of the
central Oregon Coast Range (McGarigal and McComb 1995).  

In a summary of existing literature from Oregon forests, Hagar et al. (1995) considered it sensitive
(positively) to late-seral habitats (i.e., positively responsive to late-seral habitats such that it is absent from
other habitats along a portion of the seral stage gradient).  

Response to Management: There have been no studies reporting on the effect of management activities on
red crossbill.  

Nesting/Territories: Cup-nester usually high in conifer trees.  
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Conservation: Optimal habitat is late-successional forest with high productivity of conifer cone-producing
trees.  Seed availability is a critical factor influencing breeding.  Their nomadic nature and dependence upon
conifer cone crops affects survival of individuals and reproductive success.  Additionally, recent research
indicates that several subspecies may occur in Oregon and Washington.  Each subspecies can be
distinguished by calls and they have mandibles morphologically adapted for certain conifer seeds.  Thus,
availability of large, mature seed-producing trees of several species may be necessary for conservation. 
Trees need to be well dispersed across a region (by elevation and distance) in case of seed failures.  Western
hemlock and Douglas-fir are the preferred conifer species in western Oregon and Washington (Benkman
1993a, Smith et al. 1997).  

Habitat Objectives (Stand-level): 

T   In managed forests, retain the largest live trees, particularly western hemlock
and Douglas-fir, including m18 green-trees/ha (7/ac) >46 cm (18 in) dbh with $2
trees >60 cm (24 in) dbh.  

Habitat Objectives (Landscape-level): 

T   Provide habitat patches with diverse species composition, particularly western
hemlock and Douglas-fir, among as many elevation and climatological regions as
possible to avoid synchronous cone failures among all areas.  

Assumptions/Rationale: Old-growth forest is sufficient to provide suitable habitat
conditions.  The biological objective of 12 trees/ha (5/ac) >46 cm (18 in) dbh is based on
data for brown creeper occurrence (Vega 1993) and professional judgement.  

Conservation Options: 

#  Optimal sites for red crossbill conservation should be selected based on elevation
(above 600 m [2,000 ft]).  

  #  Extend rotation age to >80 years to increase cone-bearing potential in larger trees, and
retain these trees and recruit replacements at each harvest entry.  

#  In conjunction with extended rotations, conduct early and frequent thinning to
accelerate individual tree growth and faster development of large trees.  

#  In harvest units, retained trees should be mature and clumped (retention aggregates) to
facilitate cross pollination.  

#  Emphasize increased diversity in stands, particularly mature western hemlocks, which
can be prolific seed producers and more frequent and consistent in cone production than
Douglas-fir.  

Species to Benefit: Primarily species associated with late-successional forests that use large trees
for foraging or nesting such as brown creeper, red-breasted nuthatch, golden-crowned kinglet, and
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hermit warbler, and conifer seed-eating specialists such as pine siskin, evening grosbeak, and
purple finch.

 

Information Needs: 

#  Is there a lower limit to mature tree density in harvest units in which production of
cones decreases?

#  Relationships between distribution and size of forest patches and tree density and
cone production.  

#  What is the best pattern for green-tree retention in harvest units, dispersed or
clumped? 

C.  Mature Forest: Multi-layered 

Many landbird species reach maximum abundance in multi-layered mature forests.  Some of these
are associated with a single habitat element or attribute of mature forest conditions such as large
trees or snags.  Other species are associated with the complexity of the forest such as multi-
layered canopies or diverse vegetative composition and structure below the canopy.  Structural
and compositional habitat attributes that appear to be most important for landbirds in multi-
layered/mature forest are large snags, large trees, closed canopy, deciduous canopy trees, open
mid-story, mid-story tree layers, deciduous understory, and forest floor complexity.  

Attribute & Focal Species: LARGE SNAGS - PILEATED WOODPECKER 

Issues: Many species of birds use or are dependent upon snags.  In unmanaged late-successional
forests there is a regular supply of dying and dead trees due to natural processes.  Large snags are
more abundant in old-growth than mature forest (Spies and Franklin 1991).  Large snags are
generally unavailable under intensive forest management practices such as clearcut logging,
repeated harvest entries, and rotation ages <80 years (Mannan et al. 1980).  This is primarily
because 1) cost-effective extraction of wood and shorter rotation ages preclude development of
snags, particularly large snags, and 2) existing snags in harvest units are typically removed if they
are considered operational safety hazards.  Where snag management policies are implemented on
intensively managed lands, created or retained snags are generally <50 cm (20 in) dbh because
large snags require more than 80 years to develop (Cline et al. 1980).  Thus, recommendations for
large snags are unlikely to be achieved in intensively managed forests unless recruitment snags
(large live trees) are maintained through rotations.  
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Focal Species: PILEATED WOODPECKER (Dryocopus pileatus) 

Distribution: Resident species that breeds throughout coniferous forests in western Oregon and
Washington.  
Populations: Trends in the Cascade Mountains and Southern Pacific Rainforests are similar; both have non
significant declining long-term trends (-2.8 and -4.5% per year, respectively), and non-significant increasing
recent trends (4.0 and 2.7% per year, respectively) (Sauer et al. 1997).  The indication of recently
improving populations is further suggested by a significantly (p<.10) declining trend (-7.5% per year)
during the early period (1966-1980) in the Cascade Mountains.  Long-term and recent trends in
Washington are similar to the physiographic regions; a non-significant long-term declining trend of -7.0%
per year, and a significantly (p<.05) increasing recent trend (8.0% per year), which is substantially different
from the significantly (p<.10) declining trend of -7.7% per year during the early period (1966-1980).  In
Oregon, relatively stable, non significant long-term (1.1% per year) and recent (0.4% per year) trends.  
Relative abundance data indicate the same population levels in the Cascade Mountains and Southern
Pacific Rainforests (30 year mean of 0.9 bpr) (Sauer et al. 1997).  Relative abundance data indicate similar
populations in Oregon (30 year mean of 0.8 bpr) and Washington (30 year mean of 0.5 bpr).  

Habitat Relationships: Strongly associated (i.e., preferentially selected) with late-seral stands (mean >53
cm [21 in] dbh and 120-140 years old) over younger stands in all elevations of managed forests of the
central Oregon Coast Range (McGarigal and McComb 1995).  Significantly more abundant in mature (>80
years) and old-growth (>200 years) than younger (40-80 years) stands in unmanaged Douglas-fir/hardwood
forests of southwestern Oregon and northwestern California (Ralph et al. 1991).  Abundance increased with
stand age and significantly (p< .10) more abundant in old-growth (>200 years) than mature (80-200 years)
or young (40-80 years) stands in unmanaged Douglas-fir forests of the Oregon Coast Range (Carey et al.
1991).  Foraging observations mostly in old-growth (>200 years) in the Oregon Coast Range (Carey et al.
1991).  Densities of 3 birds/40 ha (100 ac) in old-growth stands (200 years), but only incidentally detected
in mature stands (110 years), and not recorded in younger forest (Mannan et al. 1980).  Approximately 70%
of over 2,400 locations of 26 radio-telemetered birds were in mature and old-growth forest in the Olympic
Peninsula (Aubrey and Rale 1995 and 1996).  Also, nearly 90% of roosts and 60% of foraging locations in
old-growth and mature forest.  Deciduous riparian habitat and forest stands 100-200 years old used 23 times
more than proportional availability in the Oregon Coast Range (Mellea et al. 1992).  

At the landscape level, associated with more heterogeneous or fragmented landscapes in all elevations of the
central Oregon Coast Range (McGarigal and McComb 1995).  In contrast, in Douglas-fir forests in
northwestern California, considered one of the 10 most sensitive species to fragmentation because of
positive association with large stands.  Also, abundance decreased sharply in stands <20 ha (50 ac), but
remained relatively stable in stands >20 ha (Rosenberg and Raphael 1986).  
In a summary of existing literature from Oregon forests, Hagar et al. (1995) considered it sensitive
(positively) to late-seral habitats (i.e., positively responsive to late-seral habitats such that it is absent from
other habitats along a portion of the seral stage gradient).  
Foraging activity concentrated on boles of Douglas-fir trees in mid and upper canopy in late successional
unmanaged forests in the Oregon Coast Range (Carey et al. 1991).  Foraging occurred mostly on large live
trees and snags of diverse species composition, but also on fallen trees (15% of detections).  In the Oregon
Coast Range, mean dbh of foraging snags (n=31) was 103 cm (41 in) (range 20-185 cm [873 in]) and mean
height was 30.4 m (94 ft) (range 5.2-65.8 m [16-204 ft]), and both hard and soft snags were used (Mannan
et al. 1980).  Positively associated with densities of large conifers and large decay class 2 snags in the
Oregon Coast Range, and negatively associated with small snags and trees (Nelson 1989).  

       Nesting/Territories: Nests in large snags and decadent live trees in mature and old-growth forests. 
Younger forests, including early-seral habitats, can be used for foraging if snags and/or down logs are
present.  
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In the Olympic Peninsula, nearly as many nests in live trees with dead tops (45%, n= 27) as in snags
(55%, n=27) (Aubrey and Rale 1995).  In unmanaged forests of the Oregon Coast Range, most nests (83%,
n=6) were in snags with only one nest in a live tree, and all nests in snags were in decay class 2 (moderate
decay) (Nelson 1989).  In low elevation managed forest in the central Oregon Coast Range, nearly all nests
were in snags (93%, n=14), including 11 Douglas-fir and 3 red alder snags (Mellea 1987).  

Of 155 roost trees in the Olympic Peninsula, 52% were snags, 40% live trees with dead tops, and 8% live
trees (Aubrey and Rale 1996).  In low elevation managed forest in the central Oregon Coast Range,
approximately half of the roost trees (n=13) were in snags (n=7), and the remainder in live trees (Mellea
1987).  
In unmanaged forests of the Oregon Coast Range, most nests (83%, n=5) found in old-growth (>200 years),
with one nest in mature (80-200 years), and none in young (40-80 years) forest (Nelson 1989).  In
unmanaged and managed forests in the Oregon Coast Range, nests and roosts occurred only in stands older
than 70 years (Mellea et al. 1992).  
In unmanaged forests of the Oregon Coast Range, mean dbh of nest trees (n=7) was 67 cm (26 in) (Nelson
1989).  Elsewhere in the Oregon Coast Range, mean dbh of nest trees (all snags, n=7) was 78 cm (31 in)
(Mannan et al. 1980), and 69 cm (27 in) (n=15) (Mellea 1987).  In the Olympic Peninsula, mean dbh of
nest trees (n=27) was 101 cm (40 in) (Aubrey and Rale 1995).  In northeastern Oregon, mean dbh of nest
trees (n=105) was 84 cm (33 in).  Roost trees in the Oregon Coast Range (n=15) averaged 112 cm dbh (44
in) (Mellea et al. 1992).  

Mean home range (n=11) during the breeding season and with recently fledged young in the Oregon Coast
Range was 478 ha (1,195 ac) (Mellea et al. 1992).  In the Olympic Peninsula, mean home range (n=19)
during breeding season and postbreeding dispersal was 556 ha (1,390 ac) for females and 700 ha (1,750 ac)
for males, although birds with mates (n=11) had smaller home ranges (477 ha [1,193 ac]) (Aubrey and Rale
1996).  In the same study, during nearly one years time, mean home range was 960 ha (2,400 ac) for
females and 894 ha (2,235 ac) for males, and again birds with mates had smaller home ranges than birds
that had lost a mate.  

Conservation: Optimal habitat is unmanaged late-successional forest with large snags and defective trees. 
Late-successional forest is necessary for nesting habitat and allows them to forage in nearby younger forests. 
Nesting habitat in managed forests will likely require longer rotations with snag and green-tree (recruitment
snags) retention at all harvest entries and through rotations.  

Population Objectives (Density): 

T   The density of breeding pairs should be an average of at least one pair per 600
ha (1,500 ac) within the percent of the landscape that is suitable habitat (this
should be >60%  see Landscape-level below).  

Habitat Objectives (Stand-level): 

T   In managed stands >60 years old, provide: 

T   >70% canopy closure and >70% conifer species canopy trees, 

T   an average of $5 nest snags/10 ha (2/10ac) >76 cm (30 in) dbh, retained
snags should be well distributed and mostly hard snags, but some may be
defective live trees.  
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T   In managed stands > 60 years old, provide an average of 30 foraging snags/ha
(12/ac) (mix of hard and soft snags) in the following size classes: 

T   10-20 in dbh = $18/ha (7/ac) 

T   20-30 in dbh = $8/ha (3/ac) 

T   >30 in dbh = $5/ha (2/ac) (may include the nest snags) 

T   Maintain a 2 ha (5 ac) no-harvest buffer around known nest or roost sites.  

Habitat Objectives (Landscape-level): 

T   Provide an average of $60% of a landscape management unit (e.g., watersheds,
townships, sections) as suitable habitat (early successional with adequate snags,
young forest [40-80 years] with adequate snags, and late-successional forest), and
>40% of suitable habitat should be late-successional forest.  

Assumptions/Rationale: Late-successional forest is sufficient to provide suitable habitat
conditions.  Breeding populations can be sustained in young managed stands 60-80 years
old.  Fewer potential nest snags are necessary than foraging snags.  The population
density target is a check to see if created or maintained suitable habitat is supporting
populations.  Data used for the biological objectives are based on three studies in western
Oregon (Nelson 1989, Mellea et al. 1992, Aubrey and Rale 1996).  Annual home range is
960 ha (2,400 ac)/pair, breeding season home range averages 600 ha (1,500 ac)/pair.  

Conservation Options: 

#  Extend rotation ages to >80 years to provide potential snags of sufficient size, and
retain these snags and recruit replacement snags (large live trees) at each harvest entry.  

#  Retain large live trees with defective or dying conditions such as broken tops, fungal
conks, and insect infestations.  

#  If snags have not been retained (or insufficient in number), create snags through
blasting tops or inoculation with heart rot if size of trees meets species requirements.  

#  Retain known or suitable nesting and roosting snags from all harvest and salvage
activities and restrict access for fuel-wood cutters.  

#  During harvest operations, retain large logs and stumps in various stages of decay for
foraging sites.  

#  Avoid use of pesticides near retained snags (WDFW 1995).  

Species to Benefit: Most primary cavity nesters associated with late-successional forests such as
hairy woodpecker and red-breasted sapsucker, and secondary cavity nesters such as northern
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pygmy owl, Vaux's swift, red-breasted nuthatch, brown creeper, chestnut-backed chickadee, and
northern saw whet owl.  

Information Needs: 

#  Are there thresholds for the proportion or distribution of habitat patches within a
territory? 

#  Can breeding populations be sustained in managed stands 60-80 years old with residual
snags from previous rotations?

Attribute & Focal Species: MID-STORY TREE LAYERS - VARIED THRUSH 

Issues: Tree layering in the mid-story of late-successional coniferous forests provides structural
complexity and dense canopy coverage.  These layers tend to reduce understory shrub
development, but can provide extensive forest floor debris from organic matter associated with
multiple tree layers, particularly if a deciduous tree component exists.  Litter layer is deeper in
old-growth than in mature or younger forests (Spies and Franklin 1991).  Even-aged management
for timber production limits tree layering within forest stands.  

Focal Species: VARIED THRUSH (Ixoreus naevius) 
Distribution: Short-distance migrant that breeds throughout coniferous forests of western Oregon and
Washington.  
Populations: Relatively stable long-term trends in both the Cascade Mountains and Southern Pacific
Rainforests (non-significant 0.3 and -0.5% per year, respectively) (Sauer et al. 1997).  However, highly
significant (p<.01) recent declining trends in both the Cascade Mountains and Southern Pacific Rainforests
(-3.7 and -4.7% per year, respectively).  Long-term and recent population trends in Oregon are declining,
although not significantly (-1.2 and -4.0% per year, respectively).  In Washington, a non-significant
relatively stable (0.6% per year) long-term trend is countered by a highly significant (p<.01) recent
declining trend of -4.2% per year.  The recent decline is noteworthy because of a significant (p<.05)
increasing trend (6.5% per year) during the early period.  Thus, recent declining populations are cause for
concern because of the substantial change from stable or significantly increasing trends in the late 1960s and
throughout the 1970s.  The reason for these recent and apparently sudden declines is unknown.  

Relative abundance data indicate substantially higher populations in the Cascade Mountains (30 year
mean of 19.3 bpr) than Southern Pacific Rainforests (30 year mean of 4.1 bpr) (Sauer et al. 1997).  In the
Oregon Cascades, significantly more abundant in northern Cascades (Mt Hood National Forest) than south
or central Cascades (Gilbert and Allwine 1991).  Relative abundance data also indicate substantially higher
populations in Washington (30 year mean of 8.2 bpr) than Oregon (30 year mean of 3.7 bpr).  

Populations show a biennial cycle of abundance, alternating high and low years (Wells and Rosenberg
1996).  It is speculated that this is food-related.  
Habitat Relationships: An understory-gleaning omnivore that forages on berry-producing shrubs and trees
and invertebrates in soft, loose debris on the forest floor.  

Strongly associated (i.e., preferentially selected) with late-seral stands (mean dbh >53 cm and 120-140
years old) in all elevations of managed forests of the central Oregon Coast Range (McGarigal and McComb
1995).  In unmanaged forest of the Oregon Coast Range, significantly more abundant in mature and old-
growth (>80 years) than young stands (35-79 years) (Carey et al. 1991).  In low to moderate elevation
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(326-1,278 m [1,070-4,192 ft]) unmanaged forest throughout the Oregon Cascade Mountains, significantly
associated with older stands, and found predominately in western hemlock, but also in stands of large
western red cedars and Douglas-fir (Gilbert and Allwine 1991).  In the west-central Cascades of Oregon,
most abundant in stands >900 m (3,000 ft) in elevation dominated by Mountain hemlock and true fir, and
absent from stands <600 m (2,000 ft) dominated by Douglas-fir and western hemlock (Wiens and
Nussbaum 1975).  In small riparian zones of 2nd and 3rd order streams (conifer dominated) in low to
moderate elevation (457-915 m [1,500-3,000 ft]) in the west-central Oregon Cascades, recorded only in old-
growth (400-450 years) and mature (150-200 years) stands, and absent from young (25-35 years) managed
stands (Anthony et al. 1996).  However, in western hemlock/Sitka spruce forest in southeast Alaska,
equally abundant in 20 year old stands and old-growth (>150 years) (Dellasala et al. 1996).  On industrial
forest land in western Washington, more abundant in harvest-age stands (50-70 years old), but regularly
occurring in closed-canopy (30-40 years old) and to a lesser extent pre canopy (12-20 years old) stands
(Manuwal and Pearson 1997).  However, use of younger stands for foraging may be related to proximity of
older forest for nesting (pers.  obs.).  

In a summary of existing literature from Oregon forests, Hagar et al. (1995) considered it sensitive
(positively) to late-seral habitats and canopy cover/stem density (i.e., positively responsive to late-seral and
high canopy cover/stem density habitats such that it is absent from other habitats along a portion of the
gradient of these habitats).  They considered it one of only two songbird species sensitive (positively) to
canopy cover/stem density 

Positively associated with hardwoods in unmanaged Douglas-fir/hardwood forests of southwestern
Oregon and northwestern California (Ralph et al. 1991).  In unmanaged Douglas-fir forests of the Oregon
Coast Range, positively associated with proportion of deciduous vegetative cover (herbs, ferns, berry-
producing shrubs) less than 2 m (6 ft) tall, and negatively correlated with evergreen shrubs less than 2 m (6
ft) tall (Carey et al. 1991) Although generally negatively associated with deciduous trees in low to
moderate elevation (326-1,278 m [1,070-4,192 ft]) unmanaged forest throughout the Oregon Cascade
Mountains, small alders and maples were used preferentially (Gilbert and Allwine 1991).  Additionally,
occurred significantly more than expected in areas of little exposed soil or fine organic matter, and where
there was a good ground cover of moderately decayed logs.  

Some studies indicate it may be a forest interior species that is positively associated with habitat area
and sensitive to fragmentation.  

1.  In all elevations of the central Oregon Coast Range, strongly associated with habitat area such that
abundance decreased in smaller forest tracts (McGarigal and McComb 1995).  
2.  Strongly affected (positively) by proportional abundance of large saw-timber (mean dbh >53 cm [21
in] and 120-140 years) in the landscape in all elevations of managed forests of the central Oregon Coast
Range (McGarigal and McComb 1995).  
3.  On industrial forest land in western Washington, significant negative relationship with total
clearcut area in the landscape, and significant positive relationship with total area of mature forest in
the landscape (Manuwal and Pearson 1997).  

       
Response to Management: There have been no studies reporting on the effect of management activities on
varied thrush.  

Nesting/Territories: In mature, coastal Douglas-fir forest in southwestern British Columbia, nested (n=6)
in foliage of young understory Douglas-fir at a height of 2.7-3.8 m (8-12 ft) (Horvath 1963).  In mature
stands in southwest Washington Cascades, two nests in western hemlock and one in Douglas-fir (6-10 m
high) (Scott Pearson, pers.  comm.).  A nest in a mature forest stand in the west slope of Cascade
Mountains of northern Oregon was approximately 9 m (30 ft) high in a 30 m (100 ft) tall Douglas-fir (Bob
Altman, pers. obs.) A nest also has been reported in western sword fern approximately two feet high in a
mature forest stand (John Mullen, pers.  comm.).  
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Conservation: Optimal habitat for nesting appears to be mature forests with high canopy closure, high
stem density, multiple tree layers, a deciduous tree component, and a relatively open low understory and
forest floor with much debris in patches of some minimum size (e.g., >20 ha [50 ac]).  Other management
considerations include fruit bearing shrub and tree species, and wet sites based on a preference for wet site
deciduous vegetation.  Mid-story tree layers are likely associated with nesting sites and singing posts, and
forest floor debris associated with foraging.  May be limited by nesting habitat since foraging can occur
outside of late successional forests.  

Light, variable spaced thinning and gapping early in stand development (i.e., pre-commercial thinning)
may enhance development of tree layers, but moderate to heavy thinning would reduce too much canopy,
and likely enhance development of understory shrubs more than mid-story trees.  Because of need for high
canopy closure, stem density, and tree layering, and indications that it may be area sensitive, this species
may respond negatively to any type of timber harvest or attempts to create suitable habitat within managed
forests through silvicultural prescriptions.  It may be that suitable habitat can only be achieved through
designated areas of unmanaged late-successional forest or through longer rotations (>80 years) in managed
forests.  

Population Objectives (Trends): 

T   Western Oregon and Washington: Reverse declining BBS population trends to
achieve stable (non-significant trend of <2% per year) or increasing trends in the
next 20 years (by 2020) throughout western Oregon and Washington.  

Habitat Objectives (Stand-level): 

T   Provide late-successional forest in blocks >30 ha (75 ac).  

T   In managed stands, provide: 

T   multiple tree layers with mixed species composition, 

T   high canopy closure (>70%), and 

T   $30% deciduous vegetative cover in the subcanopy and understory for a
dense leaf litter layer.  

T   Riparian buffer zones within harvest units should be >70 meters wide, with
habitat conditions described above to provide potential nesting habitat, if
successful nesting is documented in these stands (see Information Needs below).  

Habitat Objectives (Landscape-level): 

T   Provide an average of 2 contiguous blocks of late-successional forest >30 ha (75
ac) or one block >60ha (150 ac) per square mile within landscape management
units (e.g., watersheds, townships, sections).  

Assumptions/Rationale: Late-successional forest is sufficient to provide suitable habitat
conditions.  The minimum stand size of 30 ha (75 ac) is based on adjusted data (i.e., a
minimum of 20 ha) from winter wren in northwestern California (Rosenberg and Raphael
1986), another species considered a forest interior species.  The biological objective for
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30% deciduous tree cover was subjectively developed based on collective experience of
several individuals.  The objective for riparian buffer width is based on Hagar (1999).  

Conservation Options: 

#  Optimal sites for varied thrush conservation should be selected based on moderate to
high elevation (>600 m [2,000 ft]), high canopy closure and stem density, and multiple
layers of subcanopy trees with an emphasis on wet site species (i.e., western red cedar,
western hemlock, and deciduous trees).  

#  Extend rotation age to >80 years to allow for development of a multi-layered canopy
and subcanopy.  

#  To enhance layered development in forest stands, conduct light to moderate thinning
early in stand development.  This should include thinning in variable densities (spacing),
variable intensities (amount), variable size classes (layering), and variable species to
promote faster growth for some trees and reduced growth for others (McComb et al.
1993).  

#  To enhance diversity in forest structure, conduct thinning from below to enhance
survival of suppressed and intermediate trees and promote growth of conifers already
present.  

#  As necessary, conduct thinning in conjunction with under planting of a diversity of
species to increase tree layering and species diversity.  

#  Because the time frame of understory response to commercial thinning is <10 years
(Alaback and Herman 1988), repeated thinnings may be necessary to advance understory
development into subcanopy layers through longer periods of commercial rotation.  

#  Retain and/or plant native berry and fruit producing shrubs (huckleberry, elderberry)
in the understory preferentially over other deciduous trees and shrubs.  

#  Maintain stands in the largest tracts possible to reduce the amount of edge and
fragmentation.  

Species to Benefit: Primarily species associated with mid-story tree layers, particularly with a
deciduous component, such as warbling vireo and to a lesser extent Wilson's warbler.  Extensive
forest floor debris may benefit hermit thrush and Swainson's thrush.  

Information Needs: 

#  Data are needed on all aspects of varied thrush nesting ecology, since there have
been no species-specific studies.  
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#  Are populations in younger stands (<80 years) contributing to species
persistence (are they reproductively viable)? 

#  Are there stand-level thresholds of patch size for successful reproduction to
occur? 

#  Are riparian management zones within harvest units suitable habitat to support
successfully reproducing populations? What size area is necessary? 

Attribute & Focal Species: CLOSED CANOPY - HERMIT WARBLER 

Issues: Canopy closure and high canopy foliage volume is generally available through stand
development of young forests.  However, commercial thinning is being extensively used to move
stands out of the closed-canopy stage and accelerate development of conditions found in late
successional forests.  Although thinning in young (20-50 year old) stands can promote
development of large crowns and high foliage volume on dominant and codominant trees,
extensive thinning can render a stand unsuitable for species requiring a closed canopy until the
crown achieves canopy closure again.  

Focal Species: HERMIT WARBLER (Dendroica occidentalis) 

Distribution: Long-distance, neotropical migrant that breeds in coniferous forests in western Oregon and
Washington south of Grays Harbor and Mason Counties in the Coast and Olympic Ranges of Washington,
and Pierce County in the Cascade Mountains of Washington (Pearson 1997).  

Populations: Significantly (p<.10) increasing long-term and recent trends (2.4 and 3.5% per year,
respectively) in the Cascade Mountains (Sauer et al. 1997).  Relatively stable long-term and recent trends
(non-significant 0.3 and 1.2% per year, respectively) in the Southern Pacific Rainforests.  Long-term and
recent trends in Oregon are relatively stable (non-significant -0.8 and 0.1% per year, respectively).  No BBS
trend data available for Washington, apparently due to small sample size resulting from limited
distribution.  

Relative abundance data indicate slightly higher populations in the Cascade Mountains (30 year mean
of 10.2 bpr) than Southern Pacific Rainforests (30 year mean of 8.6 bpr) (Sauer et al. 1997).  Relative
abundance data available only for Oregon (30 year mean of 14.6 bpr), apparently due to small sample size
resulting from limited distribution in Washington.  

Highest densities occur in Klamath/Siskiyou Mountains of southwest Oregon and Cascade Mountains
of Oregon (Pearson 1997a).  Most common breeding species in Jackson and Josephine counties of
southwest Oregon (Janes 1997).  

Caution should be used in interpretation of all census data because of hybridization with Townsend's
warbler and their convergence on song (Morrison and Hardy 1983, Pearson 1997a).  Also, there is difficulty
in distinguishing between songs of hermit and black-throated gray warblers (pers.  obs.).  

Habitat Relationships: A foliage-gleaning canopy dweller that requires coniferous forests with high canopy
closure and foliage volumes.  Generally not associated with forests of specific age, but becomes common
once canopy layer is well-developed and closed, usually in stands greater than 30 years old with a high
canopy volume of preferred tree species, Douglas-fir (Pearson 1997a).  
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Optimal habitat in the southern Washington Cascades is stands dominated by Douglas-fir or true fir
below 1,050 m (3,500 ft), particularly with a south facing aspect (i.e., drier), averaging 90% canopy
closure, and a mean canopy height of 38 m (118 ft) (range 14-68 m [43-211 ft]) (Pearson 1997a).  Absent or
found in low densities in stands dominated by western hemlock, mountain hemlock, and/or western red
cedar (Chappell and Ringer 1983); in higher elevation stands dominated by subalpine fir (Manuwal et al.
1987); and in stands dominated by deciduous trees (Pearson 1997a).  Fir-dominated stands above 1,050 m
(3,500 ft) in the southwest Washington Cascades provide marginal habitat with territories dominated by
young males and characterized by reduced pairing and/or nesting success (Scott Pearson, pers.  comm).  

Predominant upper canopy warbler in low to moderate elevation (420-1,168 m[1,378-3,832 ft])
unmanaged forests of the Cascade Mountains and Coast Range of Oregon (Manuwal 1991).  In late
successional Douglas-fir forest in northwestern California, one of the most common bird species, occurring
in nearly every plot where censussing was conducted (Raphael 1984).  

Association with particular forest age classes varies between studies and regions, indicating that habitat
selection may be occurring independent of forest age (Scott Pearson, pers.  comm.).  Most abundant species
in unmanaged Douglas-fir/hardwood forests of southwestern Oregon and northwestern California, and
abundance positively related to stand age such that it occurred most commonly in mature and old-growth
forests (Ralph et al. 1991).  Conversely, significantly more abundant in unmanaged young (40-80 years)
stands than mature (80-200 years) and old-growth (>200 years) stands in the Oregon Coast Range,
although abundant in all three age classes (Carey et al. 1991).  In low to moderate elevation (326-1,278 m
[1,070-4,192 ft]) unmanaged forest throughout the Oregon Cascade Mountains, most abundant in mature
and old-growth unmanaged stands, but also relatively common in young (3580 years) stands with an
average dbh >30 cm (12 in ) (Gilbert and Allwine 1991).  Peak abundance in ? forest of northwestern
California was in medium saw-timber (45-80 years old) (Marcot 1984).  Most abundant in 36-49 year old
stands (among 0-75+ age stands) in intensively managed forest in the central Oregon Coast Range (Cox
1998).  Relatively common species in 20-34 year old closed-canopy stands at low to moderate elevations
(671-1,216 m [2,200-3,989 ft]) in the west-central Oregon Cascades (Bettinger 1996).  Only incidentally
recorded in pre-canopy (12-20 years) stands, but no difference in abundance between closed-canopy (30-40
years) and harvest age (50-70 years) stands on industrial forest land in western Washington (Manuwal and
Pearson 1997).  Although it occurs in young managed stands, does not become abundant until canopy is
closed and trees are larger than 30 cm (12 in) dbh (Scott Pearson pers.  comm.).  Occurrence in younger
managed stands (<45 years) may be due to the fact that younger stands in the low elevation western
hemlock vegetation zone contain more Douglas-fir, preferred tree species for nesting and foraging. 
Additionally, birds found in younger stands tend to be yearling males which have difficulty attracting
mates.  

Habitat associations with moisture regimes vary geographically (Pearson 1997a).  Associated with dry
sites in the Olympic and Cascade Mountains of Washington and the Coast Range and northern Cascades of
Oregon, but associated with wet sites in northwestern California and southwestern Oregon (Scott Pearson,
pers.  comm.).  In mixed-conifer forest of southwestern Oregon, twice as abundant in north facing (i.e.,
wetter) than south-facing (i.e., drier) sites (Janes 1997).  

May be sensitive to edges caused by fragmentation.  Less than 1% of over 15,000 detections were
along edges in Douglas-fir forests of northern California, although not sensitive to several other
fragmentation variables (Rosenberg and Raphael 1986).  At the landscape level, significant positive
association with amount of mature forest in 100 ha (250 ac) circles on industrial forest land in western
Washington (Manuwal and Pearson 1997).  

In a summary of existing literature from Oregon forests, Hagar et al. (1995) considered it sensitive
(positively) to late-seral habitats (i.e., positively responsive to late-seral habitats such that it is absent from
other habitats along a portion of the seral stage gradient).  However, Lehmkuhl et al. (1991) reported
abundance negatively correlated with amount of old-growth or late-successional forest in the landscape in
unmanaged Douglas-fir forests of the southern Washington Cascades.  

In moderate to high elevation (410-1,000 m [1,345-3,281]) managed forests of the central Oregon
Coast Range, positively correlated with percent conifer tree cover, negatively associated with percent
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deciduous tree cover, preferred trees >31 cm (12 in) dbh, and avoided areas with a high percent shrub cover
(Morrison 1982).  In 40-55 year old Douglas-fir low to moderate elevation (280-625 m [919-2,050 ft])
managed forests in the central and northern Oregon Coast Range, positively associated with hardwoods 31-
43 cm (12-17 in) dbh and snags >53 cm dbh (21 in) (Hagar et al. 1996).  In low to moderate elevations
(540-880 m [1,772-2,887 ft] ) in the central Oregon Cascades, positively correlated with >30 cm (12 in)
dbh conifer trees and >60 cm (24 in) dbh soft snags (Vega 1993).  On industrial forest land in western
Washington, abundance significantly correlated with counts of subdominant coniferous trees 10-50 cm (4-
20 in) dbh and >3 m (10 ft) tall, counts of dominant and subdominant deciduous trees, and counts of
dominant and subdominant Douglas-fir >50 cm (20 in) dbh (Manuwal and Pearson 1997).  These variables
accounted for 86% of the variation in abundance.  

Response to Management: Abundance generally declines in types of harvest that result in relatively high
overstory removal.  In low elevation Douglas-fir dominated managed forest at the eastern edge of the central
Oregon Coast Range, abundance declined 24 years post-harvest in heavily harvested two-story (green-tree
retention) stands where 3/4 of the volume was removed, and in modified clearcuts (1.2 trees/ha [0.5
trees/ac]) (Chambers 1996).  Elsewhere in the Oregon Coast Range, abundance declined (not significantly)
in the first three years post-treatment in heavily thinned stands with 150-188 trees/ha (60-75 trees/ac)
remaining (Weikel 1997).  In 40-55 year old western hemlock managed stands in low elevations (494-585
m [1,620-1,919 ft]) of the southern Washington Cascades, abundance slightly higher (not significant) in
unthinned (mean 1,270 trees/ha [508 trees/ac]) than moderately thinned (mean 466 trees/ha [166 trees/ac])
stands (Artman 1990).  In the Oregon Cascades, abundance declined in harvested stands with 2-14 trees/ha
(0.8-5.6 trees/ac) retained (Hansen et al. 1995).  In mixed-conifer forests of southwestern Oregon, abundance
declined substantially in commercial thins with group selection on overstory Ponderosa Pine which
resulted in approximately 40% canopy closure (Janes 1997).  

In low elevation Douglas-fir dominated managed stands at the eastern edge of the central Oregon Coast
Range, abundance not significantly changed in first three years post-harvest in stands with relatively light
overstory removal such as moderately thinned stands (250300 trees/ha [100-120 trees/ac remained]) (Weikel
1997), and in small (0.2 ha [0.5 ac]) patch cuts (Chambers 1996).  Abundance similar in unthinned (mean
495 trees/ha [198 trees/ac]) and moderately thinned (mean 360 trees/ha [144 trees/ac]) 40-55 year old
Douglas-fir stands 5-15 years post-harvest in low to moderate elevation (280-625 m [919-2,050 ft])
managed forest of the central and northern Oregon Coast Range (Hagar et al. 1996).  Not recorded (except
for lone incidental observation) in small (mean 40 m x 120 m [130 ft x 375 ft]) green-tree retention
aggregate patches in low elevation managed forests of southwestern Washington (Stofel 1993).  In green-
tree retention stands (?size) with low tree densities in the High Cascades of west-central Oregon, occurred
in low densities and increased proportionately in abundance with tree density (Hansen and Hounihan 1995). 
Occurrence in stands that lack high canopy closure raises questions about nesting status and reproductive
success.  

Nesting/Territories: A cup-nester in canopy foliage of coniferous forests.  In the southern Washington
Cascades, successful territories (i.e., territories maintained long enough to reproduce) had larger basal area
of Douglas-fir/true fir and higher canopy closure than unsuccessful territories which had more northerly
aspects and higher basal area of small conifers (Scott Pearson, pers.  comm.).  Females selected higher
quality sites (i.e., relatively drier Douglas-fir/true fir sites) first.  Mean territory size (n=12) in the southern
Washington Cascades was 2.25 ha (5.6 ac) based on 11 visits to territories of banded birds (Scott Pearson,
pers.  comm.).  

Conservation: Because it is a habitat specialist with a relatively limited geographic distribution,
populations are considered vulnerable despite indications of stable populations trends (BBS data), and its
status as a relatively common species in coniferous forests of western Oregon and Washington.  However,
concerns about identification raises caution on all census data, and indications of displacement by
Townsend's warbler from hybridization (Rohwer and Wood 1988, Pearson 1997b) adds to the
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consideration of this species as a priority species.  It appears that moderate to heavy harvesting or thinning
of overstory trees may negatively affect populations, although light thinning may not result in significantly
declining populations.  The value of attempts to retain and accelerate development of older forest conditions
through green-tree retention are unknown, although it is likely that retention levels would need to be
relatively high with moderate to high canopy closure to maintain nesting populations.  Thus, if nesting is
to occur in green-tree retention stands, it is also likely that retention configuration needs to be clumped
rather than dispersed.  Foraging use of green-tree retention stands apparently occurs, although in low
densities and in direct proportion to the amount of trees retained.  

Habitat Objectives (Stand-level): 

T   In managed stands > 30 years old, provide: 

T   average tree dbh >30 cm (12 in), 

T   >90% canopy closure, and 

T   a dominance of Douglas-fir trees.  

T   In harvest units, retain residual clumps of closed-canopy forest (retention
aggregates) in patches >2 ha (5 ac) to provide potential nesting habitat, if
successful nesting is documented in these stands (see Information Needs below).  

T   Riparian buffer zones within harvest units should be >70 meters wide to
provide potential nesting habitat, if successful nesting is documented in these
stands (see Information Needs below).  

Assumptions/Rationale: The biological objectives are based on several years of data
from one study site in the southern Washington Cascades (Pearson 1997).  The objective
for riparian buffer width is based on Hagar (1999).  

Conservation Options: 

#  Optimal sites for hermit warbler conservation should be selected based on elevation
(<1,050 m [3,500 ft]), and a high percentage or potential for Douglas-fir trees (i.e., drier
sites in most of the region except wet sites in southwestern Oregon.  

#  Extend rotation ages to lengthen the period of time that stands are available as suitable
habitat.  

#  Retention aggregates in harvest units should be near or attached to adjacent forest to
increase patch size and reduce edge.  

#  Conduct light to moderate thinning early in stand development (<30 years old) to
promote development of large crowns to increase habitat suitability later in stand
development.  
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#  Avoid overstory thinning in stands >30 years to minimize short-term negative effect of
reduced canopy closure.  

Species to Benefit: Primarily species associated with high canopy closure or foliage volume such
as golden-crowned kinglet and chestnut-backed chickadee, or species associated with Douglas-fir
trees such as brown creeper and red-breasted nuthatch.  

Information Needs: 

#  Comparison of nesting and pairing success in varying aged forests >20 years old to
determine if age or forest structure affect reproductive success.  

#  Are there stand-level thresholds of patch size for successful nesting to occur? 

#  Assessment of reproductive success and habitat relationships on ridge tops and
benches where high densities often occur (Scott Pearson, pers.  comm.).  

#  Are riparian management zones within harvest units suitable habitat to support
successfully reproducing populations? What size area is necessary? 

Attribute & Focal Species: DECIDUOUS CANOPY/SUBCANOPY TREES - PACIFIC-SLOPE
FLYCATCHER 

Issues: Some landbird species in multi-layered mature coniferous forests are associated with
deciduous trees for foraging or nesting.  Deciduous trees provide ecological diversity, fruits and
foliage insects different from that of conifers, a higher density of cavities than conifers (Gumtow
Farrior 1991), and are susceptible to decay earlier (Nietro et al. 1985), thus providing earlier
opportunities for cavity use before conifers of the same age are available for excavating.  In
coniferous forests without management of competing vegetation, particularly in wet sites,
deciduous trees may contribute significantly to the tree canopy.  Intensive management of forests
for production of conifer tree species limits habitat for species associated with deciduous trees. 
Additionally, there is economic and legislative (Oregon Forest Water Protection Rules, ODF
1994) encouragement to convert hardwoods to softwoods, particularly in riparian areas and on
lands managed intensively for timber production.  

Focal Species: PACIFIC-SLOPE FLYCATCHER (Empidonax difficilis) 
Distribution: Long-distance, neotropical migrant that breeds throughout coniferous forests of
western Oregon and Washington, primarily at low to moderate elevations (<1,200 m [4,000 ft]).  
Populations: Significantly (p<.05) declining long-term trend (-1.6% per year), and significantly (p<.10)
declining recent trend (-1.7% per year) in the Southern Pacific Rainforests (Sauer et el.  1997).  Relatively
stable long-term and recent trends (non-significant -0.4 and -0.7% per year, respectively) in the Cascade
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Mountains.  Population trends in Oregon and Washington are different.  Significantly (p<.05) declining
long term and recent trends in Oregon (-3.5 and -5.7% per year, respectively).  Trends in Washington are
non significant and indicate relatively stable populations (0.3% per year in long-term, and -1.0% per year
during recent period).  

Relative abundance data indicate higher populations in the Southern Pacific Rainforests (30 year mean
of 18.0 bpr) than Cascade Mountains (30 year mean of 10.0 bpr) (Sauer et al. 1997).  Relative abundance
data also indicate slightly higher populations in Washington (30 year mean of 7.7 bpr) than Oregon (30
year mean of 5.2 bpr).  Significantly more abundant in northern Oregon Cascades (Mt Hood National
Forest) than in central and southern Oregon Cascades (Gilbert and Allwine 1991).  
Habitat Relationships: An aerial insectivore that requires open space beneath or in the canopy which is
often available in late-successional forests.  

In unmanaged forests of the southern Washington Cascades, the dominant flycatcher found in all stands
greater than 40 years old, and most abundant in old-growth wet sites (Manuwal 1991).  Most abundant
species in an old-growth (515 years) plot on west slope of the Olympic Mountains (Huff et al. 199?). 
Significantly more abundant in old-growth (>200 years) than mature (80-200 years) and younger (40-80
years) stands in unmanaged Douglas-fir forests of the Oregon Coast Range (Carey et al. 1991), and in
unmanaged Douglas-fir/hardwood forests of southwestern Oregon and northwestern California (Ralph et al.
1991).  Significantly more abundant in old-growth (>150 years) than young (20 years) stands in western
hemlock/Sitka spruce forest 25 years post-treatment in southeast Alaska (Dellasala et al. 1996).  In the
west-central Cascades of Oregon, most abundant in stands <457 m (1,500 ft) in elevation dominated by
Douglas-fir and western hemlock, and absent from stands >914 m (3,000 ft) dominated by Mountain
hemlock and true fir (Wiens and Nussbaum 1975).  On industrial forest land in western Washington,
abundance highest in harvest-age (50-70 years) than younger stands (Manuwal and Pearson 1997). 
Abundance in southwestern Washington Cascades negatively correlated with increasing elevation
(Manuwal 1991).  

In low to moderate elevation (326-1,278 m [1,070-4,192 ft]) unmanaged forests throughout the Oregon
Cascades, detected primarily in areas with substantial fern cover, down logs, and deciduous shrubs in the
understory, and an overstory dominated by western hemlocks and large western red cedar (i.e., wet sites)
(Gilbert and Allwine 1991).  In small riparian zones of 2nd and 3rd order streams (conifer dominated) at
low to moderate elevation (457-914 m [1,500-3,000 ft]) in the west-central Oregon Cascades, relatively
equally abundant in old-growth (400-450 years), mature (150-200 years), and young (25-35 years) stands
(Anthony et al. 1996).  In low elevation 45-65 year old Douglas-fir managed forests of the Cascade
Mountains and Black Hills, significantly more abundant along 3rd and 4th order riparian corridors (62% of
detections, n=173) than adjacent upland transects (38% of detections, n=106) (Scott Pearson, pers. 
comm.).  Selection of wet and riparian sites may provide enhanced foraging conditions for flying insects. 
In mixed-conifer forests of southwestern Oregon, over 3 times more abundant on north-facing (wet) slopes
than south-facing (dry) slopes (Janes 1997).  In 40-55 year old low to moderate elevation (280-625 m [919-
2,050 ft]) managed Douglas-fir stands of the central and northern Oregon Coast Range, 72% of the variation
in abundance was explained by saw-timber cover, hardwood basal area, and density of conifers >56 cm (22
in) dbh (Hagar et al. 1996).  In 45-50 year old low elevation (494-585 m [1,620-1,919 ft]) western hemlock
managed stands in the southern Washington Cascades, positively correlated with tree species diversity and
heterogeneous cover (Artman 1990).  In managed and natural forest stands in the southern Cascades of
Washington, used sites with fewer Douglas-fir trees and more western hemlock and western red cedar in the
canopy and more coniferous trees in the subcanopy than expected (Scott Pearson, pers.  comm.) 

Considered a forest interior species in Douglas-fir forests of northwestern California where less than 1%
of over 6,000 detections were associated with edge habitat, although it was not sensitive to several other
fragmentation variables (Rosenberg and Raphael 1986).  At the landscape level, significant positive
association with amount of mature forest in 100 ha circles on industrial forest land in western Washington
(Manuwal and Pearson 1997).  

In a summary of existing literature from Oregon forests, Hagar et al. (1995) considered it sensitive
(positively) to late-seral habitats (i.e., positively responsive to late-seral habitats such that it is absent from
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other habitats along a portion of the seral stage gradient).  However, abundance negatively correlated with
amount of old-growth or late-successional forest in the landscape in unmanaged Douglas-fir forests of the
southern Washington Cascades (Lehmkuhl et al. 1991).  

Response to Management: In Douglas-fir managed forest at low to moderate elevations (280-625 m [919-
2,050 ft]) in the central and northern Oregon Coast Range, more abundant in unthinned (mean 495 trees/ha
[198 trees/ac]) than moderately thinned (mean 360 trees/ha [144 trees/ac]) 40-55 year old stands 5-15 years
post-thinning (Hagar et al. 1996).  Responded negatively to heavy thinning (approximately 60-75 trees/acre
[150-188 trees/ac] remaining) with significantly decreased abundance in first three years post-thinning, but
experienced no change in abundance in moderately thinned (250-300 trees/ha [100-120 trees/ac]) stands
(Weikel 1997).  Declined in abundance from 24 years post-harvest in response to varying levels of harvest
including small (0.2 ha [0.5 ac]) patch cuts, green-tree retention (3/4 of the volume removed), and modified
clearcuts (1.2 trees/ha [0.5 trees/ac]) in low elevation Douglas-fir managed stands at the eastern edge of the
central Oregon Coast Range (Chambers 1996).  Abundance also declined following harvest in large patch
(1/3 volume removed in 0.6 ha [1.5 ac] circles), wedge (0.82 ha [25 ac] triangular patches removed), and
strip cuts (0.82 ha [25 ac] linear strips removed) in low elevation Douglas-fir dominated managed stands at
the eastern edge of the central Oregon Coast Range (Chambers 1996).  In low elevation forests of
southwestern Washington, used small (mean 40 m x 120 m [130 x 175 ft]) green-tree retention aggregate
patches for foraging and display, but not observed to nest in these patches (Stofel 1993).  Densities higher
(not significant) in unthinned (mean 1,270 trees/ha [508 trees/ac]) than moderately thinned (mean 466
trees/ha [186 trees/ac]) stands of 45-50 year old western hemlock in low elevations (494-585 m [1,620-
1,919 ft]) of the southern Washington Cascades (Artman 1990).  In mixed-conifer forests of southwestern
Oregon, experienced declines in abundance greater than 90% in commercial thins with group selection on
overstory Ponderosa Pine which resulted in approximately 40% canopy closure (Janes 1997).  

Significantly correlated with berryproducing shrubs, abundance of dominant Douglas-fir and true fir,
and abundance of subdominant coniferous trees 10-50 cm (4-20 in) dbh and >3 m (10 ft) tall on industrial
forest land in western Washington (Manuwal and Pearson 1997).  Over 91% of the variation in abundance
was explained by these variables.  

Nesting/Territories: Nests in a variety of locations ranging from cavities to cup nests between exfoliated
bark (Manuwal and Pearson 1997).  Red alder and snags were primary nesting substrates (72% of nests,
n=30) in the southern Cascades of Washington (Scott Pearson, pers.  comm.).  Most nests in red alder
trees were located behind adventitious branches on the tree trunk.  In Douglas-fir/tanoak forest of
northwestern California, nested mainly in the subcanopy layer in live trees, snags, and root wads of fallen
trees (Sakai and Noon 1991).  Also nested in all seral stages from young (30-90 years), through mature (91-
199 years), and old-growth (>200 years).  In old-growth, selected nest sites (n=42) with high canopy bole
height (16.7 m [52 ft]) and high percent canopy closure (92%).  

In the southern Cascades of Washington, 17% nesting success (sink habitat?) in relatively young and
dry sites (Scott Pearson, pers.  comm.), and 70% (source habitat?) in wet riparian sites (40-65 years old)
(Mathais Leu, pers.  comm.).  

Conservation: Optimal habitat appears to be low elevation (<900 m [3,000 ft]) riparian forest in late
successional coniferous forest with a deciduous component and/or wet site coniferous trees such as western
hemlock and western redcedar.  
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Population Objectives (Trends): 

T   Southern Pacific Rainforest: Reverse declining BBS population trends to
achieve stable (non-significant trend of <2% per year) or increasing trends in the
next 10 years (by 2010).  

Habitat Objectives (Stand-level): 

T   Provide late-successional forest with $20% deciduous canopy cover,
particularly where associated with riparian zone or wet site deciduous trees such
as red alder and bigleaf maple.  

T   In harvest units with hardwood site potential, retain deciduous canopy trees
and/or western hemlock and western red cedar trees in small residual clumps
(retention aggregates) near or adjacent to the riparian zone to provide suitable
nesting and foraging habitat.  

T   Riparian buffer zones within harvest units should be >40 meters wide, and
meet stand-level habitat conditions described above.  

Assumptions/Rationale: The biological objective of >30% deciduous canopy cover was
subjectively developed based on collective experience of several individuals.  The
objective for riparian buffer width is based on Hagar (1999).  

Conservation Options: 

#  Optimal sites for Pacific-slope flycatcher conservation should have a high potential for
deciduous trees and/or western hemlock and western redcedar in the canopy/subcanopy,
particularly stands with riparian zones, and at low to moderate elevation (<900 m [3,000
ft]).  

#  In managed forests with a deciduous canopy component in the stand, extend rotation
age to >80 years to allow for development of canopy and subcanopy gaps for suitable
foraging habitat.  

#  Conduct conifer tree thinning where there is potential for understory development of
deciduous trees, particularly in wet sites.  Conduct thinning early in stand development
(<20 years old) to enhance competitive opportunities for deciduous trees, and minimize
short-term effect of reduced canopy closure and suitability of habitat.  

#  Where deciduous trees have been retained from earlier successional stages, ensure
release of these trees by thinning of conifers shading them out.  

#  If deciduous trees have not been retained from earlier successional stages and the site is
suitable, conduct thinning in scattered patches (variably spaced) to open the canopy and
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allow for understory development of deciduous trees adjacent to the closed-canopy
conifer dominated forest.  

#  Conduct repeated thinning as necessary in conjunction with a longer rotation to
maintain a deciduous canopy component for a longer period of time.  

Species to Benefit: Primarily species associated with deciduous trees in the canopy of conifer
dominated forests such as warbling vireo, black-headed grosbeak, and black-throated gray
warbler.  

Information Needs: 

#  Reproductive success in wet old-growth sites and additional reproductive success data
in dry upland and riparian sites.  

 #  Can riparian buffer zones provide nesting habitat and reproducing populations? Are
there thresholds of patch size or configuration for successful reproduction? 

Attribute & Focal Species: OPEN MID-STORY - HAMMOND’S FLYCATCHER 

Issues: Some forest aerial insectivores require open areas beneath the forest canopy for adequate
foraging space, because a low tree density allows clear flight paths to capture flying insects. 
Openings and reduced stem density occur naturally in the canopy and subcanopy of late-
successional forests where natural mortality occurs.  Tree density in closed-canopy forests is
high in the younger stages until natural mortality occurs due to competition.  In managed forests,
silvicultural prescriptions that include thinning of trees reduce tree density and can create an open
mid-story.  

Focal Species: HAMMOND'S FLYCATCHER (Empidonax hammondii) 

Distribution: Long-distance, neotropical migrant that breeds throughout coniferous forests in western
Oregon and Washington, except rare in Sitka spruce zone.  

Populations: Relatively stable long-term and recent trends in the Southern Pacific Rainforests (non-
significant 2.2 and -2.3% per year, respectively), but significant (p<.05) increasing long-term and recent
trends in the Cascade Mountains (6.0 and 7.0% per year, respectively) (Sauer et al. 1997).  Relatively
stable long-term and recent trends in Oregon (non-significant -0.3 and -2.0% per year, respectively), but
highly significant (p<.01) long-term and significant (p<.10) recent increasing trends in Washington (6.7
and 6.2% per year, respectively).  

Relative abundance data indicate substantially higher populations in the Cascade Mountains (30 year
mean of 7.6 bpr) than Southern Pacific Rainforests (30 year mean of 1.5 bpr) (Sauer et al. 1997).  Relative
abundance data indicate similar populations in Oregon and Washington (30 year means of 3.6 and 4.0 bpr,
respectively).  
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Habitat Relationships: An aerial forager that uses open space beneath the overstory canopy and between
trees.  

Strongly associated (i.e., preferentially selected) with late-successional stands (mean >53 cm [21 in]
dbh and 120-140 years old) in all elevations of managed forests in the central Oregon Coast Range
(McGarigal and McComb 1995).  In low to moderate elevation (320-970 m [1,050-3,182 ft]) managed
forests in the central Oregon Cascades, significantly more abundant in mature forest than clearcut or green-
tree retention (approximately 12 trees/ha [5 trees/ac]) stands (Vega 1993).  In unmanaged forests of the
Oregon Coast Range, significantly more abundant in young forests (40-80 years) than mature (80-200 years)
and old-growth (>200 years) (Carey et al. 1991).  In small riparian zones of 2nd and 3rd order streams
(conifer dominated) at low to moderate elevations (457-915 m [1,500-3,000 ft]) in the west-central Oregon
Cascades, abundance similar in old-growth (400-450 years) and mature (150-200 years) stands, and
significantly higher than young (25-35 years) stands (Anthony et al. 1996).  

In all elevations of the central Oregon Coast Range, strongly associated with conifers (McGarigal and
McComb 1992).  In low to moderate elevations (540-880 m [1,772-2,887 ft]) in the central Oregon
Cascades, positively correlated with >30 cm (12 in) dbh conifers and >60 cm (24 in) dbh soft snags (Vega
1993).  

In all elevations of unmanaged mature coniferous and mixed deciduous/coniferous forest in the central
Oregon Coast Range, relatively common in upslope transects, but not recorded in adjacent 2nd and 3rd
order riparian (mixed deciduous/coniferous through pure coniferous riparian zones) transects (McGarigal and
McComb 1992).  However, in an assessment of unmanaged old-growth riparian birds in low elevations
(<150 m [492 ft]) in the Sitka Spruce zone on the west slopes of the Olympic Peninsula, significantly
associated with coniferous/deciduous mixed riparian habitats (Lock 1991).  

Response to Management: In 40-55 year old low to moderate elevation (280-625 m [919-2,050 ft])
managed stands in the central and northern Oregon Coast Range, observed exclusively in moderately
thinned (mean 360 trees/ha [144 trees/ac]) stands and not in unthinned (mean 495 trees/ha [198 trees/ac])
stands, probably because thinned stands provide more open space below the canopy for foraging (Hagar et
al. 1996).  A preliminary investigation also indicated that abundance of aerial insects may have been greater
in thinned stands.  

Nesting/Territories: Nested only in stands >90 years old (mature and old-growth) in Douglas-fir/tanoak
forests of northwestern California, and used nest trees with significantly larger diameter than what was
available (Sakai and Noon 1991).  In old-growth, selected nest sites (n=19) with high canopy bole height
(canopy lift) (17.4 meters), and high percent canopy closure (82%); whereas in mature stands, canopy bole
height (n=11) was 16.3 m.  

Conservation: Periodic thinning from below to maintain a relative density (ratio of actual stand density
attainable in a stand with the same mean tree volume; Drew and Flewelling 1979) of 0.2 to 0.3 would
reduce stem density and provide open mid-story for foraging (Hagar et al. 1996).  Sakai and Noon (1991)
speculated that in Douglas-fir/tanoak forests of northwestern California, retention of large dispersed green-
trees would probably not provide suitable habitat and that intact stands of mature/old-growth forest >15 ha
would be necessary.  

Habitat Objectives (Stand-Level): 

T   Provide late successional forest in stands >20 ha (50 ac).  
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T   In managed stands >40 years old, maintain a relative stem density of 0.2 to 0.3
(Hagar et al. 1996).  (Relative stem density is the ratio of actual stem density to the
maximum density available) 

T   Riparian buffer zones within harvest units should be >70 meters wide, and
meet stand-level habitat conditions described above to provide potential nesting
habitat, if successful nesting is documented in these stands (see Information
Needs below).  

Habitat Objectives (Landscape-Level): 

T   Provide an average of 3 blocks of late-successional forest >20 ha (50 ac) or one
block >60 ha (150 ac) per square mile within landscape management units (e.g.,
watershed, township, section).  

Assumptions/Rationale: The stand size of 20 ha (50 ac) is based on adjusted data (i.e.,
minimum of 15 ha) from work conducted in Douglas-fir/tanoak forests of northwestern
California (Sakai and Noon 1991).  The landscape objective is based on that stand size,
and the desired condition of at least 30% of subprovinces in late-successional conditions. 
The objective for riparian buffer width is based on Hagar (1999).  

Conservation Options: 

#  Optimal sites for Hammond's flycatcher conservation should have a high occurrence or
potential for pure conifer stands, particularly drier sites dominated by Douglas-fir, and
located between 450-1,350 m (1,500-4,500 ft).  

#  Conduct light to moderate single-layered thinning from below to reduce the density of
trees and open the area below canopy foliage, but not encourage layered understory
development characteristics of variably spaced and variably layered thinning.  

#  Conduct periodic thinning from below as necessary to maintain an open mid-story.  

Species to Benefit: Reduced stem density may benefit hairy woodpeckers if snags are present. 
Thinning from below to maintain a relatively closed canopy would benefit foliage gleaners such as
hermit warbler, golden-crowned kinglet, and chestnut-backed chickadee.  

Information Needs: 

#  How do various thinning regimes affect Hammond's flycatcher abundance and
reproductive success?
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#  Are there differences in prey (flying insects) abundance and availability in managed
(thinned) stands and in unmanaged late-successional forest?

#  Are riparian management zones within harvest units suitable habitat to support
successfully reproducing populations? What size area is necessary? 

Attribute & Focal Species: DECIDUOUS UNDERSTORY - WILSON’S WARBLER 

Issues: Some landbirds are associated with deciduous shrubs and trees in the understory of late
successional forests.  Deciduous vegetation increases structural heterogeneity and vegetative
diversity in the understory.  In unmanaged late-successional forest, natural openings in the
canopy due to mortality and trefoil gaps provide opportunities for development of a deciduous
understory.  In managed forests, deciduous vegetation has been traditionally managed against
because of competition with commercially planted conifers.  A dense forest of conifer trees
precludes development of an understory which excludes some bird species and reduces overall
biodiversity.  

Focal Species: WILSON'S WARBLER (Wilsonia pusilla)

Distribution: Long-distance, neotropical migrant that breeds throughout coniferous forests of western
Oregon and Washington.  

Populations: Relatively stable long-term and recent trends in the Cascade Mountains (non-significant -1.0
and -1.1% per year, respectively) (Sauer et al. 1997).  Stable long-term trend (0.0% per year) in the
Southern Pacific Rainforests despite highly significant (p<.01) recent declining trend (-2.1% per year). 
Relatively stable long-term trends in Oregon and Washington (non-significant 0.6 and -0.4% per year,
respectively).  Significant (p<.10) recent declining trend in Washington (-2.2% per year), and highly
significant (p<.01) recent declining trend in Oregon (-3.3% per year).  Thus, recent significantly declining
population trends are cause for concern because of the change from stable long-term trends.  

Relative abundance data indicate substantially higher populations in the Southern Pacific Rainforests
(30 year mean of 15.7 bpr) than the Cascade Mountains (30 year mean of 2.4 bpr) (Sauer et al. 1997). 
Relative abundance data indicate similar populations in Oregon and Washington (30 year mean of 3.8 and
4.7 bpr, respectively).  

Habitat Relationships: A foliage-gleaning insectivore primarily in the deciduous shrub/midcanopy layer of
mature forest, but also in dense shrub layer of early-successional forest.  

Most abundant in shrub and small tree layer of precanopy (12-20 years old) and harvest age (50-70
years old) stands on industrial forest land in western Washington (Manuwal and Pearson 1997).  Only
incidental in closed-canopy stands (30-40 years old) where a shrub layer was absent or minimal.  

In a summary of existing literature from Oregon forests, Hagar et al. (1995) considered it responsive to
edge habitats and landscape heterogeneity (i.e., exhibits a positive numerical or functional response to edge
habitats and landscape heterogeneity, but may occur in habitats along entire gradient from no
edge/landscape heterogeneity to a high degree of edge/landscape heterogeneity).  

In 40-55 year old Douglas-fir managed stands at low to moderate elevations (280-625 m [919-2,050 ft])
in the central and northern Oregon Coast Range, abundance positively associated with shrub cover and
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height and negatively associated with slash cover (Hagar et al. 1996).  In low elevation Douglas-fir
managed stands at the eastern edge of the central Oregon Coast Range, positively associated with Douglas-
fir overstory cover, hardwood density, fern cover, and well decayed logs (Chambers 1996).  It was
suggested that the selection for high fern cover may be for nest sites.  Abundance negatively associated with
gapped stands (0.05 ha openings with <1 gap/ha) in 20 year old stands of western hemlock/Sitka spruce
forest 25 years post treatment in southeast Alaska (Dellasala et al. 1996).  

At the landscape level, significant positive association with the amount of mature forest in 100 ha
circles on industrial forest land in western Washington (Manuwal and Pearson 1997).  

Response to Management: Abundance similar in unthinned (mean 495 trees/ha [198 trees/ac]) and
moderately thinned (mean 360 trees/ha [144 trees/ac]) 40-55 year old Douglas-fir stands 5-15 years post-
harvest in low to moderate elevation (280-625 m [919-2,050 ft]) managed stands in the central and northern
Oregon Coast Range, probably because shrub cover did not differ between stand conditions (Hagar et al.
1996).  Less abundant in moderately-thinned (434 trees/ha [171 trees/ac]) and gapped (0.05 ha openings
with <1 gap/ha) stands than unmodified 20 year old stands in western hemlock/Sitka spruce forest 25 years
post treatment in southeast Alaska (Dellasala et al. 1996).  Abundance decreased first year after harvest in
two-story (green-tree retention) and modified clearcuts, but not in small (0.2 ha) patch cuts in low elevation
Douglas-fir dominated managed forest at the eastern edge of the central Oregon Coast Range (Chambers
1996).  In the same study, abundance also declined first year following harvest in large patch (1/3 volume
removed in 0.6 ha circles), wedge (0.82 ha triangular patches removed), and strip cuts (0.82 ha linear strips
removed).  

Highly associated with red alder trees in revegetating clearcuts in the central Oregon Coast Range
where densities were 23 times less on sites treated with herbicides that suppressed growth and development
of alder (Morrison and Meslow 1983).  

Nesting/Territories: Nests on ground or in dense vegetation near the ground.  In riparian coastal scrub of
California, mean territory size was approximately 0.5 ha ranging from 0.2 to 1.3 ha (Stewart 1973).  

Conservation: Dependent on features in the understory, so not directly affected by type of harvest treatment,
but by resulting effect on understory vegetation.  Chambers (1996) suggests small patch (0.2 ha) group
selection cuts, rather than green-tree retention or modified clearcuts, may provide habitat since these cuts
have the overall least impact on important habitat features in the unharvested understory.  

Population Objectives (Trends): 

T   Southern Pacific Rainforest: Reverse declining BBS population trends to achieve
stable (non-significant trend of <2% per year) or increasing trends in the next 10
years (by 2010).  

Habitat Objectives (Stand-level): 

T   In late-successional forest, provide an understory of shrubs and small
trees (<15 ft) that provides >40% cover.  

T   In harvest units, retain residual clumps (retention aggregates) of closed-canopy
forest in patches >2 ha (5 ac) to provide potential nesting habitat, if successful
nesting is documented in these stands (see Information Needs below).  
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T   Riparian buffer zones within harvest units should be >30 meters wide, and
meet stand-level habitat conditions described above.  

Assumptions/Rationale: There have been no species-specific studies on Wilson's
warbler in this region, so biological objectives are based on correlations between species
abundance and habitat variables from community studies (e.g., Ruggiero et al. 1991).  The
objective of 50% deciduous understory was subjectively developed based on collective
experience of several individuals.  The objective for riparian buffer width is based on
Hagar (1999).  

Conservation Options: 

#  Optimal sites for Wilson's warbler conservation should have a high percentage or
potential for growth of woody deciduous vegetation (e.g., vine maple, Indian plum,
California hazel) in understory shrubs and trees.  

#  Extend rotation age to >60 years in conjunction with thinning as described below to
lengthen suitability of the habitat.  

#  If understory deciduous vegetation has not been maintained through earlier
successional stages, conduct moderate to heavy thinning to create canopy openings and
create small, within stand gaps (<2 acres) to promote understory shrub development.  

#  If patches of understory deciduous vegetation have been maintained through earlier
successional stages, conduct thinning as necessary to prevent conifers from competing
and shading out deciduous understory.  

#  In young, rapidly growing stands, conduct heavy thinning and/or multiple entries to
maintain well developed deciduous understory for prolonged periods.  

#  Because the time frame of understory response to commercial thinning is <10 years
(Alaback and Herman 1988), repeated thinnings may be necessary to advance understory
development.  

#  During repeated thinning entries to maintain understory, entries should be carefully
designed and logging systems tailored to site-specific conditions to minimize understory
disturbance and site productivity (e.g., road systems and skid trails, type of harvest and
equipment).  

#  In harvest units, retain intact patches of forest rather than dispersed trees or aggregate
clumps of trees with treated understories.  

#  Discontinue use of herbicides for deciduous tree and shrub control in designated
conservation areas for species associated with a deciduous understory.  
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Species to Benefit: Thinning to enhance growth of understory vegetation will benefit species such
as winter wren, orange-crowned warbler, Swainson's thrush, and warbling vireo.  

Information Needs: 

#  What are the habitat components (e.g., species composition, structure) in a deciduous
understory important to Wilson's warbler abundance and reproductive success?

#  Are riparian management zones within harvest units suitable habitat to support
successfully reproducing populations? What size area is necessary? 

#  Are there stand-level thresholds of patch size for successful nesting to occur? 

Attribute & Focal Species: FOREST FLOOR COMPLEXITY - WINTER WREN 

Issues: Some landbirds that forage or nest on the forest floor or low understory are associated
with complex vegetative structure and habitat attributes unique to older forests (e.g., large down
logs and root wads).  The litter layer of the forest floor is more complex in unmanaged than
managed forests.  In unmanaged forests, the litter layer is deeper in old-growth than in mature or
younger forests (Spies and Franklin 1991).  In intensively managed forests, forest floor
components such as downed logs and litter layer are limited or unavailable.  

Focal Species: WINTER WREN (Troglodytes troglodytes)
Distribution: Resident species that breeds throughout coniferous forests of western Oregon and
Washington.  

Populations: Significantly (p<.10) increasing (1.4% per year) long-term trend in the Cascade Mountains
with a relatively stable, non-significant (-0.8% per year) recent trend (Sauer et al. 1997).  This relatively
stable recent trend is in contrast to a significantly (p<.10) increasing trend of 7.7% per year during the early
BBS period (19661979).  In the Southern Pacific Rainforests, relatively stable non-significant long-term
trend (-0.1 % per year), but a significantly (p<.10) declining recent trend (-1.7% per year).  This
significantly declining recent trend is exacerbated by the highly significant (p<.01) increasing trend of 4.7%
per year during the early BBS period.  Thus, recent declining population trends are cause for concern
because of the change from stable or significantly increasing trends in the late 1960s and throughout the
1970s.  Relatively stable long-term and recent population trends in Oregon (non-significant 1.4 and -0.7%
per year, respectively), but like regional trends, these also are in contrast to highly significant (p<.01)
increasing trends during the early BBS period.  In Washington, the non-significant relatively stable (-0.3%
per year) long-term trend is highlighted by a highly significant (p<.01) recent declining trend of -2.4% per
year.  

Relative abundance data indicate slightly higher populations in the Cascade Mountains (30 year mean
of 13.4 bpr) than Southern Pacific Rainforests (30 year mean of 10.3 bpr) (Sauer et al. 1997).  Relative
abundance data indicate substantially higher populations in Washington (30 year mean of 12.7 bpr) than in
Oregon (30 year mean of 5.3 bpr).  
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Habitat Relationships: Ground and low understory insectivore associated with vegetative and structural
complexity of the forest floor and low understory layer including down logs, stumps, root wads, litter
layer, ferns, and a well-developed growth of mosses/bryophytes.  

In Douglas-fir/hardwood forests of southwestern Oregon and northwestern California, abundance
positively related to stand age and most commonly occurred in mature and old-growth forests (Ralph et al.
1991).  Strongly associated (i.e., preferentially selected) with late-seral stands (mean >53 cm (21 in) dbh
and 120-140 years) over younger stands in all elevations of managed forests of the central Oregon Coast
Range (McGarigal and McComb 1995).  Most abundant species in stands of 45-50 year old western
hemlock in low elevations (494-585 m [1,620-1,919 ft]) of the southern Washington Cascades (Artman
1990).  On industrial forest lands in western Washington, highest abundance in harvest-age stands (50-70
years), but also relatively abundant in precanopy (12-20 years) and closed-canopy (30-40 years) (Manuwal
and Pearson 1997).  In small riparian zones of 2nd and 3rd order streams (conifer dominated) at low to
moderate elevations (457-914 m [1,500-3,000 ft]) in the west-central Oregon Cascades, abundance similar
in old-growth (400-450 years) and mature (150-200 years) stands, and significantly higher than in young
(25-35 year) stands (Anthony et al. 1996).  In all elevations of unmanaged mature coniferous and mixed
deciduous/coniferous forest in the central Oregon Coast Range, one of only two species more abundant
along 2nd and 3rd order streams (mixed deciduous/coniferous or pure coniferous riparian zone) than along
upslope transects (McGarigal and McComb 1992).  In the Washington Cascades and Coast Range south of
the Olympic Mountains, significantly more abundant along 3rd and 4th order streams than adjacent uplands
(Scott Pearson, pers.  comm.).  In the relatively dry climate of northwestern California, selected cool and
moist habitats with nearly 70% of the breeding season detections along creeks or creek beds (Barrows
1986).  

In low to moderate elevation (280-625 m [919-2,050 ft]) managed forests of the central and northern
Oregon Coast Range, positively associated with hardwoods >31 cm (12 in) dbh, conifers >56 cm (22 in)
dbh, and evergreen shrub cover in 40-55 year old stands 5-15 years post-thinning (Hagar et al. 1996).  In
low elevation Douglas-fir dominated managed forest at the eastern edge of the central Oregon Coast Range,
positively associated with saw-timber cover in first year post-harvest, pole cover and small conifer density
in second year post-harvest, and fern cover in both years (Chambers 1996).  In all elevations of unmanaged
mature coniferous and mixed deciduous/coniferous forests in the central Oregon Coast Range, positively
associated with shrub cover >1.3 meters tall (McGarigal and McComb 1992).  In 45-50 year old western
hemlock stands in low elevations (494-585 m [1,620-1,919 ft]) of the southern Washington Cascades 45
years post-thinning, positively associated with percent cover of understory vegetation, especially ferns and
shrubs, and negatively correlated with tree density (Artman 1990).  In unthinned plots in same study,
positively correlated with higher slash volume.  On industrial forest land in western Washington,
significantly correlated with counts of dominant Douglas-fir and true fir, and counts of subdominant
coniferous trees (accounted for 85% of the variation in abundance) (Manuwal and Pearson 1997).  In low to
moderate elevations (540-880 m [1,772-2,887 ft]) in the central Oregon Cascades, positively correlated with
>30 cm (12 in) dbh conifers, >60 cm (24 in) dbh soft snags, and vegetation 3-5 meters (10-16 ft) tall (Vega
1993).  

Several studies indicate it may be a forest interior species that is positively associated with habitat area
and sensitive to fragmentation: 

1.  Abundance decreased in more fragmented landscapes in all elevations of the central Oregon
Coast Range (McGarigal and McComb 1995).  
2.  Associated with less fragmented landscapes in southern Washington Cascades, where
abundance decreased with amount of clearcut area in adjacent stands, and increased in stands
surrounded by higher percentage of late-successional forest with few clearcuts (Lehmkuhl et al.
1991).  
3.  Considered one of the 10 most sensitive species to fragmentation in Douglas-fir forests in
northwestern California because negatively associated with edges and highly associated with large
stands (Rosenberg and Raphael 1986).  Abundance decreased sharply in stands <20 ha (50 ac), but
remained relatively stable in all stands >20 ha (50 ac) (Rosenberg and Raphael 1986).  
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4.  Over twice as abundant in continuous old-growth (240 ha [593 ac]) than fragmented old-growth
(old-growth with numerous 18 year old clearcuts averaging 4 ha (9 ac) in western red cedar/western
hemlock forests in northern Idaho (Hejl and Paige 1995).  

5.  On industrial forest land in western Washington, significant negative relationship with total
clearcut area in the landscape, and significant positive relationship with total area of mature forest
in the landscape (Manuwal and Pearson 1997).  
6.  Strongly affected (positively) by proportional abundance of large saw-timber (mean dbh >53 cm
[21 in] and 120-140 years ) in the landscape in all elevations of managed forests of the central
Oregon Coast Range (McGarigal and McComb 1995).  

In a summary of existing literature from Oregon forests, Hagar et al. (1995) considered it one of only
five bird species negatively responsive to heterogeneous landscapes (i.e., exhibits a negative numerical or
functional response to landscape heterogeneity, but may occur in habitats along entire gradient from no
landscape heterogeneity to a high degree of landscape heterogeneity).  Hagar et al. (1995) also considered it
sensitive (positively) to late-seral habitats (i.e., positively responsive to late-seral habitats such that it is
absent from other habitats along a portion of the seral stage gradient), and responsive (positively) to canopy
closure/stem density.  

Response to Management: In low elevation Douglas-fir managed forest at the eastern edge of the central
Oregon Coast Range, abundance declined in response to varying levels of intensive harvest 24 years post
harvest such as green-tree retention (3/4 of volume removed), modified clearcuts (1.2 trees/ha [0.5 trees/ac])
and small (0.2 ha [0.1 ac]) patch cuts (Chambers 1996).  In same study, abundance also declined in first
year following harvest in large patch (1/3 volume removed in 0.6 ha [0.2 ac] circles), wedge (0.82 ha
[0.30.8 ac] triangular patches removed), and strip cuts (0.82 ha [0.30.8 ac] linear strips removed). 
Response to thinning was different in two study areas of 40-55 year old low to moderate elevation (280-625
m [919-2,050 ft]) managed stands in the central and northern Oregon Coast Range 515 years post-harvest,
with increases in one and decreases in the other (Hagar et al. 1996).  Significantly more abundant in
moderately thinned (mean 466 trees/ha [186 trees/ac]) than unthinned (mean 1,270 trees/ha [508 trees/ac])
45-50 year old managed stands dominated by western hemlock 45 years post-thinning in low elevations
(494-585 m [1,620-1,919 ft]) of the southern Washington Cascades (Artman 1990).  Reported to have
successfully nested in a small (40 m x 120 m) green-tree retention aggregate patch in low elevations of the
southwest Washington Cascades (Stofel 1993).  

Nesting/Territories: Nests in concealed natural cavities often within two meters of the ground in root
wads, stumps, and down logs.  Occasionally builds own nest in dense clumps of moss in trees.  

Conservation: Optimal habitat appears to be late-successional forest with a structurally complex forest floor
and low understory with an emphasis on down logs, highcut stumps, snags, root wads, large diameter tree
trunks, and a high percentage of mossy vegetation, litter/debris, and fern cover.  Landscapes with a high
percentage of the area in patches >20 ha (50 ac) will likely support greater densities of winter wren.  In
managed forests, silvicultural treatments that minimize the impact on overstory conifers and the presence of
fern cover may maintain breeding habitat.  Treatments might include commercial thinning that allows for
understory development yet retains a relatively dense overstory, small patch cuts which limit removal of
overstory trees, and aggregated green-tree retention patches where the understory is maintained in an
unharvested patch.  
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Population Objectives (Trends): 

T   Southern Pacific Rainforest: Reverse declining BBS population trends to achieve
stable (non-significant trend of <2% per year) or increasing trends in the next 10
years (by 2010).  

Habitat Objectives (Stand-level): 

T   Provide late-successional forest in blocks >30 ha (75 ac).  

T   In managed forests with a rotation age >60 years, provide 

T   an average of 10 down logs/ha (4/ac) with a dbh >61 cm (24 in) and >15.2 m
(50 ft) long (USFS 1993), 

T   shrub cover (woody or ferns) >60% within 3 meters of the ground, and 

T   tree trunk surface area for foraging with a mean dbh >40 cm (16 in).  

T   Riparian buffer zones within harvest units should be >40 meters wide, and
meet stand-level habitat conditions described above.  

Habitat Objectives (Landscape-level): 

T   Provide an average of 2 contiguous blocks of late-successional forest >30 ha (75
ac) or one block >60 ha (150 ac) per square mile within landscape management
units (e.g., watershed, township, section).  

Assumptions/Rationale: The biological objective for a minimum 30 ha (75 ac)
patch is based on adjusted data (i.e., a minimum of 20 ha) from a study in
northwestern California (Rosenberg and Raphael 1986).  The landscape objective
is based on that stand size, and the desired condition of at least 30% of
subprovinces in late-successional conditions.  The biological objective for down
logs is based on USFS (1993) Standards and Guidelines.  Biological objectives for
tree dbh, and deciduous cover were subjectively developed by several individuals
based on a knowledge of habitat attributes in late-successional forests.  The
objective for riparian buffer width is based on Hagar (1999).  

Conservation Options: 

#  Optimal sites for winter wren conservation in southwestern Oregon and other
relatively drier areas should be selected based on presence of riparian or other wet
habitats.  

#  Retain down woody debris at initial harvest and site preparation, and supplement at
later entries.  
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#  If down woody debris has not been maintained at sufficient levels from earlier
harvests, fell trees to create this attribute.  

#  Retain root wads where they occur.  

#  Create and retain slash piles of varying sizes at each harvest entry.  

#  Conduct light, variable-spaced thinning to enhance understory development rather than
uniform thinning because variable-spaced thinning reduces the negative effects of reduced
overstory canopy closure by maintaining some areas with high canopy closure.  

#  Harvest entries should be carefully designed and logging systems tailored to site-
specific conditions to minimize understory disturbance and site productivity (e.g., road
systems and skid trails, type of harvest and equipment).  

#  Maintain stands in the largest possible tracts to reduce the amount of edge and
fragmentation.  

Species to Benefit: Primarily species that use a well-developed understory in late-successional
forest such as Wilson's warbler, orange-crowned warbler, and rufous hummingbird.  

Information Needs: 

#  Relationships between reproductive success and patch size/fragmentation.  

#  Mechanisms (e.g.,microclimate) by which edge effects and fragmentation influence
habitat components (e.g., mossy vegetation) and abundance and reproductive success.  

#  Are riparian management zones within harvest units suitable habitat to support
successfully reproducing populations? What size area is necessary? 

D.  Young Forest: Understory Re-initiating 

All focal species and habitat attributes for this forest condition also occur in the multi-
layered/mature forest.  Biological objectives and conservation options are described above.  

E.  Pole Forest: Stem Exclusion 

These forest conditions are structurally simple and characterized by an even-aged, single-layered,
closed-canopy with little or no understory development.  Where understory vegetation exists, it
is generally low growing and dominated by one or two shade-tolerant species.  Stands may range
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from sapling trees with high foliage ratios that have  attained canopy closure, to large pole trees
that are densely stocked and have low foliage ratios and a high degree of canopy lift.

 

These forest conditions are relatively depauperate in landbird species composition and richness
(Bunnell 1991, Hansen et al. 1991).  Most species abundant in this stage also are relatively
abundant in older closed-canopy forests (Hansen et al. 1995).  However, two species, black-
throated gray warbler and Hutton's vireo, can be highly associated with this forest condition if
there are deciduous canopy trees for black-throated gray warbler and deciduous
subcanopy/understory shrubs for Hutton's vireo.  Conservation actions to maintain these
attributes through the stem exclusion/pole forest stage also will benefit species associated with
these attributes in older forest conditions.  

Attribute & Focal Species: DECIDUOUS CANOPY TREES - BLACK-THROATED GRAY
WARBLER 

Issues: Some landbird species in coniferous forests are associated with deciduous trees for
foraging or nesting.  Deciduous trees provide ecological diversity, fruits and foliage insects
different from that of conifers, a higher density of cavities than conifers (Gumtow-Farrior 1991),
and are susceptible to decay earlier (Nietro et al. 1985), thus providing earlier opportunities for
cavity use before conifers of the same age are available for excavating.  In coniferous forests
without management of competing vegetation, particularly wet sites, deciduous trees may
contribute significantly to the forest canopy.  Intensive management of forests for production of
conifer tree species limits habitat for species associated with deciduous trees.  Additionally, there
is economic and legislative (Oregon Forest Water Protection Rules, ODF 1994) encouragement to
convert hardwoods to softwoods, particularly in riparian areas and on lands managed intensively
for timber production.  

Focal Species: BLACK-THROATED GRAY WARBLER (Dendroica nigrescens)
Distribution: Long-distance, neotropical migrant that breeds throughout coniferous forests of western
Oregon and Washington, primarily at low to moderate elevations (<1,050 m [3,500 ft]).  

       
Populations: Relatively stable long-term and recent trends in both the Cascade Mountains (non-significant
0.0 and 3.9% per year, respectively) and Southern Pacific Rainforests (non-significant 1.6 and 0.2% per
year, respectively) (Sauer et al. 1997).  Long-term and recent population trends in Oregon and Washington
are relatively stable.  In Oregon, relatively stable non-significant trends of -0.7 and 0.1% per year,
respectively.  In Washington, non-significant increasing trends of 4.1 and 0.9% per year, respectively.  

Relative abundance data indicate higher populations in the Southern Pacific Rainforests (30 year mean
of 5.4 bpr) than Cascade Mountains (30 year mean of 3.8 bpr) (Sauer et al. 1997).  Relative abundance data
also indicate higher populations in Washington (30 year mean of 4.4 bpr) than Oregon (30 year mean of 2.6
bpr).  
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Caution should be used in interpretation of all census data because of similarities and overlap between
songs of black-throated gray and hermit warblers.  

Habitat Relationships: Strongly associated (i.e., preferentially selected) with pole forest conditions among
younger and older forested stands in all elevations of managed forests of the central Oregon Coast Range
(McGarigal 1993).  In low to moderate elevation (326-1,278 m [1,070-4,192 ft]) unmanaged forest
throughout the Oregon Cascades, most abundant in young (40-80 years) stands with broadleaf trees (Gilbert
and Allwine 1991).  In Douglas-fir/oak dominated forests at the interface of the Willamette Valley and
Oregon Coast Range, highly associated with areas of relatively high deciduous cover (i.e., oak) (Morrison
1982).  Abundance positively associated with California hazel cover and density of conifers, and negatively
associated with elevation in 40-55 year old low to moderate elevation (280-625 m [919-2,050 ft]) managed
stands in the central and northern Oregon Coast Range (Hagar et al. 1996).  In southwestern Washington
Cascades and Coast Ranges south of the Olympic Peninsula, significantly more abundant along riparian
corridors of 3rd and 4th order streams than adjacent uplands (Scott Pearson, pers.  comm.).  

At the landscape level, abundance strongly negatively correlated with amount of unmanaged late
successional forest in the landscape in the southern Washington Cascades (Lehmkuhl et al. 1991).  

Response to Management: More abundant in unthinned (mean 495 trees/ha [198 trees/ac]) than moderately
thinned (mean 366 trees/ha [146 trees/ac]) 40-55 year old Douglas-fir stands 515 years post-harvest in low
to moderate elevation (280-625 m [919-2,050 ft]) managed stands in the central and northern Oregon Coast
Range (Hagar et al. 1996).  Not recorded in small (mean 40 m x 120 m) green-tree retention aggregate
patches in low elevation managed forests of southwestern Washington (Stofel 1993).  In southwestern
Washington Cascades and Coast Ranges south of the Olympic Peninsula, virtually disappeared from
riparian corridors after harvest of adjacent uplands (Scott Pearson, pers.  comm.).  

Nesting/Territories: Nests low in trees (13 m [310 ft]).  

Conservation: Optimal habitat appears to be young (25-40 years) managed and unmanaged forest with
some deciduous canopy and subcanopy trees, high canopy closure, and <900 m (3,000 ft) in elevation.  

Habitat Objectives (Stand-Level): 

T   In young, closed-canopy managed stands, provide an average of >20% canopy
cover of deciduous trees.  

Assumptions/Rationale: There have been no species-specific studies on the black-
throated gray warbler, so the biological objectives are based on correlations between
species abundance and habitat variables in a few community studies.  The biological
objective of 20% deciduous canopy cover was subjectively developed based on collective
experience of several individuals.  
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Conservation Options: 

#  Optimal sites for black-throated gray warbler conservation should have a high potential
for natural regeneration of deciduous trees (e.g., wet sites), and be low to moderate in
elevation (<900 m [3,000 ft]).  

#  Where deciduous trees have been retained from earlier successional stages, ensure
release of these trees by thinning of conifers shading them out.  

#  If deciduous trees have not been retained from earlier successional stages, conduct
thinning to open the canopy and allow for development of deciduous trees where
appropriate (e.g., wet sites).  Thinning should occur in patches and be variable-spaced
rather than uniform to minimize negative effects of reduced overstory canopy closure by
maintaining some areas with high canopy closure.  

#  Conduct repeat thinning as necessary to maintain a deciduous canopy component and
lengthen the suitability of the habitat for a longer period of time.  

Species to Benefit: Primarily black-headed grosbeak, Pacific-slope flycatcher, and warbling vireo
because of their association with deciduous canopy trees in conifer dominated forests.  

Information Needs: 

#  Are there thresholds for deciduous tree cover within conifer stands for occupancy by
black throated gray warbler? 

#  On intensively managed forests, do isolated riparian buffer zones with deciduous
canopy trees provide suitable habitat? If so, are there limiting factors such as patch size
or percent deciduous trees? 

Attribute & Focal Species: DECIDUOUS SUBCANOPY/UNDERSTORY - HUTTON’S VIREO 

Issues: Some landbirds are positively associated with deciduous or broadleaf (e.g., oak.  madrone,
chinquapin) shrubs and trees in the subcanopy and understory of coniferous forests.  Deciduous
vegetation increases structural heterogeneity and vegetative diversity in coniferous forests.  In
unmanaged late-successional forest, natural openings in the canopy due to mortality and trefoil
gaps provide opportunities for development of a deciduous understory.  In younger managed
forests, deciduous vegetation has been traditionally managed against because of competition with
commercially planted conifers.  A dense forest of conifer trees precludes development of a
deciduous understory which excludes some bird species and reduces overall biodiversity.  
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Focal Species: HUTTON'S VIREO (Vireo huttoni) 

Distribution: Resident species that breeds throughout coniferous forest in western Oregon and Washington,
primarily below 600 m (2,000 ft) and predominantly in coastal forests.  

Populations: Relatively stable long-term and recent trends in the Southern Pacific Rainforests (non-
significant 1.2 and -0.5% per year, respectively) (Sauer et al. 1997).  No trend data for the Cascade
Mountains, apparently due to inadequate sample size.  Long-term and recent population trends in Oregon
and Washington are similar.  In Oregon, non-significant increasing trends of 7.0 and 8.3% per year,
respectively.  In Washington, non significant increasing trends of 6.6 and 6.1% per year, respectively. 
Because of its distribution, state trends reflect populations in western Oregon and Washington only. 
Relatively low sample sizes for all analyses suggest caution in interpretation of the data.  

Relative abundance data indicate low populations in the Southern Pacific Rainforests (30 year mean of
1.6 bpr) (Sauer et al. 1997).  Relative abundance data indicate similar populations in Washington (30 year
mean of 0.6 bpr) and Oregon (30 year mean of 0.7 bpr).  

Habitat Relationships: Strongly associated (i.e., preferentially selected) with pole forest conditions among
younger and older forested stands in all elevations of managed forests of the central Oregon Coast Range
(McGarigal 1993).  In unmanaged forests of the Coast Range, significantly more abundant in young (40-80
years) forests than mature (80-200 years) and old-growth (>200 years) (Carey et al. 1991).  

Response to Management: Significantly more abundant in unthinned (mean 1,270 trees/ha [508 trees/ac])
than moderately thinned (mean 466 trees/ha [186 trees/ac]) 45-50 year old managed stands dominated by
western hemlock 4-5 years post-thinning in low elevations (494-585 m [1,620-1,919 ft]) of the southern
Washington Cascades (Artman 1990).  Abundance did not differ between moderately thinned (mean 366
trees/ha [146 trees/ac]) and unthinned (mean 495 trees/ha [198 trees/ac]) 40-55 year old Douglas-fir stands
5-15 years post-harvest in low to moderate elevations (280-625 m [919-2,050 ft]) in the central and
northern Oregon Coast Range, probably because shrub cover did not differ between stand conditions (Hagar
et al. 1996).  

Positively correlated with basal area and percent canopy cover in 45-50 year old managed stands
dominated by western hemlock in low elevations (494-585 m [1,620-1,919 ft]) of the southern Washington
Cascades (Artman 1990).  

Nesting/Territories: Nests in fork of tree limb at moderate height (27 m [725 ft]).  Territories believed to
be 23 ac.  

Conservation: Dependent on features in the understory, so not directly affected by type of harvest treatment,
but by resulting affect on understory vegetation.  It appears light thinning that allows for understory
development yet retains a relatively dense overstory would provide suitable habitat.  

Habitat Objectives (Stand-Level): 

T   In young, pole-aged managed stands, provide an average of >20%
deciduous/broadleaf cover in the subcanopy and understory.  
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Assumptions/Rationale: There have been no species-specific studies on Hutton's vireo,
so the biological objectives are based on correlations between species abundance and
habitat variables in a few community studies (e.g., Ruggiero et al. 1991).  The biological
objective of 20% deciduous/broadleaf cover in the subcanopy and understory was
developed intuitively based on collective experience.  

Conservation Options: 

#  Optimal sites for Hutton's vireo conservation should have a high potential for a well
developed deciduous or broadleaf tree component (e.g., madrone, oak) in the subcanopy
and understory, should occur primarily at low elevations (<600 m [2,000 ft]), and should
occur primarily in coastal forests and southwestern Oregon.  

#  Where an understory deciduous shrub layer has been retained from earlier successional
stages, ensure continuance of this habitat attribute by thinning of conifers shading it out.  

#  If an understory deciduous shrub layer has not been retained from earlier successional
stages, conduct thinning to open the canopy and allow for understory development. 
Thinning should occur in patches and be variable-spaced rather than uniform to minimize
negative effects of reduced overstory canopy closure by maintaining some areas with high
canopy closure.  

#  Conduct repeat thinning as necessary to maintain a deciduous subcanopy/understory
component through stand development and extend habitat suitability for a longer period
of time.  

#  Harvest entries should be carefully designed and logging systems tailored to site-
specific conditions to minimize understory disturbance and site productivity (e.g., road
systems and skid trails, type of harvest and equipment).  

#  In harvest units, retain intact patches of forest rather than dispersed trees or aggregate
clumps of trees with treated understories.  

Species to Benefit: Primarily species associated with a deciduous subcanopy and understory in
young closed-canopy forests such as Swainson's thrush, MacGillivray's warbler, winter wren,
warbling vireo, and Wilson's warbler.  

Information Needs: 

#  Data are needed on all aspects of Hutton's vireo nesting ecology, since there have been
no species-specific studies.  
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F.  Early-Seral Forest: Stand Initiation 

These natural or human-induced forest openings are characterized by grasses and forbs for the
first 23 years, followed by a shrub layer of tall herbaceous vegetation and woody vegetation such
as deciduous shrubs and trees and conifer saplings.  This condition exists until conifer trees
approach crown closure and understory vegetation is reduced due to competition and shading.  

Many landbird species reach maximum abundance in the stand initiation stage of early-
successional forests.  Species highly associated with this forest condition are often dependent
upon some habitat attribute(s) that is either naturally occurring or can be managed for. 
Management actions initiated at this early-successional stage (e.g., green-tree, snag, and hardwood
retention; clumped thinning to create broken canopies) will benefit species associated with older
forests by increasing heterogeneity and providing structural features in managed forests that are
characteristic of older unmanaged forests.  Structural and compositional attributes that appear to
be most important for landbirds in the stand initiation/early-successional stage are residual
canopy trees, snags, deciduous vegetation, and nectar producing plants.  

Attribute & Focal Species: RESIDUAL CANOPY TREES - OLIVE-SIDED FLYCATCHER 

Issues: Several species are positively associated with the retention of large green-trees within
harvest units (Vega 1993, Chambers 1996).  Some of these (e.g., olive-sided flycatcher, western
wood-pewee) are significantly declining species in western Oregon and Washington.  Traditional
even-aged management using clearcut harvesting does not provide habitat for these species or
other species associated with late-successional conditions that may use attributes of those
conditions within early-seral habitats.  Retention of large trees within harvest units increases
structural heterogeneity within the developing stand, and provides a legacy of structure that may
provide habitat (primarily foraging and dispersal) for some species associated with late-
successional conditions.  Green-trees that are retained in early-successional habitat will become
future snags, thus benefitting snag dependent species in older forest conditions.  

Focal Species: OLIVE-SIDED FLYCATCHER (Contopus borealis)

  Distribution: Long-distance, neotropical migrant that breeds throughout coniferous forests in western
Oregon and Washington.  

       Populations: Highly significant (p<.01) long-term declines in both the Cascade Mountains and Southern
Pacific Rainforests (-2.9 and -5.1% per year, respectively) (Sauer et al. 1997).  Highly significant (p<.01)
recent declining trends in the Southern Pacific Rainforests (-4.6% per year), and significant (p<.10) recent
declining trends in the Cascade Mountains.  Highly significant (p<.01) long-term and significant (p<.05)
recent declining population trends in Oregon (-5.1 and -4.1% per year, respectively).  In Washington,
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significant (p<.05) long-term declining trend (-2.8% per year), and highly significant (p<.01) recent
declining trend (-3.7% per year).  

Relative abundance data indicate slightly higher populations in the Cascade Mountains (30 year mean
of 5.3 bpr) than Southern Pacific Rainforests (30 year mean of 3.9 bpr) (Sauer et al. 1997).  Relative
abundance data also indicate higher populations in Oregon (30 year mean of 3.8 bpr) than in Washington
(30 year mean of 2.3 bpr).  

Habitat Relationships: Optimal habitat is natural or manmade edges and forest openings where tall trees
and snags are present for singing and foraging perches, and varying sized hemlocks and true fir are present
for nesting (Altman 1998).  This may include harvest units, post-fire habitat, natural edges of bodies of
water, or old-growth forest with extensive areas of broken canopies.  

Strongly associated (i.e., preferentially selected) with late-seral stands (mean >53 cm [21 in] dbh and
120-140 years) over younger stands in all elevations of managed forests of the central Oregon Coast Range
(McGarigal and McComb 1995).  Significantly more abundant in old-growth (>200 years) than young (40-
80 years) and mature (80-200 years) stands in unmanaged Douglas-fir forests in the Oregon Coast Range
(Carey et al. 1991).  

Highly associated with juxtaposition of late and early-seral habitat with high contrast edges in all
elevations of the central Oregon Coast Range (McGarigal and McComb 1995).  Significantly associated
with edges in Douglas-fir forests of northwestern California (Rosenberg and Raphael 1986).  More abundant
in fragmented landscapes than unfragmented landscapes in all elevations of the central Oregon Coast Range
(McGarigal and McComb 1995).  Closely tied to tall trees and broken canopy of old-growth stands
throughout the Oregon Coast Range (Carey et al. 1991).  More abundant in two-story (green-tree retention)
treatments than small (0.2 ha [0.1 ac]) patch cuts, modified clearcuts, or unharvested control stands in low
elevation Douglas-fir managed forest at the eastern edge of the central Oregon Coast Range (Chambers
1996).  

In a summary of existing literature from Oregon forests, Hagar et al. (1995) considered it the only bird
species sensitive (positively) to edge habitats, landscape heterogeneity, and juxtaposition of early and late-
seral habitats (i.e., positively responsive to these habitats such that it is absent from other habitats along
the gradient of these conditions).  

Response to Management: There have been no studies reporting on the effect of management activities on
olive-sided flycatcher.  

Nesting/Territories: In managed forests of northwestern Oregon, nesting data included the following
(Altman 1999).  Most nests in hemlock trees (42%, n=67) and true fir (Pacific silver fir and Noble fir)
(33%, n=52).  Mean nest height was 10.7 m (35 ft) (n=158), although 61% (n=97) were <9 m (30 ft) high
and 73% <12 m (40 ft).  Mean dbh, height, and percent foliage of nest trees was 33 cm (13 in), 16 m (53
ft), and 52%.  The only variable significantly associated with nest success was snags >12 m (40 ft) tall. 
Subjective observations suggest a minimum territory size of 8 ha (20 ac) ranging up to and exceeding 40 ha
(100 ac).  Proportional nest success was 52% (n=153) and pair success was 66%.  Mayfield estimate of nest
success was 40%.  

Conservation: Optimal habitat in early-seral forest appears to be stands >20 ha (50 ac) with an open
canopy (<30%) and retained green-trees and snags.  Suitable habitat also occurs in trefoil and other gaps in
old growth forest, and in natural and managed semi-open forest (e.g., seed-tree, shelterwood harvest units). 
The most important variable for nest success in managed early successional forest may be the presence of
snags > 12 m (40 ft) tall.  Thus, management should be coordinated with western bluebird management in
early-seral forests.  
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Successful nesting in harvest units occurs in both small clumps of trees (aggregates) with canopy
closure <50%, and in singular, dispersed trees throughout the harvest unit.  Thus both conditions are
desirable and should be managed for.  Successful nesting also occurs in understory suppressed trees and in
young plantation trees.  

Population Objectives (Trends): 

T   Western Oregon and Washington: Reverse declining BBS population trends to
achieve stable (non-significant trend of <2% per year) or increasing trends in the
next 20 years (by 2020) throughout western Oregon and Washington.  

Population Objectives (Density): 

T   The density of breeding pairs should be an average of one pair/20 ha (50 ac)
within the percent of the landscape that is suitable habitat (early successional
with conditions described below or old-growth with large canopy gaps) 

Habitat Objectives (Stand-level): 

T   Within harvest units >20 ha (50 ac): 

T   retain >3 1ha (2.5 ac) areas (aggregate clumps) with 10-30 trees/ha (4-12/ac)
>12 m (40 ft) high, and within the harvest unit, not adjacent to the forest edge.  
T   remainder of the harvest unit should average 35 trees/ha (12/ac) >12 m (40
ft) high, dispersed relatively equally throughout the harvest unit (dispersed
trees).  

T   retained trees should be >50% hemlocks or true firs to provide preferred
nest trees, and have at least 25% foliage volume (canopy lift) for nesting
substrate.  

T   retain or provide suppressed or plantation trees throughout the harvest unit
(>13 ha [5/ac]) 3-12 m (10-40 ft) high.  

Assumptions/Rationale: The population density target is a check to see if created or
maintained suitable habitat is supporting populations.  The only species-specific data are
from an ongoing study in the Cascade Mountains of northwestern Oregon (Altman 1998,
1999).  The biological objectives are based on two years of data on nest success and
habitat characterization of nest sites.  The objectives for retained large trees are based on
approximately 1/5 of retained trees in a harvest unit being in small clumps and the
remainder in dispersed trees.  
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Conservation Options: 

#  In addition to green-tree retention, seed tree, shelterwood, or group selection cuts may
be used to meet the biological objectives.  

#  In reforestation units, include at least 10% hemlock or true fir seedlings, and retain
these trees through thinnings and harvest.  

#  Retain residual clumps of older forest in association with retained green-trees to
increase edge and reduce effects of windthrow on retained green-trees.  

#  Retain large trees in association with retained large snags where snags can serve as
guard and foraging perches.  

#  Consider management in conjunction with western bluebird management to provide
suitable snags.  

#  Maintain retained large canopy trees through stand development and recruit
replacement green-trees at each harvest entry.  

Species to Benefit: Primarily western tanager, Steller's jay, purple finch, evening grosbeak, red
crossbill, and western wood-pewee.  Depending upon the degree of tree retention, other species
that use semi-open canopies such as chestnut-backed chickadee, golden-crowned kinglet, and
semi-open warbler may occur in low abundance as foraging species.  Some cavity nesting species
such as brown creeper, red-breasted nuthatch, hairy woodpecker, red-breasted sapsucker, and
pileated woodpecker may benefit in the short-term by using residual trees as foraging sites, and in
the long-term as the stand develops into a closed-canopy forest and the retained trees become
snags suitable for nesting.  

Information Needs: 

#  Comparison of reproductive success in early-successional habitats with green-tree
retention and late-successional habitats with large canopy openings.  

#  Relationship between reproductive success and tree size classes, densities, and
distribution in canopy tree retention harvest units.  

Attribute & Focal Species: SNAGS - WESTERN BLUEBIRD 

Issues: The presence of snags in clearcuts is directly related to use of the clearcut by cavity-
nesting birds (Schreiber and deCalesta 1992).  Intensive forest management practices such as
clear-cutting has reduced the availability of snags within early-successional managed forest. 
Competition with native species for limited available snags and expansion of nonnative
competitors (e.g., European starling) into forested clearings has likely adversely impacted
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western bluebird populations in these habitats.  Nesting western bluebirds are dependent upon 1)
natural cavities in snags, 2) cavities in snags created by primary excavators, or 3) manmade
cavities such as nest boxes.  During the last 15 years, management strategies for cavity-nesting
birds have been developed for public lands.  Implementation of these strategies (e.g., retention of
snags on clearcuts) has improved the status of cavity-nesters in early-successional forest.  

Focal Species: WESTERN BLUEBIRD (Sialia mexicana)
Distribution: Short-distance migrant that breeds throughout coniferous forests in western Oregon and
Washington in open early-seral habitat with residual snags at low to moderate elevations (<1,200 m [4,000
ft]).  Also occurs in agricultural lands within lowlands of the Willamette Valley , Puget Trough, Rogue
Valley, and Umpqua Valley.  

Populations: Highly significant long-term (p<.01) and recent (p<.05) declining trends in the Southern
Pacific Rainforests (-4.0 and -7.2% per year, respectively) (Sauer et al. 1997).  These trend estimates
include data from lowland valleys of western Oregon and Washington.  No trend estimates available for the
Cascade Mountains, apparently due to inadequate sample size.  Non-significant long-term and recent
increasing population trends in Oregon (4.4 and 5.7% per year, respectively).  Non-significant long-term
and recent declining trends in Washington (-4.9 and -7.3% per year, respectively).  These trend estimates
include data from eastern Oregon and Washington.  

Relative abundance data indicate a 30 year mean of 1.0 bpr in the Southern Pacific Rainforests (Sauer et
al. 1997).  Relative abundance data indicate similar populations in Oregon (30 year mean of 0.5 bpr) and
Washington (30 year mean of 0.7 bpr).  

Habitat Relationships: Strongly associated (i.e., preferentially selected) with grass-forb forest condition in
all elevations of managed forests of the central Oregon Coast Range (McGarigal 1993).  Only nests located
in a study of cavity-nesters on the Olympic National Forest were in dense patches of fire-killed snags
(Zarnowitz and Manuwal 1985), 

Response to Management: There have been no studies reporting on the effect of management activities on
western bluebird.  

Nesting/Territories: In clearcuts of the central Oregon Coast Range, characteristics of snags used for
nesting (n=18) included mean dbh 71.3 cm (28 in) (range 25.4-137.2cm [10-54 in]) and mean height 9.2 m
(range 3.7-18.0) (Schreiber and deCalesta 1992).  Although a wide range of snag sizes were used for nests,
they responded positively to an increase in snag density.  Both hard and soft snags used equally.  At least
5 ha/pair (13 ac) required for successful nesting.  On the Olympic National Forest in northwestern
Washington, mean dbh of nest snags (n=3) was 44 cm (17 in), mean height was 7 m (23 ft), and mean
percent bark was 14 (Zarnowitz and Manuwal 1985).  

In clearcuts in the northern Cascades of Oregon, preferred nesting in young (<5 years and preferably 13
years) clearcuts, and productivity declined with increasing clearcut age (McCullough 1991).  Highest
productivity in burned or unburned clearcuts with >50% ground cover, most of which was grasses.  Hairy
woodpeckers play a disproportionately important role in creating nesting habitat for western bluebird
(McCullough 1991).  

Conservation: Outside of limited natural cavity opportunities, dependent upon primary excavators (e.g.,
hairy woodpecker) to create nesting opportunities.  Habitat suitability in early-seral forests is time-limited;
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after about 5 years vegetation development may make habitat unsuitable (McCullough 1991).  Thus, snag
retention plans should be based on the proximity of known populations, because recruitment to a newly
created harvest unit may take more time than available before the habitat becomes unsuitable.  Nest boxes
may be appropriate as a short-term strategy to recruit bluebirds to recent clearcuts with snag retention.  

Population Objectives (Trend): 

T   Southern Pacific Rainforest: In conjunction with conservation efforts described
in the Lowland Valleys of Western Oregon and Washington Conservation Plan,
reverse declining BBS population trends to achieve stable (non-significant trend
of <2% per year) or increasing trends in the next 10 years (by 2010).  

Population Objectives (Distribution): 

T   Coast Ranges: To counter near extirpation in parts of this subprovince, establish
breeding populations within at least 5 watersheds (5th order) in both the southwest
Washington portion and the northwest Oregon portion of the Coast Ranges in the
next 10 years (by 2010).  

Habitat Objectives (Stand-level): 

T   Within harvest units <10 years old: 

T   provide an average of 8 snags/ha (3/ac) >38 cm (15 in) dbh with at least 3/ha
(1/ac) >71 cm (28 in) dbh, 

T   snags should >30 feet tall, well distributed, and of varying decay classes
with a relative equal amount of hard and soft snags, and 
T   harvest units should be at least 15 ha (38 ac) to meet the needs of multiple
pairs.  

Assumptions/Rationale: The biological objectives are based primarily on one study in
the Oregon Cascades (McCullough 1991), and one in the Oregon Coast Range (Schreiber
and deCalesta 1992).  Biological objectives for snag dbh are based on adjusting upward
from minimums reported (25 cm [10 in]) to means reported (44 cm [17 in]) and (71 cm
[28 in]).  Snags only essential for nesting cavities; not used as foraging substrate, thus high
snag densities not necessary.  

Conservation Options: 

#  Optimal sites for western bluebird conservation should be low to moderate elevation
(<1,200 m [4,000 ft]).  

#  Where snags are lacking in harvest units, install nest boxes after harvest as a short-term
strategy to establish residency of bluebirds.  
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#  In harvest units, implement green-tree retention for long-term snag management.  

#  Retain large dying and defective trees (e.g., broken tops, fungal conks, insect
infestations) where they occur.  

#  If snags have not been retained (or insufficient in number), create snags within the
existing forest through blasting tops or inoculation with heart rot if size of trees meets
species requirements.  

#  Retain known or suitable nesting snags from all harvest and salvage activities and
restrict access for fuel-wood cutters.  

#  Avoid use of pesticides in habitat associated with western bluebird nesting (WDFW
1995).  

#  Clearings and snags created from forest fires should be left to succeed naturally where
possible (WDFW 1995).  

#  To enhance recruitment of western bluebirds into recently harvested units, establish
harvest rotations such that harvest units with the characteristics described above are near
(within 12 km) existing bluebird populations.  

Species to Benefit: Other primary and secondary cavity nesters that will nest in harvest units
such as northern flicker and to a lesser extent red-breasted sapsucker (soft snags), house wren
(particularly in southern Oregon where oaks occur in the forest), violet-green swallow, and tree
swallow.  Other non-cavity nesters that regularly use snags retained in harvest units for foraging
or singing perches include olive-sided flycatcher, western tanager, western wood-pewee, red
crossbill, Steller's jay, evening grosbeak, and red-tailed hawk.  

Information Needs: 

#  Are interim nest boxes effective in attracting bluebirds to a site? 

#  Are there factors other than snags that are limiting bluebirds in early-successional
habitat.?

Attribute & Focal Species: DECIDUOUS VEGETATION - ORANGE-CROWNED WARBLER 

Issues: Many landbirds are positively associated with deciduous shrubs and trees in early-
successional habitats.  Deciduous vegetation increases structural heterogeneity and vegetative
diversity of early successional habitats (Morrison and Meslow 1983).  In managed forests,
deciduous vegetation has been traditionally managed against because of competition with
commercially planted conifers.  A dense growth of young conifer trees likely excludes some bird
species and reduces overall biodiversity.  Some bird species highly associated with deciduous
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vegetation in early-successional habitats such as orange-crowned warbler, rufous hummingbird,
and MacGillivray's warbler have significantly declining populations in western Oregon and
Washington.  The main features of deciduous vegetation in early-seral habitats are cover in the
shrub layer (e.g., ferns, salal, salmonberry, Oregon grape, rhododendron), and cover, height, and
distribution of deciduous trees, particularly willow and red alder.  

Focal Species: ORANGE-CROWNED WARBLER (Vermivora celata)

Distribution: Long-distance, neotropical migrant that breeds throughout coniferous forests in western
Oregon and Washington, primarily at low to moderate elevations (<1,200 m [4,000 ft]) and predominantly
in coastal forests.  

Populations: Variable non-significant long-term and recent trends in the Cascade Mountains (-6.1 and
2.5% per year, respectively).  Highly significant (p<.01) long-term and recent declining trends in the
Southern Pacific Rainforests (-2.4 and -3.3% per year, respectively) (Sauer et al. 1997).  Highly significant
(p<.01) long term and recent declining population trends in Oregon (-2.8 and -6.3% per year, respectively). 
Highly significant (p<.01) long-term declining trend in Washington (-4.2% per year), but relatively stable
non significant recent trend (-0.9% per year).  

Relative abundance data indicate substantially higher populations in the Southern Pacific Rainforests
(30 year mean of 9.2 bpr) than Cascade Mountains (30 year mean of 0.7 bpr) (Sauer et al. 1997).  Relative
abundance data indicate slightly higher populations in Washington (30 year mean of 3.6 bpr) than Oregon
(30 year mean of 2.0 bpr) 

Habitat Relationships: A foliage-gleaning insectivore associated with dense deciduous shrubs.  Reaches
peak abundance in early-seral forests once a shrub layer has developed (510 years) and before overstory
canopy closure sets in (15-20 years).  Also occurs in older multi-layered forest conditions where canopy
openings have allowed development of a deciduous shrub understory.  

In early-seral (5-35 years) low to moderate elevation (671-1,216 m [2,200-3,989 ft]) managed forests in
the west-central Oregon Cascades, peaked in abundance in 10-14 year old stands, and did not occur in
stands older than 20 years (Bettinger 1996).  In low elevation (258-329 m [845-1,080 ft]) revegetating
clearcuts (2-16 years) on industrial forest land in the southern Washington Cascades, did not occur in
stands <4 years old, but was a common species in stands 7-16 years old (Bob Altman, unpubl.  data).  In
unmanaged forests of the Oregon Coast Range, significantly more abundant in young (40-80 years) forests
than mature (80-200 years) and old-growth (>200 years) (Carey et al. 1991).  Negatively associated with
old-growth (>150 years) relative to 20 year old stands in western hemlock/Sitka spruce forest in southeast
Alaska (Dellasala et al. 1996 ).  

At the land-scape level, significant positive correlation with amount of clearcut edge in 100 ha (250 ac)
circles in the landscape on industrial forest land in western Washington (Manuwal and Pearson 1997).  

In a summary of existing literature from Oregon forests, Hagar et al. (1995) considered it responsive to
edge habitats and landscape heterogeneity (i.e., exhibits a positive numerical or functional response to edge
habitats and landscape heterogeneity, but may occur in habitats along entire gradient from no
edge/landscape heterogeneity to a high degree of edge/landscape heterogeneity).  Also considered sensitive
(positively) to early-seral habitats (i.e., positively responsive to early-seral habitats such that it is absent
from other habitats along a portion of the seral stage gradient).  
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Response to Management: Equally abundant in moderately thinned (434 trees/ha [171 trees/ac]), gapped
(0.05 ha openings with <1 gap/ha), and unmodified 20 year old stands of western hemlock/Sitka spruce
forest 25 years post-treatment in southeast Alaska (Dellasala et al. 1996 ).  

In four low elevation (110-400 m [361-1,312 ft]) revegetating clearcuts (57 years) in the central Oregon
Coast Range, positive correlation with foraging in both deciduous trees and shrubs (Morrison 1981).  In
low elevation Douglas-fir managed forest at the eastern edge of the central Oregon Coast Range, negatively
correlated with grand fir cover (Chambers 1996).  In low to moderate elevation (671-1,216 m [2,200-3,989
ft]) early-seral managed forests of the west-central Oregon Cascades, negatively associated with percent
cover of bare ground (Bettinger 1996).  Probability of presence in 10-50 year old young managed stands in
the Coast Range of southwest Washington best explained by negative association with canopy height and
positive association with short shrub cover (Doug Runde, unpubl.  data.) 

Nesting/Territories: Nests on the ground under ferns and grasses or near the ground in shrubs or vines.  

Conservation: Optimal habitat appears to be early-seral forest (>5 years) with a dense shrub/sapling layer
of vegetation, at least 30% deciduous.  Use of herbicides to control deciduous vegetation negatively
impacts this species.  

Population Objectives (Trend): 

T   Southern Pacific Rainforest: Reverse declining BBS population trends to achieve
stable (non-significant trend of <2% per year) or increasing trends in the next 10
years (by 2010).  

Habitat Objectives (Stand-level): 

T   In early-successional harvest units, provide an average of $30% cover of
deciduous shrubs and small trees (<15 ft tall).  

Assumptions/Rationale: There have been no species-specific studies on the orange-
crowned warbler, so biological objectives are based on correlations between species
abundance and habitat variables from community studies (e.g., Ruggiero et al. 1991).  The
biological objective for >30% deciduous shrub cover was subjectively developed based on
collective experience of several individuals.  

Conservation Options: 

#  Optimal sites for orange-crowned warbler conservation should have a high potential for
extensive growth of deciduous shrubs or small trees, be low to moderate elevation (<900
m [3,000 ft]), and primarily in coastal forests.  

#  Allow early-successional habitat to regenerate naturally where there is the potential for
a welldeveloped deciduous component of shrubs and trees.  
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#  Maintain deciduous vegetation in areas where conifer seedlings are not planted or
difficult to establish such as along logging roads and landings; on unstable, steep slopes;
and in moist depressions, gullies, and stream courses.  

#  Where vegetation management is conducted, use selective control of deciduous
vegetation (e.g., immediately adjacent to conifer seedlings) by manual thinning or limited
herbicide application.  

#  Where vegetation management is conducted, retain small, untreated patchily distributed
plots (e.g., 0.1 ha, [Marcot 1984]; 10 x 20 m, Morrison [1982]) of deciduous vegetation
throughout the conifer plantation.  

#  Lengthen time in early-successional condition by planting a lower density of conifers
in conjunction with limited or no competing vegetation management.  

#  Conduct nonuniform (i.e., patchily) thinning and pruning of conifers in later stages of
early successional and into the pole stage to maintain a deciduous shrub component,
particularly on rich, moist sites, to enhance and prolong suitability of the habitat.  

#  Discontinue use of herbicides for deciduous tree and shrub control in designated
conservation areas for species associated with deciduous vegetation in early-seral habitat.  

#  Harvest entries should be carefully designed and logging systems tailored to site-
specific conditions to minimize ground disturbance and site productivity (e.g., road
systems and skid trails, type of harvest and equipment).  

Species to Benefit: Primarily rufous hummingbird, Wilson's warbler, MacGillivray's warbler,
willow flycatcher, and wrentit, but also Bewick's wren, song sparrow, and spotted towhee.  If
deciduous vegetation is maintained in patches into later stages of early-successional habitats, the
primary species to benefit include Swainson's thrush and warbling vireo.  

Information Needs: 

#  Effects of deciduous vegetation type, patch size, and other factors on reproductive
success.  

#  Effects of different types of vegetation management on reproductive success.  

Attribute & Focal Species: NECTAR-PRODUCING PLANTS - RUFOUS HUMMINGBIRD 

Issues: Early successional habitat in unmanaged forest can be highly diverse in terms of structure
and species composition.  The vegetative makeup of these areas is dependent upon site-specific
environmental conditions (e.g., soil, moisture regime, aspect, etc.), but deciduous vegetation and
structural heterogeneity often characterize these natural regenerating habitats.  In managed
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forests, deciduous vegetation has been traditionally managed against because of competition with
commercially planted conifers.  Some of the deciduous vegetation removed is nectarproducing
shrubs and trees used by foraging hummingbirds such as salmonberry, rhododendron, and currant. 

Focal Species: RUFOUS HUMMINGBIRD (Selasphorus rufus)
       

Distribution: Long-distance, neotropical migrant that breeds throughout coniferous forests of western
Oregon and Washington.  

Populations: Significant (p<.05) long-term declines and highly significant (p<.01) recent declines in the
Cascade Mountains (-2.7 and -5.4% per year, respectively) (Sauer et al. 1997).  Highly significant (p<.01)
long-term and significant (p<.05) recent declining trends in the Southern Pacific Rainforests (-3.9 and -
3.9% per year, respectively).  Highly significant (p<.01) long-term declining trends in Oregon and
Washington (-5.3 and -2.3% per year, respectively), and significant (p<.05) recent declining trends in both
states (-6.4 and -3.7% per year, respectively).  

Relative abundance data indicate similar populations in the Cascades Mountains and Southern Pacific
Rainforests (30 year mean of 3.1 and 3.5 bpr, respectively) (Sauer et al. 1997).  Relative abundance data
indicate higher populations in Washington (30 year mean of 2.8 bpr) than Oregon (30 year mean of 1.3
bpr).  
Habitat Relationships: Primarily associated with forest edges and openings with a diversity of flowering
plants for feeding and open space for aerial displays of courtship behavior.  This most frequently occurs in
early-seral habitats which are open and shrub-dominated, and in late-successional habitats which have a
highly developed and diverse understory of herbaceous plants and shrubs, particularly within large openings
(e.g., treefall gaps, wind throw, blowdown) that naturally occur in these forests.  

Most abundant species in 12 low elevation (110-530 m [360-1,739 ft] ) revegetating clearcuts (49
years) in the Oregon Coast Range (Morrison and Meslow 1983).  Twice as abundant in sapling stage (11-
16 years) than seedling (2-3 years) and shrub (7-8 years) stages of revegetating clearcuts on low elevation
(258-329 m [845-1,080 ft]) industrial forest land in the southern Washington Cascades (Bob Altman,
unpubl.  data.).  Second most abundant species in a 19 year old post-fire plot on west slope of Olympic
National Park consisting of dense cover of small trees, herbs, and shrubs in an open setting (Huff et al.
19??).  In 5-35 year old low to moderate elevation (671-1,216 m [2,200-3,989 ft]) clearcuts in the west-
central Oregon Cascades, peaked in abundance from 5-14 years, and decreased in abundance with increasing
stand age (Bettinger 1996).  

In low to moderate elevation (326-1,278 m [1,070-4,192 ft]) unmanaged forests throughout the Oregon
Cascades, significant association with old-growth (>200 years) and large western hemlocks (Gilbert and
Allwine 1991).  In low to moderate elevation (420-1,168 m [1,378-3,832 ft]) unmanaged Douglas-fir forests
of the southern Washington Cascades, increased in abundance with stand age through young (55-80 years),
mature (95-190 years), and old-growth (>250 years) (Manuwal 1991).  In unmanaged forests in the Oregon
Coast Range, twice as abundant in old-growth (>200 years) as young (40-80 years) and mature (80-200
years) (Carey et al. 1991).  

No habitat variables significantly associated with abundance in early-seral (5-35 years) low to moderate
elevation (671-1,216 m [2,200-3,989 ft]) managed forest in the west-central Oregon Cascades (Bettinger
1996).  In 12 low elevation (110-530 m [360-1,739 ft] ) revegetating clearcuts (49 years) in the Oregon
Coast Range, characteristic of areas of low shrub height and a small amount of cover of deciduous trees, and
abundance increased with increasing habitat heterogeneity (Morrison and Meslow 1983).  

At the landscape level, abundance in the southern Washington Cascades positively correlated with 1)
amount of clearcut area in stands adjacent to the sampled stand, and 2) amount of old-growth area in the
landscape (Lehmkuhl et al. 1991).  
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In a summary of existing literature from Oregon forests, Hagar et al. (1995) considered it responsive to
edge habitats and landscape heterogeneity (i.e., exhibits a positive numerical or functional response to edge
habitats and landscape heterogeneity, but may occur in habitats along entire gradient from no
edge/landscape heterogeneity to a high degree of edge/landscape heterogeneity).  

Response to Management: There have been no studies reporting on the effect of management activities on
rufous hummingbird.  

Nesting/Territories: Nests in southwestern British Columbia coastal Douglas-fir forests (n=26) in ecotones
of forest types and open habitats, suggesting the importance of moderation of microclimate that occurs at
ecotones (Horvath 1963).  Additionally, early nests (AprilMay) placed near the ground and late nests (June)
placed higher up to maintain a desired microclimate around nests.  

Territory size is a function of the number of nectar producing flowers present; higher the density of
flowers, the smaller the territory.  In southwestern British Columbia, 26 nests were located in a 3.6 ha (9
ac) area which is equivalent to .14 ha (.36 ac)/territory (Horvath 1963) 

Conservation: Food (i.e., primarily nectar) is a limiting factor.  Defended feeding territories contain a
sufficient number of flowers to meet energy needs.  Also require the presence of shrubs or small trees for
nesting sites, and presence of insects for feeding young and dispersing juveniles.  

Population Objectives (Trend): 

T   Western Oregon and Washington: Reverse declining BBS population trends to
achieve stable (non-significant trend of <2% per year) or increasing trends in the
next 10 years (by 2010) throughout western Oregon and Washington.  

      Habitat Objectives (Stand-level): 

T   In early-successional harvest units, provide diverse vegetative structure and
composition including a well developed deciduous component of shrubs and trees,
particularly nectar-producing plants.  

Assumptions/Rationale: There have been no species-specific studies on the rufous
hummingbird, so biological objectives are based on correlations between species
abundance and habitat variables from community studies (e.g., Ruggiero et al. 1991).  

       

Conservation Options: 

#  Optimal sites for rufous hummingbird conservation should have a high potential for a
well developed deciduous component, particularly nectar-producing plants.  

#  Allow unmanaged early-successional habitat to regenerate naturally, particularly where
there is the potential for a welldeveloped deciduous component of flower (nectar)
producing plants.  
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#  Retain and/or plant flower (nectar) producing shrubs and trees such as salmonberry,
currant, and snowbrush, and herbaceous plants such as penstemenon, columbine, and
paintbrush.  

#  Maintain deciduous vegetation in areas where conifer seedlings are not planted or
difficult to establish such as along logging roads and landings: on unstable, steep slopes;
and in moist depressions, gullies, and stream courses.  

#  Where vegetation management is conducted, use selective control of deciduous
vegetation (e.g., immediately adjacent to conifer seedlings) by manual thinning or limited
herbicide application.  

#  Where vegetation management is being conducted, retain small, untreated patchily
distributed plots (e.g., 0.1 ha, Marcot [1984]; 10 x 20 m, Morrison [1982]) of deciduous
vegetation throughout the conifer plantation.  

#  Discontinue use of herbicides for deciduous tree and shrub control in designated
conservation areas for rufous hummingbird.  

#  Lengthen time in early-successional condition by planting a lower density of conifers
in conjunction with limited or no competing vegetation management.  

#  Harvest entries should be carefully designed and logging systems tailored to site-
specific conditions to minimize ground disturbance and site productivity (e.g., road
systems and skid trails, type of harvest and equipment).  

#  Beneath transmission power lines where vegetation is maintained at shrub/sapling
heights, selectively retain flower producing shrubs and trees.  

Species to Benefit: Primarily orange-crowned warbler, Wilson's warbler, MacGillivray's warbler,
willow flycatcher, and wrentit (coastal Oregon only), but also Bewick's wren, song sparrow, and
spotted towhee.  

Information Needs: 

#  Comparison of reproductive viability as measured by nest success/productivity in
early and late-successional habitats.  

#  What are the important nectarproducing plants for rufous hummingbirds in early
successional forests? Are there degrees of dependency on particular species? 

#  Patch size, distribution, and number of nectarproducing plants required by rufous
hummingbird in early-successional habitat.  
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G.  Forest Inclusions/Unique Habitats 

Several unique habitats for landbirds occur within the geographic context of western Oregon and
Washington coniferous forests.  Most of these are small and occur in scattered locations, are not
associated with a particular forest condition, receive limited direct human impact, and their
occurrence and condition is often controlled by natural factors such as climate, water tables, etc. 
Monitoring or research on landbirds using these habitats is almost nonexistent.  Thus, little to
nothing is known about species' trends and habitat requirements, and setting biological objectives
is problematic.  Thus, our objective for these species is: 

Research and Monitoring Objective: 

Conduct monitoring and research to determine status, distribution, and habitat
relationships of the following habitat - species pairs: 

Mineral Springs - Band-tailed pigeon 

Montane Wet Meadows - Lincoln's sparrow

Alpine - American pipit 

Waterfalls - Black swift
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CHAPTER 8.  STRATEGY OVERVIEW AND SYNTHESIS  

Our goal for the ecosystem-driven landbird conservation strategy described in this document is to
provide habitat to maintain healthy populations of focal species.  To meet this goal, conservation
actions must be: 

#  designed to meet habitat requirements of multiple species, 

#  implemented at several geographic and ecological scales, and 

#  coordinated among various landowners and land management agencies.  

All of this will require careful consideration of implementation options to maximize conservation
efforts, and integrate the diverse values and goals of land owners with that of bird conservation. 
Additionally, contributing partners must be committed to obtaining information needs as
described above to enhance and refine the conservation strategy over time.  

Implementation of ecosystem management as described in this document can be achieved through
integration of management actions for groups of focal species at various geographic scales (e.g.,
regional, subregional, watershed, management units).  The biological objectives described earlier
are intended to be the foundation for developing these comprehensive, integrated, strategies.  To
facilitate that process, we have prioritized where management for each focal species and
associated habitat attribute is most appropriate (Table 4).  

Biological objectives for one focal species or habitat attribute can be in direct conflict with those
for another.  Indeed, actions designed to manage for one species are often detrimental to other
species; i.e., there may be "winners" and "losers" for any management action.  For example, the
objective to enhance the deciduous shrub component for Wilson's warbler in late-successional
forest through reduction in canopy cover is counter productive for the objective to maintain a
complete or nearly complete canopy cover of coniferous trees for hermit warbler.  Thus,
management actions must be employed in an integrated complementary design in stands across
the landscape.  Depending upon the scale of the habitat management block, there also needs to be
guidelines on the proportion and spatial distribution of the area desired in particular seral stages
or containing particular habitat attributes.  Guidelines for where types of management are
appropriate are included in Table ?.  

It is impractical to attempt conservation for the entire landbird community on any one piece of
property.  At these smaller scales, management decisions should be based on how a parcel of land
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can contribute to conservation by emphasizing the most appropriate habitat attributes and focal
species based on site-specific factors unique to that area.  For example, areas with relatively poor
site potential for growth and development of characteristics associated with older forest
conditions could be designated as management areas for early and mid-seral focal species.  Areas
with relatively good site potential for growth and development of characteristics associated with
older forest conditions could be designated as management areas for focal species associated with
these conditions.  Another example would be to emphasize a mature, multi-layered forest with a
complex understory on steep slopes (>30%) where ground skidding is limited.  
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Table 4.  Prioritization of vegetation zones and physiographic provinces for conservation of focal species in coniferous forests of
western Oregon and Washington.a 
Forest Condition Habitat Attribute Focal Species Vegetation Zonesb Physiographic Subprovincesc Elevation

s dSS WH SF MH MC OP CR KM NC SC WC HC
Old-growth Large snags Vaux's swift 2 1 1 2 1 1 1 1 1 1 1 no <4,500 ft
Old-growth 

and Mature

Large trees Brown creeper no 2 1 1 1 1 1 1 1 1 1 1 >1,000 ft

Old-growth 

and Mature

Conifer cones Red crossbill 2 2 1 1 1 1 1 1 1 1 1 1 >2,000 ft

Mature Large snags Pileated woodpecker 2 1 1 2 1 1 1 1 1 1 1 no <5,000 ft
Mature Mid-story tree layers Varied thrush 2 2 1 1 2 1 1 1 1 1 1 1 >2,000 ft
Mature and Young Canopy closure Hermit warbler 1 1 1 2 1 2 1 1 no 1 1 no <3,500 ft
Mature and Young Deciduous canopy trees Pacific-slope flycatcher 1 1 2 no 1 1 1 1 1 1 1 no <3,000 ft
Mature and Young Open mid-story Hammond's flycatcher no 1 1 2 2 2 2 2 1 1 1 no >1,500 ft 

<4,500 ft
Mature and Young Deciduous understory Wilson's warbler 1 1 1 1 1 1 1 1 1 1 1 2 all
Mature and Young Forest floor complexity Winter wren 2 1 1 2 1f 1 1 1 1 1 1 2 all
Young and Pole Deciduous canopy trees Black-throated gray

warbler
no 1 2 no 1 1 1 1 2 2 2 no <3,500 ft

Pole Deciduous sub-
canopy/understory

Hutton's vireo 1 1 2 no 1 1 1 1 2 2 2 no <2,000 ft

Early-seral Residual canopy trees Olive-sided flycatcher 2 1 1 1 1 1 1 1 1 1 1 1 all
Early-seral Snags Western bluebird no 1 2 2 2 2 1 2 2 2 2 no <4,000 ft
Early-seral Deciduous shrub layer Orange-crowned

warbler
2 1 2 no 1 1 1 1 2 2 2 no <4,000 ft

Early-seral Nectar-producing plants Rufous hummingbird 1 1 1 2 1 1 1 1 1 1 1 1 all
Unique Mineral springs Band-tailed Pigeon 2 1 2 no 1 1 1 1 1 1 1 no <4,000 ft
Unique Alpine American pipit no no no no no 2g no no 1g 1g no 1g >6,000 ft
Unique Waterfalls Black swift no no 2 1 2 no no no 1 1 1 1 >2,000 ft
Unique High elevation Lincoln's sparrow no no 2 1 1 no no 1 1 1 1 1 >3,500 ft
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wet meadows
a Priority importance is subjectively quantified to focus conservation efforts within core areas of a species breeding distribution; 1= high priority for
conservation; 2= low priority for conservation; no= conservation not recommended.  
b SS= Sitka Spruce; WH= Western Hemlock; SF= Pacific Silver Fir; MH= Mountain Hemlock; MC= Mixed Conifer (Franklin and Dyrness 1973).  
c Physiographic provinces are modified from Franklin and Dyrness (1973), OP= Olympic Peninsula; CR= Coast Ranges: KM= Klamath Mountains;
NC= Northern Cascades (Washington); SC= Southern Cascades (Washington); WC= Western Cascades (Oregon); HC= High Cascades (Oregon).  
d Elevations define where the species is most abundant and where conservation should be emphasized.  Birds may occur outside of these limits, but these
are peripheral to the core of the species breeding distribution and of less conservation importance.  
e Only in northern Coast Range.  
f Primarily in riparian areas.  
g Only in alpine habitat above tree line.  
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At larger scales, some biological objectives can be achieved in a stand or landscape simultaneously
through a combination of management actions.  For example, combining variable-spaced thinning
with retention of old-growth clumps from the preharvest stand will further diversify stand structure
through stand development and potentially reduce negative effects of thinning on bird species
associated with dense forest canopies and old-growth attributes (e.g., hermit and Townsend's
warblers), and increase likelihood of use of the young forest stand by species associated with older
forests and larger trees (e.g., brown creeper) (Dellasala et al. 1996) 

It also will be important to consider where habitat conservation networks are necessary to conserve
landbird populations.  This is likely to include a coordinated network of upslope and riparian
corridors to connect tracts of similar habitat.  This may be particularly important for areasensitive
species such as winter wren and Varied thrush.  

A.  Prioritization 

The strategy emphasizes conservation efforts in areas where each species abundance is greatest and
presumably habitat is most suitable.  To facilitate this, decisions on appropriate managements
actions need to be prioritized through several scales.  These include, in order of size, a geographic
scale (physiographic province), a plant community scale (forest type), a successional stage scale
(forest condition), and a site-specific scale (micro habitat features).  Information on prioritization for
the first two scales is presented in Table 4, for the latter two scales in species accounts and Table 5.  

At the regional level, highest priorities for conservation of focal species and their associated habitat
attributes include two forest types and three physiographic provinces: 

High Priority Vegetation Types

#  Western Hemlock forest throughout low elevations in western Oregon and Washington 
#  Mixed-conifer forest of southwestern Oregon 

High Priority Physiographic Provinces 

#  Klamath Mountains 
#  Oregon Coast Range 
#  Olympic Peninsula 

The highest priority for conservation of habitat attributes and associated focal species is low
elevations in the western hemlock/western redcedar vegetation zone (Table 4).  This forest type
provides high priority habitat for nearly every focal species, and also is the most impacted forest
type from habitat loss and alteration.  
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It also is noteworthy that the three high priority physiographic provinces include all the coastal
forest ranges in western Oregon and Washington.  These areas also have been heavily impacted and
have disproportionately high numbers of declining species.  
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Table 5.  Habitat relationships of focal species in coniferous forests of western Oregon and Washington.  
Forest
Condition

Habitat 

Attribute

Focal 

Species

Key Habitat Relationships

Vegetative
Compositiona

Vegetation Structure Patch
size

Landscape Special Considerations

Old-growth Large snags Vaux's swift dbh >68 cm; >25 m tall; hollow
snags; >60% canopy closure

avg 5 nest/roost
structures/sg mi 

associated with pileated woodpecker;
proximity to aquatic habitat for foraging 

Old-growth
and Mature

Large trees Brown
creeper

douglas-fir,
western white
pine

18 trees/ha >46 cm dbh with 2
>60 cm

>30 ha avg 2 blocks >30
ha or one >60
ha/sq mi 

include large snags for nesting; tree
density may effect energetics 

Old-growth
and Mature

Conifer
cones

Red crossbill western
hemlock,
douglas-fir

18 trees/ha >46 cm dbh with 2
>60 cm

elevational and
climatological
distribution of
habitat

subspecies issues require conservation
at multiple geographic and ecological
scales

Mature Large snags Pileated
woodpecker

douglas-fir > 70% canopy closure; m5 nest
snags/10 ha >76 cm dbh and 30
foraging snags/ha >25 cm dbh

avg 1 pair/600 ha
within 60% of
landscape as
suitable habitat

retain defective and dying trees

Mature Mid-story
tree layers

Varied thrush deciduous and
wet site conifers

>70% canopy closure; >30%
deciduous sub-
canopy/understory; >70 m
riparian buffers

>30 ha avg 2 blocks >30
ha or one >60
ha/sq mi 

fruit/berry shrubs and trees; forest floor
debris; mixed tree composition

Mature and
Young

Canopy
closure

Hermit
warbler

douglas-fir >90% canopy closure; mean stand
dbh >30 cm; riparian buffer >70
m

retain patches of forest (retention
aggregates) rather than selective cuts

Mature and
Young

Deciduous
canopy trees

Pacific-slope
flycatcher

big-leaf maple,
alder

avg >20% deciduous canopy
cover; riparian buffer >40 m

wet site conifers such as western
hemlock, western redcedar

Mature and
Young

Open sub-
canopy

Hammond's
flycatcher

douglas-fir 0.2-0.3 relative stem density;
riparian buffer >70 m

>20 ha avg 3 blocks >20
ha or one >60
ha/sq mi 

high canopy closure; thinning can open
understory

Mature and
Young

Deciduous
understory

Wilson's
warbler

vine maple,
alder, Indian
plum

avg >40% cover in deciduous
shrub layer; riparian buffer >40 m

retain patches of forest (retention
aggregates) rather than selective cuts



Forest
Condition

Habitat 

Attribute

Focal 

Species

Key Habitat Relationships

Vegetative
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Landscape Special Considerations
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Mature and
Young

Forest floor
complexity

Winter wren ferns 10 down logs/ha >61 cm dbh:
tree dbh >40 cm; >60% shrub
layer cover

>30 ha avg 2 blocks >30
ha or one >60
ha/sq mi 

stumps, root-wads, slash piles

Young and
Pole

Deciduous
canopy trees

Black-
throated gray
warbler

big leaf maple,
alder, California
hazel

avg >20% deciduous canopy
cover

wet site conifers

Pole Deciduous
sub-canopy/
understory

Hutton's
vireo

big leaf maple,
oak, madrone

>20% deciduous cover in
subcanopy/understory (trees and
shrubs)

primarily coastal forests

Early-seral Residual
canopy trees

Olive-sided
flycatcher

mountain and
western
hemlock; noble
and silver fir

3 1-ha areas 10-30 trees/ha >12
m; rest avg 5 trees/ha >12 m

harvest units >20 ha; retain understory
hemlocks and true firs, and large snags

Early-seral Snags Western
bluebird

8 snags/ha >25 cm dbh; at least 2
>71 cm; hard and soft snags >40
ft tall

>15 ha proximity to other
populations

grass ground cover; 5 year window of
suitable habitat; nest boxes for short-
term

Early-seral Deciduous
shrub layer

Orange-
crowned
warbler

alder, willow,
currant,
snowberry, 

vine maple

avg >30% deciduous shrub and
tree layer (<15 ft tall)

primarily coastal forests; approx.  10-15
year window of habitat suitability

Early-seral Nectar-
producing
plants

Rufous
hummingbird

salmonberry,
currant,
penstemon,
paintbrush

diverse vegetative structure open space for aerial courtship display

Unique Mineral
springs

Band-tailed
pigeon

cascara,
elderberry

uneven canopy; mature trees for
nesting

interspersion of
seral stages

juxtaposition of mineral and food
sources

Unique Alpine American
pipit

patches of tussocks and
vegetation clumps

south-facing meadows; rocky hillsides

Unique Waterfalls Black swift open flight access; dark, moist ledges
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behin
Unique Wet

meadows
Lincoln's
sparrow

alder, willow interspersion of herbaceous and
woody

bogs
mead

a Preferred species 

 
 
B.  Future Versions 

This document is the first version of what is intended to be a "working document" with continual
revisions and expansions as new information becomes available.  Future versions will likely include
an expansion of the number of species addressed, and additional habitat and population objectives. 
As additional species are added and biological objectives are revised and updated, a more complete
ecosystem management plan will be continually formulated.  Ultimately, we envision designated
Landbird Conservation Areas identified on the regional landscape where integrated conservation for
multiple species is being implemented as part of ecosystem management.  
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CHAPTER 9.  MONITORING AND RESEARCH 

When conservation actions are undertaken as described in this document, monitoring and/or research
programs should be designed and implemented to: 
 

#  test the effectiveness of management actions, 
#  evaluate assumptions built into biological objectives, and 
#  direct adaptive management to achieve desired results.  

Monitoring will be essential to evaluate the success of actions implemented.  In conjunction with
research, monitoring also will be important for providing data to revise and update biological
objectives.  Research is particularly essential since most biological objectives are based on limited
data and assumptions.  

A.  Integration 

The strategy offers numerous opportunities for integration of monitoring and research activities.  In
addition to the need for validation of the biological objectives, two recurrent themes for research
integration with the strategy are: 

#  species or community reproductive success under various forest conditions, and 
#  landscape assessments of species habitat needs.  

Data are especially needed on reproductive success of focal and other species to provide the best
measure of species fitness, and determine where source and sink habitats are occurring.  Examples of
studies which have been able to indicate optimal nesting habitats from reproductive data are 1)
species-specific studies conducted in the Cascade Mountains of southwestern Washington on
hermit warbler (Pearson 1997) and Pacific-slope flycatcher (Scott Pearson and Mathias Leu, pers. 
comm.), and in the Cascade Mountains of Oregon on olive-sided flycatcher (Altman 1998, 1999),
and 2) a community-level study on reproductive success in early, mid, and late-seral forest in the
Cascade Mountains of southwestern Washington (Rex Sallabanks, pers.  comm.).  
    
Nest-finding for many ground, shrub, and canopy nesting species (e.g., dark-eyed junco, willow
flycatcher, red crossbill, respectively) can be problematic due to dense undergrowth and a high
canopy throughout much of the forests of western Oregon and Washington (except perhaps in more
open forests in southwestern Oregon).  However, there are several alternatives for assessing
reproductive success for species in which nest-finding is difficult.  One is an observational approach
that uses breeding behaviors indicative of various stages in the reproductive cycle to categorize
nesting status (Vickery et al. 1992), similar to that used in Breeding Bird Atlases.  The highest level
of reproductive behavior observed is ranked, and this reproductive index can then be used as a
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measure of fitness.  It can also be used for species that are rare or where there are concerns about
nest disturbance during breeding.  Another alternative is use of song types to indicate mated status
of singing males.  This doesn't indicate nest success, but it can indicate pairing success and
distinguish habitats of nesting birds from habitats supporting nonnesting adults or floaters in the
population.  Another alternative is use of constant-effort mist netting to calculate indices of
productivity through determination of adults in breeding condition and ratios of young/adult
captures.  This method may only be appropriate for ground and shrub associated species that are
most likely to be captured in mist nets.  

The need for data on reproductive success is particularly evident in green-tree retention stands
which are suggested as a conservation option for several species.  This is due to 1) increased use and
promotion of this silvicultural practice to create attributes of late-successional forest within
developing managed stands, 2) the absence of data on effects of this silvicultural practice on species
fitness and viability, and 3) the implication that this type of management may increase predation
rates on some open nesting species (Vega 1993).  A project in the Cascade Mountains of
northwestern Oregon addressed this issue for olive-sided flycatcher (Altman 1998, 1999).  A
community-level ongoing project at several locations in Oregon and Washington entitled
Demonstration of Ecosystem Management Options (DEMO 1996) is examining bird response to
five harvest strategies that vary green-tree retention levels and spatial distribution.  In addition to
determination of changes in bird abundance and density, the project is designed to assess
distribution and abundance of nest sites of cavity nesting birds (Lehmkuhl et al. 1996).  

Both thinning and green-tree retention have been recommended as potential means to achieve
conditions associated with natural late-successional forests in managed forests.  Both are also being
used extensively, but our knowledge of landbird response to these types of management is scant. 
We agree with Hayes et al. (1997) that although habitat for some species associated with late-
successional forests may be provided using these prescriptions, our knowledge of wildlife benefits is
minimal, and is it still prudent to maintain a portion of the landscape in old-growth conditions.  

B.  Implementation 

Suggestions for research topics were presented in the Information Needs section of each
species/habitat attribute sections that described biological objectives.  Additionally, the following
topics are common themes of research needs to support landbird conservation in coniferous forests
of western Oregon and Washington: 
 

#  Nesting success and area requirements of species in natural and managed habitats.  
#  Habitat affinities and reproductive success of several species (e.g., hermit warbler, pacific
slope flycatcher, winter wren, black-throated gray warbler) that can be abundant in late
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successional, structurally complex habitats of unmanaged forests, and in young and mature,
relatively even-aged, closed-canopy plantations in managed forests.  
#  Parameters (e.g., extent, type, distribution) associated with successful nesting of species
associated with deciduous vegetation in early-seral habitats.  
#  How silvicultural treatments and herbicide applications in early-successional stages affect
shrub-associated bird species (e.g., willow flycatcher, orange-crowned warbler,
MacGillivray's warbler).  
#  Area requirements and landscape patterns for populations of several species considered
late-successional forest interior species (e.g., winter wren, varied thrush, brown creeper).  
#  Threshold levels of green-tree retention in harvest units necessary to provide for
reproducing populations of species associated with mature and old-growth forests (e.g.,
hermit warbler, brown creeper, red-breasted nuthatch, Pacific-slope flycatcher).  
#  Effects of predation and parasitism in harvested forest, particularly in green-tree retention
units, because 1) data indicating significantly increased cowbird abundance in green-tree
retention stands in foothills of the Coast Range adjacent to the Willamette Valley of Oregon
(Chambers 1996), 2) higher levels of predation in green-tree retention stands than
unharvested (control) and small patch group selection treatments in the same location
(Chambers 1996), and 3) significantly higher levels of predation than in clearcut and mature
stands in the high elevation Cascade Mountains of Oregon (Vega 1993).  
#  Landbird response to alternative approaches to thinning such as variable spacing and
intensity, and creation of gaps (Hayes et al. 1997).  
#  Large, multi species studies on effects of fragmentation on bird populations.  
#  Species fitness measures (reproduction and survival) in future studies.  

C.  Adaptive Management 

The direct outgrowth of monitoring and research conducted as part of this strategy should be
adaptive management.  Monitoring and research are part of the adaptive management loop that
provides a framework to increase our knowledge base and revise biological objectives with updated
information.  One simple example of an adaptive management feedback loop, adapted from ongoing
monitoring by the Point Reyes Bird Observatory, is illustrated in Figure 3.
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Figure 3.  Example of an adaptive management feedback loop using monitoring to define and modify
management prescriptions.  
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CHAPTER 10.  IMPLEMENTATION 
     
A.  Key Partners 

Implementation of landbird conservation will require a broad range of partnerships, an extensive
amount of cooperation, and considerable financial resources.  Participation will be necessary from
federal and state natural resource agencies, forest products industry, academia, private
environmental organizations, etc.  

Conservation of landbirds will require not only strategies and management actions by land managers,
but also increased public awareness, commitment, and political support.  This means information
must be communicated to the public about the benefits of conservation.  

B.  Opportunities for Participation 

Opportunities for participation in landbird conservation as described in this document are
numerous.  This could occur at any level from a small landowner providing habitat for one species to
detailed, complex multiagency/organization multispecies conservation within large scale management
units (e.g., Oregon Coast Range).  

C.  Interface with Other Planning/Conservation Efforts 

This conservation strategy has broad applicability to many other conservation planning efforts. 
Information supplied in this document should be used in development of site-specific conservation
plans such as State and private Habitat Conservation Plans, agency and interagency Management
Plans, and local land use planning strategies.  

Areas designated for conservation or management in other conservation plans (e.g., Northwest
Forest Plan) may provide for conservation as directed in this document.  For example, late-
successional and riparian reserves in the Northwest Forest Plan could be designated as Bird
Conservation Areas as described in this document.  These areas should be evaluated apriori to
ascertain their role in conservation as directed in this document.  
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CHAPTER 11.  OUTREACH 

A.  Public and Agency Information and Education 

In order for bird conservation to be successful, the message must reach a broad audience outside of
the scientific and land management community including educators, government officials, planners,
school children, and the general public.  This may be accomplished in many ways including
newspaper articles, radio/TV features, workshops, bird festivals, demonstration sites, and school
activities.  As emphasized throughout this document, this will be most effective if it is coordinated
with partners, especially public outreach personnel affiliated with the agencies and nongovernmental
organizations within PIF.  
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APPENDIX A.  Quantitative factors considered in determination of focal species.  
Species Breeding Bird Survey Trend Estimatesa CBO 

Priority 

Scoreb

OR/WA 

Management 

Index c 
VId

SIe Area 

Importance 
f

Percent
Population 
g 

Cascade Mountains S.  Pacific Rainforests

1966- 1996 1980- 1996 1966- 1996 1980- 1996 67 93 OR WA 67 93 67 93
Blue grouse -2.7 -2.3 -6.4*h -5.1 22 22 18 2 3 11.2 3.1
Turkey vulture 0.5 3.1 11 12 7 3 3 2
Sharp-shinned hawk 16 16 3 6 18 3 3
Coopers hawk 16 16 4 6 3 3
Northern goshawk 19 18 6 11 15 3 4
Merlin 14 14 6 2 2
Peregrine falcon 19 20 7 6 4 3
Red-tailed hawk -1.2 -1.4 0.3 2.4 12 13 3 5 14 4 4
Golden eagle 17 16 3 8 4 5.1
Northern pygmy owl 17 17 12 3 3
Northern saw-whet
owl

16 16 13 4 4

Western screech owl 19 18 3 4
Great horned owl 12 12 2 3
Band-tailed pigeon -2.7* -4.8 20 23 10 12 2 5 3 2.2 25.8
Mountain quail 23 23 2.11 18 4 3 7.9 22.3
Common nighthawk 2.5 0 -13.0*** -23 14 17 5 5 2 3
Black swift 25 23 10 10 3 5 28.1 3.3
Vaux's swift -1.7 -7.0* -5.7** 20.9 23 22 12 12 1.09 5 5 21.8 16
Calliope
hummingbird

23 8 8 1.47 5 8.3

Anna's hummingbird 0.1 3.2 16 11 9 2.3 2 5.8
Rufous hummingbird -2.7** -5.4*** -3.9*** -3.9** 24 25 11 12 1.59 14 5 4 10 22.7
Allen's hummingbird -0.1 -3.2 24 7 1.47 4 52.6*
Red-breasted 3.7 3 0.1 1.7 21 21 5 8 1.3 3 3 6.2 5.5
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sapsucker
Pileated woodpecker -2.8 4 -4.5 2.7 16 15 0.96 15 3 3
Northern flicker 1.8 2.8 -0.9 0.6 14 13 4 5 1.78 10 4 5 6.2
Hairy woodpecker 0 1.3 -0.4 -0.3 16 15 1.25 11 4 5
Willow flycatcher -2.3 0.1 -4.1*** -2 22 23 9 8 1.82 5 4 13.6
Dusky flycatcher 0.5 -0.7 -3.9 4.8 22 21 6 7 3 5 10
Olive-sided flycatcher -2.9*** -3.0* -5.1*** -4.6*** 22 22 10 7 1.57 17 5 5 4.2
Western wood-pewee -3.2* -2.1 -2.9** -0.5 19 19 7 7 2.32 17 4 5 8.1 5.7
Pacific-slope
flycatcher

-0.4 -0.7 -1.6* -1.7* 20 25 9 9 1.53 15 5 3 10.8 38

Hammond's
flycatcher

6.0** 7.0** 2.2 -2.3 21 21 9 8 1.47 16 3 5 5.6 1.8

Steller's jay -0.1 0.6 1.3** 3.1*** 17 17 2.17 13 5 5 11.3 19.9*
Gray jay -0.4 0.1 14 14 1.9 18 2 3
Common raven 3.8*** 3.6*** 0.1 2.1 10 11 13 3 3
American crow -3.2 -1.4 1.0* 0.6 11 11 13 4 3
Clark's nutcracker 18 3
Violet-green swallow 3.1 2.6 -0.5 0.6 16 18 9 7 1.5 5 4 10.4
House wren 9.9** 12.1** -1.8 -3.7 11 12 3 2 1.36 3 3
Bewick's wren -1.9 -0.6 17 18 1.43 3 2
Winter wren 1.4* -0.8 -0.1 -1.7* 14 15 0.86 17 4 4 5.1
Brown creeper -6.6** 2.1 2 -1.1 19 17 0.96 13 4 4 8.8 11.7
Red-breasted
nuthatch

-0.4 0.4 2.8 2.2 15 14 1.21 11 4 5 10

Chestnut-backed
chickadee

0 2.6 -2.3 -2.2* 20 23 0.86 14 4 4 10 21.1

Wrentit -1.1*** -1.8** 1.75 2.5 25.8
Golden-crowned
kinglet

-2.4 -5.4* -5.3*** -4.3** 21 21 12 2.1 11 5 5 7.1 10.3

Western bluebird -4.0*** -7.2** 18 21 7 7 1.11 13 3 2 4.1
Townsend's solitaire 2.8 3.2 18 19 5 5 0.8 4 5 7.8
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Swainson's thrush 0.2 0.4 -0.8 -0.3 16 20 8 6 1.63 16 5 4
Hermit thrush -0.3 3.8 1.3 0.2 16 15 5 5 1.73 15 3 4
American robin 1.4** 0.7 -0.3 0.7 10 12 3 4 2.93 16 5 4
Varied thrush 0.3 -3.7*** -0.5 -4.7*** 19 18 13 1.8 17 3 4
Cedar waxwing -2.2 -2.2 0.3 0.7 14 14 4 5 2.36 4 3
American pipit 14 13 9 12 2 3
Cassins vireo 4.3 15.3** 0.2 3.2 20 22 5 10 1.57 16 4 3 6.3 31.4
Hutton's vireo 1.2 -0.5 19 20 1.8 4 2 40.9*
Warbling vireo 5.3*** 8.5*** 0.2 -2.4 16 19 10 3 1.57 5 4 5.6
Nashville warbler 1.9 4.2 0.9 -0.2 19 18 5 8 1.53 3 4 25.3 19.6
Yellow-rumped
warbler

0 -0.6 -3.5 -4.7** 13 12 5 6 1.91 2 4 9.1

Black-throated gray
warbler

0 3.9 1.6 0.2 22 24 9 8 1.47 5 4 10.1 25.1*

MacGillivray's
warbler

-1 0.3 -3.6** -2.1 20 22 6 9 1.47 15 4 5 5.8 4.6

Orange-crowned
warbler

-6.1 2.5 -2.4*** -3.3*** 13 17 13 9 1.94 19 4 2

Townsend's warbler -0.4 3.2 -3.1 -1.8 21 20 12 12 1.47 15 3 5 10.9
Hermit warbler 2.4* 3.5** 0.3 1.2 26 27 11 11 1.47 15 5 5 30.2 51.6*
Wilson's warbler -1 -1.1 0 -2.1*** 16 17 10 11 1.69 17 5 3
Black-headed
grosbeak

4.6** 6.5** 0.7 2.2*** 19 20 5 8 1.97 5 4 6.6 18.2*

Western tanager -0.6 1 -0.9 1.5 19 21 9 7 1.72 16 5 5 12.8 10.1
Fox sparrow -1.3 -3.3** 17 14 4 5 1.91 2 3
Dark-eyed junco -0.5 -0.3 -2.7*** -1.8* 13 15 4 4 2.93 11 3 4 11.6 7.9
Chipping sparrow -3.9 -1.6 -8.6*** -4.2*** 17 16 8 9 2.51 4 3
White-crowned
sparrow

1.5 4.2* -3.4*** -2.0** 12 16 11 4 2.58 18 4 3

Lincoln's sparrow 14 14 12 8 2 2
Song sparrow 0.8 1 -1.0*** -1.2** 11 14 8 2.81 4 3
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Spotted towhee 4.0* 4.2 1 2 15 17 3 1.83 16 4 3 5 11.6
Evening grosbeak 0.9 -4.2 -0.5 -10.0*** 16 13 1.92 3 5
Purple finch -3 -2.9 -1.3 -3.1*** 20 18 5 1.86 13 5 4 7.3
Red crossbill -0.9 5.5 12.5 25.3 18 16 9 1.73 13 4 5 10.6
Pine siskin -1.2 -3.7 -7.0*** -8.6*** 14 14 5 2.27 12 3 4

a Sauer et al. (1997); *** P<.01, ** P<.05, * P<.10.  Blank cells indicate no BBS trend available.  This is most often due to inadequate sample sizes for
analysis.  
b Global priority scores were generated by the Colorado Bird Observatory (1/28/98) and include quantitative and qualitative factors such as population
trend, breeding distribution, and threats on wintering grounds.  67=Cascade Mountains, 93=Southern Pacific Rainforests.  Only priority scores m22 are
shaded.  
c Management index scores were generated by OR-WA Partners in Flight, and include some of the same factors as the Colorado Bird Observatory
process, but also other factors such as habitat specialization, threats to habitat, and evidence of decline.  Scores for resident birds were not included in
this process.  Only management index scores m11 are shaded.  
d Chambers (1996).  Life history and habitat relationship information were used to derive a "versatility index" that indicates sensitivity to habitat
disturbance.  Variables used included migratory status, geographic range, habitat use, special features use, and reproductive capacity.  Only versatility
scores <1.50 are shaded.  
e Hansen et al. (1993).  Life-history traits were used to derive a "sensitivity index" based on a species responsiveness to landscape change.  Only species
occurring on the west-slope of the Cascade Mountains were considered.  Only sensitivity scores m17 are shaded.  
f Area Importance scores were generated by the Colorado Bird Observatory (1/28/98) and modified by local expert opinion.  67=Cascade Mountains,
93=Southern Pacific Rainforests.  This score uses BBS data to evaluate the abundance of a species within a physiographic area relative to its abundance
throughout its range.  It attempts to identify areas of high importance to a species, and is used to indicate the responsibility of those areas to that species
conservation.  Only scores of 5 (highest importance) are shaded; these indicate the species reaches its maximum abundance in this physiographic
province.  
g Rosenberg and Wells (in press).  Percent of population within a physiographic area was calculated from percent of species range within the
physiographic area weighted by BBS relative abundance.  67=Cascades Mountains, 93=Southern Pacific Rainforests.  * indicates the highest percent
population in any physiographic area for that species.  Only percent population amounts >20 percent are shaded.  
h Shaded cells indicate values that suggest some conservation concern.  


