


























and California and the Sierra Nevada in California
(Grinnell et al. 1937, Powell and Zielinski 1994) were
historically occupied by fishers; although, occurrence
of fishers in the northern Sierra Nevada was uncertain
(Grinnell et al. 1937; see Volume I, Chapter 5).

Just as for many species of conservation concern,
there is no single dominant threat to the distribution
or abundance of fishers. Anthropogenic and natural
stressors (Volume I, Chapters 3 and 4) act on fishers
at various scales and intensities throughout the
Assessment Area. We defined a threat as any factor
that may influence fisher life history attributes and
result in wild fisher populations not being sustainable
in the geographic area being assessed. We recognized
that a comprehensive assessment of threats to fishers
had to include 1) identification of documented
threats through a review of existing literature,

2) identification of other anthropogenic or natural
events that may also be potential threats to fishers
using our expertise and professional judgment,

3) identification of which aspects of fisher biology
and ecology might be influenced by different threats,
4) identification of anthropogenic activities and
natural events that could potentially be mitigated
through policy and management, and 5) an
evaluation of the role of synergy or interaction
among threats. Threats can affect an individual, a
population, or environments that support the species
of interest. Unless otherwise noted, we use the
phrase “effects on fishers” when a threat has a
potential negative influence on an individual fisher,
a fisher population, or environments capable of

supporting fishers.

Anthropogenic and Natural Events
That May Have a Negative Effect

on Fishers

Linear features, such as roads, can act as filters (semi-
permeable) or as barriers (impermeable) to wildlife
and may prevent population expansion and gene
flow (Woods and Munro 1996, Hayes and Lewis
2006; Plate 1). Major highways, provincial and state

highways, and paved forest roads generally have
higher speed limits than non-paved roads and are thus
a higher potential source of vehicle-caused mortality
to wildlife, including fishers (Ruediger 1996, Truex et
al. 1998; see Volume I, Chapter 6). Forest roads and
trails may be frequently used as travel and hunting
corridors by a variety of wildlife species (James

and Stuart-Smith 2000, Frey and Conover 2006),
including potential fisher predators, which may

increase vulnerability of fishers to predation.

Sources of human-caused mortality include non-
target captures of fishers in body gripping traps set
for other fur-bearing species (Volume I, Chapter 6),
fishers becoming trapped in wells or other containers
(Truex et al. 1998; Plate 2), and vehicles (Ruediger
1996). Where fisher distribution is adjacent to
human settlement, mortality can occur from

secondary poisoning intended for other species

(Plate 3).

Developments, such as urbanization, conversion to
agriculture, ski resorts, or large reservoirs, (Plate 4)
permanently remove potential fisher habitat and can
disrupt or create barriers to fisher movements. Fishers
living adjacent to human development in the urban-
rural interface and recreation developments can
potentially be exposed to diseases, especially those
diseases common to domestic dogs and cats (Riley et
al. 2004).

Moderate to dense canopy closure from overstory
trees provides key habitat features (e.g., den and rest
sites) and contributes to structural complexity of
forested environments, both of which are necessary
for fishers and their prey (Volume I, Chapter 7).
When overstory canopy is reduced, a fisher’s
exposure to weather extremes (e.g., temperature,
wind, precipitation, sun) and potential conflicts
with other species or conspecifics may increase
(Weir and Harested 2003, Weir et al. 2004, Weir
and Corbould 2008). Reducing overstory vegetation
may affect fishers” ability to move through forested
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(Volume I, Chapter 7). These and other structural
elements (e.g., large live trees with mistletoe brooms,
broken tops, heart rot, cavities, large branches,
rodent nests; large snags with cavities; and logs with
cavities, or piles of logs) also provide rest structures,
shelter from predators and inclement weather, and
contribute to prey habitat (Volume I, Chapter 7).
Reduction in abundance and distribution of
structural elements may negatively affect the energy
budgets of fishers by increasing travel distances
required to locate suitable dens or rest sites, thermal
refugia, and safe places to consume prey (Green et

al. 2008; Volume I, Chapter 7). Structural elements
may be lost as a result of vegetation management
practices (e.g., timber harvest, fuels and silvicultural
treatments) or stand-replacing wildfire (Hann et

al. 1997, Franklin et al. 20024, Green et al. 2008,
Wisdom and Bate 2008). Typically, decades are
required to develop these various structural elements,
and it may take more than a century to develop large,

hollow trees that are suitable for reproductive dens

(Volume I, Chapter 8).

Vegetation diversity contributes to habitat for a wide
variety of fisher prey species (Volume I, Chapter 7).
Reduction in vegetation diversity can decrease the
variety of tree species available to provide cavities

(for fisher denning and resting habitar), reduce the
resilience of forests to insects and diseases, and reduce
the diversity of environments capable of supporting
fisher prey species. Reduction in vegetation diversity
can result from uncharacteristically severe wildfire or
vegetation management practices. The time necessary to
restore vegetation diversity is variable and depends on the
process that caused the loss, subsequent management,

and site productivity (Franklin et al. 20024).

Uncharacteristically severe wildfire and fire
suppression activities can affect large areas of
the landscape, removing structural elements,
overstory cover, and other key components of
fisher habitat (see Volume I, Chapters 3 and 4).

Increases in fire size, intensity, and frequency can

change abundance and distribution of these forest
components and result in conditions that may not
support successful reproduction or survival of fishers
(Volume I, Chapter 4). Landscapes fragmented

by uncharacteristically severe wildfire may change
landscape permeability for fishers, cither permanently
through vegetation type conversion, or temporarily
until vegetation recovery occurs (Green et al. 2008).
Changes in landscape permeability can affect fisher
daily movements, home range establishment,
breeding season movements, and juvenile dispersal.
Fire suppression activities, such as snag felling,
permanent fire breaks, and burnouts (Plate 6), can
reduce the abundance of large structural elements
across the landscape. In post-fire landscapes, the
recovery time necessary to develop forest conditions
capable of supporting fishers is variable and depends
on the intensity of the fire, subsequent management
(e.g., salvage operations or reforestation), and
productivity of the site (Agee 1991, Franklin and
Spies 1991, Spencer et al. 2008).

The amount of contrast, size, and location of forest
patches interact to create patterns of fragmentation
(Lehmkuhl and Ruggiero 1991), which in turn
influence how individuals of a species select home
ranges and use the landscape. Fragmentation of a
species’ habitat may lead to population isolation
and reduce the chance of genetic exchange between
adjacent populations (Norse et al. 1986). For fishers,
fragmentation of forested landscapes may degrade
habitat quality by creating patches of unsuitable
environments within which individuals may not

be able to forage, find rest or den sites, or travel
through. Fragmentation may also affect prey species
composition, abundance, and availability (Buskirk
and Powell 1994, Hayes and Lewis 2006, Weir and
Corbould 2008). This may increase energetic costs
to fishers, which could ultimately affect survival,
reproduction, and recruitment (Weir and Corbould
2008). The need to travel through unsuitable
environments (e.g., lack of cover), or additional

travel time needed to circumnavigate such areas, may
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Threat Descriptions

For each of the 6 threat categories, we identified
subcategories based on differences in the type of
activity and potential effects on fishers. We divided
linear features into 3 threat subcategories and only
considered existing conditions in the Assessment Area
(Table 2). We considered highways and forest roads,
as well as railroads, canals, power lines and pipelines,
to be permanent fixtures on the landscape. Most
linear features represent some level of permanent
removal or change of potential fisher habitat. We
identified 3 threat subcategories associated with
human-caused mortality and reduction in fitness
and only considered existing conditions (Table

2). Lethal events encompass activities that directly
cause fisher mortality, whereas sub-lethal events
represent activities that may add new stressors (e.g.,
disease or poisoning that does not lead to death)

or activities that affect behavior that may increase
energy costs due to induced changes in behavior
(e.g., displacement from habitats or interference
with rearing young). We divided development into

5 threat subcategories and considered both existing
and future conditions in the Assessment Area (Table
2). We assumed that all development activities
permanently convert land to non-fisher habitat

or create filters or barriers to fisher movements.

We divided wildfire and fire suppression activities
into 2 threat subcategories and considered both
existing and future conditions (Table 2). We defined
uncharacteristically severe wildfire as fire occurring
beyond the historical range of natural variation
(magnitude, intensity, and duration) and suppression
activities to include fire line construction, burnouts,
backfires, and hazard tree felling. Uncharacteristically
severe wildfire and fire suppression activities
represent threats that potentially alter vegetation
communities and reduce the availability of structures
suitable for resting and denning. We identified

3 threat subcategories associated with changes in
landscape patterns and ecosystems and considered
both existing and future conditions (Table 2). We

defined fragmentation as the increase in isolation or

alteration of the configuration, spatial distribution,
or abundance of forested environments capable of
supporting fishers. Uncharacteristic insect and disease
outbreaks and climate change both have the potential
to negatively affect fishers by altering landscape

patterns.

We identified 4 subcategories associated with
vegetation management and considered both

existing and future conditions (Table 2). We used

a different approach to identify and organize

threat subcategories associated with vegetation
management. The 4 subcategories represent reduction
in or loss of habitat components important to fishers
and are outcomes of different vegetation management
activities. We believed that this was the best approach
to identify and evaluate threats resulting from a wide
variety of vegetation management techniques (e.g.,
management that would result in the reduction of
structural elements). We defined overstory reduction
as the loss of canopy closure provided by dominant
and co-dominant trees, and understory reduction as
the loss of vertical and horizontal diversity provided
by other vegetation. Reduction in structural elements
included loss of large live and dead trees, logs, and
reduction in vegetation diversity included both
within-stand diversity of trees, shrubs, and herbs and

diversity of vegetation communities within a landscape.

Threat Evaluation Areas

We identified 11 Threat Evaluation Areas (TEA;
Table 3) within the Assessment Area based on
differences in biophysical environment, human
modifications to those environments, current fisher
distribution, and political jurisdiction (Volume I,
Chapters 3, 4, and 5). Three TEAs encompassed
extant fisher populations: 1) Cascade Range, Oregon,
2) Northern California-Southwestern Oregon, and
3) Southern Sierra Nevada. The population status

of fishers in the South Thompson Similkameen

area of south-central British Columbia is uncertain
(Volume I, Chapter 5); we considered this population

extirpated for the purposes of this threat assessment.
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Evaluation of Threats

We used a modified Delphi process (a method

using expert opinion; Dalkey and Helmer 1963)

to structure the evaluation of potential threats we
identified on fishers. Potential threats on fishers were
interpreted in conjunction with current knowledge of
fisher distribution, abundance, habitat ecology, and
other aspects of fisher biology. We used a facilitated
workshop with the Interagency Fisher Biology Team
as the panel of 13 experts (Appendix 1). Panelists
were familiar with the geography, natural resources,
and management policies in the Assessment Area,
and, for ecach TEA, at least 1 panelist had expert
knowledge. All panelists were familiar with fisher
biology and ecology and 6 had expert knowledge
gained from conducting research on extant

populations within the Assessment Area.

Prior to the modified Delphi process, we
established the following criteria to ensure panel
members consistently evaluated and scored threat

subcategories:

1. 'The panel evaluated threat subcategories within
the context of current physical and human
environments (Volume I, Chapters 3 and 4) and

current land management practices.

2. 'The panel evaluated which aspects of fisher
biology and ecology (Table 1) were potentially
affected by a particular threat (Table 2).

3. Panelists used the effects of each threat (Table 2)
on aspects of fisher biology and ecology (Table 1)
as the basis for evaluating threats at the spatial
scale of the TEA (but not at smaller spatial scales
e.g., fisher home range, stand).

4. For TEAs not currently occupied by fisher
populations, panelists scored each threat
subcategory as if fishers occupied 30% of the
landscape. We used 30% because individual
panelists working in TEAs with extant
populations estimated that approximately 30%

of those areas were occupied by fishers.

5. When scoring, panelists considered the
magnitude, intensity, and duration of each threat
subcategory in each TEA.

6. Panelists scored each threat subcategory based
on a 100% probability that the threat occurred
in a given TEA; i.e., panelist scores did not
incorporate differential probabilities of a threat

occurring in an area.

7. Panelists scored each threat subcategory
independent of potential interactions or
synergistic effects with other threat categories.

8. Panelists primarily considered the direct
effects of a threat subcategory on fishers. For
example, major highways, provincial and state
highways, and forest roads were evaluated based
on the direct effects of loss of habitat along
road corridors, and whether traffic or habitat
modification along road corridors created barriers
to daily or seasonal movements. Indirect effects
(e.g., development and disturbance activities
associated with roads or utility corridors) were
evaluated as part of the human-caused mortality
and reduction in fitness and development

categories.

9. Panelists evaluated existing conditions for some
threats. For example, panelists evaluated roads
based on existing infrastructure. For other
threats, such as urban development, panelists
evaluated threats based on existing and new
developments occurring or likely to occur

given current growth trends (Table 2; Volume I
Chapter 4).

We used a 3-stage procedure to implement the
modified Delphi process. During the first stage, each
panelist independently scored the effect of various
threats on fishers by considering the magnitude,
intensity, and duration of each threat subcategory in
each TEA. Panelists scored threats on a relative scale
ranging from ‘0’ (no presumed threart) to ‘10’ (very
high presumed threat). The primary purpose of this
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stage was for panelists to familiarize themselves with
the process and we have not presented these scores.
Following the initial scoring, workshop moderators
facilitated a discussion during which panelists

briefly described how they arrived at their individual
scores (stage 2). These disclosure discussions were
not designed to influence panelists to change their
scores. Rather they were an opportunity for panelists
to share their expertise and to clarify the scoring
process. During stage 3, the final stage, panelists were
provided an opportunity to independently reevaluate
their threat scores. We used these as the final scores

for our analysis.

We did not attempt to gain consensus in threat
scores, but used a systematic approach to organize
complex information across a large region, capture
collective knowledge, and gain insights on how
various threats may affect fishers. We documented
the variability in the range of panelist scores, which
in part reflected uncertainty of how a threat might
be manifested in a TEA. Based on panelists’ scores,
we classified each threat subcategory in each TEA

as low-presumed threats (median score of 0-3),
moderate-presumed threats (median score of 4-6), or
high-presumed threats (median score of 7-10). We
used the magnitude of the range of a threat’s score

as the measure of variability in that threat’s score.

If the variability was low (differences of 0-4), we
considered confidence or agreement among panelists
to be high, whereas high variability (differences of
5-10) indicated less confidence or agreement.

Threat Interaction and Synergy

We did not consider interaction and synergistic
effects of threats during the modified Delphi
process. During that process, we ranked each threat
in isolation of others, fully recognizing that in a
given landscape, multiple threats may exist and
interact. We combined the outcomes of the panelists’
evaluation of threats and effects influencing aspects
of fisher biology and ecology (Table 1) from the
modified Delphi process with our professional

expertise to assess the potential for synergistic and
cumulative threat effects. We qualitatively evaluated
the complexity of interactions among threats to
determine combinations of threats that might
increase consetvation risks to fishers. We considered
that each situation could be different; the combined
effects of some threats may be additive, whereas
others may be synergistic. For example, highways in
association with development and recreation may
be a greater threat to fishers than when they occur
in isolation of other human activities (Plate 9). In
some cases, the effects of 1 threat subcategory (e.g.,
loss of structural elements) may be so great that no
other threats would have meaningful or measurable
effects and conservation actions to address the less
prominent threats would be ineffective until the
dominant threat was ameliorated or eliminated (Plate
10). There are likely threat thresholds beyond which

fishers can no longer persist.

When evaluating the synergistic effects of threats,

we also considered how threats may affect fishers in
different ways at smaller spatial scales (e.g., home
range, stand, site, and structure; Fig. 2). For example,
forest roads potentially increase the chance of
predation to an individual fisher (James and Stuart-
Smith 2000, Frey and Conover 2006), or reduction
in the abundance or availability of structural
elements in an individual home range may affect the

reproductive success of an individual female.
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Development, however, was evaluated to be a
moderate threat in those areas where fisher habitat
occurred close to rapidly growing urban and
suburban areas. Four threat subcategory and TEA
combinations had highly variable scores among
panelists (Fig. 5): large reservoirs and recreation in
South-Central British Columbia, urbanization in
Oregon East Cascades, and recreation in Cascade
Range, Oregon.

Wildfire and Fire Suppression

The threat of uncharacteristically severe wildfire

was evaluated to affect all aspects of fisher biology
and ecology except disease, whereas fire suppression
activities were determined to primarily affect prey
availability, daily movements, and reproduction (Fig.
3). Uncharacteristically severe wildfire was scored

a moderate to high threat in all TEAs except the
Washington Coastal and Washington West Cascades,
where it was scored a low threat. In only 2 TEAs,
South-Central British Columbia and Washington
Coastal, were panelists’ scores highly variable on the

effects of uncharacteristically severe wildfire on fishers.

Vegetation Management: Fuels
Reduction and Timber Production
Panelists were highly confident that vegetation
management activities that reduce large structures
and overstory cover would negatively affect fisher
reproduction, survival, recruitment, availability of
prey, as well as many other aspects of fisher biology
and ecology (Fig. 3). All vegetation management
threat subcategories were scored as moderate or
high threats in all TEAs (Fig. 4). There was more
variability in threat scores by TEA among panelists
in the vegetation management threat category

than other threat categories (Fig. 5). Panelists
consistently evaluated overstory reduction as being a
relatively high threat to all aspects of fisher biology
and ecology, except dispersal and breeding season
movements, mortality, and disease (Fig. 3). Panelists
scored overstory reduction as a high threat in South-
Central British Columbia, Oregon West Cascades,

Washington and Oregon Coastal and Northern
Sierra Nevada, and a moderate threat in all remaining
TEAs (Fig. 4). Panelists scores were highly variable
for Washington Coastal and Cascade Range, Oregon
TEAs (Fig. 5). Panelists evaluated understory
reduction to have the greatest effect on daily
movements, prey availability, and predation (Fig. 3).
Understory reduction was ranked as being a moderate
threat to fishers throughout the Assessment Area
(Fig. 4). There was high variability in panelists’ threat
scores for understory reduction in 5 of 11 TEAs

(Fig. 5). Reduction of structural elements was
evaluated to be the greatest threat to fishers (Fig. 4).
Panelists consistently evaluated reduction of
structural elements to primarily affect home range
establishment, prey availability, daily movements,
survival, reproduction, recruitment, and predation
(Fig. 3). It was scored as a high threat in South-
Central British Columbia, Washington and Oregon
West Cascades, Washington and Oregon Coastal,
Washington East Cascades, and Northern Sierra
Nevada, and a moderate threat in the remaining
TEAs (Fig. 4). There was high variability in panelists’
scores for the Washington East Cascades and Cascade
Range, Oregon (Fig. 5). Most panelists evaluated

the reduction in vegetation diversity to affect home
range establishment, prey availability, survival, and
reproduction (Fig. 3). Panelists scored reduction in
vegetation diversity to be a moderate threat in all
TEAs (Fig. 4). There was high variability in panelists’
threat scores for reduction in vegetation diversity for

5 of 11 TEAs (Fig. 5).

Changes in Landscape Patterns and
Ecosystems

Most of the panelists evaluated fragmentation

to affect all aspects of fisher biology and ecology,
except prey availability, mortality, and disease
(Fig. 3). Fragmentation was scored a high threat
in South-Central British Columbia, Washington
Coastal, Oregon Coastal, and Northern Sierra
Nevada, and a moderate threat in the remaining
TEAs (Fig. 4). Panelists’ scores for fragmentation
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were highly variable in 5 of 11 TEAs (Fig. 5):
Washington Coastal, Oregon East Cascades, Cascade
Range Oregon, Northern California-Southwestern
Oregon, and Southern Sierra Nevada. The majority
of panelists evaluated climate change to affect

home range establishment, prey availability, and
competition (Fig. 3). There was little variability in
panelists’ scores of the threat of climate change on
fishers with the exception of Northern California-
Southwestern Oregon (Fig. 5). Uncharacteristic
forest insect and disease conditions were evaluated by
most panelists to affect home range establishment,
prey availability, and reproduction (Fig. 3). Panelists
scored uncharacteristic forest insects and diseases as a
moderate threat in South-Central British Columbia,
Washington East Cascades, Oregon East Cascades,
and all areas in California (Fig. 4).

Threat Interaction and Synergy

We concluded that threats acting in concert generally
resulted in greater effects on fishers than threats
acting independently (Fig. 6). Threat subcategories
determined to act synergistically with over 50%

of all threat subcategories included forest roads,
urbanization, large reservoirs, uncharacteristically
severe wildfire, overstory reduction, reduction of
structural elements, reduction in vegetation diversity,

and fragmentation.
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time periods, ranging from 1 fisher lifetime (about
10 yrs) in forested systems that regenerate quickly to
more than 60-80 yrs (Agee 1991, Franklin and Spies
1991, Spencer et al. 2008). Evaluating the effects of
fragmentation on any species is a function of several
interacting factors: 1) the scale of fragmentation in
relation to the scales at which an animal interacts
with its environment, 2) the pattern and extent

of fragmentation within a given scale, and 3) the
degree of contrast between the focal habitat and the
surrounding areas (Franklin et al. 20024). Fishers
have relatively large home ranges, use habitat at
multiple spatial scales, and typically avoid areas with
little or no contiguous cover (Volume I, Chapter 7).
Fragmented landscapes may affect landscape
permeability, either permanently through vegetation
type conversion or temporarily until vegetation
recovery occurs (Green et al. 2008). Anthropogenic
(e.g., urban development) and natural features

(e.g., large rivers; Wisely et al. 2004) can also act

as filters to fisher movements. We concluded that
fragmentation can affect fishers” use of the landscape
because moderate to high amounts of contiguous
cover are a consistent predictor of fisher occurrence at

large spatial scales (Volume I, Chapter 7).

High Threats That Are More
Prevalentin Some Threat Evaluation
Areas Than Others

Our evaluation of the magnitude, intensity, and
duration of uncharacteristically severe wildfire,
uncharacteristic forest insect and disease, and climate
change reflected intrinsic variability in the physical
environments of the Assessment Area, including
differences in climate, geography, historical fire
regimes, and fire suppression policies. Within the
Assessment Area, precipitation and temperature

vary from north to south and from the west to east
(Volume I, Chapter 3). Historical fire regimes are
linked to climate; forests in cool moist climates tend
to have longer fire return intervals than do forests in
warm dry climates (Volume I, Chapter 3). During
the 20® century, fire suppression efforts were greatest

in more xeric forest systems that have short fire-return
intervals, resulting in increased fuel loads (Taylor and
Skinner 2003). Subsequently, these forests systems
are inherently more susceptible to uncharacteristically
severe wildfire and uncharacteristic forest insect and
disease. Although uncharacteristically severe wildfire
events can occur in moister forests that have not
shifted dramatically from historical fire regimes
(Moeur et al. 2005), we concluded that the
magnitude and intensity of the impact on fisher
habitat would likely be less than in xeric forests.

The temporal scale of wildfire effects vary according
to site potential and post-fire condition (Kennedy
and Fontaine 2009). Uncharacteristically severe
wildfires can affect large areas, and potentially remove
or modify forest structure, including large overstory
trees, snags, logs, canopy cover, and understory
vegetation, especially when followed by post-fire
salvage logging (Monsanto and Agee 2008, Kennedy
and Fontaine 2009). Such events affect almost all
aspects of fisher biology and ecology (Fig. 3). Habitat
changes resulting from large-scale wildfire may reduce
well-distributed cover for fishers, increasing predation
risk (Lyon et al. 1994). Wildfire can also affect prey
species abundance and community composition
(Lyon et al. 2000, Green et al. 2008). Prey may not
be as available owing to changes in the foraging
environment (e.g., loss of cover and resting sites;
Kennedy and Fontaine 2009) although abundance of
some prey species may increase (Chang 1996). These
changes may affect fisher fitness because of increased

energy expenditures to locate and capture prey.

Fires have always occurred in fisher habitat;
however, panelists considered threats from wildfire
to be more significant in regions where current
vegetation has departed from historical conditions
and may contribute to increased fire severity and
extent (Baker and Ehle 2001, Taylor and Skinner
2003, Hessburg et al. 2007; Plate 12). In general,
recovery time of forests in xeric environments after

uncharacteristic events may be longer than for forests
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Safford 2007). Increased climate variability, especially
variation in temperature and precipitation (McKenzie
et al. 2004), may result in longer fire seasons,
increases in area burned, and significant changes in
the distribution and abundance of dominant plant
species. Climate change is potentially changing

the pattern and increasing the frequency of insect
infestations in the Assessment Area (Carroll et al.
2003, Taylor and Carroll 2004).

The potential magnitude of climate change is great,
intensity is unknown, and duration is anticipated to
be long term (Gayton 2008). The effects of climate
change on fishers are likely to be greatest at the
margins of their range and in areas on the margins

of habitat suitability (e.g., in areas where elevation,
precipitation, etc., begin to limit occurrence of forests

communities used by fishers; Gayton 2008).

Moderate Threats Prevalent

Throughout the Assessment Area
Evaluations of the magnitude, intensity, and duration
of understory reduction and reduction in vegetation
diversity were influenced, to some degree, by existing
land ownership patterns and management practices.
However, these activities were challenging to
evaluate because they interact with other vegetation
management activities (overstory reduction and
reduction of structural elements). These challenges
were reflected in the relatively high variability in
panelists’ scores for many of the TEAs (Fig. 5).

In spite of variability in TEA scoring, there was
consensus among panelists that understory vegetation
is important to fishers. Management activities that
reduce or remove undetstory vegetation may, among
other things, decrease prey availability, disrupt

daily movement patterns of fishers, and increase
vulnerability of fishers to predation (Fig. 3). In some
geographic areas, fisher selection of rest sites and sites
when active was associated with understory cover,
thus reduction in understory vegetation is likely to
influence home range use (Volume 1, Chapter 7).

Panelists agreed that vegetation species diversity

is probably important for fisher denning, resting,

and prey habitat (Fig. 3). For example, tree species
most likely to form cavities differ by region,

stand age, tree age, and site conditions (Volume

I, Chapters 7 and 8). Thus, greater tree species
diversity would likely increase the availability of
cavities for reproductive dens and resting, and
habitat for prey species. In some TEAs, hardwoods
provide important denning habitat and may also be
important for sustaining relatively high densities of
various prey species (Volume I, Chapter 7). Although
little information is available on these potentially
complex relationships, management activities that
reduce vegetation diversity were perceived to have
potentially substantial negative effects on fisher home
range establishment, prey availability, survival, and
reproduction (Fig. 3).

Low to Moderate Threats Prevalent

Throughout the Assessment Area
Major highways and provincial and state highways
may be barriers (either semi-permeable or
impermeable) to fisher population-level movements
(e.g., home range establishment, juvenile dispersal,
breeding season movements by males), as well as
sources of vehicle-collision mortality (Fig. 3; Truex
et al. 1998; see Volume I, Chapter 6). Although
other linear features, such as utility corridors, canals,
and pipelines, were included in the same category as
forest roads, most panelists’ scores reflected the effect
of forest roads. Thus, the threat to fishers was scored
higher in TEAs that had greater densities of forest
roads (Fig. 4).

Besides permanently removing potential fisher
habitat, development can disrupt or create barriers
to fisher movements. In general, development-
related activities were scored a low threat to fishers
because we considered them to typically occur

at relatively small spatial scales in forested areas.
However, 2 TEAs (Washington West Cascades and
Northern Sierra Nevada) are close to large human
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population centers, and development in the urban-
rural interface is currently removing potential fisher
habitat. The threats from recreation activities to
fishers were also scored higher in areas close to large
population centers. Other concerns associated with
human development in the urban-rural interface is
the potential increase in the incidence of disease in
fishers, especially those diseases common to domestic
dogs (e.g., canine distemper virus, parvoviruses; Riley
et al. 2004; see Volume I, Chapter 6) and increased

need for fuel reduction projects.

There are no legal trapping seasons for fishers within
the Assessment Area, but fishers are curious and
have a tendency to be captured in traps set for other
mammals. Thus, we scored lethal events a greater
threat in areas where the use of body-gripping traps
and snares are still permitted. In South-Central
British Columbia, lethal events were scored a

high threat; however, after reviewing additional
information on trapping activities throughout

the Assessment Area (Volume I, Chapter 4), we
recognized that the threat to fishers in South-Central
British Columbia is probably only moderate and

no greater than the threat in the Cascade Range,
Oregon. Based on the number of trapping permits
and the use of body-gripping and leg-hold traps,

the threat from incidental trapping in other areas of
Oregon may be somewhat greater than our original
assessment of low (Volume I, Chapter 4).

Non-trapping related lethal events were scored a
moderate threat in the Northern Sierra Nevada
because of the high level of human activities in

those forest systems that could result in negative
human-fisher interactions. All these activities are
influenced by the presence of roads and development.
Forests that are close to urban development and
large population centers typically receive higher
recreational use (Volume I, Chapter 4). In general,
greater densities of forest roads provide greater access
to forests where fishers may occur. In such areas, the

threats to fishers from poaching, off-highway and

over-snow recreational vehicles, and other types of
human activities may be greater. The threats from
lethal and sub-lethal events, and activities that alter
fisher behavior, are greater at the scale of individual
animals than at the scale of a population.

Some fire suppression activities occur on a relatively
small spatial scale (e.g., felling of single trees),
whereas others occur over much larger areas (e.g.,
linear fire breaks, defensible fuel zones, burnout
operations; Plate 6). Consequently, it was unclear
how much potential fisher habitat is currently being
removed through these activities. The lack of available
information was reflected in the variability of scores
among panelists (Fig. 5). However, these activities
can remove large structures that are potential fisher
denning and resting habitat, and reduce overstory
and other habitat components. Suppression activities
are also likely to increase, especially in forests where
fuel loads are above historical levels, and in areas
where insect and disease outbreaks have created

high fuel loads (Taylor and Carroll 2004). New
information on the extent of these activities would
facilitate an improved evaluation of potential threats

to fishers.

Differences in Threats Between
Areas With and Without Extant

Fisher Populations

There were differences in the magnitude of threat
scores between TEAs with extant fisher populations
and those without extant fisher populations (Fig. 4).
In general, overstory reduction and reduction of
structural elements were scored as having a slightly
lower effect on fishers in the occupied TEAs
(moderate threats) than in most of the unoccupied
areas (high threats). In the Cascade Range, Oregon,
these differences may have reflected the small

TEA size compared to other areas and the greater
proportion of federal ownership including late-
successional reserves (USDA Forest Service and
USDI Bureau of Land Management 1994) and
congressionally reserved lands (e.g., National Parks,
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wilderness) relative to other TEAs. The TEAs with
extant fisher populations have not been as heavily
affected by human activities (e.g., roads, proximity to
cities) as forests in the unoccupied areas (Volume I,
Chapter 4). This may be a major contributing factor
to the continued presence of fishers in some areas and
not others. This was particularly evident in California
where state-level highways, lethal events, human
activities that affect fisher behavior, urbanization,

and recreational developments were all scored low
threats in the occupied Southern Sierra Nevada but

moderate threats in the unoccupied Northern Sierra
Nevada.

Threat Interaction and Synergy

Our primary concern for the long-term conservation
of fishers in the Assessment Area is the fundamental
challenge faced by relatively small, isolated
populations. The potential effects of stochastic events
on such populations will likely exacerbate the effects
of individual and cumulative threats in a manner
difficult to envision or predict. Although it is difficult
to quantify interactions and synergy among different
threats, the potential for adjusting management
strategies (adaptive management) must be considered
when developing and implementing a conservation
strategy. Because of the large number and complexity
of potential threat interactions and their synergistic
effects on fishers, we provide only a few examples

for users to consider. Interaction among threats,

and their effects on fishers, will likely be different in
different geographic areas.

1. Uncharacteristically severe insect outbreaks
can create a higher risk of uncharacteristically
severe wildfire, which can reduce structural
elements; the reduction of structural elements
can be further exacerbated by salvage harvest.
Where this occurs within the bounds of a small
population, the effects on fishers could be

substantial.

2. Developing or increasing the capacity of
highways in fisher habitat may increase fisher

mortality because of greater traffic volumes and
increased speed limits. Highway development or
improvements occasionally increase residential
development, which may also increase the

occurrence of human-caused wildfires.

A single linear feature may have a small effect on
fisher movements, but multiple linear features
(e.g., paved highways, railroad rights-of-way,
and rivers) nearby may create more formidable

barriers to movement (Plate 1).

Forest roads (for firewood cutting or timber
harvesting), urbanization (removal of large trees
for development, increased need for firewood),
agriculture (land clearing), large reservoirs
(flooding of forested lands), recreation (hazard
tree removal), and uncharacteristically severe
wildfire and fire suppression, all potentially result
in the reduction of structural elements. When
these activities occur within the same area, effects
on fishers may be substantially greater than those
caused by any single activity.

Developments, large reservoirs, urbanization,
and uncharacteristically severe wildfire that create
extensive breaks in fisher habitat can increase

fragmentation.

Small-scale developments such as housing
subdivisions may reduce fisher habitat in a given
area by a few hectares, but when other activities
associated with development are considered (e.g.,
more roads, free roaming pets that may increase
risk of disease in fishers, increases in domestic
dog and fisher interactions, an increased risk

of human-caused wildfires, and fuel reduction
projects to protect structures) the loss of effective

habitat is much greater (Plate 15).
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10.

strategy must include measures that recognize
the importance of understory vegetation to
support abundant prey populations and provide
adequate fisher cover, and the contribution of
diverse native vegetation to fisher habitat and in
the maintenance of resilient landscapes. In TEAs
where hardwoods are an important component of
fisher habitat, conservation measures must address

opportunities to maintain and promote them.

The short- and long-term effects of climate
change on forest ecosystems within the
Assessment Area are not clear. Climate change
was scored as a moderate threat in 5 TEAs in
the eastern portion of the Assessment Area and
low elsewhere. Because of the uncertainty of
how climate change may affect fisher habitat
across the Assessment Area, the conservation
strategy must incorporate measures to develop
and maintain diverse and resilient landscapes
and incorporate management strategies to be
responsive to changing vegetation patterns and

new science.

Development of a conservation strategy must
consider the interactions of multiple threats.
Conservation measures must be developed to
emphasize and encourage coordination at all
levels (agencies, landowners) so consideration of
important fisher habitat is addressed in all plans.
Proposed developments should be planned to
result in the smallest amount of habitat affected
through direct loss (houses and surrounding
landscape and roads) and minimal effects

on fisher movement and dispersal. Indirect
modification to fisher habitat through fuels
treatments to protect developments must also
consider fisher movement and dispersal. New
highways must consider wildlife movement and

reduce potential vehicle collisions with fishers.
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assist panelists with considering both the intensity
and scale of the potential effects of the threat sub-
category.

The team also delineated 11 geographic areas ranging
from British Columbia to the southern Sierra
Nevada Mountains of California, within which each
threat sub-category would be evaluated. Of the 11
geographic areas, three currently contain extant
populations of native west coast fisher (northern
California extending into southwest Oregon, the
currently-occupied portion of the southern Sierra
Nevada, and British Columbia). In addition the
Cascade Mountains of southern Oregon contains
an reintroduced population. The remainder of the
DPS is considered to be currently unoccupied but

presumed occupied historically.

Expert Panel Procedures

The threat evaluation took the form of an expert
panel, using the team members as species, geographic
and subject-area experts. Thirteen of the 14 total
team members were present and participated in the
expert panel session. Team members knowledgeable
about each geographic area were present. The
meeting began with a review of all terms for threat
sub-categories (Table 1), definitions of threat, fisher
life history attributes (Table 2), and delineations of
each geographic area (Table 3) .

Marcot and Morey moderated the panel using a
Delphi procedure, which entailed the following steps.
In the first step, the team members were asked to
silently record a score value that represented the effect
of each threat sub-category on fisher populations in
each of the geographic areas. The score values were
integers ranging from 0 to 10, where 0 = no threat,
10 = maximum threat, and intermediate values were
graded according to relative, perceived threat levels.
The team members were directed to independently
score each threat sub-category by geographic area
rather than rank-ordering geographic areas with cach

threat sub-category. After a group discussion, the

geographic areas classed as unoccupied by fisher were
scored as if one-third of the potential fisher habitat

within the geographic area was occupied

The panelists also denoted which fisher life history
attributes might be adversely affected by cach

threat sub-category; this was not scored on a

scale, but merely denoted by a checkmark if an

effect was expected. This revealed how cach team
member, while evaluating each threat sub-category,
conceptualized how the threat was affecting aspects of

fisher biology.

In the second step, the panel engaged in a moderated
disclosure of their first-round threat scores. This
allowed each panelist to articulate reasons for their
scoring, to hear how and why others scored as

they did, and to briefly ask each other clarification
questions. Each panelist also briefly noted which
fisher life history attribute is influenced by each
threat sub-category.

In the third step, each team member conducted a
second-round, silent, final scoring of threat effects

on fisher populations by geographic area (using 0-10
scoring) and on fisher life-history attributes (denoting
expected effects just with a checkmark). In both the
first-round and second-round scoring, we allowed the
panelists to pass on denoting threat scores if they felt
they had poor to no experience or information on a

threat sub-category for a particular geographic area.

Analysis of Results

From both the first-round and second-round scoring
of threats, we entered the individual panelists’ threat
scores and threat-life history attribute effects into a
spreadsheet.

‘We summarized the threat scores for combinations
of threat sub-categories and geographic areas in the
following ways: sample size of number of voting
team members, median score values, and minimum,

maximum, and range (maximum minus minimum)
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of score values. The median score values displayed
central tendencies of the panel as a whole, and the
range of score values displayed the degree of variation
and uncertainty among panelists. High ranges of
score values among panelists suggested greater levels

of variation and uncertainty among the panelists.

We color-coded the summaries of median and range
of threat scores to help simplify interpretation of
potential priorities of threat sub-categories. The mean
threat scores were color-coded into high, moderate,
and low levels, where high = threat scores 7-10,
moderate = 4-6, and low = 0-3. The range of threat
scores were also color-coded into high and low range
values, where high = >5 and low is 5 or less. However,
we retained and displayed the actual median and
range values to allow exploration of different cutoft

values for evaluating threat scoring outcomes.

We summarized the 13 team members’ denoting of
effects of threat sub-categories on fisher life history
attributes by tallying the number of panelists that
checked each combination. Higher tallies suggested
greater consistency in how panelists thought thata
threat sub-category might adversely affect fishers. We
color-coded these tallies into high (8-13), moderate
(4-7), and low (0-3) levels but also provide actual
tallies if different cutoff values or if a different

number of levels were desired.

Only the final, second-round scores are analyzed and

presented in the following section.
Results

Threats by Score Levels

The median values of threat scores (Table 4)
suggested that the threat sub-categories with the
highest scores in at least four of the geographic
areas (red cells in Table 4) were uncharacteristically
severe wildfire, overstory reduction, reduction of
structural elements, and fragmentation (listed here
in the order they appeared in the tables). Other

threat sub-categories with moderate median score
levels (Table 4) in at least four of the geographic
areas included forest roads and other linear features,
understory reduction, reduction in vegetation
diversity, and uncharacteristic forest insect and
discase. The remaining threat sub-categories cither
had variable moderate and low median scores, or
more consistently low median scores, among the

geographic areas.

Levels of Uncertainty Regarding Threat Sub-
categories

Threat sub-categories garnering the greatest range

in panelists’ score values, and thus implying a
greater level of uncertainty among panelists (shown
in Table 5 as dark gray cells for four or more
geographic areas) included understory reduction,
reduction in vegetation diversity, fragmentation,
and uncharacteristic forest insect and disease. It is
noteworthy that, of this list, only fragmentation was
ranked high in median scores. The rest of the threat
sub-categories listed above as having highest median
threat scores garnered low ranges of score values,
which may mean that they were most consistently

understood and scored by the panelists.

Effects of Threats on Fisher Life History
Attributes

Tallies of threat sub-categories by fisher life history
attributes (Table 6) suggest that most of the

threat sub-category have unique effects on fisher
populations. The threat sub-categories having the
highest tallies (red cells in Table 6) on more than half
of the life history attributes included urbanization,
uncharacteristically severe wildfire, overstory
reduction, reduction of structural elements, and
fragmentation. However, each threat sub-category
had a highest effect on at least one of the fisher life
history attributes; there was no completely benign
threat sub-category.

The fisher life history attributes affected by more than
half of the threat sub-categories included home range
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establishment and prey availability. However, each of
the fisher life history attributes was most affected by

at least one of the threat sub-categories.

Discussion and Interpretation

Results of this evaluation of threats on fisher
populations should be interpreted as a survey of
informed expert judgment. The panelists became
informed by studying journal articles and reports on
fisher ecology, biology, and conservation; by listening
to presentations by expert researchers; and, for some
panelists, by having conducted surveys or research on
fishers directly. In this way, and by dint of the formal
Delphi panel method used, results constitute far

more than guesses or subjective opinions.

However, the ranking of threat sub-categories

by geographic area or by range of uncertainty
nonetheless are derived from querying the knowledge
and judgment of experts, not from direct empirical
field data per se. Thus, results might be better
interpreted as providing plausible and potentially
testable working hypotheses, and providing a basis
for building conservation measures and actions that

could prioritize addressing higher-scoring threats.

Cutoff values — the color-coded groupings

shown in Tables 4-6 — were intended to guide
understanding of the score values, not to provide
definitive thresholds of effects. To this end, we have
also displayed actual score values, if users of this
information wish to use different cutoff values or
numbers of categories, for prioritizing threats. The
authors of this report have retained in a spreadsheet
the individual threat scores of each panel member,

available upon request.
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