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2. Name and Location of Project

Upper Weber Watershed Restoration Project, Heber-Kamas Ranger District,
Uinta-Wasatch-Cache National Forest.

3. Responsible Official
David Whittelkiend, Forest Supervisor, Uinta-Wasatch-Cache National Forest
4. Attachments

This Objection includes one attachment, Attachment #1.
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5. Connection between Objection and Prior Public Involvement

On March 27, 2024, Objectors submitted 30-day comments on the draft
Environmental Assessment (EA) for the Upper Weber Watershed Restoration
Project. We listed the following failures of the agency as per required legal
procedures for this project including a failure to provide the public with adequate
description of the proposed project; we included 24 specific information failures
that prevented the public from a clear understanding of this project. Most of
these information deficiencies were not corrected in the final EA for the Upper
Weber Watershed Restoration Project (hereafter “Upper Weber Project”); as such
we would like to incorporate these comments into this objection instead of

Another key issue we raised in these 30 day comments included a failure to
provide the public a copy of the Biological Assessment (BA) for the project. The
final NEPA documents for a proposed decision also did not include a BA. We are
carrying this issue forward into this objection.

We were concerned why POD fuel breaks did not constitute new road
construction within the Lakes Inventoried Roadless Area (IRA). This issue remains
unresolved, as the agency did not address this question. We are carrying this issue
forward into this objection.

We raised the issue of the agency’s failure to demonstrate the Forest Plan
amendment for management prescription 2.6 would still meet the intent of this
direction in spite of the proposed exemption. This issue remains unresolved, as
the agency did not demonstrate the amendment will still meet the actual intent
of protecting these lands from disturbance, since the project will create significant
disturbance impacts to this ecosystem.




We raised the issue of the agency’s failure to provide a valid rationale for
management intervention into the Lakes IRA. One issue was the false claim that
only small dbh trees would be cut; another was that these forests are “fire
dependent.” Also, the claim that insects and diseases degrade the IRA for wildlife
was unsupported. Another unsupported claim that that there are too many dead
trees in the IRA, and as well, that forest stands are too homogenous and
monotonous, which requires management intervention to create a diversity of
age classes. All off these claims for a need for management intervention were
never supported with any actual data. The project while claiming to improve
wildlife habitat, has no actual habitat objectives for any wildlife species. Also,
removing conifers from aspen is ciaimed to restore wildlife habitat without any
actual information as to why this promotes wildlife. There was no map of old
growth, or why treatment of old growth will maintain quality for associated
wildlife. There is a great concern for the goshawk population on this forest, due to
ongoing declines of nesting activity. There was no analysis as to why the project
will maintain goshawk prey species. We raised the claim that uncharacteristic fire
needs to be prevented in the Lakes iRA, since this term has never been actuaily
defined; there was no information provided as to how the agency has determined
the Lakes IRA is vulnerable to uncharacteristic fire. We also questioned why stand
replacement fire would be detrimental to wildlife. We raised the concern about
management of the sensitive Boreal Toad; planned disturbances of their habitat
would seem to promote extinction of this toad in this landscape, including
increased stream temperatures. We raised the concern about the failure of the
agency to survey for sensitive forest raptors, including the Boreal and
Flammulated Owls, and Three-toed Woodpecker. How can impacts of the project
be determined if effects to these sensitive species will not be known? There were
no habitat objectives listed for any of these 3 sensitive species, so there would be
no habitat management for them, as well as potentially extensive destruction of
nesting activities and nesting habitat. We noted the ongoing decline of western
forest birds, and that this project will severely reduce habitat of 32 species likely
present; these species were listed on page 12 of these comments. One impact
would be the reduction of conifer seeds, forage many forest birds rely on.
Removing dead trees will also remove habitat for up to 20 or more bird species

. that nestin cavities. A goal of the project is to reduce insects and diseases, which

are also forage for wildlife, including the sensitive Three-toed Woodpecker. There
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is no management of old growth forests in the project area, even though up to 17
bird species depend upon old growth for productive breeding habitat. We
provided examples of why treating old growth stands will reduce wildlife habitat
quality. Removal of conifers from aspen will also degrade wildlife habitat. This
project will have severe impacts on forest birds associated with riparian habitats
by removal of forage (conifer seeds), hiding cover, thermal cover, and nesting
sites. We noted that wetland riparian habitats provide habitat for up to 35 bird
species, including 4 priority species. Riparian habitats in Utah have been identified
as a priority habitat most in need of conservation, given that up to 104 bird
species may use these various riparian habitats. We raised many concerns about
the violation of the Roadiess Area Conservation Rule (hereafter “Roadless Rule”).
It is clear this is just a fuels reduction project, with severe impacts to wildlife. One
of the issues as per violation of the Roadiess Ruie we raised is iogging of
commercial timber products, or firewood harvest. Also, the agency did not define
management of roads and trails for this project. The public has not been provided
with any transportation analysis, as it seems apparent that the prohibition of new
road construction within IRA is being violated. Given the massive disturbances
the agency plans for the Lakes IRA, it is implausible that the requirements for IRAs
to be managed as undisturbed and as natural appearing can be met with this
project. These massive disturbances will trigger massive mortality to wildlife,
which is a direct violation of the intent of IRAs. This mortality occurs in standard
land management activities, but would be unsuitable for wildlife-emphasis areas
as IRAs. High levels of wildlife mortality was never identified as an exemption for
IRAs. Finally, we noted that the agency’s analysis of project impacts on climate
change were nothing more than mere speculation. One concern is the expected
increase in thermal stress to wildlife that will result from increased landscape
temperatures in treated units. These impacts to wildlife were never addressed.

The issues addressed above have all been carried forward into this Objection. We
have expanded on most issues, and as well, have provided references to support
our concerns.




6. Remedy

It is extremely clear this proposal is a violation of the Roadless Rule for many
reasons. It is just a fuels management project trying to be disguised as an
ecosystem management project. Destruction of wildlife and their habitats _,.ma_.<
represents “ecosystem management.” In addition, the major goal of this project,
to prevent uncharacteristic fire, is disingenuous. First, the agency has never
defined uncharacteristic fire in terms that can be measured. Second, the agency
has not defined the data that demonstrates the Lakes IRA is vulnerable to
uncharacteristic fire. Third, the agency did not define why stand replacement fire
needs to be prevented for wildlife. Given the multiple legal violations, defined
beiow in the body of this objection, in addition to vioiation of the Roadiess Ruie,
that this project will trigger, our remedy is for the agency to withdraw the
proposal and manage the Lakes IRA as is required by the Roadless Rule, without

management intervention.

7. Legal Violations that the Upper Weber Project would trigger.

A. The agency will violate the National Environmental Policy
Act (NEPA), the National Forest Management Act
(NFMA), the Administrative Procedures Act (APA), the
Endangered Species Act (ESA), the Migratory Bird Treaty
Act (MBTA), the Bald and Golden Eagle Protection Act,
and the Roadless Area Conservation Rule with
implementation of the Upper Weber Watershed
Restoration Project.

1. Violation of the Roadless Area Conservation Rule (Roadless Rule)

and the NEPA.



The proposed project occurs in the Lakes Inventoried Roadless Area (IRA). Cutting
of trees will not be limited to trees of “generally small dbh” in violation of the
Roadless Rule. The Roadless Rule briefing paper indicates that the agency is
defining “small dbh” as “not yet mature” so that very large trees will be cut. For
Douglas-fir, small dbh would thus up to 36 inches dbh; for lodgepole pine, small
dbh would be up to 24 inches; for spruce, small dbh would be up to 30 inches
dbh; and for subalpine fir, small dbh would be up to 21 inches dbh. The final EA
at 63 notes that subalpine fir and Douglas-fir trees 12 inches dbh or less will be
thinned. The size of aspen trees to be cut is not identified. Hamilton (1993)
defines old growth tree sizes for Doulgas-fir as 18-24 inches dbh or greater (page
29), Engeiman spruce and subalpine oid growth trees as 20 inches dbh or greater
in Utah (pages 12, 21), Grand fir old growth as trees 24 inches dbh or greater
(page 37), blue spruce trees as 16 inches dbh or greater (page 41), and aspen old
growth trees as 12 inches dbh or greater (page 46). Lodgepole pine old growth
trees are defined as 11 inches dbh or greater (page 51). Thus the Upper Weber
project proposed to log old growth conifers, which conflicts with the Roadless
Rule to cut “generally small diameter trees.”

The roadless area briefing paper states that the goai of the project is to address
uncharacteristic fire due to overly-dense trees. The definition of uncharacteristic
fire (EA footnote 2 at page 18) is that the fire did not occur within the natural
regime; uncharacteristically burned sites are expected to develop high soil
erosion, insect outbreaks or invasive weeds. Apparently “normal fires” do not
create soil erosion, insect outbreaks, or invasive weeds. The agency definition
does not provide any actual measurable criteria for uncharacteristic fire based on
identified measures of fire severity. These measures are the percentage of a
burned area that is high severity fire, with a greater than 75% of the dominant
overstory vegetation are killed; moderate severity where 35-75 % of the
dominant overstory vegetation are killed; and low severity where less than 35% of
the dominant overstory vegetation are killed; mixed severity fire refers to a fire
event where a broad mix of low, moderate and high fire severity burn conditions
occur (USDA 2018). A definition of uncharacteristic fire needs to define what
specific percentages of burn severity levels occurred, including unburned areas, as

well as where these occurred in the past. No such information was provided in



the NEPA documents for the Upper Weber Project. Where have such fires
occurred in the past in the general landscape of the Upper Weber landscape,
which indicates such fires could also occur in this project area? What specific
vegetation conditions were present in these documented uncharacteristic fires
that triggered uncharacteristic fire effects? The claim that trees in the Upper
Weber Project Area are so dense that they will burn “uncharacteristically” was
not supported with any actual analysis, in violation of the NEPA. The agency did
not provide any actual vegetation data, including basal area of conifer sites, to
demonstrate these basal areas (stand density) are outside natural conditions, or
are “uncharacteristic forests.” Claiming these forests are outside natural density
levels without any actual supporting documentation is also a NEPA violation. In
addition, there was no analysis in the Upper Weber NEPA documents as to why
existing forests are “too dense” for wildlife. In fact, the wildlife report and EA
both suggest that impacts to wildlife will be short-term because forest densities
will recover over time. The impacts are stated to result from forest thinning,
which conflicts with agency claims that these forests are “too dense.”

We asked the agency to define the change in songbird carrying capacity due to
the reductions in hiding cover, thermal cover, and forage from the planned
thinnings. In their response to comments, the agency stated that this information
was not required to be provided. Why NEPA does not apply to a wildlife analysis
for this project was not identified, however. A sensitive species on the forest is
the Boreal Owl, a species that has been identified as sensitive to heat stress, and
requires hiding cover for protection from predation for other forest owls
(Hayward 1997; Herren et al 1996. Forest thinning will adversely impact this
sensitive species by increasing forest temperatures and predation risks to this
species. Cutting out snags will also reduce nesting habitat, as this species nests in
cavities.

Forest thinning will also reduce nesting sites, hiding cover and thermal cover
within the Lakes IRA to up to 67 species of western forest birds; 64% of these
species are currently in decline (Rosenberg et al. 2019). Also, direct impacts of
forage for this large suite of species will be massive. Removing conifers will




reduce forage for up to over 25 forest birds (Smith and Balda 1979; Dobkin 1992;
Smith and Aldous 1947), including:

White-breasted Nuthatch, Red-breasted Nuthatch, Pygmy Nuthatch,
Crossbills, Pine Siskin, Hairy Woodpecker, Pinyon Jay, Clark’s Nutcracker,
Gray Jay, Stellar’s Jay, Mountain Chickadee, Cassin’s Finch, Red-shafted
Flicker, Crow, Robin, English Sparrow, Evening Grosbeak, Pine Grosbeak,
Slate-colored Junce, Oregon Junco, Chipping Sparrow, Blue Grosbeak,
Purple Finch, Black-billed Magpie, and Scrub Jay. Riparian species as the
Goldfinch and Song Sparrow aiso consume conifer seeds.

Benkman (1996) (missed in literature cited, is Conservation Biology 7:473-479)
discussed the management of conifer seed resources for forest birds, including
the Red Crossbill. This report noted that large landscape areas of high conifer
seed production are essential for this bird. These large landscape areas are also
important as conifer seed production is sporadic in nature, so that birds have to
move across landscapes to locate high production seed areas per year. Benkman
(1996) noted that forest thinning wiil significantly reduce conifer seed production
for a number of reasons, including the reduction of seed-producing trees, a
reduction in conifer age, and a reduction in cross pollination due to forest
thinning.

The project wildlife report identified several migratory birds that are Birds of
Conservation Concern identified by the U.S. Fish and Wildlife Service. These
include 3 bird species that feed on conifer seeds, including the Clark’s Nutcracker,
Evening Grosbeak, and Lewis’s Woodpecker.

A goal of the treatments within the Lakes IRA is also to remove snags, either via
contracts or due to firewood cutters. For example, the EA at 4 states that forests
are “full of dead trees.” It is not clear why high levels of snags are detrimental to

~ wildlife within the Lakes IRA. There are an estimated 20 or more birds that could



occur in the Upper Weber Project Area that use snags for nesting (USDA 2018;
USDA 1990), including:

American Kestrel, Three-toed Woodpecker, Black-capped Chickadee, Boreal
Owl, Downy Woodpecker, Brown Creeper, Flammulated Owl, Hairy
Woodpecker, House Wren, House Finch, Lewis’s Woodpecker, Mountain
Bluebird, Mountain Chickadee, Northern Flicker, Pygmy Nuthatch, Red-
breasted Nuthatch, Tree Swallow, Violet-green Swallow, Western Bluebird,
White-breasted Nuthatch, Williamson’s Sapsucker, Northern Pygmy Owl,
and Northern Saw-whet Owi.

Three of these species that require snags for nesting are Sensitive Species on the
Unita-Wasatch-Cache National Forest: Boreal Owl, Flammulated Owl, and Three-
toed Woodpecker. Research has shown that the sensitive Three-toed
Woodpecker nests in stands with high densities of dead trees, up to 70 larger
snags per acre (Saab et al. 2012). Removing snags is habitat destruction for
wildlife within this Lakes IRA, and is inconsistent with the function of undisturbed
landscapes to provide natural wiidiife habitat. There was no anaiysis of how the
project will impact snag-associated wildlife, in violation of the NEPA. Claims that
leaving a few snags per acre as per Forest Plan direction are invalid as per the
NEPA as the Forest Service has never demonstrated snag retention numbers left
in vegetation treatments are a valid proxy for populations of snag-associated
wildlife. This proxy has been identified as invalid almost 30 years ago by a Forest
Service research document (Bull et al. 1997).

The project EA repeatedly also notes that forest thinning is needed to reduce
insects and disease. There was no discussion as to why insects and disease
processes are bad for wildlife. Not only do these processes create essential snag
habitat, but also provide essential forage for wildlife, including the sensitive
Three-toed Woodpecker (Goggans et al 1987). The agency did not address why

~ reduction of foraging resources for this sensitive species is needed in this IRA.

| Also, as noted in the roadless briefing report, aspen trees up to 10.5 inches dbh
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when mature, and thus provide only small snag sizes to wildlife. It is the conifers
within aspen stands that provide large snags for wildlife. For example, the NEPA
analysis for the Upper Weber Project notes that mature Douglas-fir trees can be
36 inches dbh, mature lodgepole pine mature trees can be 24 inches dbh, mature
spruce trees can be 30 inches dbh, and subalpine fir trees can be 21 inches dbh.
The Boreal Owl, a sensitive species on this forest, uses an average snag size of 25
inches dbh (Hayward 1997), while the Flammulated Owl, another sensitive
species on this forest, uses an average snag size of 28 inches dbh (Bull et al. 1990).
There is a severe adverse impact to forest birds that nest in cavities when conifers
are cut out of aspen stands. In addition, removal of conifers will result in
increased temperatures and wind w_ommam in these stands, impacts that will be
adverse to all wildlife species, not just birds.

Also, this removal of conifers out from aspen stands on 1,105 acres within the
Upper Weber Project Area will reduce forage resources for up to 20 or more bird
species, but also remove forage for the red squirrel, an important prey species for
the Northern Goshawk (Salafsky et al. 2005; Salafsky et al 2007). Forest thinning
has been demonstrated to reduce red squirrel populations (Holloway and
Malcolm 2006).

A stated objective of treating aspen stands is to increase aspen regeneration,
which is lacking (EA 20). There is no discussion as to the ongoing livestock
problem with aspen regeneration, and why this issue isn’t being addressed with
livestock management. Removing conifers will not stop cows from browsing
aspen.

There is no inventory for old growth in the Upper Weber project area. The agency
says this “inventory” will be done as the project is implemented. Thus the public
has no information on old growth in this landscape. There may be considerable
old growth that would be degraded/destroyed with this project. As per the old

- growth analysis in the project EA at 63, there are 3,184 acres of potential

subalpine fir old growth in treatment units; there are a potential 870 acres of old
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growth Douglas-fir; there are 175 acres of potential aspen old growth in
treatment units, and 679 acres of potential old growth in aspen/conifer treatment
units. Thus a total of 4,980 acres of potential old growth that will be degraded by
the Upper Weber Project. This is 64% of all planned treatment units in the Lakes
IRA 7,726 acres).

The agency claims that treatment of any old growth stands in the Upper Weber
Project will maintain old growth characteristics (project wildlife report), and will
actually improve old growth habitats (EA 32). However, there is no analysis in the
Forest Plan documents (environmental impact statements) that address oid
growth treatment impacts on wildlife. This would include 16 or more bird species
present on the UWC National Forest (USDA 2018; USDA 1990):

Boreal Owl, Flammulated Owl, Three-toed Woodpecker, Brown Creeper,
Golden-crowned Kinglet, Hairy Woodpecker, Hammond's Flycatcher,
Hermit Thrush, Lewis’s Woodpecker, Pine Grosbeak, Pygmy Nuthatch, Red-
breasted Nuthatch, White-breasted Nuthatch, Northern Pygmy Owil,
Northern Goshawk, and Williamson’s Sapsucker.

Four of these old-growth associated wildlife species are sensitive species on the
UWC National Forest: Northern Goshawk, Boreal Owl, Flammulated Owl, and
Three-toed Woodpecker. No monitoring data was cited, including with past
projects, to measure old growth treatment maumnﬂw on these 4 sensitive species.
As was noted in the project EA (Figure 3), goshawks on the UWC National Forest
have been in significant decline for quite a few years; occupancy was about 50%
of known territories in 2003, but only 10% in 2020. In spite of this ongoing
significant impact, the agency did not define the current or planned habitat
conditions for the goshawk in the Upper Weber Project Area. There are no
descriptions of the structural stages (SS 1-6) for the project area, either currently
or post-project. There is no discussion, as well, as to why current structural stages
need to be modified to improve goshawk habitat. As previously noted, forest

thinning will be highly detrimental to goshawks due to reductions of red squirrel
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populations. Given that the actions are being proposed within an IRA, benefits to
this sensitive species could easily by measured, but instead, were avoided. This
brings into question the actual impact of this project on goshawks. The impacts of
this project on goshawks is an essential analysis requirement for this project,
given the severe declines of goshawks on this forest, as well as their dependence
upon older, more dense forest stands for prey (Reynolds et al. 1992).

There were no habitat measures identified for the Upper Weber Project for any of
these 4 sensitive species. It will be impossible to manage for any of them without
habitat conservation measures. For example, the Targhee National Forest Revised
Forest Plan (1997) included habitat measures for the 3 raptors. These includes
providing at ieast 20% oid growth for goshawk territories, and 40% oid growth for
Boreal Owl territories, with no activity allowed within a 30-acre nesting area for
both the Boreal and Flammulated Owls. Given the extensive landscape
fragmentation of natural habitat that will occur in the Upper Weber landscape,
impacts to all 3 sensitive raptor species is highly likely. Also, there are no surveys
planned or required for the Boreal and Flammulated Owls. The number of nesting
areas that will be disturbed during the nesting season, and the acres of nesting
habitat that will be destroyed with treatments, is unknown. Yet the agency has
determined that this project will not have significant adverse impacts on these
species.

In our previous comments, we requested that densities of sensitive species, such
as the Boreal and Flammulated Owls, be estimated for the Upper Weber Project
Area based on surveys done for other projects in this project area, including past
and ongoing (Upper Provo and Bourbon). If no wildlife surveys have been done, or
will be done for these projects as well, the agency needs to identify this
potentially severe cumulative impact to these species due to destruction and/or
disturbance of nesting habitats.

The agency noted that goshawk surveys will be done at some time in the future.

The results of these “potential surveys” cannot be provided to the public, in
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violation of the NEPA. Also, analysis of project impacts on goshawks cannot be
based on surveys that have not yet been done. It is critical that the agency
demonstrate to the public specifically how goshawks are being addressed as per
treatment units. Also specific mitigation measures, including buffers, need to be
mapped and time periods for protection also noted.

The agency aiso needs to identify any Goiden Eagle nest sites in the Upper Weber
Project area in order to comply with the Bald and Golden Eagle Protection Act.
The agency noted this eagle has been identified as a BCC by the USFWS. Nest
buffers of 0.5 miles are recommended to prevent disturbances during the nesting
season (Suter and Joness 1981). Protection of eagle nesting sites cannot be
possibie without surveys. There have been no surveys for Goiden Eagies in the
Upper Weber Project Area.

The current best science recommends from 20-25% old growth forest neotropical
migratory birds (Montana Partners in Flight 2000). Old growth recommendations
for the Northern Goshawk, a sensitive species on the UWC National Forest, is 20%
(Reynoids et ai. 1992). Given that historicai ieveis of oid growth in the Northern
Rockies was estimated from 20-50% (Lesica 1996), optimum levels of old growth
for birds would likely be 50%, or consistent with historical levels over time. The
Upper Weber Project is supposed to address the historical levels of habitat,
including old growth. There is no mention of historical levels of old growth. Within
planned treatment areas, it was noted in the old growth analysis of the EA that
4,908 acres out of 7,726 treatment acres could be old growth, which would be
64% of these units. It is possible that this landscape has a high quality for forest
birds due to old growth habitat, and associated forested snag habitat. This would
demonstrate the high value of roadless lands to wildlife, due to a lack of timber
harvest and other treatments that destroy/reduce old growth values.

It is not clear how many acres of forest will actually be treated in the Upper
Weber Project, in violation of the NEPA. In the response to comments at 5, it is

noted that treatments will include 7,726 acres for fuels reduction. But the draft
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DN notes that there will be 8,079 acres of thinning, piling, and pile burning, and
612 acres of stand improvement. This would be 8,691 acres of treatment.

Crown fires are known to be essential for many birds. Hutto (1995) noted that at
least 15 bird species were more abundant in recently-burned forests than unburn
ed forests; standing fire killed trees provided nest sites for at least 31 bird species.
Hutto and Patterson (2016) studied bird nesting activity in various levels of
burned forests over an 11 year period, and of 50 bird species, 60% of them were
detected more frequently within rather than outside burned habitat. The Olive-
sided Fiycatcher, noted in the project wildlife report to be a USFWS BCC, is noted
to select the edges of burned forest for nesting (/d.). The agency in the Upper
Weber project NEPA analysis did not define why controliing crown fires within the
Lakes IRA is needed for wildlife.

There is no transportation analysis for this project. It is impossible to determine
how access to the treatment areas will be obtained. It is clear that heavy
equipment, including tract or rubber-tire excavators and hydraulic masticators
will be used; in mechanicai vegetation treatment units, there wiii be designated
skid trails; when using tracked machines, there will be requirements to avoid
unnecessary pivots/turning to reduce soil disturbance; there will be a limit to the
number of off-trail passes with boom-mounted implements; after logging,
landings will be recontoured; use of unmapped routes to cross waterbodies with
machinery will require consultation with the Forest Service; there will be
“overland travel routes.” These overland travel routes, including agency ATV use
for access, may be a very significant impact on the natural appearance of this IRA,
which requires a valid analysis. The draft EA noted many times that temporary
roads would be used for this project (e.g., EA at 20. 22. 23. 30, 31, 50, 51. The final
DN states that no temporary roads will be constructed. AS such, how is this
project to be implemented now without temporary roads? Because of a lack of a
transportation analysis, the public has no actual information on motorized access
for this project. For example, are trails going to be converted into roads for
access? Is this consistent with the Roadless wc_mw It also appears that there will

be over several miles of new roads as shown in EA figure 2, along Slader Ridge as |
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well as extensions to the south down to Rhoades Lake. It appears that the agency
is concealing what may be significant temporary road construction within the
Lakes IRA, which is prohibited by the Roadless Rule. This is also a NEPA violation
for concealing transportation planning from the public.

Given the acknowledged severe disturbance impacts of this project, especially to
scenery, it is not ciear how this management proposal will maintain the
undisturbed character of the Lakes IRA, including violation of Forest Plan direction
for visuals. Is there some exception to visuals management for IRAs that exist but
was not identified in the NEPA documents or Roadless Rule requirements?

There is no map of the Lakes IRA, even though this was requested by objectors in
our 30-day comments. This map should include other past/ongoing projects
within this IRA, as is required by the NEPA.

Although the descriptions regarding treatment types for the project do not
fon . ~ A
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(page 14, Table 4). The agency has clearly conceaied how many acres are planned
for prescribed burning the Upper Weber Project, in violation of the NEPA. Along
with prescribed burning impacts, the Upper Weber NEPA documents also do not
assess any of the project impacts on forest birds due to smoke. It has been
documented that birds are highly sensitive to smoke (Defiance Canyon Raptor
Rescue 2022), and the impact of direct mortality as well as reduced longer-term
fitness from smoke toxicity on birds was never evaluated for this project, even
though it entails massive burning activities.

P P
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Along with no analysis of smoke toxicity impacts to wildlife, the agency also failed
to estimate the direct mortality to nestlings and newly-fledged birds from
treatment activities, which may include prescribed burning along with cutting of
multiple-sizes of conifers, and heavy removal of conifers in aspen stands. There

was no information provided as to the average number of bird nests per acre
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where treatments will occur, and what percentage of these nests will be impacted
if treatments occur during the nesting and early fledging season. Also, many bird
species will attempt a second nesting period, especially if their first nesting
attempt failed. Breeding seasons for birds identified in the Upper Weber NEPA
documents include: 5/1-7/31 for the Three-toed Woodpecker; 1/15-7/15 for the
Clark’s Nutcracker; 5/15-7/15 for the Cassin’s Finch;’ 5/115-8/10 for the Evening
Grosbeak; 5/20-8/31 for the Olive-sided Flycatcher; 5/1-7/31 for the Virginia’s
Warbler. All these are BCC or UWC sensitive species. The agency needs to
estimate the mortality that will be triggered on these species, as per both the
NEPA and the MBTA. Without this “hard look” the agency is failing to consider an
important impact of the proposed project.

There was no actual analysis of project impacts on the spread of cheatgrass across
this treatment landscape. Increases invasive annuals within an IRA would not
represent restoring an ecosystem function. This severer impact was never
identified as a violation of the Roadless Rule, however, in the agency’s analysis of
the Upper Weber Project. There are currently over 31.3 million acres of
cheatgrass infestations across the western US (High Country News 2024).
Cheatgrass is promoted by ground disturbances, including logging and prescribed
burning (Forest News 2024). The Upper Weber Project will clearly increase the
acreage of cheatgrass within this IRA. In addition, there are no current successful
remedies for removing cheatgrass across larger areas of the landscape. Thus the
increase of cheatgrass within the IRA is essentially an irretrievable impact, one
that requires completion of an EIS.

The unavoidable but undefined increase of cheatgrass within the Lakes IRA from
the Upper Weber Project is also a direct contradiction of the stated goal of the
project, to reduce fuels and prevent uncharacteristic fire. It has been well
documented that cheatgrass increases fire frequencies due to its very high
flammability (Forest News 2024). It is a violation of both the Roadless Rule and
the NEPA for the Forest Service to claim that massive landscape disturbances, and

__the resulting and unavoidable increases in cheatgrass, are needed to protect the

Lakes IRA from 3@ when in fact this _u_d_.mnw will increase fire noﬁm:ﬁm_m.woq this
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IRA. As noted in Forest News (2024), in addition to ground disturbances, such as
logging and fire, opening forest landscape with thinning benefits cheatgrass,
which is a sun-loving grass.

2. Violations of the NEPA, APA, NFMA, MBTA, and ESA

The agency did not provide any assessment of how the project will impact birds
and the wolverine due to exacerbation of ongoing climate impacts from global
warming. The wolverine has been noted to sensitive to heat stress (Parks 2009).
The massive reduction in forest density from the Upper Weber Project will
increase current ieveis of forest temperatures, but the amount of increase was
not addressed by the agency. This failure to address project impacts on this
threatened species is a violation of the ESA, where the current best science was
not used in the agency’s assessment of project impacts to this species.

The agency violated the ESA by failing to prepare a Biological Assessment (BA) on
the woiverine. There is no BA in the project record.

A sensitive species on the forest, the Boreal Owl, is also noted to be sensitive to
heat stress (Hayward 1993, Hayward 1997). The impact of increased forest
temperatures on this sensitive species from project treatments was not
addressed by the agency. Nor was there any analysis of how increased
temperatures will impact forest songbirds. Heat domes that create extreme heat
are occurring across the US which have been identified as federal disasters for
humans ( 4 recent articles in The Week 2024). However, these are likely having
severe impacts on wildlife as well. A Forest News article (2021) stated that
temperatures of 4-15 degrees above normal are occurring across much of the
western U.S. due to climate change. A report in Montana Outdoors (2023) noted
that over the past 65 years, the state’s temperatures have increased 0.42 degrees
per decade, which is an average increase of 2.7 degrees over that time; the
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models predict a 5-degree temperature increase in eastern and north-central
Montana and a 4-degree increase in central and western Montana; by mid-
century, eastern Montana is expected to have 39 more days above 90 degrees
each year, and western Montana will see 10-15 additional days of 90-degree plus
temperatures. The impact on wildlife needs to be addressed when agency actions
promote increased heat. This is required for the agency to take a “hard look” at
proposed projects.

The agency also needs to assess how the Upper Weber Project will affect thermal
biology of this landscape. Although the more dramatic increases in temperature
in forested landscape results from clearcutting (Knoss 2016), forest thinning will
also increase iocai forest temperature; greater suniight exposure within thinned
forest stands will increase temperatures, as well as evaporation and drying of
vegetation. Lawrence et al. (2022) noted that forest cover, structure and
composition change shifts the biophysical processes (the water and energy
balance) that may enhance or diminish climate effects; forest cover promotes
climate stability by reducing extreme temperatures during all seasons and times
of day; changes to maximum temperatures are driving extinction, not changes in

- average temperatures; deforestation is associated with an increase in the
maximum daily temperatures during the year at higher latitudes; extremely hot
days are significantly more common following deforestation; deforestation has
increased the frequency and intensity of hot dry summer two to four fold; forests
provide local cooling during the hottest times of the year anywhere on the planet;
forests are critical to adapting to a warmer world; forests also minimize the risk
due to drought associated with heat extremes; continued deforestation could
severely stress remaining forests by warming and drying local and regional
climates; forests provide essential local climate stabilization benefits by reducing
surface temperatures during the warm season, and also reduce extreme cold; the
role of forests in climate mitigation must be considered in addition to its effects
on atmospheric C02.

~_There is a recent example of how climate change, and associated extreme

weather events, can impact wildlife. As reported by D’Ammassa (2020), hundreds

19



of thousands, if not millions of migratory bird deaths occurred in New Mexico due
to extreme weather events. Deaths were attributed to both hypothermia,
disorientation, and starvation (USGS 2020) due to inclement weather.

The Upper Weber NEPA documents lack any discussion on the role of forests,
including specifically within IRAs to protect wildlife from the ongoing impacts on
climate change. Without this consideration, the agency has failed to take a “hard
look” at how the proposed vast treatments within the Lakes IRA will change
climate conditions for wildlife. These adverse impacts are tied directly to the
agency’s claim that management intervention is needed within the Lakes IRA in
order to maintain ecosystem function, including mitigating fire extremes.
Ecosystem function needs to inciude suitabie ciimatic conditions for wildiife to
persevere and reproduce. Without identifying and evaluating how the project will
exacerbate ongoing climate impacts, the agency’s claim of necessary
management intervention is arbitrary (a violation of the Administrative
Procedures Act) as well as a violation of the NEPA.

AS noted in our 30-day comments on the Upper Weber Project, the agency did
not demonstrate that the Forest Plan amendment for Prescription Area 2.6 will
meet the intent of protecting wildlife habitat. The amendment will instead result
in expansive habitat disturbances and habitat losses to wildlife, impacts that
would not occur provided prescription area 2.6 was maintained.
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‘Attachment #1 for the Objection m,_ma_ by NEC et al. for the

Upper Weber Watershed Restoration Project on the Uinta-
Wasatch-Cache National Forest.

Attachment 1 includes relevant portions of the following reports and/or
publications cited in the objection:

Bull, E., A. Wright, and M. Henjum. 1990. Nesting habitat of Flammulated Owis in
Oregon. Journal of Raptor Research 24:52-55.

D’Ammassa, A. 2020. ‘Hundreds of thousands, if not millions’; New Mexico sees
massive migratory bird deaths. Las Cruces Sun-News September 12, 2020.

Defiance Canyon Raptor Rescue. 2022. Cal Fire burns next to Bald Eagle nest,
eaglets die. Daily Kos April 15, 2022.

Dobkin, D. 1992. Neotropical migrant landbirds in the Northern Rockies and Great
Plains.

Forest News. 2021. Wildfire Mitigation. Summer 2021. Pages 4-6.

Forest News. 2024. In depth: cheatgrass, one of the most significant ecological
crises facing land manage nets in the arid West. Spring 2024: 11-13.




Goggans, R., R. Dixon, and L. S4eminara. Habitat use by Three-toed and Black-
backed Woodpeckrs, Deschutes National Forest, Oregon. Nongame Project
Number 87-3-02, Oregon Department of Fish and Wildlife, USDA Deschutes
National Forest.

Hayward, G. 1993. Ecology of Boreal Owls in the Northern Rocky Mountains,
U.S.A. Wiidlife Monographs No. 124.

Hayward, G. 1997. Forest management and conservation of Boreal Owls in North
America. Journal of Raptor Research 31:114-124.

Hamilton, R. 1993. Characteristics of old-growth forests in the Intermountain
Region. USDA Forest Service.

High Country News. 2024. Facts and figures: cattle country — the West's

landscanes have been indelibly altered by livestock. Page 20-21.
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Holloway, G. and J. Malcolm. 2006. Sciurid habitat relationships in forests
managed under selection and shelterwood silviculture in Ontario. Journal of
Wildlife Management 70:1735-1745.

Hutto, R. 1995. noBuo.mEo: of bird communities following stand-replacement
fires in Northern Rocky Mountain (U.S.A.) conifer forests. Conservation Biology
9:1041-1058.

Hutto, R. and D. Patterson. 2016. Positive effects of fire on birds may appear only
under narrow combinations of fire severity and time-since-fire. International
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Knoss, T. 2016. Temperature changes weak havoc in deforested areas. Colorado
Arts and Sciences Magazine, February 22, 2016.

Lawrence, D. M. no@ W. Walker, L. Verchot, and K. Vandecar. 2022. The unseen
effects of deforestation: biophysical effects on climate. Frontiers in Forests and
Global Change. Doi: 10.3389/ffgc.2022.756115.

Montana Partners in Flight. 2000. Bird Conservation Plan for Sage Thrasher,
Loggerhead Shrike, and Brewer’s Sparrow.

Montana Outdoors. State climatologist predicts even warmer days ahead. Page 6,
March-April 2022 Issue.

Parks, N. 2009. On the track with the elusive wolverine. Science Findings 114, July
2009. USDA, Pacific Northwest Research Station.

Reynolds, R., R. Graham, M. Reiser, R. Bassett, P. _Am::mn? D., Boyce, G. Goodwin,
R. Smith, and E. Fisher. 1992. Management recommendations for the Northern
Goshawk in the Southwestern United States. USDA Forest Service, Gen. Techn .
Report RM-217.

Rosenberg, K., A. Dokter, P. Blancher, J. Sauer, A. Smith, P. Smith, J. Stanton, A.
Panjabi, L. Helft, M. Parr, and P. Marra. 2019. Decline of the North American
avifauna. Science 10.1126/science.aaw1313 (2019).
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Northern Goshawks to variable prey populations. Journal of Wildlife Management
71:2274-2283.

Smith, C. and S. Aldous. 1947. The influence of mammals and birds in retarding
artificial and natural reseeding of coniferous forests in the United States. Journal
of Forestry 45:361-3469.

Smith C. and R. Balda. 1979

conifer seeds. American Zoologist 19:1065-1083.
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NESTING HABITAT OF FLAMMULATED OWLS -
IN OREGON

EVELYN L. BULL AND ANTHONY L. WRIGHT'

USDA Forest Service, Pacific Northwest Research Station, Forestry and Range Sciences Laboratory,
La Grande, OR 97850

MaRrk G. HENJUM
Oregon Department of Fish and Wildlife, 107 20tk St., La Grande, OR 97850

ABSTRACT.—Thirty-three Flammulated Owl (Otus flammeolus) nests were located in northeastern Oregon
during 1987-1988. The average nest tree dbh and height of the cavity were 72 cm and 12 m, respectively.
Important characteristics of nest habitat included: large-diameter dead trees with cavities at least as large
as those made by Northern Flickers (Colaptes auratus); located on ridges and upper slopes with east or
south aspects; in stands of large diameter (>50 cm dbh) ponderosa pine (Pinus ponderosa) and Douglas-
fir (Pseudotsuga menziesii) or grand fir (Abies grendis) with ponderosa pine in the overstory.

Habitat para anidar de los Otus flammeolus en Oregon

ExTrACTO.— Treintitres nidos de buhos (Otus flammeolus) han sido localizados en el noreste de Oregon

durante 1987-1988. Los promedios de profundida

d y altura de la cavidad en el 4rbol fueron de 72 cm

y 12 m respectivamente. Las caracteristicas mas notables del habitat para los nidos incluian: arboles secos
de gran diametro con cavidades por lo menos tan grandes como las que hacen los Colaptes auratus; ubicados
en cumbres y altas pendientes con frentes al este o sur; en Pinos Ponderosa (Pinus ponderosa) de gran
didmetro (>50 cm de profundidad) Abetos Douglas

grandis), con Pinos Ponderosa en la parte alta.

The Flammulated Owl (Otus flammeolus) is a

e a1l el M 5 1
small, migratory, insectivorous cavity-nester of co-

niferous forests in western North America (Bent
1938). This species was once considered rare (Bent
1938), but recent studies have shown it to be common
in some areas of Colorado (Reynolds and Linkhart
1987a), New Mexico (McCallum and Gehlbach
1988), California (Winter 1974, Marcot and Hill
1980), and Oregon (Goggans 1986).

Detailed information on nesting habitat is essen-
tial for effective management of habitat for this owl.
Land management agencies are maintaining dead
trees for cavity-nesting birds, but need more detailed
information on the species and size of dead trees and
sites best suited to Flammulated Owls. Our objective
was to describe the nesting habitat of Flammulated
Owls in northeastern Oregon.

! Present address: Running Creek Ranch, Cascade, ID
83611.
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(Pseudotsuga menziesii) o Abetos Grandes (Abies

[Traduccién de Eudoxio Paredes-Ruiz]

STUDY AREA

The study was conducted on a 5270-ha area on the
Starkey Experimental Forest (Starkey) located 35 km
southwest of La Grande in northeastern Oregon. Starkey
is characterized by undulating uplands dissected by mod-
erately- to steeply-walled drainages with elevations of 1070
to 1525 m. The study area consisted of a mosaic of forests
(84% of area) interspersed with shallow-soil grasslands
(16%). Forest types (classified by Burr 1960) were 14%
open ponderosa pine (Pinus ponderosa), 41% ponderosa
pine/Douglas-fir (Pseudotsuga menziesii), and 45% grand
fir (Abies grandis) with Douglas-fir /ponderosa pine/west-
ern larch (Larix occidentalis).

Fire suppression and selective timber harvesting in the
1930s resulted in uneven-aged stand structure. Multilay-
ered canopies with some much larger trees characterized
most stands. As these large trees died or were cut, favorable
conditions allowed new tree establishment. Over time, this
created multilayered stands with numerous patches of
young, even-aged trees and a few large, overmature trees.
We assigned stands into 1 of 3 successional stages. Class
A were stands with all trees <30 cm dbh; class B were
stands with >12 trees 30-50 cm dbh/ha; class C were
stands with >12 trees >50 cm dbh/ha. Ninety percent of
the area had not been logged in 40 years; the remainder
had a partial removal of the overstory within the last 15
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years. Large-diameter dead trees containing nest cavities
were abundant (98/40 ha) mbm distributed throughout the
study area.

METHODS

We searched for Flammulated Owls during April-July
in 1987 and 1988. In April and May of each year we
walked 26 routes totaling 220 km through the study area
after sunset listening for Flammulated Owl vocalizations.
Routes were 0.3-0.5 km apart and followed roads when
available; the entire study area was covered in 2 months.
We stopped every 0.3 km for 5 min. We first listened for
vocalizations; if none were heard, we imitated the owl’s
vocalization. If an owl was heard, we recorded date, time,
location, and forest type.

In June and July we searched for nests during the day
in areas within 0.5 km of where individual owls were
heard at night. We scratched the bark of all trees with a
cavity large enough to accommodate a Flammulated Owl
in order to get the owl to reveal itself. A Flammulated
Owl in a cavity in June or July during the day was
classified as a nest. We believe this was a valid assumption
because radio-tagged male Flammulated Owls roosted on
branches of live‘trees during nesting, not in cavities (Gog-
gans 1986, Reynolds and Linkhart 1987b). Reynolds (pers.
comm.) nobm:snm ‘that cavities SBﬁﬂﬁm an owl during
the day were always nests.

At each nest we recorded: tree species, condition (live
or dead), dbh, height, cavity type (Pileated Woodpecker
Dryocopus .n&w&ﬁ.r Northern Flicker Colaptes auratus, or
natural), and cavity height from the ground. Pileated
Woodpecker cavities were dome-shaped and approxi-
mately 12 cm high and 9 cm wide; Northern Flicker cav-
ities were round and approximately 6~8 cm in diameter.
Habitat characteristics were measured in a 0.1-ha circular
plot centered on the nest tree: location (ridge, slope, draw),
slope aspect (measured with compass) and gradient (mea-
sured with clinometer), forest type and successional stage,
tree mmumzw (number stems/0.1 ha), distance to opening
>1 ha in size, canopy closure (measured with spherical
densiometer), and number of canopy layers.

To obtain a sample of available dead trees, we searched

1534 ha of the study area and measured dead trees >50
cm dbh with potential nest cavities for Flammulated Owls.
We located 3706 dead trees, 342 of which contained ¢av-
ities that had been excavated by Pileated Woodpeckers or
Northern Flickers, as determined by size and shape of the
cavity entrance. Cavities in live trees weré not recorded
due to the difficulty in finding them. We did not' climb
trees with potential cavities to verify that they were cav-
ities, because the majority of the trees were unsafe to climb.
Only dead trees >50 cm dbh were characterized because
88% of the Flammulated Ow1 nests occurred in dead trees
this size. These data were considered representative of the
entire study area because of the homogeneity in habitat
type, successional stage, and snag density throughout the
study area. Cost and time constraints prohibited a complete
survey of all snags on the study area.

At each dead tree with a potential cavity we recorded
tree species, dbh, height, size of cavity, forest type, succes-
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sional stage class, logging activity, slope aspect, and slope
position. Chi-square analyses were used to compare the
number of nests observed with the number expected based
on data from available dead trees with cavities: 1) by foresz
type, 2) by tree species, 3) by type of cavity (Pileated
Woodpecker versus Northern Flicker cavities), 4) by
successional stages, 5) by logging activity, 6) by slope po-
sition, and 7) by slope aspect. An unpaired ¢-test was
used to compare dbh and height of nest trees with those
of available dead trees. Significance was established when
P = 0.05.

RESULTS

In 1987 the first Flammulated Owl was heard on
3 May, and 24 calling sites were located in May
during 19.5 hours of walking routes. In 1988 the
first Flammulated Owl was heard on 10 May, and
62 calling sites were located in May during 108.5
hours of walking routes. No Flammulated Owls were
heard in April either year.

Calling activity was greatest within 2 hr after
sunset when 77% of the owls were first heard. Only
26% of the time spent listening was within this 2-hr
period. The remainder of the time was spent listen-
ing 2-7 hr after sunset. The location of singing owls
detected was independent of forest type (x2 = o.mkf
2 df, P=0.73).

We located 13 nests in 1987 and NH nests in 1988.
All nests were located in June and July, and only
1 tree was used both years by nesting Flammulated
Owls. Of these 33 different nest cavities, 67% had
been excavated by Pileated Woodpeckers, 27% had
been excavated by Northern Flickers, and 6% had
been created by decay. By comparison, the available
cavities large enough to accommodate these owls in-
cluded 45% Pileated Woodpecker and 55% Northern
Flicker cavities. Relative to availability, Flammu-
lated Owls used a higher percentage of Pileated
S\oomvnowna cavities than expected (x2 = 8.15, P <
0.01).

Ninety-one percent of nests were in dead trees
and 9% in live trees. Seventy percent of the nests
were in ponderosa pine, 27% in western larch and
3% in grand fir trees. There was no difference be-
tween species (x? = 1.47, 2 df, P = 0.49) or dbh (¢

= 0.37, 368 df, P = 0.71) of dead trees used as nests
and those available with cavities large enough to
accommodate the owls (Table 1). Height of nest trees
was significantly greater than of available trees (¢ =
3.49, 368 df, P < 0.01).

Fifty-eight percent of the nests occurred in pon-
derosa pine/Douglas-fir forest types, while the re-
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mainder occurred in grand fir forest. Ponderosa pine
was an overstory species at 73% of the nest sites.
Although there was no difference between used and
available dead trees by forest type (32 = 3.20, 2 df,
P = 0.13) or logging activity (x> = 1.6, 1 df, P =
0.22), there was a difference among successional
stage (x2 = 6.35,1 df, P = 0.04), slope aspect (x* =
8.87, 3 df, P <.0.05), and slope position (x* = 9.86,
3 df, P < 0.05). Ridges and the upper third of slopes
were-used more and. lower slopes and draws were
used less often than expected if selection was random.
East and south slopes were used in greater propor-
tion and north and west slopes used in lesser pro-
portion than if used at random based on available
dead trees with cavities large enough to accommodate

. the owls. Stands with trees >50 cm dbh were used
as nest sites in greater proportion than if selected at
random; 42% of the nests occurred here, yet only
24% of available cavities were in these stands.

DiISCUSSION

The detection of 62 singing caim during 1 nesting
season suggests that Starkey had a high density of
Flammulated Owls. Only a portion of the owls were
detected because the entire study area could not be
covered in the 2-3 week period that the birds vo-
calized intensively. Densities of singing owls have
been reported as 0.72/40 ha in Oregon (Goggans
1986), and 2.1/40 ha (Winter 1974) and 0.03-1.09/
40 ha (Marcot and Hill 1980) in California. Density
.of pairs has been reported as 0.47/40 ha in Oregon
(Goggans 1986) and 0.03-0.5/40 ha in Colorado
(Reynolds and Linkhart 1987b).

Apparent preference for Pileated Woodpecker
cavities as nest sites was perhaps due to the larger
cavities Pileated Woodpeckers excavate or the higher
placement above the ground of these nests compared
to those of flickers (X = 15 m, SD = 5.6; X = 8 m,
SD = 6.2, respectively; Bull et al. 1986). Nests in
live trees may have been underrepresented as such
cavities are more difficult to detect. Nonetheless, large
snags with Pileated Woodpecker cavities are clearly
an important part of Flammulated Owl nesting hab-
itat.

Ridges and upper slopes were perhaps preferred
because they provided the genmtlest slopes, which
io&m minimize the energy expenditure of birds car-

rying prey to nests or because of prey availability.
Qo%wum (1986) suggested such preference may be
related to the diversity and density of prey. Prey may
also be more abundant or at least more active on
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Table 1. Measurements taken at 33 Flammulated Owl
nest trees in Oregon, 1987-1988.
VARIABLE MEAN SD
Nest tree .

DBH (cm) 72 14.4
Height (m) - 24 9.1
Cavity height (m) 12 4.7

Nest habitat

Trees >10 cm/0.1 ha 14.6
Trees 2-10.cm/0.1 ha 29.6
Canopy closure (%) 20.1
Number of canopy layers 0.5
Slope gradient (%) 11.8
Distance to opening (m) 51.3

higher slopes because these siopes are warmer than
lower ones (Reynolds, pers. comm.). The preference
for east and south aspects may also be related to
temperature and availability or abundance of prey.

Reynolds and Linkhart (1987b) suggested that
stands with trees >50 cm dbh were preferred be-
cause they provided better habitat for foraging due
to the open nature of the stands, allowing the birds
access to the ground and tree crowns; stands of dense,
young trees were avoided. Some stands of larger trees
also allow more light to the ground which produces
ground vegetation, serving as food for some insects
preyed upon by owls. .

Our findings suggest that the best way to manage
habitat for the Flammulated Owl is to leave dead
trees (>50 cm dbh and >6 m tall) with cavities at
Teast as large as a Northern Flicker cavity. These
trees are best left on ridges or upper slopes with east
or south aspects in stands of large-diameter (>50
cm dbh) ponderosa pine/Douglas-fir or grand fir
forest types, with ponderosa pine in the overstory.
Retaining large diameter live trees in addition to
snags, will provide for future snags. Another ap-
proach is to manage habitat for Pileated ‘Wood-
peckers and Northern Flickers in these same situ-
ations, as they will provide nest sites for these small
owls over time.
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Abstract: A survey of R.m forestry literature shows that as the
age and ﬁd& Q. ne:u\n..e:m forests &m&&ﬁ decreased _conifer

‘Wmhmb% This g&ﬁ in turn, cause declines in cross-
bills Q\oﬁw& which nbongxu« on the seeds beld in conifer
cones. In western North America, at least five different spe-
cies of Nﬁm Crossbills Q... curvirostra) bave recently been dis-
tinguished (Groth Gwe each specializes on a different spe-
cies or even a single variety of conifer (Benkman 1993).
Measures _s.Q. conserving this diversity of crossbills include
protecting mature and_old-growth stands, and increasing
rotation agés g.wgn the range of each of the required
conifers. These 3853&:&&303 are not unique to cross-
bills, but rather the No.wm of crossbill diversity is anotber rea-

son to employ such §§

I

-a_.ca ion

Speci mbnﬁnm E.n vﬁdn&mﬂ% vulnerable to extinc-
tion.

19884, wwwo Gwmav Crossbills also are a speciose lin- |
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seeds Swnon_mnn cones AZQSo: 1972; Benkman 19878, !
19884 wwmm@ 1993; Benkman & Lindhoim 1991) and
whose mE.S<»_ and reproduction depend on the avail-
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Explotacion forestal, coniferas y conservacion de
i piquituertos (“crossbills”)

. Resumen: Un estudio de la literatura forestal demostro que
| cuando la edad y el drea de los bosques de coniferas decli-
¢ nan, se puede esperar un decrecimiento en la produccion de
| semillas y un incremento en la frecuencia de fracasos de los
| comos (pinas). Esto, a su vez, puede Causar declinacion en
. piquituertos (Loxia), los cuales se especializan en las
| semillas que se encuentran en los conos de coniferas. En el
| oeste de Norte América, por los menos cinco especies dife-
| rentes de Piquituertos Rojos (L. cusvirostra) ban sido recién-
| temente identificadas (Groth 1990); cada una esta especia-
| lizada en una especie diferente o incluso en una variedad
! b&.&&&&x de coniferas (Benkman 1993). Medidas para con-
" servar esta diversidad en piquituertos incluyen protejer
| rodales maduros y de crecimiento antiguo e-incrementar la
" edad de rotacion a lo largo del rango de cada una de las
. coniferas requeridas. Estas recomendaciones no son tinicas
' para los piquituertos, pero la pérdida de la diversidad de los

Dpiquituertos es otra razén para emplear tales medidas.

eage. What had previously been recognized as a single
species, the Red Crossbill (L curvirostra) in North
America, consists of at least seven distinct species
moﬁo& 1990). Although the taxonomic basis for recog-
nizing these different crossbills at the species level is
still largely unpublished (but see Groth 1988), each spe-
cies differs in morphology, vocalizations, and ecology,
and several species commonly nest syntopically without
much interbreeding (Groth 1988, 1980; Benkman
1993). Moreover, most if not all of these species of

__crosshill are adapted specifically for foraging on single
‘species of conifers, and in some cases just one variety of
. conifer (Benkman 1989, 1993). For instance, in western
| North America different species of Red Crossbill are
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namv ed mvnn_mnncw for foraging on each of 288_.:
:Q:_mnw Qw:m&_ beterophylla), Douglas-fir (Pseudo-
Wﬁh& menziesii 5:. menziesit), _oumnm.o_n pine Quaﬁa

n@i@g«gs&.\ﬁﬁv, m.caannmmmNSnAmbo:&Sdm&
var. .M.n&vigsav and possibly Sitka spruce Qv:um&
sitchensis) (Benkman 1993).

Gnr_manvnn_ noEmQ. forests were recently S_anmvnnna
but pﬁﬁ are among the most intensively exploited bab-
itats AO»..&nE 1990; McLaren 1990; Norse 1990; Emo
see Rosencranz ﬁn Scott 1992). For_example, _oEw
E.e:ma 10% of the original old-growth forest in Wash-
ington and Oregon may remain (Norse 1990), and Eow
second-growth on federal lands typically has rotation
ages of about 80 years (Brown 1985). Many 5&55»_
forest lands are B»b»wna on a 40 to 60 year noScon
(J. F. Franklin, personal communication). Ooamnmznbnw.
species dependent on mature conifer forests, such mm
crossbills, will ine vitably decline, with local and ﬁcm...-

bly m_ﬁ_u& extinctions.

Dependency on a single resource ?.-P_nnn crossbills ex-
tremely S._nnn»_u_n to habitat loss and alteration. wn-
cause, the link Ungnn: crossbills and their food re-
sources, conifer mnn& is so strong and clear AZQSO:
G.\N Benkman Gwa& 1990, 1992a), the conservation
wn.wnn@ for crossbills is simplified (see Terborgh 1986).

Zon.nwﬁw. _umnucmn the basic mechanisms influencing
nno%mxr ecology are well understood (Newton 1972;
Benkman 19874, 19875, 19884 1989, 1990, 1992a),
the mwnann: 55»9 on crossbills of habitat alteration,

Benkman
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Figure 1. The fraction of years a forest might pro-
@uce cones in relation to rotation age. The different
curves represent different ages (30, 60, and 90 years)
after which cones are produced. Although many co-
nifers begin producing cones after 30 years of age
(Fowells 1965), the smaller cone crop sizes and the
bigber frequency of cone failures for younger trees
effectively shift the curve down and to the right (to-
ward or below the 90 year curve).

are about 20 to 30 years old (Fowells 1965). Thus,
when rotation ages are 80 years and trees produce

such as that from ~omm5m. can be anticipated; this is the cones only after 30 years of age, the proportion of time -4

msc_nan of this paper. Such predictive analyses are im- that an area may produce any seed is about five (62% ) L e

voa%ﬂ in part, Unnw:mn the actual status of nomadic out of Qmw: years. The intervals between stand- \_m&\
crossbill ﬁoun_mce:m is difficult to assess and large de- replacing disturbances such as fire or wind S unman- \\v : A
clines| may go undetected. For example, during the n»n_% aged stands in western North America are v: ariable, al- ]

1970s in Newfoundland there appears to have been a though they usually are greater than 80 years (see gt

severe decline of the formerly abundant and Q.EQEn
Newfoundland Crossbill (Benkman 1989, 1992%; Pimm
1990). This decline was not noted until nearly twenty
years later, however, and only after I had predicted such
a result from the introduction (in 1963-1964) of fed
squirrels (Tamiasciurus budsonicus) onto Newfound-
land (Benkman H@ww 1992b). Although I concentrate
on crossbills, the _Evmnn may be applicable to vov:_».
tions of numerous other conifer seed- -eating animals
(see Smith & mmEm 1979).

Temporal 4»2&..5: in Habitat Quality

E

Logging at short Snmaos ages increases the aoBS»com
of fore gqo@ (Harris 1984), which, for mn

least three reasons, greatly reduces cone and seed vno

Habeck 1988; Peet 1988; Spies & Franklin 1988; Alaback
& Juday 1989). For example, west of the Cascade Range
many old-growth forests were older than 300 years
prior to logging, and many may have been older than

750 years (Spies & Franklin 1988). Assuming that stand-

replacing disturbances occur at intervals of 300 years,
and that 30 years is the minimum age for cone produc-
tion, unmanaged stands potentially produce seed at least
nine (90% ) out of every 10 years, Thus, short rotations
increase the proportion of the landscape that is of pre-
seed-production age.

‘Second. younger conifers produce smaller cone crops ..v\
than do older conifers. For_example, an old-growth
stand of Douglas fir produces 20 to 30 times more cones
than a 50- to 100-year-old second-growth stand (Burns
& Honkala 1990). Maximum cone production for some
conifers is not reached until trees are 200 years of age

duction relative to mature or old-growth forests. First,
shorter rotation ages reduce the proportion of time 2

given stand is nmvmc_n of producing seeds (Fig. 1). Zomﬂ
conifers begin Unoacﬁcm cones (seeds) only after EQ

Volume 7. No. 3, September 1993
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(such as the sugar pine [Pinus lambertiana; Fowells &

___Schubert 1956] and-Douglas fir- [Fowells-1965]): ~Incad-—

dition, smaller cone-producing trees in a stand fail to
produce cones more often than larger and presumably

I3 Voo
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older trees (such mm ponderosa pine and Douglas fir;

Fowells & Schubert 1956, Shearer 1986, Burns & Hon-
kala 1990). This reduces further the proportion of years

that i&ﬁm wonmms are productive for seed-eaters. In

the above example, 2 conifer that first _uommmwmaon_:ngm |
cones at 30
cones only after 90 or more years of age (see Fig. 1).

Third, seed production by late successional conifers

f age may regularly produce many |

will be lespecially reduced by shoit rotations. In the
Cascade| Range, western hemlock tends to be a major

component only late in succession (Franklin 1988) and™.

is, En_..wﬁ__...ﬂ often only a minor seed producer exceptin |
old-growth forests. For example, in the Douglas fir—
ﬂnmﬁnnw?nabonw forest type in the Cascade Range of |
aq»minmﬁo? western hemlock seed production in'a |
100-year-old stand (imostly Douglas fir) was less than | |
one twothundredth of that in a nearby old-growth stand |
(Isaac 1943). | ”
Crossbills are expected to benefit from mature and |

vth forests because they produce many more |

crops of younger mom_ngnm may act as cone failures for |

n_.ommvimm dn@:ﬁﬁn«nn@énmaggmnnnwcc?
dance n% survive, with small cone crops less likely to |
meet minimum energy requirements (Benkman 19874

{"1992a).Moreover, because the larger the cone crop the .m

|

more crossbills breed (Benkman 1990), the decline in |

} large cone crops should result in smaller rates of in-
| crease after cone failures, and hence slower recovery

ﬁ rates.

Spatial \Variation in Habitat Productivity
naem_dmrma Variation |
Because cone production can vary so much annually

within a given area (Fowells 1965), special consider- |
ations need to be made to ensure that areas of abundant

cones are available évery year. Years of good cone pro- |
duction are usually followed by one to several years of |
little of no cone production; even the most regular
noan-vnmoaaanm conifers have occasional cone failures
(Fowells 1965). Moreover, large, regions often fail to |
produce many—or jany—conifer seeds_during one to
several years in succession (see Harris 1962), so that |
crossbills move out of these areas and concentrate |
one crops are produced (see Benkman 1987a).

where ¢
During many years, only a fraction of the total potential M

‘fange can support crossbills. Thus, a reserve or system

of resetves encompassing only a restricted geographic

~ area would be inadequate to support nomadic popula- -
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givores) tend to be “extinction prone” (Terborgh &
Winter 1980; also see Janzen 1986).

Climate influences cone crop production and failures
(Roeser 1942; Lowry 1966; Lester 1967; Smith & Balda
1979), hence areas experiencing similar climate are
more likely to produce coiie crops or rail in synchrony
(see Kemp & Keith 1970). In western North America,
the mountainous terrain affects local climate so that
cone crop production is more likely to vary locally
(Bock & Lepthien 1976; Smith & Balda 1979). Never-
theless, cone crops can fail synchronously over large
mountainous regions (such as the Cascade Range of Or-
egon and Washington; Franklin et al. 1974).

Th istinct climatic regions
withid a forest reserve, the lower the probability of a
complete cone failure. For example, six distinct regions, ™~
each with an independent probability of cone failure of
one in three years (see, for example, Franklin et al
1974), have a 0.0014 probability of synchronous cone
failure (0.333°). However, if only three of the regions
have mature forest, then the probability of synchronous
cone failure increases over 26 times to 0.037 (0.333%).
Compounding this further is that the frequency of small
cone crops unable to' support crossbills through the
winter likely increases in younger stands. If as a result of
logging the frequency of failure and of small cone crops
doubles, the probability that six distinct regions are syn-
chronously unable to support crossbills increases by

over 62 times from 0.0014 to 0.088 (0.666%). The %.(N ;
A

crease in distinct regions with mature forest and the
decline in forest age from logging both compound the
probability of synchronous and widespread cone fail-
ures, which are pernicious to crossbills (see Newton
1972 and Benkman 19884 for the effect of cone failures
on crossbills).

Local Variation

Even within a given region, only certain areas may be
favorable enough to maintain crossbills over many years
(source habitat, for example, [Pulliam 1988]). Areas that
consistently produce large cone crops and hold seeds
for extended periods most likely represent source hab-
itat for crossbills. Large cone crops result in high intake
rates for crossbills (Benkman 1987 1987b), which im-
proves their reproductive rates (Benkman 1990) and
presumably their survival (Benkman 1987a). The value
of reserves in protecting crossbills, therefore, d ds
criticaliy on the amount of productive iand or source

" Unfortunately, for the same reasons habitats are most
productive for crossbills (edaphic characteristics and
climate favorable for cone production) they are likely to

tions of|crossbills Q,wng:o:m? and most crossbill pop- |

ulations are nomadic. Indeed, bird species whose foods
Wnnmﬁwf fail in a gi

I

4
N
)
g

as tropical fru-

be most productive for commercial interests and to be
intensively managed. In the Pacific Northwest, for ex-
ample, lowland forests are the most productive, and
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they rﬁo been E.mn@ logged (Norse 1990). Most of t En
remaining old mnodﬁu in the Pacific Northwest is at
higher clevations on steep slopes (Norse 1990). Here,
cone o—éa:nﬂon is less than at lower elevations because

it often declines with increases in elevation (as in Doug- |

las fir BQ ponderosa pine [Jacobsen 1986]). In_fact,
most vnennnnaa areas (such as wilderness areas) are con-

fined to higher elevations (Harris 1984), where conifers
likely b-.on:nn fewer seeds than at lower n_nﬁﬂonm

ﬁ:nnn _emwﬁw is vaﬂEnnn

_
|

E&aﬁ mBmBa:ﬁ_c:

As remmnant forest v»?.rnm become smaller and BonnJ

isolated| and n.wmaﬁ._ﬁa many forest species decline

Qm?.o%acon»ﬁn_w no_msn to forest loss (Wilcove et al.

)

1986). ﬁnommg:m have been found to decline as forests |

are m.wmsnana Amn__n 1985). However, their decline is |

1

more Eﬁ&% in nnmwonmn to the concurrent decline in |
forest wmn as a nnmEH of logging rather than to habitat
fragmentation per mn (Helle & Jirvinen 1986). Forest |
m..ntnLSeoa is Enn_w not as detrimental for crossbills,
which ri m:zﬁ% may fly distances for greater than 1 km

an

an, personal observation), as it is for other old- |

growth ispecies (Norse 1990). Thus, local management

polici

iﬁnﬁwnnbuﬁhhﬁ! more_area-sensitive species |

(such »m the Northern Spotted Owl Strix occidentalis '
n&:&h: and Northern Goshawk [Accipiter gentilis]) |

would _um adequate for crossbilis.

Habitat fragmentation, nevertheless, may make cross- |

1

bilis B&H < é—.«n@gnﬂ 10 extinction Ué by nﬁ.ﬁnsm the rate :

e et o s e e

at which suitable v»anwﬁm of habitat (those containing a

|

good cone n_,.omuv.l»mo colonized. Levins (1969, 1970) !

i e

has shown that when extinction rates of local individual
vovEn%onm nxnnnn colonization rates, the species or |

pulation B»w go extinct. Crossbills can be
thought of as UoSw_AnonOmma of many populations re- :

metapo

i

wgnn&% oo_oENBm patches of habitat containing good
cone crops, and Bnn going extinct locally when the

|

cone crop fails. As | wﬁnunm become smaller and more

_mo_»ﬁmn their rate of colonization by crossbills may de-

cline. mrnncmn a nomadic crossbill may need to colonize |

b ——

many patches aE.Em its lifetime, ‘even shight declines in

colonization rates nwn be important.

Evidence of >m<ammn Effects on Crossbills

As expected from much greater seed production in old |
than young forests, Red Crossbills were more abundant
in older than in vécsmnn forests in Finland (Helle & !
Jérvinen 1986) and in northern California (Raphael etal. |
In another mﬁz&u Red Crossbills were 30 times |

_________ more abundant in old-growth (325 to >500 years old) . western_hemlock is_the recent proposal to protect.an...

1988).

than injyounger Amm to 140 years old) forests during two |
years of poor seed crops in the Cascade Range of south-
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ern é.nm:_:mno: (Huff et al. 1991). Such a pronounced &\

difference occurred because_the only conifer to pro-
duce seeds was the late-seral (at least in this forest type)

western hemlock, and it was of cone-producing size and
age only in the old-growth forests (Manual & Huff 1987;
Huff et al. 1991, see previous discussion).

Although this system has not been modeled, dimin-
ished cone production and the increased isolation of
productive habitats as a result of logging will likely re-
sult in declines of crossbills even within mature forests
Amnn Fahrig 1992). Consequently, crossbill abundance
should decline disproportionately 8 mon.mmniuo% Evi-
dence of declines in crossbills that are disproportionate
to the loss of habitat has been found in northern Finland:
as the proportion of land containing older forests (>121
years old) diminished by 27% between the early 1950s
and 1970s because of clear-cutting, Red Crossbills de-
clined by 75% (Viisinen et al. 1986). Viisinen et al.
(1986) also present evidence that crossbills declined

even within an unaltered forest.

In sum, older forests tend to support more Qdmmg:m
than do younger forests, and as the proportion of the |
landscape containing older forests declines, nnowmcEm i
decrease disproportionately in abundance. This could | AP
have been anticipated from our knowledge of the natu- |
ral history of crossbills and of conifer seed production. «
We shouid anticipate that if the extent and frequency of __
logging increases, crossbills will continue to decline and
will become increasingly vulnerable to environmental “
and demographic stochasticity and to losses to wnanL

variability (see Lande 108R).

o S A C L

Conclusions and Recommendations

Protecting nomadic populations of crossbills presents
some of the same challenges confronted in the conser-
vation of migratory species (Myers et al. 1987), where
species often concentrate in small areas during their
annual cycle. However, protecting nomadic species
such as crossbills represents 2 more formidable chal-
lenge because critical habitats are more difficult to rec-
ognize since they may be used only once every several
years, with different areas crucial during different years.
Nonetheless, several practices would aid crossbills and
other conifer seed—eating animals.

First, as a general rule, thg amount of old-growth for-
est :should be maximized simply because it is consis-
tently the most productive for crossbills. In areas where
little old growth remains (such as Siuslaw National For-
est'in coastal Oregon [Harris 1984]), second-growth
should be protected and allowed to mature. Especially
beneficial to the crossbills specialized on Douglas fir and

additional 2.4 million ha of U.S. Forest Service and Bu-
reau of Land Management lands in northern California,

-

.
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- silviculturalists,-who-have -invested-a-considerable
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western Oregon, and ‘western Washington to protect:
the Northern Spotted Owl (Thomas et al. 1990).

mnno_a.m rotation »mmm of managed forests need to be:
lengthened. In western North America, the proportion:
of Tands Jﬁmmna and the rotation ages set by the US.
Forest Service and Bureau of Land Management will
have a _L_Omo:sn impact on crossbill populations, be-
cause these two agencies control most of the federal
forests norﬁnnn by crossbills (see Crumpacker et al.
1988). A Similar arrangement exists in Canada, where
even mgm“oa-mnodﬁu WOR% is protected from logging
than in the United States (for example, only about
17,600 ha of old-growth Sitka spruce-western hemlock
forest _ﬂﬁT protected in British Columbia as of 1987
[Roemer MQ al. 1988; see also Beebe 1991]).

Third, mature trees should be left in cutover areas (as
in parctial cuts; Se€ Frankun & Spies 1991 ). This will act
to increase the proportion of the landscape containing
trees of Jcmm..og..:m jage. Furthermore, the remaining
trees, _.ofo»mnn from competition, may then produce
larger cone crops (sece Fowells 1965). However, be-

cause QOW?%EE&O& and the number of fuil seeds per
cone declines as mature tree density decreases (Smith
et al. 1988), there will be a lower limit to tree density
below i@b@@@ cannot be supported in the long
term. i

moE.E,u because .Wn@mnmﬁanu_@ separated areas often

vnca:nn _nosa nnowm.wm%nnsnoaocm_w.»Mnowﬁvanﬁq
limited reserve of each forest type, (such as spruce-

homilanl: fAaroct) wrill ho inadamaate far aentocting o
KA EIRNS K .FC'.’\“-.\ VY AR RUN- :;C(“"r AUR w"c.‘f\(EFm AT

madic populations of crossbills. Forest reserves should

be located among as many distinct climatological re-
gions as possible to ww<oma synchronous cone failures
among all areas, and to minimize the risk from catastro-
phes Amnmﬂ for example, Walters 1991). Tree seed zones,
each of Jﬁ:nr represent different climates and eleva-
tions, represent such distinct regions (Schopmeyer
1974). imogmoa on geographic variation (morpho-
logical ot phenological) in conifers can also be used in
determining favorable distributions of forests, because
Boeuo_mmmn& <E.mmmmo= is correlated with climate
(such as mvoaaandmm pine [Fowells 1965] and Douglas fir
mmo_.nnmﬁm. & Miles 1978]). The policy to protect forest
tracts Quczwrocn the Northern Spotted Owl’s range

PRI

1

(Thomas| et al. 1990) will reduce the likelihood of a
complete cone failure in the Pacific Northwest.

reserves shou roductive forests.
illl be difficult where commercial interests are
powerful| For example, in the Cascade Range the most
vnon:nm«n areas are low-lying valleys, of which few are
protected (Norse 1990).

Last, ﬁ.?nm seed-eating animals will seem heretical to

amount of energy eradicating these animals (see Fowells
1965). However, by increasing rotation interv.

enhance seed production and especially the occurrence |

i
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! of large cone crops. Because the greatest fraction and by
| far the greatest number of seeds remain uneaten during
| large cone crops (see Fowells & Schubert 1956), they
| are 5@ most critical for natural regeneration. By increas-

L—

| ing rotation ages (and the amount of old growth) we
| can increase the occurrence and extent of large cone
crops/and thereby protect the great diversity of conifer
| seed—eating animals (see Smith & Balda 1979).
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9/16/2020 Birds are mysteriously dying in New Mexico in 'frightening’ numbers

Farmington Daily T

NEWS

'Hundreds of thousands, if not millions":
New Mexico sees massive migratory bird
deaths

Algernon D'Ammassa Las Cruces Sun-News

Published 2:41 p.m. MT Sep. 12, 2020 “ Updated 2:56 p.mi. MT Sep. 12, 2020

LAS CRUCES - Biologists from New Mexico State University and White Sands Missile Range
examined nearly 300 dead migratory birds Saturday at Knox Hall on the university's main

campus.

Over the past few weeks, various species of migratory birds are dying in "unprecedented”
numbers of unknown causes, reported Martha Desmond, a professor at NMSU's Department

of Fish, Wildlife and Conservation Ecology.

"It is terribly frightening," Desmond said. "We've never seen anything like this. ... We're
losing probably hundreds of thousands, if not millions, of migratory birds."

In August, large numbers of birds were found dead at White Sands Missile Range and at the
White Sands National Monument in what was thought to be an isolated incident, Desmond

said.

For statewide and local reporting, subscribe to the Las Cruces Sun-News today.

After that, however, came reports of birds behaving strangely and dying in numerous
locations in Dofia Ana County, Jemez Pueblo, Roswell, Socorro and other locations

statewide.

The affected birds have included warblers, sparrows, swallows, blackbirds, flycatchers, and
the western wood pewee.

"A number of these species are already in trouble,” Desmond said. "They are already
experiencing huge population declines and then to have a traumatic event like this is — it's

devastating.”

Eﬁm“\\<<<<<<.amm_<.¢Bmm.ooB\wﬁoQ\:msm\momo\om:M\Bmmm-ammﬁrm.a6_.mﬁoa\.z.dm.:ms._:mx,oo-m:s6:szamﬂmommmoomhoauqmomcoo_al._.:mlom=<l.:... 173
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On Saturday, Desmond was joined by Trish Cutler, a wildlife biologist at WSMR, and two
NMSU students for an initial evaluation of the carcasses.

Desmond said her team also began catching and evaluating living specimens on Friday as
residents find birds behaving strangely and gathering in large groups before dying.

"People have been reporting that the birds look sleepy ... they're just really lethargic,” Cutler
said. "One thing we're not seeing is our resident birds mixed in with these dead birds. We
have resident birds that live here, some of them migrate and some of them don't, but we're
not getting birds like roadrunners or quail or doves."

On the other hand, numerous migratory species are dying rapidly and it is not immediately

-

clear why, although the cause appears to be recent. Desmond said the birds had moulted,
their feathers in preparation for their flight south, "and you have to be healthy to

iy
1
they initiated their migratory route, they got in

replacing 0
do that; but somewhere after that, as
trouble."”

Others are reading: Man crossing Picacho hit by two vehicles; charges pending against
one of the drivers

The biologists guessed the cause might involve the wildfires ravaging the western U.S. and
dry conditions in New Mexico.

-"They may have been pushed out before they were ready to migrate," Desmond said. "They
have to put on a certain amount of fat for them to be able to survive the migration. These
birds migrate at night and they get up in the jet stream, and they might migrate for three
nights in succession, they'll come down and they'll feed like crazy, put on more fat and go
again.”

The biologists noted that the majority of the dying birds are insectivores, but that seed eaters
were sickening and dying as well.

The birds will be sent to the U.S. Fish and Wildlife Service Forensics Laboratory in Ashland,
Ore. for further analysis. Desmond it could be weeks before results come back, and the
findings could bear serious ecological implications.

~—"Over-3-billion birds-have died since 1970: Insect populations-are crashing; and thisisjustan

unprecedented mortality," she said. "Climate change is affecting the abundance of insects, it's
affecting the volatility of the fires, and the scary thing is this may be an indication of the

future."
r ]
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Algernon D'’Ammassa can be reached at 575-541-5451, adammassa@lcsun-news.com or
@AlgernonWrites on Twitter.

Keep reading:

Mayfield High School reports first positive case of COVID-19
Here are the Dofia Ana County businesses investigated for coronavirus
City of Lordsburg firefighters resign en masse after pay delayed

https://www.daily-times.com/story/news/2020/09/1 2/mass-deaths-migratory-birds-new-mexico-environment/5780282002/?cid=facebook_The_Daily_Ti... 3/3
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Cal Fire burns next to Bald Eagle nest, eaglets die

Bald eagle chick, dead in

& : SA AN e =

nest tree after Cal Fire control hurn next to the nest in 2621, Emarmwnanoasgsmﬁvﬁaamwwﬁn nest
this year. Who would think it would be a problem for public agendes to adhere to laws that protect wildiife?
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Climate change impacts have been worsening for years, raising
temperatures and exacerbating fire danger in California and the world. In
many cases though, trees and-other plants are being treated as:enemies
to be annihilated, rather than as the mnomzwﬂm,am that enable life on earth
to exist.

In California, both Cal Fire and PG&E are being given exempti
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any environmental review for their “fuel reduction” or “vegetation
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worldwide are screaming and waving red flags about biodiversity and
climate catastrophe, the impacts of these projects are being ignored,
particularly to wildlife and habitat.
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Cal Fire burns next to Bald Eagle nest, eaglets die

. What has happened over the past several Wmmwm to a bald eagle nest east
%MMQM._W of Red Bluff, California illustrates what is occurring because of these
exemptions from any oversight. The fear ¢ re-isibeing exploited to the
detriment of the natural world; rafher than substantive actions beirig
§ implemented to reduce the mawmm‘mo:m. s}_m -are causing climate disaster.

*

k-4

! xOmhoB*mmmnoQ*Nmmo
Cal-Fire-burns-n
*Fire+burns+next+ta+Bal

Hwy 36, east of Red Bluff. The eagle nest is to the right (south
side). This is the roadside Cal Fire has burned in 2020 and
2021 when the eagle nest was occupied. There is little reason
to burn here, and many reasons not to.

.

Parent eagle with young eaglet in front (iittle grey head) in nest tree, April 2022,

.+ . lLocal residents have been watching this nest since 2020. A photographer _
from Red Bluff was going out to the nest every day in 2021. At the end of
May, the photographer saw a notice that there was going to be a control
burn by the nest in a few days. She contacted a local eagle group, who

J.nﬁvm“:ésshmm:\xom.noa\mﬁozmm\momm\b\\_ §/2092201/-Cal-Fire-burns-next-to-Bald-Eagle~nest-eaglets-die

6/5/22, 6:58 PM
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Cal Fire burns next to Bald Eagle nest, eaglets die

called Cal Fire to tell them about the nest E:_n: was occupied by two
young eaglets. The eagle group left a Emmmmmm and received a message
back from Cal Fire saying their biologist mma it was fine to be burning
near the nest. The eagle group called back to get the biologist's name,
but received no answer then or later. It wasn't “fine”.

The burn was done on June 1st. This nest *w approximately 100 feet down
a ravine from the highway. The eaglets were probably only 6-7 weeks old,
4 or 5 weeks from being able to fly.

The photographer was standing next to the nest during the burn and
taking photographs. The Cal Fire people were slightly to the east of the
nest. The smoke and flames can be seen on the south side of the
highway, on the same side as the nest.

Cat Fire burning next to eagle nest, 2021. How much extra nnmww being emitted by extra equipment use
and buming unnecessarily?

The photographer went to check the nest a few days later and saw one
adult perched above the nest, but could see no eaglets.

The next morning, the photographer took a photo which shows a dead
eaglet hanging from the nest. The photographer contacted me (Marily

Woodhouse from Defiance Canyon Raptor Rescue). We went to search

for the other eaglet, in the hope it was still alive.

hitps://www.dailykos.com/stories/2022/4/15/2092201/-Cal-Fire~burns- :mx?ﬁ.vawma-mmﬁmxammﬁ.wmu_mﬂw-&m
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Cal Fire burns next to Bald Eagle nest, eaglets die

v&umnzgw?smog

Both the adults were at the top of the tree; above the nest. | went down
the ravine to the nest tree to walk around beneath it to search for the
second eaglet and the adults stayed in the tree top. | walked to the
southeast side of the tree and looked up and saw the other eaglet
hanging dead in the tree, below the nest mvoﬁ 10

ey

LR

We reported the deaths to US Fish and Wildlife and CA Department of
Fish and Wiidlife, but never received any notification of any action taken.

A State Wildlife Health Lab biologist wrote to us later that:

"A bird’s respiratory system is more mmmwmﬂ?m to toxins, including
smoke, than a mammal's respiratory m«w»ma. This is because birds
have a higher oxygen demand than mammals and a bird's lungs are
10 times more efficient at capturing oxygen. The rapid efficiency of

I é.z,._zmmm\,mxnnm:mm,.m:&mqa,,_:zmu,Smxmm;n_..mSx,Eo..m)mcmnmvﬁ_&m‘.a.w_:sm_mm.«

toxic agents, including smoke. Inhaled toxins, such as smoke, can
cause irritation and damage the respiratory system. it also can

3zvm$i<<é.am=<xom.noB\ﬁozmm\monw\a\\_ m\NomeSTOm_:T.:.m-a:Qw;:mxTnonmmE..mmm_wp:mw?mmm_mﬁmuamm

6/5/22, 6:58 PM
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.Om_ Fire burns next to Bald Eagle nest, eaglets die

compromise the immune system, gmxm__”..wwn:m bird more susceptible
to infections. This is especially true in young birds in the nest that
are unable to escape the smoke. maowm.mzsmmmao_.. toxicity in birds
is caused by irritant gases {(aldehydes, 3&3%3 chloride, and sulfur
dioxide), particulate matter, and nonirritant gases {carbon
monoxide, carbon dioxide, and hydrogen cyanide) released by
combustion.” :

There was a burn done next to the Dales Station nest in 2020 also. | was
called upon to rescue an eaglet who got out of the nest before he could
fly that year. It was several days before n:.“u_ burn was done that year, so
he was away from the nest when the burn|occurred. His sister was still in
the nest during the burn. | received a call @03 Dales Station, less than a
mile from the nest, in August, 2020 about w: eagiet who had been on the
ground for 3 days, standing next to a m:m__wos\,voo_ of Paynes Creek. My
determination was that it was the female mno:_ the nest. She was open-
mouthed breathing with a raspy noise. msww died a few hours after she
was caught and transported. The Wildlife rm_u report said: "This was a
juvenile female in poor nutritional ,.no:anw: with no fat reserves and
minimal pectoral muscle development. internally, there was evidence of
an extensive infection. The visible Swm&om#mmmagma avian tuberculosis
which is caused by the bacterium §<noum#m1c3 avium. It's widespread
in the environment in soil and dust and is umcm__v\ an opportunistic
infection. Depending on where the _mm,mo:mwmﬂm in the bird, gives an idea
of how it entered the body. The lesions in this bird were primarily in the
air sacs suggesting it was inhaled.”

The male who had been in care was refeased in 2020. A first year eagle
was seen back at the nest in 2021. judging by his and the adults'
behavior, it was the male who was-in care mim% from the nest during the
burn in 2020.

1 had occasion to contact Cal Fire
in February 2022 about another
issue. | had just been informed
that the Dales Station bald eagle
nest was occupied, so mentioned
it in the hope of preventing
another burn next to the nest. Cal
Fire and its employees are public
servants. It is their job to uphold
state and federal laws, which
include protection of wildlife, but

the answer from a Cal Fire INEOREb e ko Cal e conird e o 20 B

probably saved his fife.

2020 baldjéaglet being released. He was away from the nest

employee
contained only &ma_mmZ@

protections were implemented.
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How To: Boost Prostate
Health (Do This Daily)

ProstaGenix
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Cal Fire burns next to Bald Eagle nest, eaglets die

Many letters, calls, and emails have ensued since February (most
unanswered). | made maps from Cal Fire’s/own fire database showing
how rarely the area around the nest has burned. The ravine area there is
extremely rocky and is grazed by cattle. And then there are the State and
Federal laws that protect nesting birds. Stifl, Cal Fire will not commit to
refrain from burning by the nest again this year.

Last week a biologist from a PG&E contractor company working in
Greenville (a town that burned in the Dixie fire last year) called Raptor
Rescue because they wanted us to take eggs from a nest in a tree they
wanted to cut down. | explained the multitude of reasons that was a bad
idea, along with it being illegal for them ﬂomno. The man said “We have an
exemption”. How many nesting birds are being destroyed in California
due to these stupid, thoughtless exemptions and the complete lack of
oversight which is occurring?

There have got to be protections enforced: Apparently that won't happen

without widespread public outrage.

Here are some state employees to contact if you will help tell them there
is a problem with their practices:

George Morris, Cal Fire Northern Region Unit Chief (530) 224-2445 (They
would not give out his email address)

Dave Russell, Cal Fire Tehama/Glenn Unit Chief (530) 528-
5199 am<m.Emmm=@3.m.nm.mo<

Tina Rartiett Ragin

PR IS L R ...{.0.(. a1V

2300 tina.bartlett@wildlife

People often focus on individual species, but we believe every species is
important, whether it is on a man-made list or not. Habitat
fragmentation and loss have significant impacts on wildlife. Defiance
Canyon Raptor Rescue works to rescue, rehabilitate, and return raptors
to their wild lives, along with our work to protect watersheds and forests
of California. -

www.thebattlecreekalliance.org Eﬂvn\\gasmum&mnﬂmmxm._mm:nm.o_,mb
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{ASSIN'S FINCH

\ Carpodacus cassinii

Fringillidae

Summer, Permanent, or Winter Resident

WINTERING AREA: 5

HABITAT REQUIREMENTS: Drier montane
coniferous forests and woodlands, especially of
ponderosa pine. Nests in coniferous trees.

FEEDING: Dines primarily on seeds of conifer trees,
also takes insects, buds and berries. Forages on the
ground and by gleaning from foliage in trees and
shrubs. .

STATUS AND MANAGEMENT: Numbers have been
highly erratic in Idaho but appear to be increasing

there; numbers have been more stable in Montana
but appear to be declining slightly. Inthe Westasa
whole, numbers show a small but significant
increasing trend. Prefers older rotation-age stands
(Mannan and Maslow, 1984) and harvest units
(Moore, 1992) over old growth. Cassin’s Finchis a
nomadic, semi-colonial breeder with resultant
fluctuations in local population numbers.

FURTHER READING: Hegjl et al.,, 1988; Mewaldt
and King, 1985; Samson, 1976.

&
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Wildfire Mitigation

The 2020 Almeda fire in southern Oregon
decimated residential neighborhoods.

7

he 2020 wildfire season
set a record for acres
burned in the U.S. since
1983, and fire season started early
for 2021 with drought conditions
continuing across most of the
country. At this writing, the U.S.
Drought Monitor shows much of
the West experiencing extreme
and exceptional drought along
with temperatures of 4-15 degrees,
above normal. In addition to
ramping up firefighting resources,
the Forest Service, other federal
agencies, state agencies, and local
governments are responding to
the wildfire threat with increased
spending for mitigation projects.
California allocated more
than $500 million on wildfire
prevention efforts just for
SPEMEIITS Projecis, CONgress
Hmmmﬁnm involved with various
pieces of legislation, and President

4 | Forest News - Summer 2021

Biden’s budget request calls for
spending $1.7 billion “for high-
priority hazardous fuels and forest
resilience projects,” an increase

of $476 million. If we learned
nothing else from last year’s

fires, it’s that weather-driven fires
are unstoppable, which raises
questions. Will this increased

spending on fire mitigation benefit

our forests? Will it benefit at-risk
communities?

Most of our readers are likely
familiar with the root problem.
A century of fire suppression
produced dense, overgrown
forests that have proven more
susceptible to pests, disegse,
drought, and catastrophic wildfire.
The commonsense solution would
seem to be simply thinning the

forests to reduce wildfire risks,

v
but fire ecologists say the issue is

‘more complicated than that. A

2008 report by Reinhardt, Keane,
Calkin, and Cohen cautions against
acting on misconceptions about
fuel treatments and their use as “a
panacea for fire hazard reduction.
... Given the right conditions,
wildlands will inevitably burn.”

As the 2020 fires demonstrated,
those conditions — high temps,
low humidity, high wind — have
become more common across the
West, producing ever larger fires
that account for the vast majority
of acres burned each year. When
fire conditions prevail, high winds
carry embers for miles, jumping
rivers, lakes, and fire lines.

Reinhardt et al. also note that
these fires burn through areas that
have been thinned. In fact, without
follow-up treatments, thinning

~ can increase the intensity of large

fires. The lower density of trees

allows winds to blow with less
}/\




__ wildfire extent or make it easier to

obstruction, and more sunlight on
the forest floor dries the ground
and encourages flammable

shrubs and invasive plants to
grow and spread more rapidly.
Maintaining the desired conditions
requires ongoing, labor-intensive
management and, according toa
1994 report by W.L. Baker, may
take up to seven treatments before
conditions resemble pre-fire-
suppression forests.

John Muir Project Director
Chad Hanson, a forest ecologist,
said a growing body of research
suggests that removing trees
doesn’t protect forests from
wildfire but may contribute to
more intense wildfires. He and his
fellow researchers have conducted
multiple studies that support
his opposition to logging and
mechanical thinning of forests. A
2016 report that he co-authored
concludes, “Forests with the highest

levels of protection from logging

tend to burn least severely.”

Mark Finney, a Forest Service

research forester, studies the
physical processes of fire spread.
He led a team that studied the
Hayman fire, which was then
the largest Colorado wildfire on
record. Finney’s team determined,
“Fuel breaks and treatments were
breached by massive spotting and
intense surface fires. ... Extreme
environmental conditions
... overwhelmed most fuel
treatment effects. ... Suppression
efforts had little benefit from
fuel modifications.” The team
concluded that the primary
objective of fuel treatments
should be to make wildfire “less
severe, rather than to reduce
suppress.”

Finney promotes restoring

The Camp Fire
intensely in a previously

fire-prone forests to conditions that
mimic the forest structure prior

to fire suppression policies. For L
millennia, he points out, Nativ
American communities in fire-
prone regions used fires to manage
the landscape, shaping forests and
grasslands in ways that minimized
the community risk from fires

as well as the likelihood of high-
severity fires. Because our frequent-
fire forests have changed so much
since fire was removed from the
landscape, Finney advocates for
structural restoration” as a way of
returning western U.S. forests to
“something that is sustainable.” The
key, he asserts, is wammni_umm fire.
“Drier forest types were sustained |
by periodic burning.”

3

~ Asthelocal tribes recognized,

the forest needs repeated
management, “not one and

in California, which destroyec the town of Paradise, burned more
y logged area (foreground) than in an adjacent section of
unlogged forest where mature trees survived the blaze (photo by Chad Hangon),

done,” Finney remarked. “We

get all wrapped around the axle
because were not considering the
maintenance. The only way to
maintain a forest in a low-hazard
condition is through repeated
burning ... but you can’t introduce
fire without some mechanical
treatment first. ... You can’t restore
structure without mechanical
means.”

As Finney elaborates in a recent
paper, “We believe that the primary
goal of fuel treatment should be
to create landscapes in which fire
can occur without devastating
consequences. Once these
conditions have been achieved,
wildfire need not be as vigorously
suppressed and can itself play a role .

 in maintaining these landscapes.

Fuel treatments mwoﬁa not be
used to reduce or eliminate fire

Foraest Service Employees for Environmental Ethics | 5




their part,” which finally gets us to the second question:
How much will fire mitigation efforts benefit our
communities? .

In his most recent paper, Finney observes, .
“Engineering solutions to reduce vulnerability of
buildings and other infrastructure to wildfires face
few technical obstacles,” yet issues like cost and
enforcement challenges “impede widespread adoption
of changes in building design and materials.”

In this regard, Finney and Hanson agree. In fact,
Hanson said fire mitigation efforts should start with
homes and be limited to a 100-foot radius around each
home. “We need to work from the home out to the
forest.” After fireproofing homes and other buildings
by cleaning gutters, installing metal roofs, and so forth,
Hanscon emphasizes defensible space, especially the 30-
foot radius.closest to the building, where dry grasses
and small trees should be removed. He questions the

The 2020 CZU Lightning Complex fire burns in California’s Santa
Cruz Mountains. The fire grew to more than 85,000 acres and
destroyed over 900 structures (photo by Inklein, Wikipedia). value of "vegetation management” beyond 100 feet

from the house but believes that, with a relatively small

from landscapes. Fuel treatment programs should ...
encourage a return of fire to the landscape and improve
e resilience and sustainability of U.S. mnow@.,,

or Finney, the bottom line is that we’re playing
catch-up, and we've got a lot of catching up to do.
“We've been ignoring this for a long time. We need

to get Bmzosm of acres under a treatment N,o..n:ﬂ@ o

investment, most homeowners could be 95 percent

effective at saving their homes from wildfire.
:
Without doubt, the wildfire situation is
complicated, largely because more than a century of

fire suppression has taken our forests into uncharted
territory, but it has become clear to ecologisis that fire

and we need to think at landscape scales. We need to is an integral part of our forests. As Finney said, “Fire
strategically begin to introduce treatments onto the is an excellent ally, and we’ve not taken advantage of
“landscape to obstruct fires from traveling so far.” that, partially through fear. ... We're more vulnerable

. Finney contributed to a 2018 study addressing fuel to fire than the native peoples who had none of our
loads in Sierra Nevada forests where severe drought technology. They used it routinely, and Em% persisted
“compounded by forest densification from decades here for upwards of 10,000 years.”

of fire syppression” produced “unprecedented” tree

mortality. The study concludes that wildfire severity A prescribed fire in Yosemite National Park removes flammable

undergrowth to mitigate the risk of catastrophic wildfire.

“may be little affected” in the first decade following
widespread tree mortality from bark beetles or
drought. However, “extensive loading of large-sized
woody fuels in future decades may contribute to
dangerous mass fires. ... Such intense fires could
prevent forests from becoming re-established.”
Finney emphasizes that the combination of
historical fire suppression combined with climate
change create a lot of unknowns. “Our forests
currently have high densities of susceptible trees. It’s
1 mprecedented—To T ST womE BSvery matve.

Em\u:ﬂo o nothi

"... It’s also important to have private landowners doing
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Cheatgrass
‘One of the most significant ecological crises facing land managers in the arid West.

report published in January, Cheatgrass Invasions:
History, Causes, Consequences, and Solutions, by
Western Watershed Projects is the source of
Authored by Erik Molvar, Roger
Rosentreter, Don Mansfield, and Greta Anderson, the
new report draws on a century of research and data
supporting a firm scientific consensus that this invasive
species fuels a “livestock-cheatgrass-

now prevails across

the above quote.

fire cycle” which

“

43

much of the public lands of the
western United States.” As a result,

those lands are now

113

susceptible to

larger and more frequent fires.’

Cheatgrass is the most

widespread invasive weed in North

America with millions of acres

converted to cheatgrass monoculture

and tens of millions of acres at risk of

infestation, This annual grass from
Eurasia was introduced to North
America inxthe 1800s. Spread by
railroads, vehicles,
it colonized lands that had been

and livestock,

disturbed and degraded, mainly from overgrazing cattle.
Molvar et al. provide a comprehensive review of scientific
research on cheatgrass and evaluate solutions to restore

healthy native ecosystems.

A significant proportion of the public lands at risk
from cheatgrass-fueled fire is managed by the Forest
Service, an agency currently spending billions of tax

dollars to
“mitigate
wildfire risk”
by cutting
down trees.
These logging
projects don’t
address readily
combustible
fine fuels like
cheatgrass,
even though

the risk 1s well-
documented.
The Boy
Scouts
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Cheatgrass now dominates a former pinyon-juniper
woodland following a wildfire in Nevada’s White Pine
Range.

12 | Forest News - Spring 2024

understand fine fuels, which they call tinder: “Thin, dry
material that ignites instantly with a match. It’s the basis
of every fire. Examples include dead, dry grasses....”

Cheatgrass produces two crops per year, providing
dead, dry grasses in summer and fall. The spring crop of
cheatgrass dies off by early summer, leaving “the basis of
every fire” available for easy ignition at the height of fire
season. According to Cheatgrass and Wildfire (Colorado
State University Extension) “A typical cheatgrass fire
on flat terrain with wind speeds of 20 miles per hour
may generate flame lengths up to eight feet in height,
significantly putting cheatgrass in the category of “ladder
fuel.” Increase the wind speed, and a cheatgrass fire
becomes unstoppable — like the million-acre grass fire

that recently burned in Texas.

2

Multiple scientific studies cited in the cheatgrass
report demonstrate that “cheatgrass invasion creates
larger and more frequent fires by creating continuity of
fine fuels.” Anything from a roadside cigarette butt to a
hot tailpipe on an ATV can ignite cheatgrass and spark
a wildfire. And cheatgrass seeds are adept at surviving
fire; therefore, cheatgrass fires often lead to establishment
of a cheatgrass monoculture. “The costs and difficulties
of combating both further cheatgrass expansion or
retention — and minimizing the frequent fires that result
— are high from both the ecological and the economic
perspectives.” The science cited in the report puts the
threshold for avoiding the ecological and economic
consequences of cheatgrass infestation at between 5% and
25% of land area.

The cumulative advantages of this invasive weed
over native bunch grasses make cheatgrass a formidable
opponent. As the research demonstrates, two key factors
facilitate cheatgrass dominance over native plant species:

* Ground disturbance.

* Seed spread.

Livestock grazing continues to cause ground
disturbance, and the authors note, “Reduction or
elimination of livestock grazing achieves results on a
sufficiently large scale, but full restoration can take
decades.” They also warn against prescribed fire and
fuel-break construction, which “risk a worsening of
cheatgrass infestations.”

For wildfire mitigation and containment activities,
the report recommends avoiding the use of “ground-
disturbing-equipment,;”which“creates a seedbed for
cheatgrass.” The bulk of Forest Service funding for
wildfire mitigation goes to mechanical tree-thinning,
which employs ground-disturbing equipment like
masticators, skidders, and feller bunchers. These



mechanical “forest-health treatments”
not only create conditions favorable to
cheatgrass infestation, but the machinery
used can introduce cheatgrass seeds,
causing new infestations. Thinning trees
also removes tree canopy, which provides
more sunlight on the ground, further
supporting the spread of cheatgrass.

~ Multiple studies identify prevention of
ground disturbance as the best way to limit
the spread of cheatgrass. Native ground cover
in the arid West often consists of a “biological
soil crust” (lichens and mosses) and
“perennial bunchgrasses,” which are more -
resistant to ignition than cheatgrass. The
combination of biocrust and bunchgrasses
also creates a synergy that resists cheatgrass
invasion. Soil-disturbing machinery destroys
the biocrust and damages native grasses,
inviting cheatgrass establishment; then, cheatgrass
outcompetes native bunchgrasses.

Soil disturbance also damages the soil’s symbiotic
fungal network, which supports native plant species,
including trees, and it can take up to a decade for these
fungi — i.e., mycorrhizae — to recover from mechanical

Less than a year after masticators shredded mature
pinyon-juniper forest in Central Colorado, fine fuels
have muwmmm. Citing established science, the cheatgrass
report by Molvar et al. recommends, “Prevent
pinyon-juniper removal in areas where woodlands

are mature” to prevent cheatgrass infestation.

As part of a wildfire mitigation project, this masticator
was used to grind entire trees into mulch in Central
Colorado. Ground-disturbing heavy equipment such as
this can spread cheatgrass seeds, damages native plants,
and destroys the beneficial fungi network in soil, creating
optimal conditions for invasive cheatgrass to take root.

disturbance. Native plant species rely on mycorrhizae,
which enhance nutrient uptake, but cheatgrass can
thrive without the fungi. Cheatgrass also expands rapidly
“because it is a prolific seed producer, can germinate in
spring and autumn giving it a competitive advantage
over native grasses, is tolerant of grazing, and increases
with fires,” according to a 1996 report — Cheatgrass: The
invader that won the West.

Other studies show that cheatgrass “can outcompete
native grasses for water and nutrients because it is
already actively growing when native plants are initiating
growth.” Cheatgrass “ultimately drains soils of available
nitrogen, which helps cheatgrass exclude native grasses”
and exhausts other soil nutrients needed by native plants.
The science also shows that cheatgrass “depletes soil
water in spring much more rapidly than native species,”
preventing the survival of native seedlings and subjecting -
adult native plants to moisture stress.

For a litany of reasons, minimizing cheatgrass
infestations and restoring infested lands to natural
conditions should be “a priority dictating the outcomes
of land-use and land management decisions throughout
the arid West.” With their cheatgrass report, Molvar
et al. add more scientific weight to the arguments
against mechanical forest-thinning for fire mitigation.
Recent record-breaking grass fires in Texas, Hawaii and
Colorado reinforce their conclusions.
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- HABITAT USE BY -
THREE-TOED AND BLACK-BACKED WOODPECKERS,
DESCHUTES NATIONAL FOREST, OREGON

by

T

Rebecca Goggans, Rita D. Dixon, and L. Claire Seminara

Nongame Project Number 87-3-02
Oregon Department of Fish and Wildlife
U.S.D.A. Deschutes National Forest
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- ABSTRACT

Patterns of habitat use for home ranges, foraging, nesting, and roosting, were
described for three-toed (Picoides tridactylus) and black-backed (Picoides arcticus
woodpeckers on the Deschutes National Forest, Oregon, during April-September,
1986 and 1987. A severe mountain pine beetle epidemic had created an abundance of
dead and dying trees, and an agressive pest management and timber salvage
program had created a patchwork of logged areas, primarily shelterwood cuts, on the
study area. .

All nests excavated by three-toed and black-backed woodpeckers were in
portions of lodgepole pine (Pinus contorta) trees with heartrot. Evidently, both
species require soft wood for excavating cavities, because of morphological
adaptations associated with 3 toes on each foot. Habitat selection for mature and
overmature forest stands, and against younger stands and logged areas, was
documented for three-toed woodpeckers using 16 nests, 493 forage bouts, and 16
roosts, and for black-backed woodpeckers using 35 nests, 395 forage bouts, and 20
roosts. Home range sizes for 3 radio-tagged three-toed woodpeckers were 751, 351,
and 131 acres (n=170, 352, and 131 locations, respectively). Home range sizes for 3
amH.o'Emm& black-backed woodpeckers were 810, 303, and 178 acres (n= 124,86 and
112 locations, Tespectively). Intra-specific home range overlap among both species
appeared limited or nonexistent, except among paired individuals near the nest site.
Inter-specific home range overlap was common between three-toed and black-backed
woodpeckers and other Picidae.

- Guidelines for management included establishing Management Areas which
retain the characteristics of mature and overmature lodgepole pine or lodgepole
pine-mixed conifer forest stands. Recommended sizes of Management Areas were
228 acres per pair of three-toed woodpeckers, at a minimum elevation of 4500 ft, and
296 acres per pair of black-backed woodpeckers, with some Areas at elevations less
than 4500 ft. One Management Area could be designated for both spedies, if the
respective habitat needs were met. .

SUMMARY

INTRODUCTION
Three-toed and black-backed woodpeckers are two of the least known species
- of woodpeckers in North America. They are sympatric over most of their North
American range and both are uomummwmwoﬁ residents on the east slope of the Cascade
Mountain Range. The woodpeckers are associated with trees characterized by scaly or
flaky bark, but differ in the species of trees with which they are associated; the

~ three-toed woodpecker is more closely associated with spruce (Picea spp.), and the



—————

- Toosts were on the lower study area where only lodgepole pine forest type was

available. Mean canopy closure at roost sites was 40%. Mean dbh of trees in the roost
stand was 6.0 in. Mean basal area of roost stands was 115 ft2/acre. Lodgepole pine
trees were used for 14 roosts. Mean dbh of roost trees was 11.0 in. Mean tree height
was 65 ft.

MANAGEMENT IMPLICATIONS'
Mature and overmature forest stands have a high incidence of disease, decay

and mortality. Trees with disease and decay are undesirable components of 2 -

managed forest, but were used by three-toed and black-backed woodpeckers for home
range, nesting, roosting, and foraging habitat. Nests were excavated in trees with

/{[{’"{\\

heartrot, roosts were in diseased portions of trees or decayed snags, and forage sites
were in mature and overmature stands, which have abundant disease and decay, and
consequently abundant wood-boring insects. Conversion to and maintenance of
lodgepole pine and Hommmmx.&m pine-dominated mixed conifer stands in a young,
vigorous condition may eliminate or severely restrict incidence of wood-boring
insects and heartrot, leading to declines in populations of three-toed and
black-backed woodpecker. |

Acreage of mature and overmature lodgepole pine forest stands are declining
throughout the Oregon Cascades, because these stands are the prime target of the
mountain pine beetle. Stands which mxw.mmmbnm high mortality nonetheless provide
habitat for three-toed and black-backed woodpeckers. Individual trees within a stand
r 20 years, thus providing a continuum of habitat.

may remain standi
Treating these stands, by logging, immediately converts them to a vigorous
condition where incidence of death and decay is severely restricted, thus potential
nesting and foraging substrate is drastically reduced. Although in time, stands
without treatment may be structurally similar to treated stands, the time to reach
that condition differs significantly. Because stands without treatment continue to
provide habitat over a longer time than treated stands, thus there is a shorter period

when old growth lodgepole pine is absent or scarce on the Deschutes or other

- ‘Zumga Forests. Consequently, a larger population of woodpeckers may survive,

9



thereby increasing the potential for maintening viable populations of both species.
Designation of the three-toed woodpecker as an Indicator Species for mature
and old growth lodgepole pine appeared appropriate, but only at elevations greater
than 4500 ft. Much of the pure lodgepole pine on the east slope of the Cascade
Mountain Range in Oregon occurs at elevations less than 4500 ft. We recommended
the black-backed woodpecker as an Indicator Species for mature and old growth
lodgepole pine, instead of the three-toed woodpecker. Unlike the three-toed

‘woodpecker, the black-backed woodpecker used a range of elevations coincident with

lodgepole pine. Futher, it responded to play-back recordings more frequently, over a
longer time period, and with louder vocalizations than the three-toed woodpecker,
thus may be more effectively monitored than the three-toed woodpecker.

Until more information is available, we believe the most effective method of
insuring habitat for three-toed and black-backed woodpeckers is to exempt areas (i.e.
Sgammﬂwﬁ Management >Hmmmv from ,..oogm«&& or salvage timber management

and place these areas undera special management mu.mwmmw which retains the
characteristics of mature or overmature lodge ine habifat aslong 2 it
without treatment. Woodpecker gwﬁmmmgma Areas should bein uommmvo_m pine or
lodgepole pine-dominated stands with the greatest probability of surviving the
longest time, but if these stands no longer retain the characteristics of mature and
overmature stands, or if the number of trees remaining is inadequate to mﬁﬁ,mo# a

pair of woodpeckers, then the designated Woodpecker Management Area should be
relocated to a selected replacement. Replacement stands should be selected now, to
provide the earliest possible replacement for declining Eoomﬁmnwm. Management

- Areas. Woodpecker Management Areas, and replacement areas, may be within areas

previously designated as protected, such as old-growth areas, Spotted Ow] Habitat
Areas, winter recreation sites, Research Natural Areas, etc. Management Areas for
each pair of three-toed woodpeckers should be 528 acres of lodgepole pine or mixed
conifer forest in mature and overmature condition and at an elevation of 4500 ft or
higher. Management Areas for each pair of black-backed woodpeckers should be 956
acres of Mommmvowm @Sm or Moammwomm vEm.moBS&m& mixed conifer forest in mature

~ and overmature condition. One Management Area of 956 acres, at an elevation of

————
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4500 ft or higher, could be designated for 1 pair of both species. However,
Management Areas for black-backed woodpeckers should not be restricted to
elevations greater than 4500 ft because this species may be better w&w@g to
conditions at lower elevations.

e

(C
Black-backed woodpeckers are not currently assigned a special status (e. g. S

Indicator Species), thus designation of Woodpecker Management Areas may not be
practical at this ime. An alternative nanagement strategy can be applied on a

sale-by-sale basis. On each sale, habitat can be preserved for each pair of Emnw.vmnwﬁ
woodpeckers by removing 956 acres of 5@..838& blocks of mature/overmature

habitat from harvest. For example, if a sale area is 9500 acres of mature or
overmature lodgepole pine-dominated habitat, management at 60% 6f Potential

a8 LB
KS% b@ﬁ

would be for 6 pairs, or 6 areas of 950 acres each. The traditi or ﬁw .

management of cavity-nesters at 60% of potential by retaining 60% of the snags and

live replacement tree may be ineffective for black-backed and three-toed woodpeckers /
N\

for two reasons. One- snags provide more than nesting habitat; snag retention at

the 60% level is unlikely to occur in sufficient amounts to provide adequate feeding

substrate for species dependent on wood-borin lated with trees with

/

Hé:mww. Two - this approach addresses a singular, albeit a key, component of

the species’ habitat. The interrelationships of an old growth, or mature/overmature

 ecosystem, and the species associated with it, are litle known, but likely complex.

Land managers do not, at this time, have the information necessary to manipulate
wmwwmwwy?mﬁm these interrelationships will be maintained.

The figures for home range sizes and the amount of mature or overmature
stands used by woodpeckers were estimated under conditions of abundant food
supply. As the mountain pine beetle epidemic runs its course, and prey abundance

declines, it is likely that the amount of area required to support a pair of three-toed or

Three-toed and Emnw&mnw& Soomvmnwmwm should be monitored to track
changes in population levels as the mountain pine beetle epidemic runs its course

and as the forest vmnoBmm EQ.mmmSmQ managed, resulting in reduced levelsof

- disease and mmnmu\ mEém% routes to document number of woodpecker responses

i
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Standard Summary of Old-Growth Osm_.moﬁmzw:om.

Vegetative Series:  Engelmann spruce, Subalpine fir, Grand fir
SAF Cover Type: Spruce - fir

Applicable Area: Intermountain Region

Site Productivity: N/A

Live trees
Main canopy Variation in Tree Tree canopy
tree diameter decadence layers
DBH* | TPA* | Age* 6-in Classes TPA-DBH Number
Warm/moister environments
>20 \
Utah >25 | >220 >2 Evidence >2
>24
Idaho
Cold/dry environment
>15 >15 | >180 >2 >2-14 >2
to
180
Alpine transition environment
>12 >10 | >150 >2 Evidence >2
to :
180

12



Standard Summary of Old-Growth Characteristics

Vegetative Series: Engelmann spruce, subalpine fir, bristlecone pine, and

; _. whitebark pine - .
SAF Cover Type: Whitebark pine :
Applicable Area: Intermountain Region
Site Productivity: N/A ,
SERAL AND CLIMAX
Live Trees
Main canopy | Variationin Tree 1 - Tree canopy
tree nmmamﬂm« ~ decadence layers
DBH* | TPA* | Age* | 6-in Classes TPA-DBH Number
>18 | >15 | >250 >2 | >2-15 >2
Dead Trees
Standng | Down
DBH/ht ft TPA Diameter Pieces/acre
length in ft
(min. length
>15-10 >5 >20 5-8 ft

21



STANDARD SUMMARY OF OLD GROWTH

OI>m>O._.mm_m._._0m
, <m.um~.ma<m mm.,amm. & Oocgmm-mq Grand fir, White fir, m:@m_amn: mnEnm
and Subalpine fir
SAF Oo<m_, Type:  Interior Douglas-fir
Applicable Area: _am::ocams mmmﬂoa

‘Site Productivity:  ~'N/A -

SERAL AND CLIMAX

- Live Trees
Main canopy . Variation in Tree Tree canopy
_ " tree diameter decadence- layers

| DBH* |TPA*|Age*| 6inClasses | TPADBH | Number

L.

Higher procductivity sites

24 | >15| >200 >2 | Evidemt | = 2

S RO A

Lower productivity sites

181107 | 200 | 32 .| 2215 | >2
(1 a,, a w | (:25yr)
» 29




 Standard Summary of Old-Growth Characteristics

Vegetative Series: ~ Grand Fir
SAF Cover Type: Grand Fir
Applicable Area: Boise, Payette, Salmon NF's
Site Productivity: Moderate-High
Live Trees
Main canopy Variation in - Tree Tree canopy
tree diameter decadence layers
DBH* TPA* | Age* 6-in Classes TPA-DBH Nurnber
>24 | >15 | >200 >2 Evidence >2
%%‘ ]
Dead Trees
. Standing Down
DBH/ht ft TPA Diameter Pieces/acre
length in ft
(min. length
20-20 >2 >12 2-25

37




w W W W W W W

STANDARD SUMMARY OF OLD GROWTH
CHARACTERISTICS

Vegetative Series: Blue Spruce, Subalpine fir, and White fir

SAF Cover Type: Blue Spruce .

Applicable Area: Targhee, Bridger-Teton, Caribou, Wasatch-Cache, Uinta,
Ashley, Fishlake, Manti-LaSal, and Dixie National Forests

Site Productivity: N/A

Live Trees
Main canopy Variation in Tree Tree canopy
tree diameter decadence layers
DBH* TPA* | Age* 6-in Classes TPA-DBH Number -
>16 >10 | >250 >3 >1-14 >3
Dead Trees
Standing Down
DBH/ht ft TPA Diameter Pieces/acre
(in) (in) length in ft
: (min. length
3-10 0-1 3-10 Infrequent
41




Standard Summary of @__n...nnoﬁ_._, Characteristics |

Vegetative Series:  Quaking Aspen:
SAF Cover Type: Aspen
Applicable Area: Southern Idaho, N. Wyoming, Utah, and Nevada
Site Productivity: N/A
Live Trees
Main canopy ‘Variation.in ; Tree Tree canopy
- tree diameter decadence layers
DBH* | TPA* >mm* &in TPA-DBH | Number
17 7% | Classes phishut ks T
>121 19 | 400 | >2 N/A >2
S dry = Ze
20 =
mesic I

Dead Trees
Standing "~ Down
DBH/ht ft TPA Small Pieces/acre
: diameter - length in ft
(i)
>10-15 2 8 >10-10

46
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Standard Summary of Old-Growth Characteristics

Vegetative Series:

SAF Cover Type :

Douglas-fir, Engelmann spruce, Subalpine fir,

Grand fir o‘m_.mv
Lodgepole pine

Applicable Area: Intermountain Region, except Toiyabe Zmﬂ_o:m_ Forest
Site Productivity: N/A
SERAL AND CLIMAX
Live Trees
Main canopy Variation in Tree Tree canopy
tree diameter decadence layers
_um._.._» TPA* | Age* 6-in Classes TPA-DBH Number
>11 | >25 | >140 >2 >2-11 2
Dead Trees
Standing Down
DBH/ht ft TPA Diameter Pieces/acre
length in ft
(min. length
>11 5 >11 >50->8

51




50

The Journal of Wi

m:un_m_.:m:ﬁ to
ife Management
Vol. 57, No. 4, October 1993

WILDLIFE MONOGRAPHS

(ISSN:0084:0173)

A Publication of The Wildlife Society

-n

=

SOCIETY

ECOLOGY OF BOREAL OWLS

IN THE NORTHERN ROCKY MOUNTAINS, U.S.A.

NO. 124

by

GREGORY D. HAYWARD, PATRICIA H. HAYWARD, -

AND EDWARD O. GARTON

OCTOBER 1993

e

e




L

ank Church River of No

CV (%)

91
85
72
72
86
76
126
202

51

73
50
111

il owls frequent-
r boxes in lodge-
1ere. In 1987, a
fledged 2 young
er. A second box
2 young in 1988.
ted in a box in

ics.—During in-
‘W, we found 23
nests other than
ced females was
sts occupied by
se in nest boxes.
. only the male
1dio marked and
6 radio-marked

. 14 nests, either .

re radio marked.
avation of 18 of

5 pileated wood-

er probably ex-

. owl nest-cavity,

- ety

% |
\Qﬂ\aﬁ OREAL OWL EcoLocYy—Hayward et al. 25

entrances averaged 102 + 12.41 mm high
(range 64-150 mm) and 95 £ 11.89 mm
wide (range 56-148 mm). Nest cavity con-
dition ranged from recently constructed
cavities without a feces layer (indicating
no prior nesting by woodpeckers or other
birds) to old cavities with a deep layer of
dried feces, cone scales, and other debris.
Inside, the cavities ranged from 7 to 50

cm deep (% = 381 + 7.61 cm) and from 15
to 26 em diameter (£ = 190 + 2.11 cm)

X SRAD Mans mainaanteles T\ Sty MIRRASE
The tree diameter at the cavity averaged
41T 521 cm (range 26-61 cmi). Lree dbh
dveraged 64 = 11.02 cm (range 33-112

Table 5. Forest structure at 19 different nest trees used by
boreal owls in the Frank Church River of No Return Wildemess
during 1984-88. Tree densities are reported for 2-concentric
circular plots—an inner circle 5.2-m radius and an outer *‘do-
nut” extending from 5.2 m to 11.4 m.

Site

cm). -

Excluding nests in nest boxes, owls nest-
ed in ponderosa pine 10 times (53%), aspen
7 times (37%), and once each in Douglas-
fir (5%) and Engelmann spruce (5%). Ten

‘nests occupied snags, including 8 ponder-

osa pine, 1 aspen, and 1 Douglas-fir. Snag
condition included 3 old branchless snags
>11 m tall, 2 hard snags with sloughing
bark and only large branches Hmammibm«
and 5 young snags with bark and complete
limbs. Among nests in live trees, all but 2
cavities occurred in an open area on the
tree bole; distance to foliage above the cav-
ity averaged 3.8 £ 1.67 m (minimum 0.3
m). Over 75% of the cavities in live trees
had no foliage below the cavity. For those
that did, the minimum distance to foliage
below was 0.6 m.

The owls chose relatively high cavities,
averaging 12.7 + 2.98 m and ranging from
6 to 25 m. Cavity height averaged 51% of
tree height. Boreal owl nests in snags or
trees with multiple cavities always occu-
pied 1 of the uppermost cavities suggesting
a preference for high nest sites.

The forest immediately around nest trees
had an open structure. Density of 2.5-23-
cm-dbh trees within a 0.01-ha plot around
the nest tree averaged 398 + 162 /ha (range
0-1,482) (Table 5). The density of trees at
nests was 3 times lower than the average
at winter roost sites. Density of trees larger
than 28.1-cm dbh averaged 212 + 86/ha,

similar to average densities measured at

winter roost sites.
Nest sites occupied forest stands in 3

characteristic 2 +95% CL
Tree density (No./ha)
Inner plot
2.5-7.6—cm dbh 174 111.9
7.7-15-cm dbh 98 48.1
15.1-23-cm dbh 114 60.1
28.1-38-cm dbh 136 - 73.7
38.1-68-cm dbh 60 42.5
>68-cm dbh 11 15.6
Quter plot
2.5-7.6-cm dbh 242 107.3
7.7-15-cm dbh 178 70.1
15.1-23-cm dbh 124 49.5
28.1-38-cm dbh 130 56.6
38.1-68-cm dbh 51 25.0
>68-cm dbh 10 7.8
Snag density (No./ha)
2.5-38-cm dbh 79 42.2
>38-cm dbh 8" 1 115
Basal area (m2/ha) 33.7 3.62
Canopy cover (%) 55 T
Topographic features
Distance to water (m) 201 98.9
Slope (%) 28 5.8

habitat series (based on Steele et al. 1981).
We found 17% of nest sites in Engelmann
spruce (Picea engelmannii) series, specif-
ically the Engelmann spruce-common
horsetail (Equisetum arvense) habitat type;
39% in the subalpine-fir series, specifically
subalpine fir-twisted stalk (Streptopus
amplexifolius), subalpine fir-bluejoint
(Calamagrostis canadensis), subalpine fir—
beargrass (Xerophyllum tenax), and sub-
alpine fir-grouse whortleberry (Vaccin-
ium scoparium) habitat types; and 44% in
the Douglas-fir habitat series, specifically
Douglas-fir-common muoéwmag _(Sym-
photricarpos albus), Douglas-fir—pinegrass
(Calamagrostis rubescens), and Douglas-
fir—elk sedge (Carex geyeri) habitat Jﬁmm
The slope at the nest ranged from flat 8
49%, averaging 28 + 6%. Nest trees were

Y

distributed relatively evenly from bottoms
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The North American distribution for Boreal
Owls (Aegolius funereus) forms a relatively continu-
ous.band extending from the Pacific to Atlantic

FOREST MANAGEMENT AND CONSERVATION OF |
BOREAL OWLS IN NORTH AMERICA

- GREGORY D. HAYWARD
Department of Zoology and Physiology, University of Wyoming, Laramie, WY 82071 U.S.A.

recent assessment of Boreal Owl conservation status in the western mountains of North America sug-
gested that Boreal Owls were not in immediate peril. However, in the long-term and in selected local

areas, Boreal Owis likely face conservation problems. This conclusion reflects the hypothesized response
of Boreal Owls to the type and pattern of forest harvest that occurred in the past and may occur in the
future. Over the last 40 Y%, 2 majority of timber harvest occurred as clear-cutting that removed the older,
more diverse forest stands. Forest structure influences thé availability of suitable cavities, the quality of
roost sites, the foraging movements of individual owls and prey availability. Components of mature and
older forests are especially important to Boreal Owl habitat quality; the owis nest in large tree cavities
and prey populations are most abundant in older forest stands. Clear-cut sites will remain unsuitable
for roosting or foraging for a century or more and new nest trees will not develop in some situations

be necessary to develop timber harvest practices compatible with conservation of Boreal Owls.

KEY WORDS:  forest management; Boreal Owk, Aegolius funereus; woodpeckers; small mammals, adaptive management.

Administracién Forestales y Conservacién de Bithos Boreal en Norte América

RESUMEN.—EI Bitho Boreal Aegolius funereus en norte américa ocurre en todas partes de bosques boreal
en Canadi y Alaska y en bosques sub-alpino en las montafias Rocosas norte de centro Nuevo México.
Una evaluacién reciente del estado de conservacién del Bitho Boreal en las montafias del oeste en norte

- estructura de bosque influencia la disponibilidad de parcelas suficiente, la calidad de perchas, los movi-

mientos de forraje de bithos solitarios, y la disponibilidad de cazar. Componente de bosques maduros y
viejos son especialmente importante al habitat del Bitho Boreal: Los bthos hacen nidos en cavidades

Perspectiva. Modelos de meta-poblacién y experimentacién a través de administracién adoptivo va ser

nmnmmmnovmammnmm.ﬂo:wnnomEBUumm compatible de cosechas de madera con conservacién de Biihos
Boreal. ;

[Traduccién de Radl De La Garza, Jr.]
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if forest remaining within the ncmummm are retained and ground disturbance is min-
fewer negative impacts than larg imal (G- Hayward unpubl. data).

circular cuts. This hypothesis stem,” Broad Scale Predictions. Predicting the response
'n of habitat use by Boreal Owl ?@&m Boreal Owls to differing landscape scale patterns
ns 1955, Merritt 1981, <<.m=m.OOm=bmm more difficult. The lack of information on pat-

984) and observations that Boreg terns of Boreal Owl abundance at the landscape

in small patches of forest (G. I@wbm broader scales precludes extensive predictions

lata). ¢ broad scales. I would argue that a primary focus
: same arguments, sloppy clear-cut, ©f adaptive management approaches should be at
1 residual standing dead and live this scale: . :
7 aspen and patchy slash), and nS% The issue o.m m,mm.Emanos seems to dominate
ding and downed wood on the site ‘much of Q.S aan&m:wn .o k Eb%nmvw seale imipacts,
negative impacts, especially over Ehmo preliminary vao.&nc.o.nm mewn.agm. fragmenta-
: mitigating qualities of retaining’ ton may be cm.mmE in SHEUARGE nquiry. n refer-
trees and shrubs, snags and woo &, ring to potential response to w,mmnb@wawno? I ex-
'm several factors. These elements plicitly separate ﬁ.ﬁ influence of habitat loss from
the rate at which the future stand the Emcmsnn nm increased landscape heterogene-
and older forest nwwawnnnammnm;g mammémsﬁmnos,mmmnmﬂmmm: from the process
In particular, recovery of fungi wnaiom nw.m:mﬂbm the nrwwmnﬁ.ﬁ stics of the w.mb.a scape
ons may be accelerated by mainte.’ mosaic mbﬁ._ must be nommﬁn.amm mmnm.w eliminating
ials (Ure and Maser 1982 Emummuﬁrm &ﬂamﬁ Sm:nawn.m of reducing habitat area.
’ _ The high mobility and the extensive areas used
1g and Uneven-Age gmb»mmuumﬁ.moz a daily basis by .mon,mm.m Owls suggests they may
oppy clear-cuts or irregular “helter.* react to m,mmamw:mcos differently from passerines.
ons leads logically to discussion of For instance, E,Em,mw harvest of 30% of a .Umm:.w
and uneven-age regeneration O, through n_mmu.,.ncﬁnbm mature woa.wmmﬁorw pine (Pi-
othesize that group selection AMR; nus contorta) in 1-5 ha mmnn._pmm dispersed Qz,oc..mr-
roups of trees in an unev ar-_ out the area may not significantly reduce habitat
en-age quality if the remaining forest is dominated by ma-
ng the uneven-age i o s | g oruipAtec LY
red age properties) may  ryre and older spruce-fir forest. The forests used
uce Boreal Owl habitat quality by Boreal Owls exhibit a patchy mosaic under nat-
»ns if, over the ~Obm..nmﬂa b 5 Y ‘ ..:. paiciy mosaic unaer nat
qualities are maitaned ) A €, ural n.:mEuUwsnm (Knight Hoomv.. In a natural forest
Hon does mat exclude 4 and tree mosaic, ﬁ.uim move between distant patches on 2
sber harvest prescripti mportant 3 daily basis Am.m%ima et al. 1993). This .rﬁ.uonrmma
and single QWm mﬁmwaoa Mhnr as _assumes that timber harvest 20&@ not significantly
s from an uneven. on ( arvest reduce small mammal populations in the unhar-
iintains the size mQNmo oy 4 : <mm8.a ancs. jon, itisi
that sotain for ucture of the i Aside mn.oB fragmentation, it is important to con-
Rl est structure, are m sider the impact of harvest schemes that target dif-
eveloping owl nesting habitat. * ferent forest types: aspen, lodgepole pine or old
below (harvest which removes in- m spruce-fir forests. I hypothesize that the negative
) &mb the dominant size class) and impacts of any stand replacement harvest scheme
:xction Emm, reduces competition,
it trees and increases tree mﬁoﬁ&,.m
Ew process of developing suitable * throughout the landscape.
While clear-cutting eliminates red- ~ Predicting the consequences of management at
wo&Q Mountain forests (Campbell . the broadest spatial scales is challenging. Conser-
Scrivner and Smith 1984, Ramirez | vation strategies at the regional scale should focus
(981), preliminary results of an ex- ¥ ©0 Mmaintaining the continuity of Boreal Owl me-
ling clear-cuts and group selection ¢ @Populations. This involves identifying subpopu-
e that red-backed voles remajn & 12tions and landscapes that likely play key roles in
‘tial cut stands when many large * the persistence of owls within the region and

spruce-fir or aspen forest remain dispersed
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neighboring regions. These subpopulations would
receive special attention to assure that manage-
ment actions either favored the owl or did not neg-
atively impact the subpopulation. Spatial modeling
and good information on dispersal will be neces-
sary to make sound management predictions at
this scale.

STRATEGIES TO APPROACH FOREST MANAGEMENT FOR
BOREAL OWLS

I began this discussion by emphasizing the ex-
tent of uncertainty in our understanding of Boreal
Owls and noted the substantial geographic varia-
tion in Boreal Owl ecology across North America.

In combination, these factors produce a discour- -

aging management environment where predic-
tions must be made tentatively. Therefore, the re-
sponse of Boreal Owis to forest management was
framed as a series of hypotheses to be tested and’
likely only testable through adapiive management.
Despite the degree of uncertainty and the extent
of geographic variation, I believe some general
points can be made concerning approaches to for-
est management and planning for Boreal Owls.

Limiting Factors. Site-specific forest manage-
ment for Boreal Owls must consider the factors
most likely limiting the population in 2 particular
setting. Thermal stress likely limits the elevation
distribution_of_Boreal Owls in the central and
southern Rocky Mountains. Therefore, availability
of cool microsites, which often occur in mature
and older forests, may be important in many
regions.

The availability of nest cavities and prey likely
limit populations of Boreal Owls in different situ-
ations. In regions with few or no Pileated Wood-
pecker (Dryocopus pileatus) or Northern Flicker (Co-
laptes auratus) cavities, nest-site availability will limit
Boreal Owl abundance. Even within the geograph-
ic range of Pileated Woodpeckers, the absence of
these woodpeckers at higher elevations may limit
Boreal Owl abundance (Hayward et al. 1993). If

will be decreased if stands of mature and older ,f.\ cavity availability limits Boreal Owl populations,
management of primary cavity excavators as well as -
7 the forest processes that support large snags will

‘influence Boreal Owls.

In some forests, cavities are abundant and prey
availability may play a strong role in Boreal Owl
population dynamics. It is unclear whether abso-
lute abundance or variation in prey populations is
more important in owl population regulation.
However, small mammal populations appear t© be

(7rnrna ) s
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Rocky Mountains extending from Canada to north-
ern New Mexico (Palmer and Ryder 1984, Hay-
ward et al. 1987, Whelton 1989, Stahlecker and Ra-
winski 1990). Throughout this broad distribution
the owl occurs in a variety of boreal and subalpine
forests: conifer and mixed forests in Canada (Bon-
drup-Nielsen 1978), transition forests in Minnesota
(Lane 1988) and subalpine forests in the Rockies
(Hayward et al. 1993). Boreal Owl vovﬁmﬁoum are.
intimately linked to the composition, structure and
dynamics of these forests (Hayward and Hayward
1993, Hayward and Verner 1994). Therefore, the
distribution and abundance of Boreal Owls may be
strongly influenced by forest management practices.

How do populations of Boreal Owls respond to
alternative approaches in forest management? In
this paper I provide a perspective on the potential
impacts of forest management. on the owl. Forest
management represents the human activity most
likely to influence the long-term distribution and
abundance of Boreal Owls. Among Holarctic rap-
tors, Boreal Owls, at least in the North American
Rockies, may represent the species whose ecology
is most universally tied to the forest system. An un-
derstanding of the potential response of Boreal
Owls to various changes in forest structure and dy-
namics is a critical step in designing management.

In the U.S., management of Boreal Owls has be-

come an important task on public lands. Four Na-
tional Forest Regions and the Superior National
Forest which represent most of the species’ range
.south of Canada have designated the Boreal Owi
as a “sensitive species.” Within the National Forest
System, sensitive species are plants and animals
whose population viability is identified as a-con-
cern by a Regional Forester. Sensitive species re-
quire special management and programs are un-
derway to develop management plans for Boreal
Owls (J. Friedlander pers. comm.).

Unfortunately, the knowledge needed to devel-
op a sound management strategy may be lacking
(Hayward 1994a). To date, only four major pub-
lished investigations from North America provide
the ecological basis for management planning
(Bondrup-Nielsen 1978, Palmer 1986, Hayward et
al. 1992, Hayward et al. 1993). None of these in-
vestigations represent experimental approaches to
moowo%n& questions, none of these was designed
to directly address forest management issues and
all extended for 4 yr or less—a temporal scale in-
sufficient ‘to address important issues in forest
management or the ecology of a long-lived verte-
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brate. The Boreal Owl in North America repre-,
sents a classic mxﬁbvwm of ES@«SEQ in sﬂmrmm

management.
Over 14 yr ago, Woamm_u:ﬂm (1981) admonished

wildlife managers for the development of manage-

ment plans built upon unreliable knowledge. Man-
agement built on poor science leads to a loss of
credibility and poor resource management. Cur-
rent understanding of Boreal Owl ecology and bi-
ology is poor. Management built on this founda-
tion alone will invite criticism and loss of credibil-
ity. Recently though, Murphy and Noon (1991) dis-
cussed an approach to deal with the inherent
uncertainty associated with management of a forest
raptor, the Spotted Owl (Strix occidentalis). They ad-
vocate applying the hypothetico-deductive ap-
proach to management. Through a rigorous as-
sessment of .the assumptions that form the basis of
management, they reduce the uncertainty cloud-
ing an evaluation of the efficacy of various man-
agement options. Walters’ (1986) adaptive man-
agement concepts are another attempt to deal with
the uncertainty that accompanies wildlife manage-
ment.

My perspectives on forest management for Bo-
real Owls is guided by a philosophy that combines
the concepts of the hypothetico-deductive method
and Walters’ adaptive management to develop
management in the face of poor knowledge.
Therefore the statements I make regarding the po-
tential response of Boreal Owls to forest manage-
ment, must be regarded as hypotheses. I would ad-
vocate the testing of these hypotheses through
multi-scale experiments in the spirit of adaptive
management.

To provide a wnwmvmnﬁé on forest Bm:mmoamsﬂ
and Boreal Owls, I will review the conservation sta-
tus of Boreal Owls in North America including a
discussion of trends in forest management, exam-
ine our understanding of the ecology of Boreal
Owls as it relates to the owl’s potential response to
forest management, present some hypotheses con-
cerning how different forest management ap-
proaches may influence Boreal Owls on different
geographic and temporal scales and provide some
ideas concerning strategies to approach forest
management for Boreal Owls.

The perspective I present is biased by the geo-
graphic limits of my field experience with Boreal
Owls—I have worked in the Rocky Mountains.
More important, the literature on Boreal Owl ecol-
ogy in North America is limited. Literature from
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Figure 1 Envirogram (Andrewartha and Birch 1984) Ezmnﬁm:m the nm_mnoumr_ﬁ between Boreal Owls and specific ¢
components of the forest system. This porton of a larger envirogram (Hayward 1994b) focuses on Boreal Owl nesting *
ecology.

based more on efficiency in finding a cavity than
increased survival after locating a nest.

The same studies in Idaho suggest that patch
size may not be an important characteristic of nest
stands. Nest stands ranged in size from 0.8 to 14.6
ha and averaged 7.6 ha,

Roosting habitat. Patterns of roosting habitat use
also suggest these owls choose forests with partic-
ular structural features during certain times of the
year. In Idaho, forest structure at summer roost
sites differed substantially from paired random
sites. Roost sites had higher canopy cover, basal
area, and maybe most important, were significantly
cooler microsites (Hotelling’s T2, P < 0.001) (Hay-
In summer, and Particularly in
the southern portion of their range, Boreal Owls
find Toost sites to minmi eat_stress. We wit-
nessed owls gular mzﬂ._..mn:m and other behaviors
associated with heat stress when the temperature
was as mild as 18°C. I_hypothesize that the eleva-
tional distribution of Boreal Owls in the Rockies
may be determined, in part, by summer tempera-

snags with cavities

:_ma m_».wu ity

large tree ca

ﬁ%ﬁa_a nest; as a
. token)

large trees with

cavities (esp. aspen)

topography and mic; ature aspen stand
site conditions ‘ u
weather .______ fire or other nd with moderate site with structure

associated with
high probability of
haviing suitable cavities .

L landscape of suitable
foraging habitat

b

MATES

nest site:
forest stand (recognized as
potentlal breeding habitat; as
atoken)

Q’ intact population

tures and the availability 6f cool microsites for
roosting. Forest structure, then, may influence the |,
distribution of Boreal Owls through an interaction
with limitation by heat stress,

Foraging habitat. A variety of evidence suggests
that Boreal Ows in the Rockies forage principally
in mature and older forest, especially spruce-fir for-
ests (Hayward 1987). These observations are cor-
roborated by evidence that red-backed voles (Cleth-
rionomys gapperi) represent a dominant prey for Bo-
wwgnm.ozmrocﬂ their range j -
ica (Bondrup-Nielsen 1978, Palmer 1986, Hayward
and Garton 1988, Hayward et al. 1993). Red-
backed voles are principally forest voles (Hayward
and Hayward 1995). Our studies of small mammals
in Idaho found redbacks Were up to nine times
more abundant in mature Spruce-fir forest than
other forest habitats (Hayward et al. 1993). The
argument for the importance of mature forest for
foraging stems also from observations of snow
characteristics in openings, young forest and ma-
ture forests. Snow crusting is significantly reduced
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Europe significantly broadens our understanding
of the species. However, the ecology of Boreal Owls
differs geographically within Europe (Korpimiki
1986) and within North America (Hayward et al.
1993). I suspect that the response of Boreal Owls
to forest management differs between the Old and
New Worlds and geographically within both.

Although our understanding of Boreal Owl ecol-
ogy in North America is limited to three forest sys-
tems (one in each of northcentral Canada, central
Idaho and northern Colorado), the Boreal Owl ap-
bears to occupy a variety of forest types. These for-
ests range from deciduous and mixed forests to
subalpine conifer forests (Meehan and Ritchie
1982, Palmer 1986, Lane 1988). The dynamics of
these forests differ substantially due to differing
patterns of forest growth and different disturbance
regimes (Knight 1994). Likewise, Boreal Gwi pop-
ulation dynamics, relationships with primary cavity
nesters and relationships with prey populations dif-
fer among these forest types (Hayward 1994b).
Therefore, the response of the owl to- alternative
forest management patterns almost certainly dif-
fers geographically. Any forest management
scheme must be cognizant of the differences
among the forest systems.

STATUS OF BOREAL OWLS IN NORTH AMERICA

Trends in population abundance or trends in
habitat conditions are often used to assess status
(Anderson 1991). In 1994, the U.S. Forest Service
published an assessment of Boreal Owl status (Hay-
ward and Verner 1994). That document concluded
that Boreal Owls were not in immediate peril
throughout their range but that over the long-term
and in local aréas over the short-term, Boreal Owls
likely face significant conservation problems in the
absence of conservation planning. To reach this
conclusion the assessment examined evidence con-
cerning trends in the distribution and abundance
of the owl and the habitat relationships of the owl.

Distribution and Abundance of Boreal Owis. Lit-
tle evidence exists to assess changes in the distri-
bution of Boreal Owls in North America. Prior to
1979 the owl was not recognized as a breeding bird
south of Canada (Eckert and Savaloja 1979). Since
then numerous published reports have extended
the recognized range of Boreal Owls in North
America (Palmer and Ryder 1984, Hayward et al.
1987, Whelton 1989). Today, evidence exists for
breeding populations throughout the Rocky
- Mountains south to southwestern Colorado and
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northern New Mexico (Stahlecker and Rawinski
1990, Stahlecker and Duncan 1996). Do these re-
cords indicate an extension of the species range?

I suggest that the actual distribution of Boreal
Owils has not changed recently, but our knowledge
of distribution has increased because of an in-
crease in survey effort. Historical records indicate
that Boreal Owls were recorded in the western
United States but not recognized as breeding. A
closer look at the literature indicates that Boreal
Owls were documented in Colorado for nearly 100

yr (Ryder et al. 1987). Despite the occurrence of-

Boreal Owls in the western U.S., checklists and
field guides did not list the species even after
breeding populations were documented in 1983.
Biologists in Europe also located new populations
of Boreal Owls during the past three decades and
attributed these to increased interest in the species
(Cramp 1977).

Direct evidence concerning trends in Boreal
Owl abundance is completely lacking for North
America. Breeding populations of Boreal Owls
were only recently documented throughout most
of the species’ range in the U.S. Studies in North
America generally have not focused on demogra-
phy, precluding any assessments of trend in the
near future. I am aware of only two populations
(one in Idaho and one in Montana) that have been
sampled using methods that will facilitate rigorous
assessment of trends within the next 5 yr (Hayward
et al. 1992). The prospects for assessing trends in
the near future appear bleak.

Abundance and Distribution of Important Hab-
itats. Information on trends in condition of forest
habitats used by Boreal Owls offers an indirect
method to infer population rends. Gathering and
summarizing the necessary information at a broad
geographic scale is not feasible for this paper. Fur-
thermore, most statistics on timber harvest do not
include the information necessary to evaluate the
pattern in distribution and abundance of impor-
tant forest types. For instance, stand-replacement
harvests (clear-cuts) create stands without habitat
value for Boreal Owls for a century or more, while
partial cutting may leave stands with high habitat
value if dominant trees are not removed. An ob-

Jective evaluation of habitat trends relies not only
on knowledge concerning recent timber harvest
but knowledge on succession of lands that experi-
enced large disturbance events 100150 yr ago.

Maybe more important than the problems with
describing impacts from past harvest are the diffi-
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culties in predicting future harvest. As the avail-
ability of timber has declined on lower elevation
forest lands in western North America, focus is
shifting to high elevation spruce-fir forests used by
Boreal Owls. Furthermore, the rules regulating
timber harvest in the U.S. have changed recenty
regarding salvage after fire (U.S. Public Law 104-
19). The consequences of these changes are diffi-
cult to predict. As they might say in a prospectus;
the extent of future harvest and therefore impact
on Boreal Owl habitat may not be related to past
trends.

Summary. There is little direct evidence con-
cerning trends in North American Boreal Owl pop-
ulations. In a Boreal Owl conservation assessment
(Hayward 1994c), evaluation of habitat use pat-
terns, life history and trends in habitat condition
were used to infer owl trends.

HABITAT RELATIONSHIPS OF BOREAL OWLS

I review the habitat relationships of Boreal Owls.
My goal is to establish the relationship between the
owl and the forest to form hypotheses concerning

the potential response of Boreal Owls to forest -

management. .

Habitat relationships of Boreal Owls and habitat
relationships of principal prey species will, in large
part, dictate the potential response of Boreal Owls
to timber management. The realized impact of for-
est management in a particular situation will be
determined by the interaction of habitat relation-
ships of the owl and prey populations mediated by
those factors currently limiting population growth.
Nesting habitat conditions (especially cavity avail-
ability), prey availability (winter and summer) and
microclimatic conditions related to owl thermoreg-
ulation likely limit the distribution and abundance
of Boreal Owls in different populations (Hayward
1994b). Management that focuses on these limit-
ing factors, after examining evidence suggesting
which factor may be most critical in a particular
setting, will most effectively target management ac-
tions.

As I have emphasized, the ecology of Boreal
Owils varies geographically. For instance, daily and
annual movement patterns, relationship with prin-

- cipal prey populations, population stability and

limiting factors vary from the boreal forests of Can-
ada to southern New Mexico (Hayward et al.
1993). Despite this variation, Boreal Owls are forest
owls throughout their range and their ecology is
linked to forest habitats with particular structural
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characteristics. I also consider mnesting, roosting .

and foraging habitat separately because each of
these may be limiting in different management set-
tings. I will review the evidence describing the link
between forest conditions and Boreal Owl popu-
lations. In my review I move from fine scale habitat
characteristics to more broad scale relationships.
Fine Scale Habitat Relationships. Nesting habitat.
The requirement for a large tree cavity constrains
the range of sites used by Boreal Owl for nesting
habitat. As secondary cavity nesters, boreals are in-
timately linked with the organisms and processes
associated with formation of large tree cavities. An

envirogram (Andrewartha and Birch 1984) empha-
sizes the linkage between forest structural condi-
tions, primary cavity nester populations (wood-
peckers), forest insects and pathogens (Fig. 1).
The elements of the centrum relate directly to the
owl while the web depicts components of the sys-
tem important to maintaining the centrum. Ele-
ments of this envirogram are forest characteristics
associated mainly with the presence/absence of
suitable nesting cavities.

Beyond cavity availability, observations in the
Rocky Mountains suggest that forest structural
characteristics are important in nestsite selection.
In Idaho, comparisons of forest structure at nest
sites and random sites indicated use of stands with
mature and older forest structure. Forest structure
at nest sites differed from the random sample (101
sites) of available forest. Used sites occurred in
more complex forest, with higher basal area, more
large trees and less understory development than
available sites (Hayward et al. 1993). Also in Idaho,
a small nestbox experiment evaluated whether
choice of nest sites is driven solely by cavity avail-
ability or if forest structuré per se is important
when a range of alternatives are available (Hay-
ward et al. 1993). In this experiment nest boxes
were hung in three forest types that differed sig-
nificantly in structural characteristics. Owls used
boxes in two_fore: ith complex structure
(e.g., multiple canopy layers, many tree size class-
es) but did not use boxes in the forest type with a
Bé.ms single canopy layer,
more uniform tree diameters). Based on our ob-
servations I hypothesize that forest structure is im-
portant in an indirect way. Ow]s first search for nest
sites in forests of a particular structure because the
probability_of Ainding cavities is_highest in-those
types. So selection of old forest for nesting may be

AN

4



Vor. 31, No. 2 jyng 1997

RUM

Inized as
habitat; as

Boreal
Owl

thip between Boreal Owls and specific
1994b) focuses on Boreal Owl nesting

railability of cool microsites for
tructure, then, may influence the
real Owls through an interaction
heat stress.

: A variety of evidence suggests
in the Rockies forage principally
er forest, especially spruce-fir for-
37). These observations are cor-
:nce that red-backed voles (Cleth-
*present a dominant prey for Bo-
out their range in North Amer-
sen 1978, Palmer 1986, Hayward
), Hayward et al. 1993). Red-
rincipally forest voles (Hayward
). Our studies of small mammals

:dbacks were up to nine times

I mature spruce-fir forest than

its (Hayward et al. 1993). The

mportance of mature forest for

o from observations of snow

penings, young forest and ma-

“rusting is significantly reduced

i

*in mature forests facilitating access to small mam-
- mals during critical winter periods (Sonerud 1986,
' Sonerud et al. 1986). In Idaho, mortality and sig-
‘pificant movement events most often occurred

became severe.
An envirogram further emphasizes the link be-

tween Boreal Owl foraging habitat and particular
features of the forest, especially features linked
. with mature forests (see Hayward 1994b). The en-
virogram illustrates the indirect tie between Boreal
Owl fitness and abundance of lichen, fungi and
Vaccinium ground cover—all of which can be influ-
enced by various forest management practices.
~ The evidence regarding habitat use for nesting,
roosting and foraging in the Rockies suggests that
at a fine scale, Boreal Owls rely on particular char-
acteristics of mature and older forests. This rela-
tionship suggests that forest management at the
level of stands will likely influence abundance of
Boreal Owls.

Landscape Scale Habitat Relationships. Analysis
of patterns of Boreal Owl abundance in relation to
landscape patterns is not available for North Amer-

"ica. Indirect evidence from Europe and ‘North
~ America suggests that Boreal Owls differentiate
among forest habitats at the landscape scale. Our
observations of owls in Idaho suggest that land-
scapes dominated by mature sprucefir forest or
those with mature spruce-fir juxtaposed with ma-
ture larch (Larix sp.), ponderosa pine (Pinus pon-
derosa) or@aspen (Populus tremuloides) sites will have
" the greatest abundance of boreals (Hayward et al.
1992, 1993). In other words, an interspersion of
forests that generally support high density of cavi-
ties in mature spruce-fir forest will provide quality
habitat.

More direct evidence from Europe supports the
notion that landscape scale forest cover influences
Boreal Owl density and productivity. As the pro-
portion of Scotch pine (Pinus sylvestris) forest de-
creased and the proportion of Norway spruce for-
est (Picea abies) and agricultural land increased,
quality of territories (those with more frequent
nesting) increased (Korpimaki 1988). The conclu-
sion that territories with spruce forest and agricul-
tural land (in small patches) were the highest qual-
ity habitat was corroborated by evidence on breed-
ing frequency and clutch sizes.

Regional Scale Habitat Relationships. At very
broad geographic scales, distribution patterns of
Boreal Owls may also have important implications
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S.E. Douglas~fir Woodland
7 0ther Montane Forest

Gl

Figure 2. Pattern of potential Boreal Owl habitat in Ida-
ho suggesting the distribution of a portion of the meta-
population extending along the Rocky Mountains. Poten-
tial habitat is defined as forested sites in the subalpine-
fir zone throughout the state and Douglasir woodland
in southeastern Idaho. Other montane forests are not
considered potential habitat (adapted with permission of
Wildl. Monogr. from Hayward et al. 1993).

for management. In portions of the boreal forest,
distributions of Boreal Owls may be quite contin-
uous. Along the southern and northern borders of
the boreal forest and in the Rockies, the owl may
occur in an interesting geographic pattern which
likely results in a strong metapopulation structure
(Hayward et al. 1993). In Idaho, patches of suitable
habitat occur throughout the mountainous land-
scapes in a wide range of patch sizes (Fig. 2). As-
suming that subpopulations of owls occupy habitat
as hypothesized in Figure 2, the metapopulation
structure of the owl in the region is a complex mix
of subpopulations. Because of this structure, man-
agement of forest at the scale of individual national

* forests may have important implications for neigh-

boring national forests over a broad geographic re-
gion. ’

HYPOTHESES: BOREAL OWL RESPONSE TO
FOREST MANAGEMENT

Stand-Replacement Harvest. The importance of
mature forest to Boreal Owls for nesting, roosting
and foraging suggests that the shortterm i
of stand-replacement harvest (clear-cut) will be

negative. Open habitats as well as young, even-age
forests provide few resources for Boreal Owls. Fur-
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thermore, these habitats generilly do not enhance

habitat for woodpeckers or sl mammals. hm.M. ge
clear-cuts appear to provide 16 resource values for
Boreal Owis except along «(lyes where owls may

capture prey (Hayward 19041s). Io.SmSwﬁ impacts
will depend upon the size annd spacing of cuts and
the forest type being harvested. Furthermore,
long-term impacts may not patillel short term re-
sponse. )

' I hypothesize that small, piteh clearcuts imple-

mented with long rotations 114y Not negatively jm-
pact Boreal Owl habitat ovet the short- or long-

term. Boreal Owls generally itk prey within 30 ,

m of a perch (Hayward et al. :.:wv. s0 Bomn...umm
1~3 ha patch cut will be accessible for foraging.
Furthermore, in small patch cuts, ground cover,
which could reduce prey ava lity, often does not
change significantly from that fonind under the for-

€8t, snOW crusting affects only # Small Proportion
of a small forest opening and sl patch cuts em-
ulate, to some extent, the landscape structure of
mature spruce-fir forests (Kuigli! Ew&. In cases
where small patch cutting is cinployed, I hypothe-
size that potential negative in s will be reduced

if the patch cutting is concentritted in a portion of
each watershed rather- than dispersed 5.& ocmrozﬁ
entire watersheds and mature {01 est remains in the
matrix between cuts, )
Larger clear-cuts in conifer fuvcst most often will

200 yr. However,
ftnportant in main-
-ulb cavities in some

reduce habitat quality for 100
clear-cuiting of aspen may be
taining the long-term availab ! ' ;
Systems. In many forest systems apen 1s a pioneer
species that is lost through succession (DeByle wba,
Winokur 1985). Restoration ol aspen forests
through silviculture may be an Hporont manage-
ment tool to maintain Borea] Owl .EES.H in forest
Systems where aspen provides a wajonity of the
nesting habitat. Through noc_.A::._.:.i timber wmﬁ.
vest, large aspen which provide cavities for nesting
may be maintained over the long:tev, at the land-
- Scape scale, despite loss from indivulual stands. Mw.
Cus on aspen management may cve be more im-
portant in Systems where aspen wwiupies a mSm.E
.mn.§§v of the landscapx* and oceurs in
small patches associated with partu wlar microsites.
‘The shape of clear-cuts will [ikch :.m.:nsnm both
the short- and long-term impact v Boreal Owis.
Although no direct evidence is aarable. I Eﬁo&-
esize that more complex shaped tting E:G..mm.
pecially those with stringers of twest extending

10to cutting units in upland arcas. vparian buffers
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and patches of forest remaining within the cyfrees are nagsmm mbmmm
unit, will have fewer negative impacts than Eqm@b,& (G. vaéw, amwmwu
rectangular or circular cuts, This hypothesis stem wwowwmwﬁw HMMmm.on
from the pattern of habitat use by Boreal Owl prepf Boreal Owls

i ! lac
: ill i . : “Is more difficult.” The
species (Williams 1955, Merritt 1981, Wells Goslin i & Bipeal Ol sbo

and observations that wmemwMa broader scales preclt

Patches of forest AO. E@.Mﬂ Broad. seles, Twould

ward unpubl. data). . - 2
Based on the same arguments, sloppy clear-cug .nm mMMMMé manag
; ‘this .

(clear-cuts with residual standing dead and :ﬁ The issue of fragment:
trees, n&.umem.:v\ aspen and patchy slash), and n:rms uch of the discussion of
that retain standing and downed wood on the site; reliminary predictio:
will have fewer :mmw_...?m .vamnm, ..wm.vonmm.z% over meﬂ:v may be useful in stir
long-term. Hrm mitigating qualities of 3&55%1:% to potential respons
patches of live trees and shrubs, snags and woody

is ari icitly separate the influe
debris arise from several factors. These mmoBos&vr y S€p
will accelerate the rate at

; tthe influence of increase
which the furure mﬁuam? Fragmentation effects
forest characteristics'

att2ins mature and older iof changing the characte
(Knight 1994). In particular, recovery of fungi N:EQB osaic and must be cons

lichen populations may be accelerated by Smm:nm.mmum direct influence of rec
nance of residuals (Ure and Maser 1982, Hansen' The high mobility and
et al. 1991). mo: a daily basis by Boreal
Partial Cutting and Uneven-Age gmbwmmﬁmnwm react to fragmentation difi
Discussion of sloppy clear-cuts or irregular mro:mw.m For instance, timber har
to discussion owm through clear: ~cutting mar
partial cutting and uneven-age regeneration PT€% nus contorta) in 1-5 ha pat
selection ?ma.m out the area may not sign
an ESm<ms.mmmM quality if the remaining for

a:w:Qm by Boreal Owls exhibit a p:
over the long-term, mature; ural disturbance (Knight 1
and old forest qualities are maintained and Rmmwaommmn, owls move betwee
species composition does not exclude mEvoHSEwaw:w basis (Hayward et al.

L
ir,

of individual trees from an uneven-age stand in mm vested stands.
pattern that maintains the size structure of the ' Aside from fragmentatior

original stand) that retain forest structure, are { sider the impact of harvest

nesting rm_umSwm ferent forest types: aspen,
gv&oﬁ (harvest which removes E-w spruce-fir forests. I hypoth.
&Sa:&m. smaller than the dominant size class) and

£ impacts of any stand replac
single free selection that reduces competition m will be decreased if mSu.am
among dominant trees and increases tree growth, H Spruce-fir or aspen fore
could accelerate the process of developing suitable * Eno:mrow: the landscape.
nest structures. While clear-cutting eliminates red. Predicting the consequen
backed voles in Rocky Mountain forests (Campbell Sw broadest spatial manmm.H
and Clark 1980, Scrivner and Smith 1984, Ramirez ¢ Vation strategies at the regic
and Hornocker 1981), preliminary results of an ex- 3 On maintaining S.m .nosm_::M
pPeriment examining clear-cuts and group selection fapopulations. This 5<HMMM,
harvests indicate that red-backed voles remain § lations mu.a Hmuamnwvmm s wi
abundant in partial cut stands when many large § the persistence of owls
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linked to forest conditions (Hayward and Hayward
1995) and forest management will influence the
abundance of potential prey, and in turn, affect
owl population persistence. Forest structure will
also influence the availability of prey by changing
owl access to prey. For instance, forests with dense
ground cover or a high density of small trees will
reduce the efficiency of foraging Boreal Owls. Fur-
thermore, forest structure affects snow conditions
which influence prey availability (Sonerud 1986).
Cavity availability and prey availability likely in-
teract to influence Boreal Owl population growth.
Tree cavities occur nonrandomly across the land-

scape as do small mammal populations. The spatial

arrangement of cavities and prey (relative to one
another) are important in determining Boreal Owl
abundance. The conservation status of Boreai Owis
will be intimately tied to the interaction of these
resources.

While cavities and prey likely limit Boreal Owl
populations in most landscapes, predation and
competition may influence populations in certain
circumstances. In local situations, mustelids de-
stroy a high proportion of owl nests in some years
(Sonerud 1985). The influence of these losses on
population abundance is unknown. Evidence also
indicates that interactions with other owls may in-
fluence the distribution of Boreal Owls suggesting
that competition may be an important limiting fac-
tor in some situations (Hakkarainen and Korpi-
maki 1996). '

Boreal Owl Management Within Ecosystem Man-
agement. In western North America the ecology of
Boreal Owis is linked with many characteristics of
mature and older spruce-fir forests (Hayward
1994b). Management which facilitates the long-
term _maintenance of a landscape with significant
representation of mature and older forest habitat
will provide quality Boreal Owl habitat. Therefore,
management schemes which promote the process-
es that maintain. productive spruce-fir forests, and
management which facilitates the stand dynamics
necessary to produce old spruce-fir forest, will pro-
vide the habitat characteristics necessary for Boreal
Owls. As indicated earlier, this is not incompatible
with timber harvest. :

Most applications of ecosystem management
strive to manage systems to emulate natural distur-
bance patterns and processes. As reviewed by
Knight (1994), spruce-ir forests experience a va-
riety of disturbance agents that act at scales rang-
ing from single trees to hundreds of hectares. De-

' Therefore forest management must consider long-
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?

velopment of old forest conditions. following stanclarge tree cavites,

replacement disturbance proceeds slowly; succesits ecology many

sion to mature forest conditions takes >150 ysuch, the owl may

However, old forest stands represent a mosaic wama developing eco:
sulting from the frequent action of small scale &ﬂ%mm& scales, ws_a
turbance. Partial cutting emulates (to some mxﬂmba..,acmﬂ ,n.vm taken in 4
insect mortality and windthrow, two common &m\mbﬁﬁm:a harvest H.
turbances integral to the formation of old spruce par ticularly appro
fir forest structure. Alexander (1987:59) indicateqRocky Mountains.

that “uneven-aged cuiting methods—individua, Forest managerm
tree and group selection—have seldom been used alpine and boreal f
in spruce-fir forests, they appear to simulate Enhos_w. Such Smﬂwmm
natural dynamics of these forests.” Therefore, care, (among other t i
ful harvest of trees from spruce-fir forest may bor%ncnm.?, forests ir
be incompatible with maintaining important ele. the consequences
ments of old forest and habitat characteristicslong-term (post-gl

. linked with Boreal Owls. m.gmbwmmsmsn must

The paucity of information available on the re- condition of the pl
sponse of Boreal Owls to specific forest Em:wmo.,m Owls as on the poj
ment actions presents an obstacle to the onBEm.M%wzoEcozmz.a
tion of management within an ecosystem mnmam.w ) tir hank i
work. A strong conservation strategy for woﬂmw_w mom MMMMM _Nﬂ g the s
Owls cannot be produced without new _Sos_mmmﬂ ment of this paper. E
on Boreal Owl ecology. Management based on cur- ¢ Ronald Ryder, Gera
rent knowledge must contend with uncertainty wsam viewed an earlier %
be devised specifically to deal with this uncertainty.; were <ﬁmw meﬁwﬁ .
Adaptive management (Walters 1986), then, Ezmﬁw WM:WMWMEMEW folks
be built into any approach to manage the species, piscussions with Pai

particularly an ecosystem management strategy. (Oz) Garton and Joa
: . in development of :
ment in forest syster

. ) . . ted in part by
Based on my review of the habitat relationships | wﬁﬂwwnmxvaamaﬁ S

of Boreal Owls and management considerations, I’
offer the following conclusions: (1) Maintaining Bo- | LITERATURE CITED

real Owls on a local scale is not incompatible with ¢ ANDREWARTHA, H.G.

CONCLUSIONS

" timber harvest but is incompatible with extensive, % ical web: more or

stand replacement silviculture implemented over
gEEoﬁbm large cutting units;
(2) Forests with high habitat value for Boreal Owls
develop through long successional trajectories. !

animals, Univ. of
ALEXANDER, R.R. 19
agement of the E
in the central anc
Forest Serv. Agric

term forest patterns on broad spatial scales; (3) %MM:WZ SA. 199
The hypothesized metapopulation structure of Bo- B B a.o,m.mmwr fiie
real Owls in North America suggests that moﬂmmﬂm BONDRUP-NIELSEN, S
management must be coordinated at a regional habitat preferenc
scale; (4) Adaptive memMmmeﬂ which links man- eus). M.S. thesis, '
agers and research ecologists is necessary to pro- Canada.

duce the knowledge needed to understand the re- ; CampBELL, TM. AND
sponse of Boreal Owls to aiternative management . fects of logging ¢
approaches at a variety of spatial scales; (5) As a N Great Basin Nat. 4
top carnivore that preys upon the dominant small | OEE.? S.E. 1977. H
mammal species in subalpine forests and nests in Middle East and

.
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rest conditions mo=o§bm stang wwamm tree cavities, the Boreal Owl integrates into
Jance proceeds slowly; succesjts ecology many aspects of forest dynamics. As
est conditions takes >150 wn«m:n? the owl may represent a good model to aid
stands represent a mosaic Awamb developing ecosystem management; (6) At all
juent action of small scale &ﬂwm&& scales, an eye to restoration management
ting emulates (to some mxmnaﬂmgcmﬂ be taken in landscapes that have experienced
windthrow, two common &wmwbnmbm?w harvest in the past. Restoration may be
» the formation of old mvwcn@nﬁmﬁmoﬁm&_v\ appropriate in aspen forests of the-
\lexander (1987:59) indicateq Rocky Mountains.
cutting methods—individua® Forest management which sustains mature sub-
tion—have seldom been :mm%m.:umam and boreal forests likely will conserve Boreal
they appear to simulate the. Owls. Such management, however, must consider
hese forests.” Therefore, care.’ (among other things) the successional dynamics of
rom spruce-fir forest may boﬁwmvncnm.mn forests including the detritus food chain,
1 maintaining important m_n.w_..rm consequences of various disturbances and the
> and habitat nrm«mnmmnmanmfosm.ﬁag (post-glacial) trends in these forests.
wis. .gmﬂmmmﬁmmm must focus as much on the wamm..ﬂmnmm
>rmation available on the re.: condition of the plant communities used by Boreal

Is to specific forest anmm.m.m Owls as on the population dynamics of the owl.

2120 20T

s an obstacle to the moﬂsﬁm.“
within an ecosystem @mBm.w&oxzoirmUOZmzA.m . ,
ervation strategy for WOHmm._m I sincerely thank Gerald Niemi and JoAnn Hanowski

1ced without new + for organizing the symposium that led to the develop-
Wzoi_ommd « ment of this paper. Erin O’Doherty, Edward (Oz) Garton,

- Management based on. cur-; Ronald Ryder, Gerald Niemi and Daniel Varland re..

‘ontend with uncertainty and . viewed an earlier draft of this paper; their comments
to deal with this uncertainty, * were very helpful. The ideas presented here would not
t (Walters 1986), then, must % be possible without the aa&nmnmm fieldwork of many per-
oach to manage the species % sons including folks who have aided in my field studies.
PR P > & Discussions with Pat Hayward, Floyd Gordon, Edward
anagement strategy. m (Oz) Garton and Joan Friedlander have been influential
in development of my philosophy of wildlife manage-
m ment in forest systems. Development of this paper was
supported in part by U.S.E.S., Intermountain Forest and

# Range Experiment Station, RWU 4201.
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Sciurid Habitat mm_mﬁozmi_ow in Forests Managed
Under Selection and Shelterwood Silviculture

in Ontario

GILLIAN L. HOLLOWAY,' Facuity of Forestry, C:?mmm,@ of ﬁo\. ?.o. Earth Sciences Centre, Toronto, ON M5S 383, Canada
JAY R. MALCOLM, Faculty of Forestry, University of Téronto, mml: Sciences Centre, Tororito, ON M5S 383, Canada

Abstract

Although partial forest harvesting is practiced over \wﬁm are; ,m~

particularly on northern (Glaucomys sabrinus) and southern
Canada.

o

managers know little about its impacts on sciurid rodents,

m?.“:m squirrels (G. volans) in the northeastern United States and
We examined habitat relationships of mQ.::.Q.,BQm:ﬁ” (northern flying squirrels, southern flying squirrels, red squirrels

{Tamiasciurus hudsonicus], and eastern chipmunks [Tamias m%me@ at 2 spatial scales in managed and unmanaged coniferous
and hardwood forests of Algonquin Provincial Park, Onttario, Canada. We live-trapped rodents in 26 northern hardwood stands and
in 16 white pine (Pinus strobus) stands from 2002 to 2004. Zoﬂu..' m flying squirrel and red squirrel densities were significaniiy iower
in recently harvested (3-10 yr since harvest) mlmmag&oq stands| than in unmanaged stands. In contrast, southern flying squirrel

densities were higher in selection-harvested stands -than in oldforest areas. The densities of northern flying squirrels and red

squirrels had a strong relationship with the density of large

ce (Picea sp.) and hardwood trees and snags in conifer sites.

Southern flying squirrel numbers had a positive association with ,Him density of mast trees at the landscape level but not at the stand
level in hardwood forests. Eastern chipmunk density had a positive correlation with the volume of old downed woody debris and
the stems per hectare of declining trees. Weirecommend forest Fw:mmma retain more large spruce and hardwood trees to mitigate

the impacts of shelterwood harvesting on northern flying squirre

iand red squirrels, and that they maintain high mast availability at

the landscape level to ensure the persistence of southern flying squirrefs. (JOURNAL OF WILDLIFE MANAGEMENT 70(6):1735-~

" 1745; 2006)

Key words

eastern chipmunk, Glaucomys sabrinus, O_wc003<m <o_.mn,3m~ habitat use,

northern flying squirrel, Ontario, partial harvesting,

red squirrel, southemn flying squirrel, Stepwise regression, Tamias striatus, Tamiascitrus hudsonicus.

Many jurisdictions in North America, including Omﬂmno“
Canada, have selected flying squirrels (Glaucomys spp.) as

indicators of sustainable forest management practices. This

designation has resulted in a relatively large body of research
on these and other tree squirrels in landscapes managed
under clearcut logging (Rosenberg and Anthony 1992, Witt
1992, Carey 1995, 2000, Martin and Anthony 1999, Cote
and Ferron 2001). However, partial harvesting techniques,
such as selection and shelterwood logging, have received less
attention. These are common silvicultural techniques
employed in temperate mixedwood forests in northeastern
Northern America. In these systems, forest operators
remove a portion of the overstory at relatively shorter
intervals (approx. 20 yr), creating a more frequent, but less
intensive disturbance regime, than under dlearcut logging.
The effects of partial harvesting on canopy-dwelling
organisms are likely to differ from those resulting - from
clearcutting because partial harvesting maintains a relatively
closed-canopy mature forest throughout the harvest cycle.
Unfortunately, only 2 studies have examined the effects of
partial harvesting (shelterwood harvesting) on flying'squir-
rels (Waters and Zabel 1995, Taulman et al. 1998). These
studies found that &Fw?m@:ﬂ%ﬁ harvest intensities: (<10
m?/ha residual basal area) negatively affected flying squirrel
populations. Researchers have not examined the effects of

' E-mail: gillian.holloway@utoronto. ca

selection harvesting systems in hardwood forests, which
typically leave greater residual basal areas than shelterwood
logging.

Although partial harvesting systems retain canopy cover
on sites, impacts on tree squirrel populations may manifest
. through other logging-induced changes in forest structure.
| Partial barvesting typically involves a reduction in the
- abundance of diseased and dead trees (McComb and
o Lindenmayer 1999, McGee et al. 1999, Costello et al.
2000) and often results in more homogenous forest
- structure, with reduced tree density and size (Costello et
.- al. 2000). These changes may be important for arboreal
¢ mammals (Gerrow 1996, Ommn.% 2000) and could result in
negative effects for cavity nesters (Imbeau et al. 2001).

Most past studies on sciurids have only considered local
(site-level) effects; however, organisms may demonstrate
- different responses to the same factor at different scales
-, (Wiens 1989). Studies in fragmented landscapes suggest
1 that flying squirrels may be sensitive to area effects (Nupp
' and Swihart 2000) and indicate that large clearcuts may act
| as barriers to dispersal and movement (Bendel and Gates
' 1987). Taulman (1999) found that flying squirrels nested in-
~ adjacent unharvested forest following partial harvesting,
- suggesting that the amount and configuration of unhar-
vested stands might modulate flying squirrel responses to
! forest harvesting. In concert, these studies raise the
' possibility that local responses to forest harvesting might,

Holloway and Malcolm = Sciurid Habitat Relationships in Managed no_.mmwm
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Table 3. Mean (+ SE) values for site-level habitat variables that. differed m_,..io:@ logged and old hardwood and pine forest sites in Algonquin Provincial

Park, Ontario,

Canada, 2002-2004. Variable units are the number of mﬁam per hectare unless otherwise stated.

Recent cut n- = 8,72,

Old cutin.= 8>

Old forest n = 10, 92

Habitat variable® Mean SE SE Mean SE P

Hardwood " ¢ .
BA (m%ha) 19.0 1.2 i 0.8 31.0 1.4 <0.001
Conifer 13.1 .7 5.9 39.9 8.4 0.020
Con > 25 8.1 5.4l 25 23.6 5.8 0.028
Hwd > 25 54.5 3.8 5.0 70.4 4.0 0.044
Spruce > 25 05 04; 0.3 35 1.1 0.014
Snags 10.8 3.7 ! 3.5 28.8 4.8 0.008
Snags > 25 30 o7 L _ 1.4 10.1 1.1 <0.001

Pine ‘ 3 :
BA (m%ha) 20.0 18 NA 30.7 1.3 <0.001
CanClos (%) 826, 0 . NA. 89.4 1.6 0.001
Conifer 215 it TNA 229.3 25.4 0.047
Hwd > 25 . 3.9: N NA 27.4 3.9 0.018
Spruce > 25 1.0} ; NA 2.1 0.080
Snags > 25 SR NA \%;J 2.0 0.022

P p———

2 Sample sizes for hardwood and pine forests, respectively.
® we sampled old cut stands only in hardwood forests.
¢ See text for definition of habitat variables.

logging histories evenly between years, and hence’ allow '

equal application of any biases among comparisons. .
Habitat variable reduction and variance partition-
ing.—The various sciurid species tended to be more or less

abundant in one forest type (hardwood or conifer), but |
uncommon in the other; hence, we undertook community |

analyses separately for hardwood and white: pine ssites. .
Because squirrel densities differed between trap years (see
Table 1), we first partialled it out of the models. To examine |

species—habitat relationships, we performed partial

redun-

dancy analysis (RDA), which served to reduce the number

of site-level habitat variables (some of whith were: highly
correlated with each other). Initially, we entered the 17 site
habitat variables into the RDA (see Habitat Measurements,
above). We computed the statistical significance of each
variable using Monte Carlo simulations and a forward

selection routine (9,999 permutations). We ‘sequentially |

removed variables that contributed little (highest: non-
significant P-value) until the inflation factor was <10 (ter
Braak and Smilauer 1998). We retained 11 variables in the
hardwood model and 9 in the white pine model.

We investigated the relative importance of site and
landscape variables using variance partitioning (Borcard et
al. 1992, Cushman and McGarigal 2004). This analysis
measures the variation in a community matrix, explained
independently and jointly by different sets of ‘explanatory
variables. We calculated the unique variation at each level
(site and landscape) by partialling out (as a covariate)
variation due to the other level. We performed all multi-
variate analyses with CANOCO 4.5 for Windows (ter
Braak and Smilauer 1998). .

Individual species responses.—We plotted the density
of each squirrel species against all habitat variables to ensure
that assumptions of normality and homogeneity were
satisfied and to check for the possibility of curvilinear

'

relationships. We In-transformed southern flying squirrel ;

5

.l — 4.7= 584

densities in hardwood sites and red squirrel densities in pine
sites to normalize the variance. We performed analysis of
variance (ANOVA) with Bonferroni-corrected post hoc
tests for each species to compare densities among years.
Where a significant year effect existed (P < 0.050), we
included it in all the following regression and ANOVA
analyses. We analyzed the influence of logging history on
squirrel density and habitat variables with ANOVA.

We used linear regression to develop sciurid habitat
relationship, except in 2 instances (northern flying squirrels
and red squirrels in hardwood sites) where densities were
low and we therefore used logistic regression (on presence/
absence). For all species, if a year effect was significant, we
included it in all models. To develop site-level habitat
models, we used 2 methods, stepwise regression and a priori
selection of candidate variables followed by use of Akaike’s
Information Criterion (AIC; Burnham and Anderson 1998)
to compare among models created from these candidate
variables. In the former method, we used the site-level
habitat variables remaining after the RDA forward selection
routine. In the latter method, we picked 5-6 variables for
each species that we reasoned to be most important based on
relationships observed or hypothesized in the literature
(listed in Table 1). From these candidate variables, we
constructed all possible models of up to 3 terms and used
AIC, to compare among them. Specifically, we calculated
the difference between the ith model and the minimum
AIC, (ie., AAIC) and the Akaike weight (w;) for each
model.

To incorporate landscape-level variables into these anal-
yses, we first forced the best site-level model into. the
analysis and then evaluated the value of the landscape
variables in explaining additional variation in squirre]
densities. We followed this hierarchical procedure for 2
reasons: 1) site-level variables proved to be more important
than landscape-level variables in explaining squirrel captures

Holloway and Malcolm © Sciurid Habitat Relationships in Zw:w@_ma Forests
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abundance of flying squirrels and hypogeous fungi was

significantly lower in shelterwood stands than in uncut old-
growth stands in California (Waters and Zabel 1995).
Beyond the local site-level effects of harvesting, we observed
additive effects of logging on the surrounding landscape.
This suggests that the interspersion of large harvested and
unharvested blocks on the landscape may be important to
ensure the persistence of red squirrels and northern flying
squirrels.

We developed habitat models using both stepwise
regression and models developed a priori. Stepwise regres-
sion has fallen into disfavor recently because of misuse of the
technique (excessive data dredging), its reliance on arbitrary
cutoffs (e.g., o = 0.05), and model over-fitting (Burnham
and Anderson 1998, Stephens et al. 2005). However,
models developed a priori may be equally prone to problems
when considering a large number of potential variables (e,
model dredging; Stephens et al. 2005). Thoughtful model
development is critical in both stepwise techniques and a
priori model building. If researchers take care in developing
models, we believe stepwise regression is a powerful tool and
should continue to be used in habitat studies. Habitat
studies often lead to the development of large sets of
potential variables, and the inclusion of novel variables can
lead to new insights.

Management _szommosm

Shelterwood harvesting decreased the density of large
spruces and hardwoods below critical thresholds for north-
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Composition of Bird Communities Following
Stand-Replacement Fires in Northern Rocky Mountain
(U.S.A.) Conifer Forests

RICHARD L. HUTTO

Division of Biological Sciences, University of Montana, Missoula, MT 59812, U.S.A., email hutto@setway.umt.edu

Abstract: During the two breeding seasons immediately Jollowing the numerous and widespread fires of
1988, I estimared bird community composition in each of 34 burnediforest sites in western Montana and
northern Wyomsing. I detected an average of 45 species per site and a total of 87 species in the sites combined,
A compilation of these data with bird-count data Jrom more than 200 additional studies conducted across 15
major vegetation cover types in the northern Rocky Mountain region showed that 15 bird species are gener-
ally more abundant in early Dostfire communities thar in any other major cover type occurring in the north-
ern Rockies. One bird species (Black-backed Woodpecker, Picoides arcticus) seems to be nearly restricted in its
babitat distribution to standing dead forests created by stand-replacement fires.. Bird communities in recently
burned forests are different in composition from those that characterize other Rocky Mountain cover bypes
(ncluding early-successional clearcuts) Drimarily because members of three feeding guilds are especially
abundant therein: woodpeckers, Jlycatcbers, and seedeaters. Standing, fire-killed trees Dbrovided nest sites for
rearly two-thirds of 31 species that were Jound nesting in the burned sites. Broken-top snags and standing
dead aspens were used as nest sites Jor cavity-nesting species significantly more often than expected on the ba-
sis of their relative abundance. Moreover, because nearly all of the broken-top snags that were used were
Dbresent before the fire, forest conditions prior to a fire (especially the presence of snags) may be important in

abundant in or relatively restricted to burned Jorests, stand-replacement Jires may be necessary for long-term
maintenance of their populations. Unfortunately, the current Jfire policy of public land-management agencies
does not encourage maintenance of stand-replacement fire regimes, which may be necessary for the creation
of conditions needed by the most [fire-dependent bird species, In addition, salvage cutting may reduce the suit-
ability of burned-forest babitat Jor birds by removing the most important elemeni—standing, fire-killed
trees—needed for feeding, nesting, or both by the majority of bird species that used burned forests.

Composicion de las noican»uﬂ de aves luego del reemplazo de rodales a causa de incendios forestales en
bosques de coniferas de las montafias Rocosas del norte

Resumen: Durante las dos t#ltimas temporadas de cria immediatamente después de los numerosos Y exten-
sos incendios de 1988, estimé la composicién de la comunidad de aves en cada uno de los sitios de bosques
incendiados, en el oeste de Montana Y el norte de Wyoming. Detecté un bromedio de 45 especies por sitio yun
total de 87 especies en todos los sitios combinados. Una recopilacién de estos datos con otros de conteo de
aves a partir de mds de 200 sitios adicionales, conducido a lo largo de 15 tipos Dbrincipales de cobertura de

vegelacion en las montarias Rocosas del norte mostré que 15 especies de aves eran en general mds abundan-

bresente en las Rocosas del norte. Una especte de ave (el pajaro carpintero de espalda negra, Picoides arcticus)
Darece estar restringida en su distribucion a los drboles mauertos en pte, que quedan a causa del reemplazo de
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Table 4. The numbers of seven species of conifers (> 10 em
diameter at breast height) encountered along a series of transects in
the Grant Village, North Fork, Canyon Creek, and Blackfoot-
Clearwater sites, and the percentages of these used by woodpeckers

Huno

Table 6. Number (%) of cavity and open-cup nests in each of six
classes of potential nest sites.

Open-Cup  Available

for M@&mﬂm PUrpeses. Nest Site Cavity Nests Nests (%)*
Broken-Top Conifer 1531 3049 6
Woodpecker - pniaceTop Conifer 12 (25) 9 (44) 92
Tree Species ()  wse®) Broken-Top Aspen 204 0 (0) 0
Ponderosa pine, Pinus ponderosa 297 80.5 Intact-Top Aspen 18 (38) 0 2
Western larch, Laréx occidentalis 100 64.0 In Bank, On Ground 1@ 8 (38) n/a
Douglas-fir, Pseudotsuga menziesis 593 47.9 In Shrub 0 13 n/a -
Engelmann spruce, Pécea engelmanni 109 23
Lodgepole pine, Pinus contorta 647 0.2 *Based on a sample of 200 trees along a single, 10-m-wide transect
Subalpine fir, Abies lastocarpa i 0.0 insheCanyon Creekae,

*Percentages differ significantly among tree species (G = 1081, p =
0.000).

species are not the same as those that best predict the
presence of another. Accordingly, the single variable

that shows the best partial correlation with bird abun-

dance varies widely among species (Table 7).

Discussion

Contrary to what one might expect to find immediately
after a major disturbance event, I detected a large num-
ber of species in forests that had undergone stand-re-
placement fires. Huff et al. (1985) also noted that the
density and diversity of bird species in one- to two-year-
old burned forests in the Olympic Mountains, Washing-
ton, were as great as in adjacent old-growth forests.
These numbers are not an artifact of birds simply pass-
ing through on their way from one adjacent unburned
area to another. Most species we detected were feeding
in the burned forests, and at least a third (36%) of those
detected were nesting therein as well. If the birds were
merely feeding while passing through, I should have de-
tected more species and individuals in small burns and
fewer in large burns because the probability of passage
should decrease with increased isolation from unburned
source areas. In fact, the presence of a species was

largely independent of burn size; in only two cases
(Townsend’s Solitaire [Myadestes townsendi] and Soli-
tary Vireo [Vireo solitarius]) was bird abundance signif-
icantly negatively correlated with burn size, and those
species may indeed have been present in the smaller
burns because of the proximity of unburned forest to
some of the census points.

Several bird species seem to be relatively restricted in
distribution to early post-fire conditions. These include
Olive-sided Flycatcher, Threetoed Woodpecker, Black-
backed Woodpecker, Clark’s Nutcracker [Nucifraga co-
lumbiana), and Mountain Bluebird [Siafia curru-
coides]. Although none of these species may be consid-
ered an early post-fire obligate in the strictest sense, few

- strict obligates are associated with any habitat (Niemi &

Probst 1990). I believe it would be difficult to find a for-
est-bird species more restricted to a single vegetation
cover type in the northern Rockies than the Black-
backed Woodpecker is to early post-fire conditions. Al-
though it is possible that Black-backed Woodpecker
populations are maintained by source refuges of low
numbers in unburned forests, it is equally likely that
their populations are maintained by a patchwork of re-
cently burned forests. The relatively low numbers in un-
burned forests may be sink populations that are main-
tained by birds that emigrate from burns when
conditions become less suitable 5-6 years after a fire.

Table 5. The sizes of each of three species of trees used by woodpeckers for feeding purposes in the Blackfoot-Clearwater site.

Tree Diameter at Breast Height (cm)

Tree Status T 0-10 10-20 20-30 30-40 >40 Significance*
Douglasir, Pseudotsuga menziesii )

not fed upon 269 180 77 9 0

fed upon 10 70 123 24 10 0.0000
Ponderosa pine, Pinus ponderosa : )

not fed upon 261 39 17 1 1

fed upon 72 175 48 7 9 0.0000
Western Larch, Larix occidentalis

not fed upon 16 4 o o o o

fedupon - 11 30 3 0 0 0.0001

*Based on G-test of independence besween tree size and signs of feeding activity.
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Positive effects of fire on birds may appear only under
narrow combinations of fire severity and time-since-fire
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Abstract. 'We conducted bird surveys in 10 of the first 11 years following a mixed-severity fire in a dry, low-elevation
mixed-conifer forest in western Montana, United States. By defining fire in terms of fire severity and time-since-fire, and
then comparing detection rates for species inside 15 combinations of fire severity and time-since-fire, with their rates of
detection in unburned (but otherwise similar) forest outside the burn perimeter, we were able to assess more nuanced
effects of fire on 50 bird species. A majority of species (60%) was detected significantly more frequently inside than
outside the burn. It is likely that the beneficial effects of fire for some species can be detected only under relatively narrow
combinations of fire severity and time-since-fire. Because most species responded positively and uniquely to some
combination of fire severity and time-since-fire, these results carry important management implications. Specifically, the
variety of burned-forest conditions required by fire-dependent bird species cannot be created through the application of
relatively uniform low-severity prescribed fires, through land management practices that serve to reduce fire severity or
through post-fire salvage logging, which removes the dead trees required by most disturbance-dependent bird species.

Additional keywords: Black-backed Woodpecker, conifer forest, ecological integrity, fire severity, mixed-severity fire,

restoration, salvage logging, wildfire.
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Introduction

The earliest synthesis of fire effects on birds (Kotliar et al. 2002)
revealed that many species respond positively, others negatively
and still others in a mixed fashion to burned forest conditions.
Perhaps the most important pattern that emerged from this
synthesis is that some species (the more extreme including the
American Three-toed Woodpecker (Picoides dorsalis), Black-
backed Woodpecker (Picoides arcticus), Mountain Bluebird
(Sialia currucoides) and Tree Swallow (Tachycineta bicolor))
are relatively abundant in burned forest conditions. One (the
Black-backed woodpecker) is even relatively restricted in its
distribution to such conditions. For example, Hutto (1995)
reported that 15 species were more abundant in burned forests
than they were in any of the other 14 vegetation types included in
his meta-analysis. This carries important management impli-
cations because those species may depend to a large extent on
fire to create the habitat conditions they need for persistence —
habitat conditions that are severely compromised by fire pre-
vention, fire suppression, and post-fire salvage logging, seeding,
tree planting and removal of native shrubs (Saab and Dudley
1998; Kotliar et al. 2002; DellaSala et al. 2006; Hutto and Gallo
2006; Hutto 2008; Saab er al. 2009; Swanson et al. 2011;
DellaSala et al. 2014; Tingley et al. 2014).

Journal compilation © IAWF 2016

Until very recently, studies of fire effects did not distinguish
the effects of low-severity, mixed-severity and high-severity
fires. Therefore, reported responses of species were oftentimes
different from one study to the next, and terms like ‘mixed
responder’ were included in tables generated from synthetic
work on fire effects (Kotliar er al. 2002). Kotliar ez al. (2005)
noted that fire severity, time-since-fire, vegetation type and
other considerations could probably explain some of the varia-
tion among studies, but it was not until Smucker et al. (2005)
characterised the severity of the fire surrounding each of a series
of survey points that bird responses to fire became much less
ambiguous and remarkably consistent. Smucker et al. (2005)
proposed that most bird species respond predictably to fire, but
that the type of response (positive or negative) depends strongly
on fire severity. Subsequently, numerous studies (e.g. Covert-
Bratland e al. 2006; Kirkpatrick et al. 2006; Conway and
Kirkpatrick 2007; Koivula and Schmiegelow 2007; Kotliar
et al. 2007; Hanson and North 2008; Kotliar ez al. 2008; Vierling
and Lentile 2008; Nappi et al. 2010; Nappi and Drapeau 2011;
Dudley et al. 2012; Fontaine and Kennedy 2012; Lee et al. 2012;
Lindenmayer et al. 2014; Rush et al. 2012; Hutto et al. 2015;
Stephens e al. 2015) have demonstrated a marked effect of fire
severity on either the occurrence or breeding success of selected ‘
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bird species. In addition to fire severity, the number of years
following a fire event (time-since-fire) can have significant
influence on bird response. Again, there are some important
studies that have included early vs later stages of succession
after fire in their analyses of bird occurrence patterns (Taylor
1973, 1979; Taylor and Barmore 1980; Raphael ef al. 1987;
Breininger and Smith 1992; Hutto et al. 1995; Pyke et al. 1995;
Ganey et al. 1996; Woinarski ef al. 1999; Bechtoldt and Stouffer
2005; Covert-Bratland et al. 2006; Saab et al. 2007; Vierling and
Gentry 2008; Brown et al. 2009; Chalmandrier et al. 2013;
Holmes et al. 2013; Hutto et al. 2015). Taken together, results
from these two kinds of studies suggest that the simultaneous
consideration of severity and time-since-fire might allow us to
detect fire effects that are even more nuanced.

The purpose of this study was to document the response of
native bird species to the Black Mountain fire, a 3500-ha,
lightning-caused, mixed-severity fire that burned through a
lower-elevation dry, mixed-conifer forest immediately west of
Missoula, Montana, in 2003. Using point-count data from each
of 10 years following the fire, we compared the occurrence rates
of bird species in a variety of burned forest conditions across a
space-time continuum with their occurrence rates in surround-
ing unburned forest of the same vegetation type. This study was
designed to test whether a combination of fire severity and time-
since-fire is necessary to expose some positive effects of fire on
birds in dry, mixed-conifer forest, which is common across the
mountainous West.

Methods
Study area

Situated at the south-west edge of the city of Missoula, Montana,
United States, the 2003 Black Mountain fire started in mature,
low-elevation, mixed-conifer forest dominated by Ponderosa
Pine (Pinus ponderosa), Western Larch (Larix occidentalis),
Lodgepole Pine (Pinus contorta), and Douglas-fir (Pseudotsuga
menziesii) on 8 August as the result of a lightning strike. The fire
burned slowly until it grew rapidly on 16 August when it spread
across 1500 ha in 2 h and prompted the evacuation of 130 homes;
it eventually burned ~3500 ha. The spatio-temporal effects of
the Black Mountain fire and their relationship with wildland fire
hazard and risk were discussed by Hardy (2005), the fire was
also the subject of several studies that were designed to measure
the effectiveness of the severity classifications associated with
the Burned Area Reflectance Classification (BARC) map that
was generated following the fire (Hudak er al. 2004; Hudak et al.
2007; Lentile ef al. 2007).

Overall design

There are limits to case history studies of single fire events due to
the lack of treatment replication, but it is nearly impossible to
attain true treatment-level replication of severe-fire events in
either an experimental or natural fashion; case studies are sine
qua non in fire ecology (Hargrove and Pickering 1992).
Therefore, fire ecologists must take advantage of individual
opportunities that arise, and then rely on meta-analyses at some
point in the future to understand the extent to which results can
be safely generalised more broadly beyond any single event.

R. L. Hutto and D. A. Patterson

To assess fire effects, we sought to compare bird occurrence
rates in the burned forest to those we would have expected to
observe in the absence of fire. As is true with most unplanned
natural disturbance events, no bird surveys had been conducted
within the burned area before the fire, so we estimated what the
occurrence rates of bird species in the study area were likely to
have been before the fire by drawing samples from a subset of
the Northern Region Landbird Monitoring Program database
(Hutto and Young 2002). Point-count locations were positioned
in unburned but otherwise similar (dry, low-elevation, mixed-
conifer) forest within a 100-km? block centred on the fire using
methods identical to those used in this study (Fig. 1). We used
data from the most recent year sampled at each point, which
yielded 717 points that were surveyed sometime between 1992
and 2009. Although bird occurrence rates certainly vary across
space and time, that variation is very small relative to variation
among vegetation types. Therefore, the large number of points
drawn from a variety of locations and years should serve to
swamp outlier places or years that might otherwise bias an
estimate of the ‘average’ occurrence rate for each species in a
typical unburned mixed-conifer forest.

We used a digital orthophoto of the fire perimeter to initially
position 279 bird survey points throughout the burned area,
spacing points no closer than ~200 m from any other point.
Beginning 9 months after the fire and for 10 of the first 11 years
following the fire, one of the authors (RLH) visited an average of
100 (range = 77-127) points every post-fire year except 2008
within a 6 x 2 km rectangle that covered the south-east portion
of the fire (Fig. 1). The survey locations were well distributed
across the study area in each year, although the precise locations
varied somewhat from year to year because of variation in
survey routes taken by the observer. A given point may or
may not have been visited in more than one year; specifically,
the numbers of points visited from 1 to 10 times across years
were 80,37, 29, 14,17,41, 39, 12,9 and 1, respectively. In most
instances, points were visited on a single occasion in any given
year (of 1087 point visits across all years, only 29 were visited
multiple times in a given year). In instances where points were
visited more than once in a given year, we randomly selected one
of the visits for analysis. Thus, data associated with each point
are represented by a single visit in each year. A summary of
survey effort (numbers of independent survey points) across the
combinations of fire severity and time-since-fire are presented
in Table 1.

Bird surveys

Point counts were conducted during the height of the breeding
season every year (last week of May to the first week of July) and
lower elevations were visited earlier in the season than higher
elevations. On a given visit to each point, we used standard
10-min point-count methodology (Hutto ez al. 1986; Ralph et al.
1995) to record the distance to and identity of each bird detected
by either sight or sound between 0630 and 1130 hours. We also
recorded an on-the-ground visual estimate of tree mortality
percentage (1-20%, 21-40%, 41-60%, 61-80% and >80%)
within 100 m of each survey point during each of the first 2 years
after the 2003 fire and used the mean value as an index of fire
severity surrounding the point.
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Fig.1. The small rectangle encloses the bird survey points that were positioned within the 2003 Black Mountain fire perimeter, 5 km
west of Missoula, Montana. The larger 100-km? area surrounding the rectangle shows the locations of the 717 unburned-forest bird

survey points outside the fire perimeter. Source: Google Earth.

Table1. The number of independent surveys (point-counts) that were conducted in each combination of time-since-fire and fire severity within the
Black Mountain fire near Missoula, Montana, USA

Fire severity (tree mortality) Two—year interval

2004-2005 2006-2007 2009-2010 2011-2012 2013-2014
1-40% 35 36 40 59 57
41-80% 47 51 65 85 97
>80% 100 97 84 108 126

Statistical analyses

Because the numbers of individuals of any one species are
notoriously difficult to estimate during a 10-min count, the most
reliable information that can be obtained from a point count is
the presence or absence of a species (Hutto 2016). Therefore, we
recorded the species detected within a fixed, 100-m radius sur-
rounding each survey point and used the proportion of points at
which a species was detected (naive occupancy) as a response
variable to reflect bird abundance. We did not employ occu-
pancy modelling (MacKenzie et al. 2006) or distance sampling
to estimate bird density (Buckland ez al. 2001) because points
were visited only once in a given year, sample sizes for most
species were too small to estimate reliable detection functions
and mean detection distances to all bird species in the unburned
and burned forest types (the most important potential source of
detectability bias) were not significantly different (46.6 m vs
47.1m; t=—1.14,d.f. =15 810, P =0.26). In addition, several

il

fundamental assumptions associated with distance sampling

could not be met; these include the assumptions that (1) there is
no bird movement in response to the observer, (2) changes in
vegetation with distance from the observer do not confound the
effect of distance alone, (3) observers can obtain accurate esti-
mates of the number of individuals of each species surrounding a
point and (4) observers can obtain accurate estimates of dis-
tances to birds that were heard but not seen (90% of all detec-
tions). Welsh et al. (2013) discussed why these and other
problems can lead to biases that are as bad as or worse than those
that might be present in unadjusted data. Johnson (2008) also
discussed instances where simple indices, such as percentage
occurrence, are likely to be more reliable than distance-adjusted
density estimates and a multi-species survey is one of those
instances. To confirm that the patterns we describe are not
artefacts of detection bias, we conducted an additional analysis
based on data drawn from a very limited 50-m radius, where
detections can be assumed to be very near 100% for most spe-
cies, none of the bird distribution patterns was affected by the
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use of this more restricted dataset. Analyses were conducted on
50 species that were detected on at least 10 point-counts (either
inside or outside the fire perimeter), were not wide-ranging large
raptors and were not restricted to riparian or wetland habitats
embedded within the mixed-conifer forest.

We started with a traditional analytical approach, where we
used Chi-square test analyses to investigate whether the proba-
bility of occurrence of any given bird species differed signifi-
cantly between burned and unburned points. We then conducted
amore refined analysis to assess whether there were differences
in percentage occurrence between the surrounding unburned
mature forest and any combination of fire severity and time-
since-fire. To smooth out smaller-scale variability and to
achieve adequate sample sizes in each combination of fire
severity and time-since-fire, we first aggregated the counts for
each species into 3 fire-severity levels (1-40%, 41-80% and 81—
100% tree mortality) and 5 2-year periods (2004-2005, 2006—
2007,2009-2010,2011-2012 and 2013-2014), which preduced
counts for 15 combinations of fire severity and time-since-fire.
We then computed the odds ratio of seeing a species in each of
the 15 combinations relative to the surrounding unburned
(equivalent to pre-fire) forest. Since there were some 0 counts,
we added 0.5 to all counts for all species (Agresti 2002). The
odds ratio for fire severity level i and time period j for a given
species is:

5, — L +0.5)/(xj +0.5)
Y (xp1 + 0.5)/ (x50 + 0.5)

where x;; and x; are the numbers of points where the species
was and was not detected, in fire severity level i during time
period j, and x5; and xp are the analogous counts for the outside-
fire base (labelled 2003 along the year axis, but representing data
from outside the burn, regardless of year that the data were
collected). An approximate standard error for log 0;; is (Agresti
2002):

mmoowvi Lt L 1
8% ) = X1+ 0.5 xy0+0.5  xp1 +0.5 x50+ 0.5 ’

To assess the statistical significance of the odds ratio we
computed z; = log 6;;/SE(log 6;) (the expected value of the
log-odds ratio is 0 when the true-odds ratio is 1). Because we
ran over 700 comparisons in total, we calculated Bonferroni-
adjusted P-values to provide an estimate of the statistical
significance associated with each odds ratio. All data manipula-
tion and plots were conducted in R (R Core Team 2014) using
packages dplyr (Wickham and Francois 2015), tidyr (Wickham
2014) and ggplot2 (Wickham 2009).

Results

We detected a total of 107 bird species in the combined dataset
drawn from burned and unburned forests, and 50 of those species
met target requirements for inclusion in analyses as described in
the methods (Table 2). By grouping points into two categories
(burned-forest and unburned-forest points) and then calculating
the percentage occurrence rates of each species inside and

R. L. Hutto and D. A. Patterson

outside the burned forest (Table 2), we found 25 species to be
more abundant in the burned forest (23 significantly so;
P <0.05), and 25 to be more abundant outside the burned forest
perimeter (21 significantly so; P < 0.05). In contrast, a majority
of species (60%) was significantly more likely to be detected in
at least one category representing a particular combination of
fire severity and time-since-fire within the burned forest than
within mature, unburned, green-tree forests of the same type
(Fig. 2). Although most species responded positively at 1 or
more combinations of fire severity and time-since-fire, not all
species responded positively in the same way. To help visualise
the positive and negative responses to fire and the differences in
patterns of response among species, we colour-coded the odds
ratios associated with a comparison of the occurrence rates for a
species in each combination of fire severity and time-since-fire
and its occurrence rate in unburned forest outside the fire
perimeter (Fig. 2).

h,nO.:...DD! \waz af tha &0

urteen (28%) of the 50
greater abundances within than outside the burned forest within
2 years following fire, most commonly in the moderate or
severely burned forest patches (Fig. 2). These included four
woodpecker species (Black-backed Woodpecker, Hairy Wood-
pecker (Picoides villosus), American Three-toed Woodpecker
and Northern Flicker (Colaptes auratus)) several thrush species
(Western Bluebird (Sialia Mexicana), Mountain Bluebird,
Townsend’s Solitaire (Myadestes townsendi)), two flycatcher
species (Western Wood-Pewee (Contopus sordidulus) and
Dusky Flycatcher (Empidonax oberholseri)), and two seed-
eating specialists (Cassin’s Finch (Haemorhous cassinii), Pine
Siskin (Spinus pinus)), among others (e.g. Rock Wren
(Salpinctes obsoletus), Lazuli Bunting (Passerina amoena),
Chipping Sparrow and (Spizella passerina)).

Several additional species exhibited significant but delayed
increases in abundance within the burned forest (e.g. Tree
Swallow; Lewis’s Woodpecker (Melanerpes lewis), Pygmy
Nuthatch (Sitta pygmaea), Dusky Grouse (Dendragapus
obscurus), Vesper Sparrow (Pooecetes gramineus), White-
breasted Nuthatch (Sitta carolinensis), Calliope Hummingbird
(Selasphorus calliope) and Williamson’s Sapsucker (Sphyrapi-
cus thyroideus); Fig. 2).

The significantly positive response to fire was, for several
species (e.g. Pygmy Nuthatch, Calliope Hummingbird, Cassin’s
Finch, Brown-headed Cowbird (Molothrus ater), Red Crossbill
(Loxia curvirostra), Pine Siskin, Red-breasted Nuthatch (Sitta
Canadensis), Hammond’s Flycatcher (Empidonax hammondii)
and Hermit Thrush (Catharus guttatus)), relatively restricted
to the lowest fire severity category (Fig. 2). A relatively large
number of additional species (MacGillivray’s Warbler (Geoth-
lypis tolmiei), Common Raven (Corvus corax), Pileated Wood-
pecker (Dryocopus pileatus), Western Tanager (Piranga
ludoviciana), Evening Grosbeak (Coccothraustes vespertinus),
Yellow-rumped Warbler (Setophaga coronata), Mountain
Chickadee (Poecile gambeli), Cassin’s Vireo (Vireo cassinii)
and Ruby-crowned Kinglet (Regulus calendula)) showed a
similar but non-significant response to fire.

Only six (12%) of the 50 species (Steller’s Jay (Cyanocitta
stelleri), Black-capped Chickadee (Poecile atricapillus), Gray
Jay (Perisoreus canadensis), Townsend’s Warbler (Setophaga
townsendi), Swainson’s Thrush (Catharus ustulatus) and
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Table 2. Bird species detected at survey peints within burned or surrounding unburned mixed-conifer forest
The list excludes species detected on fewer than 11 points, riparian specialists, and raptors. The location where a species was more frequently detected is shown
inbold. The last column shows the level of significance of any difference based ona Chi-square test. The four-letter mnemonic code for each species is provided
in parentheses after the Latin binomial. Statistically significant differences are based on Chi-square likelihood ratio (P < 0.05%, P < 0.01%%, P < 0.001%%+)

E

Species Burned (n=1087) Unburned (n="717) pPA
Hits % Hits %

Dusky Grouse, Dendragapus obscurus (DUGR) 46 4.23 2 0.28 b
Calliope Hummingbird, Selasphorus calliope (CAHU) 75 6.90 14 1.95 et
Lewis’s Woodpecker, Melanerpes lewis (LEWO) 15 1.38 0 0 s
Williamson’s Sapsucker, Sphyrapicus thyroideus (WISA) 58 5.34 14 1.95 bk
Hairy Woodpecker, Picoides villosus (HAWO) 244 22.45 21 293 g
American Three-toed Woodpecker, Picoides dorsalis (ATTW) 38 3.50 4 0.56 s
Black-backed Woodpecker, Picoides arcticus (BBWO) 76 6.99 0 0 b
Northern Flicker, Colaptes auratus (NOFL) 275 253 35 4.88 e !
Pileated Woodpecker, Dryocopus pileatus (PTWQ) 10 0.92 20 2.79 e
Olive-sided Flycatcher, Contopus cooperi (OSFL) 33 3.04 30 4.18 ns
Western Wood-Pewee, Contopus sordidulus (WEWP) 209 19.23 2 0.28 Ak
Hammond’s Flycatcher, Empidonax hammondii (HAFL) 100 9.20 131 18.27 HxE
Dusky Flycatcher, Empidonax oberholseri (DUFL) 285 26.22 102 14.23 o
Cassin’s Vireo, Vireo cassinii (CAVT) 94 8.65 195 27.20 hon
Warbling Vireo, Vireo gilvus (WAVI) 96 8.83 142 19.8 ok
Gray Jay; Perisoreus canadensis (GRAJ) 8 0.74 64 8.93 i
Steller’s Jay, Cyanocitta stelleri (STIA) 2 0.18 19 2.65 i
Clark’s Nutcracker, Nucifraga Columbiana (CLNU) 43 3.96 15 2.09 *
Common Raven, Corvus corax (CORA) 16 1.47 22 3.07 ns
Tree Swallow, Tachycineta bicolor (TRES) 22 2.02 0 0 Ll
Black-capped Chickadee, Poecile atricapillus (BCCH) 10 0.92 57 7.95 he
Mountain Chickadee, Poecile gambeli (MOCH) 108 9.94 189 26.36 Hkk
Red-breasted Nuthatch, Sitta Canadensis (RBNU) 341 31.37 386 53.84 ok
White-breasted Nuthatch, Sitta carolinensis (WBNU) 79 7.27 10 1.39 o
Pygmy Nuthatch, Sitta pygmaea (PYNU) 22 2.02 1 0.14 xR
Brown Creeper, Certhia Americana (BRCR) 12 1.10 17 2.37 ¥
Rock Wren, Salpinctes obsoletrus (ROWR) 41 3.77 2 0.28 ok
House Wren, Troglodytes aedon (HOWR) 384 3533 0 0 R
Golden-crowned Kinglet, Regulus satrapa (GCKI) 2 0.18 120 16.74 AR
Ruby-crowned Kinglet, Regulus calendula (RCKI) 152 13.98 321 44.77 He
Western Bluebird, Sialia Mexicana (WEBL) 123 11.32 0 0 ot s
Mountain Bluebird, Sialia currucoides (MOBL) 403 37.07 8 112 ol
Townsend’s Solitaire, Myadestes townsendi (TOSO) 194 17.85 116 16.18 ns
Swainson’s Thrush, Catharus ustulatus (SWTH) 48 4.42 280 39.05 xR
Hermit Thrush, Catharus guttatus (HETH) 38 3.50 58 8.09 *eh
American Robin, Turdus migratorius (AMRO) 241 22.17 164 22.87 ns
Orange-crowned Warbler, Oreothlypis celata (OCWA) 118 10.86 115 16.04 Hkk
MacGillivray’s Warbler, Geothlypis tolmiei (MGWA) 151 13.89 151 21.06 i
Yellow-rumped Warbler, Setophaga coronate (YRWA) 394 36.25 462 64.44 %
Townsend’s Warbler, Setophaga townsendi (TOWA) 55 5.06 281 39.19 g
Chipping Sparrow, Spizella passerine (CHSP) 676 62.19 319 44.49 KAk
Vesper Sparrow, Pooecetes gramineus (VESP) 14 1.29 1 0.14 ok
Dark-eyed Junco, Junco hyemalis (DEJU) 441 40.57 390 54.39 ok
Western Tanager, Piranga ludoviciana (WETA) 295 27.14 372 51.88 i
Lazuli Bunting, Passerina amoena (LAZB) 163 15.00 11 1.53 ey
Brown-headed Cowbird, Molothrus ater (BHCO) 164 15.0¢ 74 10.32 e
Cassin’s Finch, Haemorhous cassinii (CAFI) 93 8.56 20 2.79 ok
Red Crossbill, Loxia curvirostra (RECR) 77 7.08 39 5.44 ns
Pine Siskin, Spinus pinus (PISI) 184 16.93 131 18.27 ns
Evening Grosbeak, Coccothraustes vespertinus (EVGR) 3 0.28 16 2.23 ok
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Fig. 2. Heat maps reflecting the log-odds ratio associated with the percentage occurrence in each combination fire severity and time-since-fire in
comparison with the percentage occurrence in unburned forest outside the fire perimeter for each of 50 bird species (four-letter mnemonic codes provided in
Table 2; species are organised by their average log-odds scores, from those that had a large average positive response to those that had a large average
negative response to fire). Hotter (more red) blocks represent positive responses to fire and cooler (more blue) blocks represent negative responses to fire.
The symbols correspond with Bonferroni adjusted P-values (<& =0.01 <P < 0.05; +=0.001 < <0.01; * = P < 0.001). Thirty of 50 species (60%) were

significantly more abundant in burned forest at some combination of severity and time-since-fire than in unburned, mature green-tree forest.

Golden-crowned Kinglet (Regulus satrapa)) were detected less
frequently after fire, regardless of fire severity, and their detec-
tion rates generally continued to decrease over time (Fig. 2).

Discussion

Following the most common approach to assessing fire effects,
we first looked at whether there were significant differences in
bird abundances between the burned and surrounding unburned
forest. The results from this analysis were consistent with those
reported in many other studies of fire effects on birds (see
Kotliar et al. 2002) — roughly half the bird species appeared to
benefit and half did not (Table 2). Unfortunately, this kind of
analysis hid positive responses that became apparent only after
accounting for fire severity and time-since-fire. By dividing the
burned-forest data into 15 combinations of fire severity and
time-since-fire, we found results that were more nuanced than
those obtained from a simple ‘burned vs unburned’ analysis.
Specifically, 30 of 50 (60%) of the bird species considered
were significantly more likely to occur inside the burned forest
(at I or more combinations of fire severity and time-since-fire)
than outside the burned forest. The distinct location of the
greatest probability of detection for any 1 species across the
2-dimensional fire-severity and time-since-fire gradient, com-
bined with differences in those locations among species (Fig. 2),
suggests that the bird occurrence patterns are accurate reflec-
tions of bird abundance and not artefacts of some kind of sam-
pling bias that might affect all species similarly. Other recent
work (Stephens ef al. 2015) has also revealed that the locations

of peak abundances across a fire-severity/time-since-fire
gradient differ among species.

Many of these significantly positive responses would not
have been evident without partitioning the data into multiple
severity and time-since-fire categories. This kind of analysis is
difficult to conduct with data from any one fire because sample
sizes (the number of independent survey points in each severity-
by-year category) are generally much smaller than what we were
able to achieve here (Table 1). Even with the sample sizes we
achieved, we were still forced to use fewer categories than the
number used in the field to assess the statistical significance of
fire effects. Although each bird species responded uniquely to
the combination of fire severity and time-since-fire (Fig. 2), four
general classes of response are worth noting, along with some of
the most probable biological underpinnings behind each.

»

Response Pattern 1

This pattern is illustrated by species that showed an abrupt
increase in abundance within the first few years following fire,
and the elevated abundance persisted until the end of the 11-year
study primarily (but not exclusively) in locations that burned at
higher severities. Several woodpecker species (Black-backed
Woodpecker, Hairy Woodpecker, American Three-toed
" Woodpecker and Northern Flicker) showed this response pat-
tern (Fig. 2). The biological basis behind the abrupt increase in
woodpecker populations is well established and unambiguous:
bark and wood-boring beetle populations increase as individual
beetles detect the newly created abundance of fire-killed trees.



