



































and review a detailed summary of the most important
results (current as of 1 July 2008). However, this
clearinghouse of information should be viewed as

a starting point for practitioners, and we strongly
encourage users to complement this compilation

by reviewing the original sources of information
(identified in the key findings for each study area)
that apply to their area of interest. We have organized
information in the Key Findings (Chapter 2, Sections
2.1-2.8) as follows:

1. Study Area Meta-Dara—For each study area we
have provided a summary of the study objectives,
principal investigator(s), duration of the
study(s), study area description, methods used
to collect and analyze fisher habitat data, and
any publications and reports generated from the
study.

2. Study Area Key Findings—For each study area, we
organized findings on fisher habitat associations
into 5 sections based on spatial scale: 1)
landscape, 2) home range, 3) stand, 4) site,
and 5) structure. For each spatial scale that had
available habitat information, we summarized
the key findings at that scale (including data
summaries and tables when appropriate), and
the investigators’ interpretation of results at that
scale. Publications and reports from most studies
identified the spatial scale at which data were
collected. For those that did not, we determined
the appropriate spatial scales from information
provided on the study design, sampling methods,
and analyses.

We defined spatial scales, and included examples of
information that might be investigated at each scale,
as follows (see also Fig. 1.2):

1. Landscape scale—The broadest spatial scale
including regional extents at which the
population of interest and associated

population-level processes occur (e.g., home-

range establishment, breeding, dispersal,
recruitment, etc.). The size of the landscape
will vary depending on the geographic extent
of the fisher population of interest. Based on
McCullough (1996), we define a population as
an interacting collection of individuals occupying
a defined geographic area, the boundary of
which can be determined in various ways
including a geographic unit in which movement
and interaction of animals are greater within
than between adjacent units. Analyses at this
spatial scale may include information such as
the configuration and continuity of various
vegetation types, distances between patches

of the same vegetation type, and degree of
connectivity, and how these various factors

may affect the distribution and abundance of
fishers. Habitat associations at the landscape
scale have been studied using results from large-
scale systematic surveys of fisher populations

or extensive investigation of a population of
radio-tagged fishers, and associated quantitative
information on vegetation communities, forest
age, and successional stages derived from
classified satellite imagery, or vegetation data in

geographic information systems (GIS).

Home range scale-Home range is typically defined
as the area used by an individual animal for its
normal daily movements (Burt 1943). Analyses
at this spatial scale may include information
such as vegetative composition, proportions

of various habitat types, and configuration of
habitat patches within individual fisher home
ranges, and how these attributes may affect
individual fitness. Typically, habitat associations
at this spatial scale have been investigated using
relocation data from radio-collared fishers and
quantitative information on plant communities,
forest age and successional stages derived from
classified satellite imagery or other vegetation
data in GIS.



Stand scale—A discrete area composed of relatively
homogeneous vegetative characteristics (e.g.,
species composition and successional stage).
Analyses at this spatial scale may include
information such as the size of available stands
and the vegetative characteristics, forest age,
successional stage, and size of stands in which
fishers denned, rested, or foraged, and how these
attributes may affect individual fitness. Habitat
associations at this spatial scale have been
investigated using relocation data from radio-
collared fishers and GIS or map-based polygon
data delineating stands.

Site scale-~The immediate vicinity around specific
locations used by fishers for various behaviors
such as resting, denning, or foraging. Analyses at
this spatial scale may include information such
as vegetative composition and forest structure
(e.g., density of live trees, dead trees and logs,
various measures of vegetation cover, etc.) in

the immediate vicinity of resting, foraging, and
denning locations, and how these attributes may
affect individual fitness. Habitat associations at
this scale have been investigated using relocation
data from radio-collared fishers and detection
survey data in conjunction with quantitative
habitat data measured at points along transects or

within relatively small-scale plots.

Structure scale-The type of structures used by
fishers for resting and denning (e.g., the tree

or log where a fisher was resting) as well as

the associated microstructures (e.g., mistletoe
broom, cavity). Analyses at this spatial scale may
include information such as tree species, sizes

of structures used, characteristics of associated
microstructures, and how these attributes may
affect individual fitness. Habitat associations at
this scale have been investigated using walk-in
telemetry methods to locate individual structures
used by radio-collared fishers for resting or
denning, and with return visits at a later date to

collect detailed habitat measurements.

1.2 Interpreting Habitat Data

Fisher researchers have used many terminologies,
sampling designs, and field-sampling methods

to assess resource use and availability, making
comparisons of results among studies difficult. We
present a few general caveats to make the reader
aware of some of the fundamental methodological
challenges faced by those conducting research

on fisher habitat relations. We do so to improve
consistency of interpretation and application of these
findings. We advise practitioners using this reference
to refer to original literature whenever possible to
better understand detailed field methods, results, and

appropriate inferences.

1.2.1 Field Research Methods-Direct
Versus Inferred Observation of Activity and
Behavior

Studies of fisher habitat associations in British
Columbia, Montana, Idaho, Oregon, and California
have relied largely on 3 methodological approaches:
1) the use of radiotelemetry, where individual fishers
are monitored and their behavior can be observed
directly (visually or, in most cases, by isolating

an animal’s radio signal to a specific location or
structure and determining whether they are foraging
[e.g., observing prey remains], resting, or denning);
2) noninvasive survey methods (e.g., track-plate
surveys, remote-camera surveys) where individuals
are generally not identified and animal behavior

is inferred (e.g., track-plate stations are visited by
animals that are travelling or foraging); and 3) snow
tracking where individuals may be identified using
genetic methods (from hair or scat collected along
tracks), and animal behavior can often be inferred
(Plate 1.1). Studies based on snow-tracking are
relatively rare for western fisher populations, and
the majority of existing information comes from
studies relying on other noninvasive techniques

and radiotelemetry. Snow tracking has most

often been used as a complementary field

technique in radiotelemetry studies, particularly

in northern studies where snow conditions are

conducive to tracking.






Radiotelemetry research has often focused on
describing the activity and behaviors of known
individuals to investigate habitat and space use, habitat
selection, and demographic measures. Such studies are
effort intensive and may cover smaller spatial extents
(e.g., 200-500 km? study areas, although some are
much larger) than other types of studies, but are
often data rich (although inferences may be limited
by the number of focal animals monitored and the
duration of the study). In addition to the number
of animals monitored, the sex and age distribution
of individuals monitored can influence analytical
opportunities and scope of inference. For example,

a radiotelemetry study that tracks male fishers for 1
field season can provide valuable insights into some
aspects of fisher habitat ecology (e.g., rest structures
used by male fishers for that season) but will not
provide the insights of a multiyear study monitoring
year-round habitat use by a large number of females
and males. These factors should be considered when
drawing inferences from existing research and
integrating literature into land management planning.
As study duration and number of individuals
monitored increases, and the sex/age distribution
more closely reflects that of the population, the

strength of inference increases accordingly.

Studies relying on noninvasive sampling techniques
typically do not collect information from known
individuals; thus analyses of data from such studies
may be limited. Recent advances in genetic sampling
permit identification of individuals detected if hair or
scat samples can be collected, potentially increasing
the utility of such data. The scope of inference from
analysis of detection data depends largely on the
scale at which the study was conducted. Detection
studies can be spatially intensive when sampling a
small number of animals, or spatially extensive when
sampling an entire population. Inferences should be
drawn relative to the area included in the detection
study. As with radiotelemetry studies, the temporal
extent of detection studies should also be considered

when interpreting results and drawing inferences.

Radiotelemetry and detection studies generally
examine different aspects of fisher habitat ecology.
Because sampling occurs at an individual level and
each focal animal’s gender is known, radiotelemetry
studies can effectively investigate numerous aspects
of fisher habitat such as den structure selection,

den site selection, habitat associations of foraging
animals, and home range size and composition. In
the case of spatially extensive detection studies, the
spatial arrangement of sampling units (track plates
and cameras) affects the likelihood of detecting the
same individual at 1 or more sampling units, and all
detections are assumed to be indicative of "active”
animals. Whether or not an animal is detected in
habitat where it typically forages or is drawn into
areas owing to the presence of bait or commercial
trapping lure is unknown. Establishing sampling
designs that minimize the likelihood that the same
individual is detected at multiple stations and that
include habitat types representative of the area
being investigated generally increases the strength of
inference from detection studies. Detection studies
conducted to date have not identified fisher gender;
this limits inference, particularly for short-duration
studies in small areas. At large spatial scales, where
sampling is consistent temporally and spatially (i.e.,
sites are sampled repeatedly over multiple years), and
fishers are repeatedly detected, it can generally be
assumed that certain life requisites are being met at

smaller spatial scales within the overall area sampled.

1.2.2 Field Research Methods-Habitat
Sampling

Fisher researchers investigating habitat associations
are faced with the challenge of balancing field effort
between collecting data on fisher populations and
collecting habitat data. The need to quantify habitat
conditions for assessment of habitat use and selection
requires tradeoffs between the time needed to collect
the data and the rigor of the collection technique.

Investigators typically collect habitat data to meet

specific research objectives of their studies, rather



than use standardized techniques that facilitate
comparison of results across study areas. Resource
practitioners using this reference must be aware

of the habitat sampling methods used and how

they influence results and conclusions, and should
use caution when comparing results from studies
using different habitat sampling techniques.

Habitat sampling protocols often integrate multiple
techniques to estimate a variety of parameters.

For example, a study may use fixed-radius plots to
sample small-diameter trees, plotless techniques
(e.g., prism sampling) to estimate large-tree density,
line-intercept methods to sample coarse down
wood, and visual estimates to describe shrub cover.
In this example, selection of plot size (e.g., 5-m
radius vs. 25-m radius), selection of prism size (e.g.,
20-factor prism vs. 40-factor prism), and length
and orientation of line intercept transect may all
influence observed results. Visual estimates are often
subject to considerable inter-observer variability and
are generally less repeatable than other techniques.
Comparisons of absolute values may be appropriate
when exact or similar field methods have been used,
but can be inappropriate when habitat-sampling
techniques differ substantially; in the latter situation,
relative comparisons of habitat attributes may be

more appropriate.

Estimates of canopy closure are widely used in
descriptions of fisher habitat, but definitions of
canopy closure and methods to quantify canopy
closure often vary. Unless an author provides a
description of the specific vegetative layer measured
(e.g., canopy of overstory trees, shrub canopy, etc.),
we use the term “canopy cover” to describe all
vegetative cover (both foliar and structural) for

all foliar forest layers that occur above breast

height (1.4 m).

Forest complexity is often reported in fisher habitat
studies although, as with canopy closure, there is
no standardized definition of complexity or widely

accepted technique to measure complexity. Some

researchers use estimates of various canopy layers
as an indication of complexity, whereas others may
estimate vertical and horizontal complexity by
measuring variation in the sizes of trees and logs.
In addition to structural complexity, some
rescarchers use floristic diversity as a measure of

forest complexity.

1.2.3 Data Interpretation-Habitat Use,
Preference, Selection, and Avoidance
Habitat use, preference, selection, and avoidance are
fundamental concepts in establishing basic habitat
associations for any species. These terms, however,
are subject to misuse and misinterpretation, both

in the literature and in the application of research
findings. They have been the subject of extensive
theoretical and applied research, and we provide only
a rudimentary overview here. We refer the reader to
a series of papers published in Journal of Wildlife
Management (2006, Volume 70:2) for a review of
current analytical approaches and numerous seminal

references that address habitat selection theory.

Habitat use simply refers to the observation of an
animal’s occurrence in, or use of, a specific habitat
type, and does not demonstrate any link, direct or
implied, to individual fitness. Habitat selection,
however, infers a direct link to individual fitness.
Investigating habitat selection for specific types of
behavior (e.g., denning, resting) generally improves
the ability of investigators to demonstrate a link to
fitness. However, we do not attempt to interpret

the reporting of use versus selection in this volume;
rather, we summarize habitat use and selection as

was reported by the researchers. The fundamental
difference between habitat use and habitat selection
is the application of statistical techniques to
demonstrate whether use of a habitat type or resource
is greater than its availability. That is, within a
specified area, a habitat resource is selected if its use
is statistically greater than expected based on resource
availability. Habitat selection and preference are

often used synonymously. Conversely, a resource is
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considered avoided (and therefore assumed to have a
negative effect on fitness) if it is used significantly less
often than available to the individual or population.

We encourage practitioners to consider the following

questions when interpreting habitat data:

1. How extensive and intensive was the study in
terms of study area size, sample size of replicates
(e.g., focal animals, rest structures, detection
sample units), and what was the duration of the
study?

2. How did the investigators define canopy cover,

torest complexity, and other habitat variables?

3. Were canopy cover or other variables measured
in the field (e.g., at a rest structure or track-plate
station) or were they estimated remotely (e.g.,
generated from GIS vegetation data or aerial

photography)?

4. Were canopy cover or other variables measured
directly (e.g., spherical densiometer, mooschorn)

or visually estimated?

5. Were habitat attributes measured as continuous

or categorical variables?

6. Were sampling techniques appropriate for the
parameter estimated (e.g., large, fixed-area
plots used to estimate large-tree density), and
were variables measured and reported at an

appropriate spatial scale?
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(Sherpherdia canadensis), willow (Salix spp.) and
common juniper (funiperus communis). In the IDF
part of the study area pure Douglas-fir (Pseudotsugn
mengiesii) stands were patchily located at lower
elevations with mixed stands of lodgepole pine and
Douglas-fir. Small stands of trembling aspen were
locally abundant here and black cottonwood stands
were patchily distributed in low-elevation riparian
areas. Most of the study area was managed for

forest harvesting.

Methods: Davis conducted track transects to

determine relative intensity of prey activity and of
fisher habitat use. Transects were stratified by stand
age into young (<40 yrs old), mid-seral (40-80 yrs),
and mature/old (>80 yrs). Approximately one half
of young stands were a result of forest harvesting
within the past 20 yrs. Vegetation and stand
mensuration data were collected at the mid-point
of each transect segment during summer. Davis
used univariate chi-square analyses to evaluate
selection of habitat as a function of stand attributes
and logistic regression analyses, informed by
Akaike Information Criteria (AIC), to evaluate
potential stand type predictors of the occurrence
of fishers within a systematic transect-based
sampling regime. A priori models were refined on
the basis of variables for which univariate analyses
demonstrated significant associations. Stand and

vegetation data were used as independent variables.

Davis live-captured and radio-tagged 24
different fishers with surgical abdominal implant
transmitters. Fishers were monitored with
traditional VHF ground and aerial telemetry

on a daily to weekly schedule throughout the
year. Monitoring was more intensive in winter
than other seasons. Walk-in telemetry was used
to locate resting and denning sites. Ground
sampling at fisher locations and random locations
included estimates of vegetative strata cover, tree
mensuration data, and characteristics of forest

structures posited to be important to fisher use of

habitat. Only reproductive structure results were

available for this summary.

Publications and reports: 5 unpublished project
progress reports (Davis 20064, &; 2007; 20084, )
and 1 project completion report (Davis 2003).

Results:
Landscape Scale

At this time no information is available at this scale.

Home Range Scale

At this time no information is available at this scale.

Stand Scale
All information is from Davis 2003 for the Anahim
Lake study site.

Key Findings

* Fishers demonstrated selection for transect
segments with warm aspects, increasing slope (up
to 30%), increasing volumes of coarse woody
debris (CWD), increasing number of pieces of
CWD, large piceces of CWD present, increasing
number of snowshoe hare, red squirrels and
grouse (Bonasa spp.) tracks, segments located
within the Sub-boreal Pine-Spruce moist/cold
(SBPSmc) biogeoclimatic subzone (over 2 other
subzones) and older aspen, spruce and spruce/

pine forests.

* Fishers used sedge meadows less than expected
although these habitats represented a small

percentage of transect segments.

* The best model of those candidates evaluated
contained mature spruce/pine stands, old spruce
stands, number of large pieces of CWD, and
SBPSmc subzone as variables. Seven models were
considered as top models (within 4 AIC units of
the best model). These included, in addition to
the above variables, trembling aspen habitats, and
number of grouse tracks (Table Chicoltin 1).






























Results:

Landscape Scale
All information is from Roy (1991) and
Heinemeyer (1993).

Key Findings
* No habitat association findings were available at

this scale.
¢ Fourteen fishers (9F, 5M) had sufficient locations

o to estimate winter home range size. Median
Key Findings L i 17.8 kem? (Femnales) and
¢ Fishers selected mixed conifer and cedar/hemlock ome range sizes were 1/.6 kin- {females) an

forests and avoided subalpine and hardwood
stands.

During the post-release and winter periods fisher
selected for mid-elevations and avoided high
elevations. During and after breeding season
fishers strongly selected low elevations and
avoided high elevations. Resting animals selected
elevations from 600—1,200 m and active animals
selected habitats from 600—800 m.

During winter, fishers selected steep (31°-40°)

18.3 km? (males) (range = 1.8-38.6 km?).

During the breeding season, 2 males (1 adult,

1 juvenile) had sufficient locations to estimate
home ranges. The adult male’s home range was
99.3 km? and the juvenile’s 28.4 km?. Seven
females (3 adults and 4 juveniles) had sufficient
locations to estimate home range (median =
10.3 km?; range = 5.3-81.6 km?.

Post breeding home range sizes were estimated

for 9 females and 3 males. Median home range

size for females was 14.4 km” (range = 10.8-41.8
km?) and for males was 77.2 km? (range =

25.6-99.3 km?).

and extremely steep (>40°) slopes; they selected
flat areas during breeding and post-breeding

scason.

¢ North facing slopes were selected throughout Author(s) Interpretation

the year. ¢ Reintroduced female fishers in Montana

+ During winter, breeding, and post-breeding appeared to have home range sizes comparable to

seasons, fishers selected habitats within 200 m females in Maine.

of water and avoided areas 200-600 m from * Intraspecific and intrasexual competition for

water. Fishers used habitat >600 m from water in few patches Of“high quality” habitat may

proportion to availability. have contributed to the smaller home ranges

maintained by females in Montana.
Author(s) Interpretation

¢+ Fishers selected dense, mixed-conifer and cedar/

Stand Scale

hemlock stands of young to medium age. At this time no information is available at this scale.

* Reintroduced fishers selected wet, forested

habitats on lower, north-facing slopes with Site Scale

shallow gradient Wthh were close to watet. At thls time no information is aVailable at thls Scale.

Homne Range Scale Structure Scale
All information is from Roy (1991) and
Heinemeyer (1993).

At this time no information is available at this scale.






¢ Fishers significantly shifted use of cover type
seasonally, from mature forests in summer to
young forests in winter. There was no difference
in cover type use between sexes (SM, 4F) during
summer; both sexes selected mature and old-
growth forests and avoided non-forest, pole/
sapling, and young forest cover types. During
winter fishers selected the young forest cover
types (highest densities of 11.4-34.3 cm dbh
trees, 14.0-34.3 cm dbh snags, high density of
14.0-24.1 cm logs, and the highest understory

cover of deciduous shrubs).

Author(s) Interpretation

+ The seasonal shift in use of successional

stages was supported by analyses indicating
microhabitat structure and composition differed

between summer and winter habitat use.

Fishers sclected habitats with a higher availability
of large-diameter trees, snags, and logs relative to
sites 50 m distant, even during winter when they

selected young forests.

Fishers used a more diverse array of cover types
during winter and were less selective of habitats

than during summer.

Fishers tended to seek out areas in young forests
that had at least 1 remnant large tree, snag, and/

or log that survived a stand replacing fire.

Snow conditions did not seem to affect habitat
selection by fishers in north-central Idaho.

Fishers selected forested riparian habitats.

The shift in habitat use between summer and
winter was likely due to shift in prey use between

scasons.

Homne Range Scale

All information is from Jones (1991) and Jones and
Garton (1994).

Key Findings

* Male home ranges were neatly twice as large as
female home ranges (median home range sizes
were 82.6 km? for males [# = 6] and 40.8 km?
females [z = 4] respectively).

* Home range sizes for fishers in northern Idaho
were larger than anywhere else reported in North

America.

* There was no significant relationship between the
estimated size of home ranges and the proportion
of mature or old-growth forest, or the amount
of mature or old-growth forest, the preferred
topographic types (draw bottoms and concave

slopes), or canopy densities 260%.

e presence of human activity appeared to have
* Thep th tivity appeared to h

little influence on fisher movements.

Author(s) Interpretation
* Availability of large logs appeared to be

important for winter habitat selection.

* Preferred resting habitat and prey were likely
more available along drainage courses, which
were the most commonly traveled by fishers,

based on observations.

* Prey availability may have been lower in north-
central Idaho resulting in larger fisher home

ranges to obtain food resources.

* Fishers avoided drier (ponderosa pine, Douglas-
fir, upland subalpine fir, and xeric grand fir),
stands with pole-size or smaller trees, and open

(240% crown cover) habitats.

Stand Scale

At this time no information is available at this scale.

Site Scale
All information is from Jones (1991) and Jones and
Garton (1994).









Key Findings

¢ The geographic area occupied by 19 fishers
radio-collared during the 1995-2001 study was
2,437 km® (100% MCP of all radiotelemetry
locations). Fishers primarily used forested
habitats below 1,525 m.

¢ Although detailed results from analyses on fisher
habitat associations at this scale are not yet
available, fishers primarily used mixed-conifer
forests comprised of Douglas-fir, true fir (white
fir-grand fir species complex), ponderosa and
sugar pines, and incense cedar. Other common
tree species in mixed-conifer forests used by
fishers included western hemlock, western white
pine, golden chinquapin (Castanopsis chrysophylla)
and, at the higher elevations, Shasta red fir (Abies
magnifica), mountain hemlock, and Engelmann

spruce.

Author(s) Interpretation

¢ Preliminary analyses of adult fisher home ranges
indicated that the Rogue River - Highway 62
corridor (a fifth-level watershed river and a 2-lane
highway that run parallel to each other across the
western portion of the study area) may influence
spatial use and distribution of fishers. Radio-
collared adult fishers established home ranges on
one side or the other of the corridor. However,
males regularly crossed the corridor during the
breeding season, and the corridor did not appear
to impede juvenile dispersal.

Homne Range Scale
All information is from Aubry and Raley (2006).

Key Findings

¢ Fishers began to exhibit breeding season behavior
in February; consequently, 1 February thru 31
January of the following year was considered to

represent 1 annual cycle.

* Mean annual 95% MCP home range size for
7 adult females was 25 km?.

* Because male fishers typically made wide-ranging
movements during the breeding season, separate
estimates of home range size were calculated for
the breeding season (1 February—30 April) and
the non-breeding season (1 May—31 January).

* Mean 95% MCP breeding season home range
size for males was 147 km? (n = 3) and was
>2 times larger than their non-breeding season
home range (¥ = 62 km?, n = 4).

* Additionally, male home ranges were much larger
than those of females: male non-breeding season
home ranges were >2 times larger than female

annual home ranges.

Author(s) Interpretation

* Although the Rogue River-Highway 62 corridor
appeared to influence where individual fishers
established their home ranges, other geographic
and man-made features (e.g., smaller rivers, creeks,
paved county roads) did not appear to influence
home range establishment or daily movements. For
example, 1 male’s home range encompassed the
outskirts of a small rural community, portions of a
9-mile long water canal system, and he frequently
crossed the South and Middle Forks of the Rogue
River (fifth- and sixth-level watersheds, respectively).

Stand Scale

At this time no information is available at this scale.

Site Scale
All information is from Aubry and Raley (2006).

Key Findings

General habitat conditions at telemetry locations

* When active or resting, female fishers used
patches of unmanaged forest more frequently
than males (Table South Oregon Cascades 1). In
contrast, males were found in a broader array of
habitat conditions and used patches of managed
second-growth forest and non-forested habitats
more frequently than females (Table Southern
Oregon Cascades 1).
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¢ Available snags with cavities were relatively
uncommon, but larger snags had more cavities
than smaller snags. Cavities were present in 33% of
109 very large snags measured, 19% of 242 large
snags, and only 10% of 299 medium-size snags.

¢ Available logs with hollows or cavities were also
relatively uncommon, but larger logs had more
potential microsites than smaller logs: 23% of
142 very large logs were hollow at 21 end and
27% had cavities; 20% of 328 large logs were
hollow at 21 end and 17% had cavities; only 6%
of 356 medium-size logs were hollow at 21 end
and 6% had cavities.

Author(s) Interpretation

¢ Use of various tree species for resting by female
and male fishers was probably related to the
presence of potential microsites. Mistletoe
infections in Douglas-fir and western hemlock
create more substantial broom structures than
those created by infections in incense cedar. Also,
platform branches were most characteristic of

large Douglas-fir trees.

¢ The large size of snags and logs used by fishers for
resting was probably related to the species of live
trees in the study area that were most susceptible
to infection by heart-rot decay fungi and had a
tendency to form large hollows. Also, older (thus
larger) live trees are typically more susceptible to
infection than younger (thus smaller) trees.

¢ Although male fishers used rodent nests for
resting more than females, specific habitat
conditions occurring in the home ranges of 1-2

males may account for the differences.

¢ The species and large size of live trees, snags,
and logs used by reproductive females for
denning were probably related to the species
of live trees in the study arca that were most
susceptible to infection by heart-rot fungi and
had adequate time to form cavities large enough

to accommodate a female with kits.

* The height of cavities used as natal dens may
be important for protecting kits from potential
predators.

* Available structures with the types of microsites
used by fishers for denning and resting were
relatively uncommon in the study area. However,
larger live trees, snags, and logs appeared to
provide more potential fisher den and rest sites
than did smaller (26-50 cm dbh or diameter)

structures.















* Fishers were detected in stands ranging in
age from 6 yrs to old-growth. No significant
differences in fisher detections by stand age were
apparent.

¢ Thompson et al. (2007) reported that on the
basis of logistic regression analyses, fisher
detections were best predicted by increasing
elevation, greater volume of logs, less basal area
of trees 52-90 cm dbh, more moderate slopes,

and greater distance to the coast.

Author(s) Interpretation

¢ There was no relationship between fishers and
old-growth or late seral forest identified in this
study. However, only 2% of the study arca was
composed of small isolated stands of old-growth
or late seral forest making it difficult to detect
any relationships between fishers and old-growth.

¢ Fishers were detected in young stands (as young
as 6 yrs of age) and there was no difference
between age of stands with detections and age of
stands without detections. This may be attributed
to the rapid growth of stands in the study area
and the potential that fishers are less selective
during foraging and travel than during resting

and denning.

* Vegetation grows rapidly within the California
north coast region due to moderate temperatures
and abundant precipitation. Therefore, within
5-7 yrs after clearcut harvest, it is possible to
have a nearly “closed canopy” providing over
head cover (of dense brush and seedling and
sapling trees) for fishers. The young brushy stands
also may provide a high density of potential prey
such as, woodrats (Neotoma spp.) and chipmunks
(Tamias spp.).

Site Scale

All information is from Klug (1997).

Key Findings

+ Stations with fisher detections differed
significantly from those without detections in all
3 comparisons (1994, 1995, and combined years).

* Stations with detections were higher in elevation
and a greater distance from the coast. They had
a greater basal area of hardwood with dbh of
13-27 cm, greater basal area of hardwood with
dbh >52 cm, and also had a greater total basal
area of hardwoods (dbh >13 cm).

* There were no differences in percent canopy cover
(mean of 5 spherical densiometer measurements),
number of logs, slope position, number of snags,
distance to gap, basal area conifer of all size
classes, basal area of hardwood with dbh between
28-51 cm, and total basal area of all trees.

* Results of logistic regression analysis were similar
for 1995 and the combined data and included
more variables in the final model than the 1994
analysis alone. Only elevation and volume of logs
were included in the 1994 analysis while elevation,
volume of logs, basal area of conifer (52-90 cm),
percent slope, and distance to the coast were

included in the 1995 and combined analysis.

Author(s) Interpretation

No interpretation provided.

Structure Scale

All information is from Simpson Resource
Company (2003) and Thompson et al. (2007).

Key Findings
* A total of 9 dens were found for 5 of 6 females
(4 natal, 5 maternal [temporary refuge sites for

the kits]).

* Natal dens were in tree cavities in tanoak (2),
Douglas-fir snag (1) and chinquapin (1) with a ¥
dbh = 76.5 cm (SD = 15.6, range = 62.5-95.3).
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included second growth forests, only a subset of

the detection results were used.

41 unique second growth stands were identified
in the SSU areas sampled.

Fishers were detected more than expected in
second growth stands that were logged 4455
yrs ago and less than expected in second growth
stands logged 26-41 yrs ago (X* = 8.47, df =1,
probability of X* >8.47 = P <0.005).

Second growth stands where fishers were detected
were larger in size (¥ = 262.3 ha, SD = 282) than
those where fishers were not detected (x= 183.9
ha, SD = 247).

the edge of second and old growth, 5/5 stations

where fishers were detected were in second growth.

* When all track plates stations in old growth were

pooled (7 = 69) and those in second growth were
pooled (n = 69), fishers were detected less than
expected at stations in old growth (z = 4) and
more than expected in second growth (X = 8.42,
df = 1, P <0.005).

Track plate stations in old growth that detected
fishers had >2 times the density of large (>90 cm)
logs and stumps, lower overstory canopy, and no
hardwoods compared to old growth sites where
fishers were not detected (Table Redwood 2).

Track plate stations in second growth that

Author(s) Interpretation
* Within second growth redwood forests, fishers

detected fishers were dominated by redwoods,
whereas stations in second growth that did not

were detected in the oldest stand ages. detect fishers were dominated by Douglas-fir.

¢ Stands were larger where fishers were detected, * Within second growth forests, sites detecting

consistent with results from landscape scale

analysis (i.e., at the landscape scale, areas around

fishers had greater shrub cover, greater basal

area of conifers and snags, lower basal area of

fisher detections had fewer number of stands due hardwoods, and greater densities of medium-

to larger stand size). sized logs, and all sizes of snags and stumps

« Although fishers were most frequently detected compared to sites that did not detect fishers.

in second growth stands, many of the stands .
Author(s) Interpretation
were near patches of old growth redwood.

. *» Authors assumed that fishers visited track plate
However, additional research would be needed to P

stations while foraging and habitat characteristics
determine if patches of old growth redwood are . Elns
. . at these sites represented the types of areas
important to fishers at this scale. )
used for foraging, but could not make any

Site Seale assumptions about other life history needs (e.g.,

All information is from Slauson and Zielinski (2003). suitable resting habitao).
* It is not known how bait or olfactory lure affect
Key Findings
* Fishers were detected at 7/23 (30%) of the SSU
sample units and at 21/138 (14%) of all the

track plate stations within the 23 sample units.

fishers and the decisions they make about which
habitats or sites to visit. Thus, results represented

the types of sites fishers were willing to visit.

* Overhead cover (tree and tall shrub cover
* 4 of the 7 SSU where fishers were detected were
in second growth (35-100 yrs old), 2 were on

combined) was >75% at all 138 track plate

stations; thus, differences between sites where

the edge of old growth and second growth, and
1 was in old growth. In the 2 SSU that were on

fishers were and were not detected should reflect
associations with prey populations or habitat

characteristics important for resting and denning.









Key Findings
+ In 1944, CWHR size classes 1-3 (<2—-28 cm
dbh) made up >80% of study area.

* In 1992, CWHR size classes 4—6 (>28 cm dbh)
made up 79% of study area.

¢ In 1944, 46% of the area was in CWHR
density class “S” (for sparse 10-24%). In 1992,
CWHR stand density classes were relatively
evenly distributed with 50% in CWHR density
classes M and D (moderate and dense canopy
closure >40%) while stands in the S closure class

occurred on <25% of the study area.

* Klamath mixed conifer (KMC) and montane
hardwood conifer (MHC) types were selected by
3 adult male fishers (63% of watershed and 95%
of fisher use. Fishers also selectively used habitats
based on CWHR size and density classes. Fishers
selected CWHR size and density classes 3D, 4D,
SP, SM.

* Montane chaparral and white fir types were not
selected by fishers (29% of watershed and 4% use).

* Based on the first year of telemetry data, 2 male
fishers had home range overlap. One home range
had 28% overlap, 1 had 42% overlap. Fishers used
the overlapping portions of home ranges as expected

based on the proportion of home range area.

¢ Fishers selected more dense stands in winter,
generally using CWHR D (60% of locations).
Fishers used CWHR P more in summer (39%

summer locations, 13% winter locations).

Author’s Interpretation

¢ Over the last 50 yrs, the watershed has generally
changed from early-seral open-forest conditions
to mid-seral size classes with a relatively even

distribution of CWHR canopy closure classes.

¢ They report significant non-random use of
the habitat types within the study area. They
found fishers to prefer forested habitats, habitats
containing a significant hardwood component,

and lower elevation forest types.

* Fishers selected areas with significant hardwood
components, which may be related to prey

density and prey dependency on hardwoods.

* Fisher habitat selection was highly variable by
season and year. Fishers selected open-forest
stands (CWHR P) during summer, but heavy
brush in these stands would provide adequate

cover while traveling.

Home Range Scale

All information is from Self and Kerns (1992), Self
and Kerns (2001), and Reno et al. (2008).

Key Findings

* Over a 3-yr period, 3 radio-collared males were
located 714 (550 summer, 154 winter) times.
MCP home ranges averaged 2,850 ha (range =
2,359-3,486 ha).

* Telemetry error was estimated using error
polygons and actual difference between
triangulations and walk-in locations. Error
distance was 22-721 m, error polygon size
averaged 9.1 ha, with 80% of polygons <14.6 ha.

* Reno et al. (2008) reported annual home ranges
for female fishers ranging from 2.57-14.23 km?
(n = 3 fishers, n = 2 yrs).

Author(s) Interpretation

No interpretation provided.

Stand Scale
All information is from Self and Kerns (1992), and
Self and Kerns (2001).

Key Findings

* Thirty four resting sites used by 3 adult male
fishers were found. Of the 34 rest sites, 77%
were located in CWHR size class 4 stands, with
39% in KMC/MHC 4D stand types.

* The HSI model worked well to predict winter
habitat selection, but under-predicted the use of
open habitat over the full year.
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¢ The CWHR model did not predict fisher habitat

use well.

Author(s) Interpretation

¢ The HSI model under predicted the use of
open habitats (CWHR closure class P) when
considering all the habitat use data combined
across all seasons. It performed well when used to

predict winter habitat use.

* When fishers used open stands for resting their
rest sites were usually located in small patches of

denser canopy within these open stand.

Site Scale
All information is from Self and Kerns (1992), and
Self and Kerns (2001).

Key Findings

* Fishers selected rest sites in the <500 feet distance
to water class. (Rest sites that were used more
than once or by more than 1 individual were

counted only once).

* Rest site characteristics were:

- X canopy closure was 71% (SD = 20%)

- % basal area/acre 1 was 60 ft*> (SD = 104)
(measurement of all plot trees >5 inches)

- % dbh of rest trees was 30 in (SD = 12) (green
trees)

- & distance to water was 442 ft (SD = 809)

- x distance to human disturbance was 224 ft
(SD = 332)

Author(s) Interpretation
* Proximity to water appeared to be selected by
fishers, but results could not be separated from

vegetation type selection.

¢ Based on other literature, the author suggested
that female rest sites and den sites might be

comparable to male rest sites.

Structure Scale
All information is from Self and Kerns (1992),
Self and Kerns (2001), Self and Callas (2006), and

Reno et al. (2008).
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Key Findings
* Twenty-seven of 34 rest sites (79%) used by 3

adult male fishers were green trees, 74% of these
trees were Douglas-fir. Five rest sites (15%) were

in snags and 2 (6%) were in logs.

Mistletoe provided 81% of all of the micro-
structures used by 3 male fishers while resting in

green trees.

Mean dbh of 27 rest trees was 30 in (SD = 12),
mean age of 19 conifer rest trees was 100 yrs

(SD = 47).

Self and Callas (2006) reported 2 natal and 7
maternal dens from the Sacramento Canyon and
Hayfork Summit study areas, however they did
not distinguish in which study area each den was

located.

¢ All dens were in tree cavities, 6 dens were in

black oak (live), 2 were in live oak (live), and 1
was in a dead Douglas-fir.

Natal dens were in black oak (18.7 in dbh) and
live oak (51.8 in dbh).

Maternal dens were in trees with ¥ dbh = 32.7 in
(n =7; range = 18.7-65.5).

Reno et al. (2008) reported characteristics of
15 natal and maternal dens (Table Sacramento

Canyon 1). These data are not exclusive of those
reported in Self and Callas (2006).

¢ Mean dbh of den trees was 76.4 cm.

Author(s) Interpretation

* Rest site trees tended to be larger relative to what

was available on the plot.

* Authors emphasised the importance of

maintaining some larger or older trees in

managed forests.

Reno et al. (2008) suggested that decay processes
were important to cavity formation for den sites
and hypothesize that in hardwoods fishers may
use trees as small as 25 cm dbh if heartwood rot

was present.
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used to test hypotheses that habitat use did not
differ from random. Third-order habitat selection
was investigated for active, resting, and denning
locations, conducting a Euclidean distance analysis
for each location type using 2 strata type scenarios,
one with 7 strata and one with 8 strata (Tables
Hoopa Valley 1 and 2 respectively). Distances
from random points generated throughout each
individual’s 100% MCP home range estimate
were compared to distances from fisher locations
obtained with radio telemetry. Habitat selection
was investigated using Euclidean distance analysis
and statistical tests were completed using SAS

9.2 (SAS Institute, Cary, NC). Statistical tests
were considered significant when P <0.05 and

marginally significant when 0.10 >P>0.05.

The primary objective at the site and structure
scale was to characterize selection for habitat
variables measured at fixed-radius circular 0.04 ha
plots (1996-98) or 0.08 ha plots (2004—present)
centered on the rest or den structure. Habitat data

collection at fisher den and rest sites located during

2004-2007 is ongoing, therefore, only general
information about structures has been reported

to date. During 1996-1998 ocular estimates of
foliar cover were made to the nearest 10% and
then grouped into 4 categories: <26%; 26-50%;
51-75%; >75%. During 1996-1998 the same
habitat variables were also measured at an equal
number of random plots (same number of rest site
points within each animal’s home range) however,

those plots were not tree centered.

Yaeger (2005) compared characteristics of trees
used for resting to those available using random
plots within each animal’s home range. Trees > 40
cm were considered to be available for fisher use.

Chi-square goodness of fit and subdividing Chi-

square analyses were used to determine significance

of use verses availability. Using the same radio
telemetry methods, adult female fishers were

radio-collared and tracked to rest and den sites

during 2005-2007, with an emphasis on locating
den structures. For all tree-based structures used
for resting or denning, tree species, dbh, decay
class, and the presence of platforms and cavities
were noted. A den was defined as a structure used
2 or more times in succession over 3 or more days
during the birthing period (March—April). Dens
were classified as: natal (location where parturition
took place); maternal pre-weaning (any den used
after the natal-parturition den and before the kits
were weaned); maternal post-weaning (any den
used after weaning and before the kits were actively

following the mother).

Publications and reports: 1 thesis (Yaeger 2005)
and 5 unpublished reports (Higley et al. 1998;
Higley and Matthews 2006; Matthews 2007, 2008;
Matthews et al. 2008).

Results:
Landscape Scale
All information is from Matthews et al. (2008).

Key Findings

* The results of the Euclidean distance analysis
indicated that fishers selected for closed-canopy
forest, sapling-brushy pole, and seedling stands
and did not avoid any habitat types when
establishing home ranges.

Author(s) Interpretation

* Although fishers exhibited selection for several
strata types (closed-canopy forest, sapling-brushy
pole, and seedling stands) for inclusion in home
ranges, it was noted that analyses which included
8 strata types with a separation of the closed-
canopy forest into mature and older forest, young

growth and pole stands resulted in no selection

being exhibited (Tables Hoopa Valley 1 and 2).

Home Range Scale
All information is from Yaeger (2005).
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selected older closed canopy forest and young
pole types, did not avoid any strata types, and
were located significantly closer to older closed-

canopy forest than to all other habitat types.

Author(s) Interpretation
¢ 'The authors suggested, “Finding significance

for selection of older closed-canopy forest for
resting and denning confirmed our suspicion
that fishers are not differentiating between pole
stands, young growth, and mature and older
forest in Hoopa. This is most likely an artefact
of the amount of residual structure left in stands
following harvests in the 1950s, 1960s, and

carly 1970s”.

* Authors expressed concern with their ability
to apply their results to ownerships outside of
Hoopa. “Areas with more intensive historical
management where fewer residual structures
were left on the landscape may result in reduced
habitat suitability for fishers in stands >30 yrs
of age. While these more intensively managed
stands may provide the closed canopy fishers
have been found to select, these stands may not

provide the structures needed for suitable resting

and denning habitat. We caution other managers

not to assume stands >30 yrs of age are suitable
resting and denning habitat on their ownership
unless the conservation of residual structure on

their ownership was similar to that in Hoopa”.

Site Scale

All information is from Yaeger (2005).

Key Findings
¢ During 1996-1998, 19 fishers (11 females,
8 males) were radio-collared and 218 rest/den

structures were identified.

* Random plot data were used to characterize
available habitat. Mean dbh of the 4 largest

trees, canopy covet, and topographic position

differed between rest and random locations when

analyzed with the Friedman test.

* Mean dbh of the 4 largest trees was larger at

rest sites than at random sites, canopy cover
categories 26-50% and 51-75% were used more
often than their availability, and fishers used rest
sites near drainage-bottoms more often than on

mid-slope or ridge-top locations.

Five variables were selected by the stepwise
procedure and correctly classified rest and
random locations 70% and 76% of the time
respectively; rest sites tended to be located in
patches of larger-diameter trees composed of
conifer and hardwood, in drainage-bottoms with
>50% canopy cover, and were closer to landscape
alterations (e.g., roads and managed stand edges)
than the random sites.

Author(s) Interpretation

* Fisher rest sites were strongly associated with
larger trees and the mean dbh of the 4 largest trees

on rest plots was greater than on random plots.

* Dense canopy cover was also associated with
fisher rest sites. Larger trees and dense canopy
cover may provide more suitable resting
structures and may also influence fisher prey
abundance or availability while providing fishers
the opportunity to escape potential predators.

Structure Scale

All information is from Yaeger (2005), Higley and

Matthews (2006), and Matthews et al. (2008).

Key Findings

* During 1996-1998, 19 fishers (11 females, 8
males) were radio collared and 218 rest/den
structures were identified. Fishers primarily used

live trees (84%) for resting (Table Hoopa Valley 3).

* Of the live trees used, hardwoods (65%) were
used more frequently than conifers (35%)
but were essentially used in proportion to
their availability (70% and 30% respectively).
Douglas-fir was the most frequently used tree
species (34%) followed by tanoak (27%) and
black oak (26%).









California. It was located primarily in the Trinity
River basin immediately surrounding Claire Engle
Reservoir. The study area encompassed approx.

400 km’ of primarily forested habitat ranging in
elevation from 325-1,500 m. Main vegetation types
included Douglas-fir, Klamath mixed conifer and
montane hardwood communities. Mean annual
precipitation was 108 cm with <8% falling during
summer. Snowfall was usually moderate (3-241 cm).

Methods: Fishers were live-trapped and fitted with
radio collars. Attempts were made to relocate
animals weekly using walk-in surveys to locate

rest sites and female den sites. Track plates were
deployed across the study area to describe habitat
at locations with and without fisher detections
and relationships with other forest carnivores.
Track-plate stations were placed approx. 50 m from
roads; with 3 track plate stations (1-km spacing)
per segment (3 km between segments). Concentric
buffers (3.14 km?) centered on the middle station
of each segment were created in a raster based
geographic information system (GIS) (25 x25 m
pixel) to collect landscape characteristics derived
from Landsat Thematic Mapper (TM) images.
Habitat sampling at rest sites, den sites, and track
plate stations included fixed plot sampling to
describe forest composition and structure, and
measurement of overhead canopy closure using
spherical densiometers. Habitat sampling occurred
at random points within individual home ranges
to assess habitat availability. At the landscape scale
stepwise logistic regression analyses were used to
develop predictive models of segments with fisher
detections vs. segments without fisher detections.
Univariate statistics were used to investigate the

role of specific variables in habitat selection.

At the home range scale, Seglund (1995) used

rest site locations to calculate minimum convex
polygon (MCP) home range estimates to delineate
areas for random point placement. Dark (1997)
compared “landscape level habitat characteristics”

within annual fisher home ranges (95% adaptive

kernel [ADK]) using a 300-m radius buffer
surrounding track plate locations with and
without fisher detections and at fisher rest sites
determined from radio-collared animals. Home
range calculations included original data, plus
data from Seglund (1995). Truex et al. (1998)
compared home range sizes between Shasta-
Trinity and 2 other study areas (Pilot Creek and
Tule River). They compared home ranges only for
animals monitored at least 9 months and located
a minimum of 10 times. Meta-analysis included
data from Seglund (1995) and Dark (1997). Yaeger
(2005) reported home range sizes for Shasta-
Trinity (calculations included original data, plus
data from Seglund [1995] and Dark [1997)]) to
compare with those from fishers on the Hoopa
Valley Indian Reservation. Annual home ranges
were reported using 100% MCP method for all
locations available (i.e., rest sites and locations
where researchers were “close” but did not identify

rest structure).

At the site scale Seglund (1995) measured
vegetation at 9.3-m (0.027 ha) fixed-radius plots.
Truex et al. (1998) compared habitat characteristics
at rest sites including measures of California
Wildlife Habitat Relationship (CWHR) type
(Mayer and Laudenslayer 1988) and class, trees
and coarse woody debris. Yaeger (2005) measured
vegetation at 0.04-ha fixed-radius plots. Rest-

site plots were tree-centered, random plots were
not tree-centered. The variable “dbh of 4 largest
trees on plot” was reported as the mean of the

4 largest trees and was meant to compensate for
random plots not being tree-centered. Canopy was
reported as the mean of 4 spherical densiometer
measurements at 5 m from plot center in 4
cardinal directions. Univariate statistics and
logistic regression were used to describe differences
between rest and random locations. Where
appropriate, Seglund (1995) and Yaeger (2005)
pooled data by sex and season (summer, 1 April—
31 October; winter, 1 November—31 March).
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At the structure scale authors compared use of tree
species relative to their availability using Chi-
square goodness of fit and subdividing Chi-square
analyses. On random plots, trees >40 cm dbh were
considered available to fishers. This minimum value
was considered a conservative cut-off more than 1
standard deviation below the mean dbh of conifers

or hardwoods used by fishers.

Publications and reports: 2 unpublished reports

(Seglund and Golightly 1995, Truex et al. 1998),
and 3 theses (Seglund 1995, Dark 1997, Yaeger 2005).

Results:
Landscape Scale

All information is from (Dark 1997).

Key Findings

* Pooled data from all surveys indicated that
fishers were detected in habitats that had a
greater amount of Douglas-fir, a greater amount
of 51-75% canopy cover, less barren area, a
greater density of low use roads (closed to public
or seasonal use only), and fewer disjunct core
areas (core was defined as an area of habitat
>100 m from edge) in landscape buffers where
fishers were detected (7 = 26) vs. not detected
(n = 16). While not significant at the 0.05 level,
inclusion of low use road density and number
of disjunct core areas (both at 2 = 0.06) in the
logistic regression model improved classification

accuracy.

* Douglas-fir had a negative correlation (1 = -0.72)
with shrub cover and a positive correlation
(t* = 0.84) with the 76-100% canopy cover class

category.

Author(s) Interpretation

o Fishers were detected at track plate stations, and
rested in areas dominated by late successional
Douglas-fir forests that were less fragmented
and less mixed conifer stands than other regions

within their home range and the study area.

* The presence of fishers in landscape buffers with
Douglas-fir habitat and high (>51%) canopy
cover values was indicative of riparian vegetation.
Riparian buffers resulted from previous timber
harvests; consequently riparian habitat was
characterized by residual Douglas-fir with high

crown cover and dense understory.

* Fishers were detected in areas with fewer disjunct
core areas indicating that there were more
contiguous patches within these buffers implying
that fishers on the Shasta-Trinity used large

contiguous tracts of land.

* Where fishers were detected, there was a greater
than average density of low use roads. But
because low use roads were characterized by
minimal human activity, it was also possible that
the inclusion of this variable was a response to

human activity.

Home Range Scale

All information is from Seglund (1995), Dark
(1997), Truex et al. (1998), and Yaeger (2005).
Data sets in these publications may not be

mutually exclusive.

Key Findings

Seglund (1995)

* Home ranges were calculated for 3 males (1
juvenile), and 5 females ( 2 juveniles <22 months).

* There were 5-35 locations per fisher; monitored
4-13 months.

* Mean (SE) of female home ranges was 26.1 km?
(5.5); range = 13.0-43.7.

* Mean (SE) of male home ranges was 34.3 km?
(14.1); range = 9.5-58.3.

Dark (1997)

* Four male and 7 female fishers (age not reported)
were monitored for 2-24 months resulting in
7—60 locations per fisher.



* MCP (100%) home ranges for male ranged from
6.7-76.6 km?; females ranged from 2.1-43.7 km’.

* ADK (95%) home ranges for males ranged from
11.4-138.6 km?; female ranged from 3.1-87.7
km?.

¢ Landscape habitat characteristics at rest sites were
compared to station locations with 74 rest site

locations and 79 track-plate station locations.

* Rest-site buffers differed on the east and west
sides of the study area indicating that they could
not be pooled. When grouped by individual or
sex, non-significant results were obtained for the
east side and west sides indicating that landscape
characteristics at rest site buffers could be pooled

across individuals and sex for each side.

* On the east side of the study area, rest sites (7 = 48)
had more area of 50-75% canopy cover and
fewer core areas than stations where fishers were
not detected (n = 28).

¢ On the west side of the study area, rest sites (z =
25) had more area of Douglas-fir, fewer disjunct
core areas, less barren area, and less mixed conifer
habitat than stations where fishers were not

detected (n = 24).

¢ There was no difference in landscape
characteristics between rest site buffers and
station buffers that had positive fisher detections,
however, power may have been too low to detect
differences because only 25 track plate stations
on the east side and 9 on the west side had

positive fisher detections.

Truex etal. (1998)

¢ Female home ranges were significantly larger on
the Shasta-Trinity (7 = 5) than on the Pilot Creek
(n=5) and Tule River ( = 7) study areas. Male
home ranges on the Shasta-Trinity (2 = 6)were
also considerably larger than on the Pilot Creek
(n = 2) and Tule River (1 = 4) study areas.

Yaeger (2005)

* Number of locations per individual not reported,
but home range estimates were calculated for
animals with a minimum of 10 locations;

monitoring period not reported; age not reported.

* Mean (SE) of female home range (z = 7) was
2347 (471) ha; no range reported.

* Mean (SE) of male home range (# = 9) was 3,827
(895) ha; no range reported.

Author(s) Interpretation

Seglund (1995)

* Sample sizes for home range estimates were
relatively low for each individual, thus it is likely

that actual home range size was underestimated.

Dark (1997)
* Interpretations were similar to landscape scale

reported by this author.

* There were no differences in habitat berween
resting and track plate locations with positive
detections. This may have been a result of: 1)
low power; 2) track plate locations were not
necessarily representative of locations that fishers
used for travel; 3) fishers may in general use
the same type of habitat for all activities [travel,

foraging, and resting].

Truex et al. (1998)

* Larger home ranges at Shasta-Trinity compared
to Pilot Creek and Tule River suggested relatively
lower quality habitat at Shasta-Trinity. The authors
also suggested the larger home range sizes may be
due to larger body mass of fishers in Klamath area.

Yaeger (2005)

* Relatively larger home ranges in Shasta-Trinity
compared to Hoopa Valley Indian Reservation
may be indicative of better habitat conditions at

Hoopa Valley Indian Reservation.
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Study Area: The Big Bar study area was in Shasta-

Trinity National Forest, 9 km south of the Trinity
River at Big Bar, Trinity County, CA. It was located
between the main stem and south forks of the
Trinity River and encompassed approx. 150 km? of
primarily forested habitat ranging in elevation from
730-1,912 m. The study area was USDA Forest
Service (89%) and private lands (11%). Primary
vegetation types were coniferous and mixed
coniferous-hardwood forests. Most precipitation
occurred during cool winter months with minor
amounts of snow. Snow events were short and
usually followed by warming temperatures, rain
and rapid snow melt. Both sub-areas had been
affected by logging but 1 was lightly harvested

(LH — 17% harvested) and the other more heavily
harvested (HH — 32% harvested). Both sub-areas
were similar in elevation range and primary vegetative
cover. Both areas had sustained some clear-cutting
(LH - 5%; HH — 7%). The heavily harvested

area had 25% of the area logged using overstory
removal of 30-70% while the lightly harvest area
had 12% of the area logged with this method.

Methods: Adult, sub-adult and juvenile fishers were

live-trapped and fitted with radio transmitters.
Fisher relocations were accomplished by 3
methods: 1) walking to the source of the signal of
inactive animals, 2) triangulation from a distance
on active or inactive animals and 3) using fixed
wing aircraft. USDA Forest Service timber-type
maps were used to determine habitat use within
the study area. One hundred and nine timber
types were grouped into 4 timber-type groups.
The percentage of each fisher’s telemetry locations
within each timber-type group was used to describe
each fisher’s habitat use and was compared to the
availability of the timber-type groups within the
fisher’s home range. Snow tracking was attempted

each winter.

Publications and reports: 2 unpublished reports

(Buck et al. 1979, Buck et al. 1983), 2 theses

(Buck 1982, Mullis 1985), and 1 peer reviewed
publication (Buck et al. 1994).

Results:
Landscape Scale

At this time no informartion is available at this scale.

Howme Range Scale

Information is primarily from Buck et al. (1994)
and Buck et al. (1983), however some information
from Buck (1982) and Mullis (1985) is also
included.

Key Findings
* Buck etal. (1994) captured 21 fishers, 14 males
and 7 females in the 2 sub-areas combined. All

but 1 male were radio-collared.

* Buck etal. (1983) reported mean home ranges
of 18.9 km? and 7.5 km? for male and female
fishers respectively. Home range estimates were
based on from 4 to 84 locations and as short as

1.5 months of monitoring up to 14 months.

* The authors also reported home ranges for
adult and juvenile animals and for each sub area

separately.

* They suggested that fisher survival was lower in
the HH sub-area than the LH sub-area. Seven
mortalities occurred during their study including
3 adults (2M, 1F) and 4 juveniles.

* All 7 mortalities occurred in “sub-optimal”
habitat (clearcuts with no overhead canopy,

hardwood dominated stands).

* Four of thel2 fishers collared within the HH site
died there. Three of the 8 fishers collared in the
LH site died, 2 within the HH site.

* Four mortalities were caused by predation by
other carnivores while 1 juvenile from the HH
site was “almost certainly killed by another
fisher”. The remaining 2 causes of mortality were

unknown.
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(Abies magnifica), and dry grasslands, with minor
components of California black oak, canyon live
oak, incense cedar, and ponderosa pine. Most of
this part of the study area was mid- and late seral
forests. The southern part of the study area (Cedar
Gap) ranged in elevation from 850-1,800 m.
Forest communities were primarily white fir and
Douglas-fir. Summers were warm and dry, winters
cool and moist with most precipitation falling as

snow at higher elevations.

Methods: Zielinski et al. (20046) live captured

31 fishers (13M, 18F), radio-collared 22

fishers (8M, 14F), and used fixed wing, ground
triangulation telemetry and walk-in techniques to
locate them. Fisher home ranges (100% minimum
convex polygon [MCP]) were calculated using
CALHOME for 9 focal fishers (2M, 7F) which
had 220 locations (minimum 10 rest site locations)
and had been monitored continuously for >10
months. Because of the number of non-point source
locations (fixed wing and triangulation), non-point
locations were re-sampled with associated error
measures and mean and error estimates for home
ranges were calculated. Vegetation composition of
home ranges was calculated using existing USDA
Forest Service vegetation coverage aggregated into
5 classes (Douglas-fir, true fir, oak-pine, white oak,
and grassland) and 3 seral stages (early, mid, and
late). Fisher rest sites were located using walk-

in telemetry only (Zielinski et al. 20044). Rest
structures were categorized into 1 of 14 types.
Metrics of the individual resting structure were
recorded for all rest sites located. Topographic,
vegetation cover type, tree abundance, tree size,
ground cover, snow depth (winter), and canopy
closure data were sampled at each rest site and at
20 randomly located “available” points within each
fisher home range. Tree composition and densities
were assessed using variable radius prism plots. Two
25-m perpendicular line intercept transects were
used to evaluate ground cover attributes. Canopy
closure was measured at plot center and the ends

of each transect using a spherical densiometer.

Logistic regression techniques were used to develop
resource selection functions using data from focal
fishers that described fisher selection of resting
sites. Information theoretic approaches were used
to select best models (Akaike weight >0.90). Top
models were tested with data reserved from model

development.

Truex et al. (1998) compared home range sizes
between Pilot Creek and 2 other study areas
(Shasta-Trinity and Tule River). They compared
home ranges only for animals monitored at least

9 months and located a minimum of 10 times. At
the site scale Truex et al. (1998) compared habitat
characteristics at rest sites including measures

of California Wildlife Habitat Relationships
(CWHR) type (Mayer and Laudenslayer 1988) and

class, trees and coarse woody debris.

Publications and reports: 2 unpublished progress
reports (Zielinski et al. 19946, 1995¢), 1
unpublished report (Truex et al. 1998), and 2 peer-
reviewed manuscripts (Zielinski et al. 20044, b).

Results:
Landscape Scale

At this time no information is available at this scale.

Howme Range Scale
All information is from Truex et al. (1998) and
Zielinski et al. (20046).

Key Findings

* Truex et al. (1998) reported that female home
ranges were significantly larger on the Shasta-
Trinity (7 = 5) than on the Pilot Creek (7 = 5)
and Tule River ( = 7) study areas. Male home
ranges on the Shasta-Trinity (z = 6) were also
considerably larger than on the Pilot Creek (7 = 2)
and Tule River (» = 4) study areas.

* Ziclinski et al. (20044) reported that male fisher
home ranges were larger than those of female
fishers at both Pilot Creek and Tule River and









weight for female fisher rest sites overall; this model
suggested that female fishers selected rest sites with
denser canopies, larger maximum tree sizes,

steeper slopes, and presence of large conifer snags.

A single model with 3 variables (mean canopy
closure, maximum dbh and presence of large
conifer snags) accounted for >0.90 Akaike weight
for fisher rest sites in Pilot Creek; this model
suggested that fishers at the Pilot Creek study
area selected rest sites with denser canopies,
larger maximum tree sizes and presence of large

conifer snags.

Two averaged models accounted for >0.90
Akaike weight for the Tule River study area; the
resulting model had 4 variables (maximum dbh,
standard deviation of dbh, slope and presence
of water; this model suggested that fishers at
the Tule River study area selected rest sites with
larger trees, wider variation in tree size, steeper

slopes and closer to water.

Author(s) Interpretation
¢ Zielinski et al. (20044) state that both vegetative
and topographic features are important in

sclection of rest sites by fishers.

Fishers consistently select rest sites with dense
canopy cover and presence of large structures
although there may be considerable variability of

size of structures on the site.

The predictive power of rest site models were
limited which suggested that other factors not

evaluated may play a role in rest site selection.

Selection for sites closer to water in the Tule
River study area may reflect differences in climate
conditions between this area and Pilot Creek
study area; the Tule River in the southern Sierra

Nevada is hotter and drier.

Key Findings
o Zielinski et al. (1995¢) identified 7 reproductive

dens including 2 presumed natal dens.

* Six dens were in standing trees (4 live trees, 2
snags) and 1 was in a log. Most dens (6/7) were
found in large diameter conifers (range = 73—138

cm dbh) and 1 was in a 56 cm dbh black oak.

* Truex et al. (1998) reported that fishers were
found resting more frequently in platforms at
Shasta-Trinity than the Pilot Creek and Tule

River study areas.

* Considerably more small diameter trees were
used at Shasta-Trinity compared to the Pilot
Creek and Tule River study areas.

* Zielinski et al. (20044) located resting fishers 202
times at 195 different resting structures in the
Pilot Creek study area (3.5% re-use).

* Live trees comprised 46.4% of all resting structures
in the Pilot Creek and Tule River study areas.

* Most rest structures in the Pilot Creek study area
were Douglas-fir (65.6%).

* Hardwoods comprised 45% of all resting
structures in both study areas (85% of these
were black oak), however use of black oak was
less prevalent in Pilot Creek (10.9% of rest
structures) than at Tule River (37.5% of rest

structures).

* The size of resting structures by type (hardwood,
conifer-live, conifer-snag, platform, log) was
similar among study areas and sexes, and rest
structures were typically larger than trees in the

vicinity of the structure and within home ranges.

* Logs (¥ = 123 cm maximum diameter),
live conifers (¥ = 117.2 cm dbh) and snags
(¥ = 119.8 cm dbh) were the largest structures
used for resting, followed by platforms (¥ = 71

Structure Scale cm dbh) and hardwoods (¥ = 69 cm dbh).

All information is from Truex et al. (1998), * Males used platform rest structures more than
Zielinski et al. (1995¢), and Zielinski et al. (20044). females, females used snags more than males






study area. Home ranges were estimated using 95%
and 100% minimum convex polygon (MCP) and
95% and 50% fixed kernel home range estimators.
Home range estimates were based on helicopter
relocations (z = 293), ground relocations (7 = 120),
den and rest tree locations ( = 86), and trap/
re-trap locations (7 = 19). Only fishers with a
minimum of 20 relocations annually were used for

home range analyses.

Publications and reports: 2 unpublished reports
(Self and Callas 2006, Reno et al. 2008) and 1
conference abstract (Reno et al. 2007).

Results:
Landscape Scale

At this time no information is available at this scale.
Homne Range Scale

Key Findings

* Reno et al. (2008) reported annual home ranges
for female fishers ranging from 4.49-21.44 km?
(n = 6 fishers, n = 2 yrs).

Author(s) Interpretation
Home range sizes for adult females with kits were
approximately half that of females without kits.

Stand Scale

At this time no information is available at this scale.

Site Scale

At this time no information is available at this scale.

Structure Scale
All information is from Self and Callas (2006).

Key Findings
¢ Twenty-four individual fishers were captured a
total of 43 times (24 initial captures and 19 re-

captures).

» Three female fishers and 1 male fisher were

captured in the Sacramento Canyon study area.

* Six female fishers and 14 male fishers were

captured in the South Weaverville area.

* Of 9 females collared, 8 were considered to be

adults and 1 was a sub-adult.

* Self and Callas (2006) report 2 natal and 7
maternal dens from the Sacramento Canyon and
Hayfork Summit study areas, however they do

not distinguish which study area each den was

located in (Table Hayfork Summit 1).

* All located dens were in cavities in standing live
or dead trees, in black oak (z = 6), live oak (n = 2),
or Douglas-fir (# = 1). All but the Douglas-fir
were live trees. Of the 2 natal dens, 1 was in
a black oak and 1 in a live oak. Dens used by
fishers during this study were primarily in cavities
formed by decay, where limbs were broken at the
trunk of trees, or in cavities apparently excavated

by pileated woodpeckers.

* Reno et al. (2008) reported characteristics of 46
natal and maternal dens (Table Hayfork Summit 2).

These data are not exclusive of those reported in

Self and Callas (2006).

¢ Mean dbh of den trees was 73.8 cm.

Author(s) Interpretation

* Reno et al. (2008) suggested that decay processes
were important to cavity formation for den sites
and hypothesized that in hardwoods fishers may
use trees as small as 25 cm dbh if heartwood

decay was present.
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compared current fisher detection data to historic
descriptions of fisher distribution and compared
these to changes in measures of human density
and forest cover. Human densities were evaluated
using 1930 and 1990 census data. Vegetation
data were derived from historic vegetation type
map surveys (conducted 1929-1934) and 1996
vegetation maps derived for the Sierra Nevada
Ecosystem Project. Davis et al. (2007), used fisher
detection survey data collected from 1996-2002
by USDA Forest Service (Zielinski et al. 2005)
and evaluated the predictive power of a suite of
environmental variables using a resource selection
function approach with step-wise general additive
models. They first used univariate tests to examine
differences between predictor variables at detection
and non-detection sites. They evaluated fisher
habitat predictors for the state wide data set and
evaluated separate regional predictive models for
3 distinct data sets: Klamath/Shasta Trinity; the
unoccupied portion of the northern and central
Sierra Nevada; and the southern Sierra Nevada.
They considered 5 categories of landscape-scale
habitat variables: topography; precipitation; field
observations of forest structure and composition;
vegetation structure and composition derived
from Landsat Thematic Mapper imagery and
digital elevation data; and road influence. Model
robustness was evaluated using 5-fold cross-

wise evaluation. Davis et al. (2007) also used

an alternate modelling approach (maximum
entropy) to search for corroboration of their initial

modelling analyses.

Publications and reports: 1 thesis (Carroll 1997),

3 unpublished reports (Zielinski et al. 19976,
2000, Carroll 2005), and 5 peer reviewed
publications (Carroll et al. 1999, Davis et al. 2007,
Zielinski et al. 1997¢, 2003, 20064).

Results:

Landscape Scale
All information is from Carroll (1997), Carroll et
al. (1999), and Carroll (2005).

Key Findings

Univariate Comparisons for 1999 model

* When corrected for spatial autocorrelation, tree
canopy closure, hardwood diameter, and conifer
variance remained significant at the level of P
<0.10 (Table Northern California Inventory 1).
Based on GIS derived data, the 10 km? scale had
the greatest explanatory power. Comparison of
models at multiple scales showed canopy cover

density to be significant at all scales.

Performance of 1999 model in redwood zone

* Comparisons of univariate relationships between
fisher detections and habitat variables in redwood
and non-redwood zone data noted the following

patterns:

- Canopy cover density: The pattern of linear
increase in fisher detections with increased
density was consistent between the interior
zone and redwood zone data. However, in
the redwood zone data, there was a potential
decrease in detections in landscapes with >80%
average density, a relationship which was not
observed in the interior zone data because few
sites there had density >75%. This pattern may
have been due to the relatively low detection

rate in coastal old-growth redwood stands.

- Tree size class: A similar quadratic univariate
relationship between fisher detections and
size class was noted in both interior zone and
redwood zone data sets. However, size class
had an inconsistent relationship with fisher
detections in the multivariate models, being
expressed as a linear negative relationship
in the 1999 model, versus a strong linear
univariate positive relationship in the redwood
zone data. This was likely due to correlations

with other vegetation variables.

- Hardwood quadratic mean dbh had a linear
positive correlation with fisher detections in
both data sets. This relationship was much

stronger in the interior zone, perhaps because












evergreen zone, at least up to a certain threshold.
The relationship between tree size and fisher
distribution in the more xeric pine and oak

forests of the eastern Klamath is uncertain.

* Variables not significant in the multivariate

model included elevation and road density.
Elevation is correlated with vegetation variables,
particularly percent conifer (> = 0.70). The fact
that vegetation had more explanatory power
than elevation suggests that the often noted
correlation of fisher distribution with elevation
may be due to the effects of vegetation, either
directly or as a mediator of snow condition. A
lack of road effect was attributed to the evidence
that public lands in the Klamath have not
experienced the magnitude of logging that has
occurred in other parts of the Pacific Northwest.
Because of this, “natural” gradients in habitat
quality due to regional gradients in forest
structure and productivity may be as significant
as the effects of human impact.

The UTM easting variable was correlated

with the climatic gradients in precipitation,
temperature, and elevation, which are the

most influential abiotic factors controlling the
distribution of the region’s diverse flora. These
floristic changes can be expected to change the
relationship of the forest structure to fisher
distribution. They are also expected to influence

prey species composition.

The late seral Douglas-fir/mixed evergreen-
hardwood forests of the region may produce
landscapes with an optimal combination of
habitat resources for fishers: high levels of canopy
closure, large wood provided by the conifers

and mast provided by the hardwoods. Due to

disturbance, making their habitat more resilient
to logging. This would make these landscapes
more similar to eastern forests that to other
western forests and might help explain the
persistence of fishers in both the eastern U.S. and
in the Klamath region.

This study demonstrated that conclusions drawn
from habitat selection studies may be highly
dependent on the scales at which selection is
measured. Whereas plot-level analysis of the
validation data might indicate that there is no
significant association between fishers and tree
size class, a landscape level analysis reached the
opposite conclusion. Analyses at multiple scales
may be especially critical for understanding the

distribution of wide-ranging carnivores such as

the fisher.

Davis et al. (2007) suggested that fisher association
(at a univariate level) with paved roads may have

been an artefact of correlation between these and
vegetation associated with waterways where roads

are most commonly located.

Davis et al. (2007) suggested that fisher habitat
in the southern Sierra Nevada may be more
fine-grained and heterogeneous than other study
areas and that this may be responsible for poor

performance of predictive models here.

Davis et al. (2007) suggested that habitat
in concert with other factors (dispersal and
demography) may be responsible for the lack of

fisher detections in the northern Sierra Nevada.

Howme Range Scale

At this time no information is available at this scale.

Stand Scale

At this time no information is available at this scale.

its steep topography, the Klamath region has
lost less of its late-successional forest than have
forest lands in the Oregon Coast and Cascades.
Site Scale
All information is from Carroll (1997), Catroll et
al. (1999), and Carroll (2005).

Furthermore, the sprouting ability of both
evergreen hardwoods and redwoods helps these

forests recover canopy closure more rapidly after









Habitat variables were sampled at each station
using a combination of fixed and variable-radius
plots and transects. Topographic variables were
also collected including elevation and distance to
surface water. Basal area of conifers, hardwoods
and snags were estimated using a 20-factor prism
sweep to identify the sample of trees. Canopy
closure, tree species composition, and shrub cover
were estimated within a 0.49-ha plot centered on
each track plate station. Downed wood, stumps
and snags were sampled using 4 25-m long, 5-m
wide belt transects radiating out from each track

plate station. Each site was classified according to

California Wildlife Habitat Relationships (CWHR)

system (Mayer and Laudenslayer 1988) to assign a
habitat type, size class, and canopy cover class. The
sex of each detected animal was determined based

on the measurements of tracks.

Publications and reports: 1 unpublished report
(Slauson and Zielinski 2007).

Results:
Landscape Scale

All information is from Slauson and Zielinski (2007).

Key Findings

+ Fishers were detected at lower elevation
(x= 1,499 m [SE = 66.8]) sites than sites with
no detections (¥= 1,631 m [SE = 29.5]).

¢ Fishers detections were no more likely to be

within 250 m of water than non-detection sites.

Author’s Interpretation

* 'This study focused primarily on mid to high
elevation sites with late-successional patches of
mesic forest. Therefore, the results only apply to
distinguish sites where fishers wete and were not

detected in that context.

* Given that context, it was not surprising that
fishers were detected at sites at lower elevations

and not in the immediate vicinity of water.

Home Range Scale
At this time no information is available at this scale.

Stand Scale
All information is from Slauson and Zielinski (2007).

Key Findings
* Fishers exhibited higher use of Douglas-fir and
Klamath mixed conifer CWHR stand types and

lower use of montane-hardwood conifer and true

fir habitats.

Author(s) Interpretation
* The lower use of true fir habitats further reflected

fisher use of lower elevations.

Site Scale
All information is from Slauson and Zielinski (2007).

Key Findings

* Tree species composition was similar between
detection and non-detection sites. However, white
fir and red fir ranked lower at detection sites
while incense cedar and black oak ranked higher.

* Estimated tree canopy cover was significantly
higher at sites with fisher detections than at
non-detection sites (¥ = 78.1%, SE = 2.87 vs.
% =67.6%, SE = 1.18; P = 0.0024).

* Although basal area of conifers was similar
between detection and non-detection sites the
higher use of the largest CHWR tree size classes
(5 and 6) and lower used of mid size classes

(3 and 4) was apparent.

» Hardwood basal area was significantly higher at

detection sites than at non-detection sites.

* Total basal area of snags was lower at detection
sites, although not significantly, while the
density of medium and large snags did not differ

between detection and non-detection sites.

* The density of medium (30-60 cm) and large
(>90 cm) logs was significantly higher at sites

where fishers were detected.
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Author(s) Interpretation

¢ Fishers were detected at sites with larger
hardwood components, dominated by black oak,
and had significantly higher tree canopy closure,
both of which are recurrent findings in most
studies of fisher habitart associations in California.

¢ The significantly higher densities of medium to
large logs at sites with fisher detections were also

noteworthy.

Structure Scale
At this time no information is available at this scale.
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to locate them. Fisher home ranges (100%
minimum convex polygon [MCP]) were
calculated using CALHOME for 12 focal fishers
(4M, 8F) which had > 20 locations (minimum
10 rest site locations) and had been monitored
continuously for = 10 months. Because of the
number of non-point source locations (fixed
wing and triangulation), non-point locations
were re-sampled with associated error measures
and mean and error estimates for home ranges
were calculated. Vegetation composition of home
ranges was calculated using existing USDA Forest
Service vegetation coverage for Sequoia National
Forest (based on LANDSAT Thematic Mapper
imagery, SPOT imagery and aerial photography)
which resulted in 11 California Wildlife Habitat
Relationships (CWHR) vegetation types (Mayer
and Laudenslayer 1988), 5 CWHR size classes,
and 4 CWHR canopy closure classes. Fisher rest
sites were located using walk-in telemetry only
(Zielinski et al. 20044). Rest structures were
categorized into 1 of 14 types. Metrics of the
individual resting structure were recorded for all
fisher rest sites. Topographic, vegetation cover
type, tree abundance, tree size, ground cover,
snow depth (winter), and canopy closure data
were sampled at each rest site and at 20 randomly
located “available” points within each fisher
home range. Tree composition and densities were
assessed using variable radius prism plots. Two
25-m perpendicular line intercept transects were
used to evaluate ground cover attributes. Canopy
closure was measured at plot center and the ends
of each transect using a spherical densiometer.
Logistic regression techniques were used to develop
resource selection functions using data from focal
fishers that described fisher selection of resting
sites. Information theoretic approaches were used
to select best models (Akaike weight >0.90). Top
models were tested with data reserved from model
development. Zielinski et al. (20064) randomly
selected 40 fisher rest sites from Zielinski et al.’s
(20046) study and 35 randomly selected fisher
rest sites from another study (see Kings River key

findings; Mazzoni 2002). They collected habitat
data per US Forest Service FIA protocols and
conducted univariate comparisons of characteristics
of fisher rest sites to existing randomly selected
FIA plots within these 2 study areas. They used
logistic regression modelling and information
theoretic approaches to develop and evaluate the
effectiveness of using FIA data as a predictor of
fisher resting habitat.

Truex et al. (1998) compared home range sizes
between Tule River and 2 other study areas (Pilot
Creek and Shasta-Trinity). They compared home
ranges only for animals monitored at least 9 months
and located a minimum of 10 times. At the site scale
Truex et al. (1998) compared habitat characteristics
at rest sites including measures of CWHR type and

class, trees and coarse woody debris.

Publications and reports: 4 unpublished progress
reports (Zielinski et al. 19944; 19954, b; 19974),

1 unpublished report (Truex et al. 1998), and 3
peer-reviewed manuscripts (Zielinski et al. 20044, 4;
20064).

Results:
Landscape Scale

At this time no information is available at this scale.

Home Range Scale
All information is from Truex et al. (1998) and
Zielinski et al. (20045).

Key Findings

* Truex et al. (1998) reported that female home
ranges were significantly larger on the Shasta-
Trinity (7 = 5) than on the Pilot Creek (7 = 5)
and Tule River (z = 7) study areas. Male home
ranges on the Shasta-Trinity (z = 6) were also
considerably larger than on the Pilot Creek (n = 2)
and Tule River (7 = 4) study areas.

* Ziclinski et al. (20044) reported that male fisher

home ranges were larger than those of female
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¢ The predictive power of rest site models were
limited which suggested that other factors not

evaluated play a role in rest site selection.

¢ Selection for sites closer to water in the Tule
Creek study area may reflect differences in

climate conditions between this area and Pilot

Creek study area; the Tule Creek in the southern

Sierra Nevada is hotter and drier.

* Logs (¥ = 123 cm maximum diameter), live
conifers (¥ = 117.2 cm dbh) and snags (¥ =
119.8 cm dbh) were the largest structures used

for resting, followed by platforms (¥ =71 cm
dbh) and hardwoods (¥ = 69 cm dbh).

* Males used platform rest structures more than
females, females used snags more than males
and there was more use of platforms in the Pilot
Creck study area than the Tule River study area.

Structure Scale
All information is from Truex et al. (1998) and
Zielinski et al. (19956, 19974, 2004a4).

Key Findings

Author(s) Interpretation
* Truex et al. (1998) suggested that fishers appear

to exist in poorer quality habitat at Shasta-Trinity

than in the others studies compared. However, it

¢ Zielinski et al. (199564, 19974) identified 8
reproductive dens, including 5 natal dens. All
natal dens were in cavities of large (76-148
cm dbh) standing trees (2 snags, 2 live trees),
including 2 black oaks.

¢ Truex et al. (1998) reported that fishers were
found resting more frequently in platforms at
Shasta-Trinity than the Pilot Creek and Tule

River study areas.

¢ Considerably more small diameter trees were
used at Shasta-Trinity compared to the Pilot
Creck and Tule River study areas.

¢ Zielinski et al. (20044) located resting fishers

397 time at 338 different resting structures in the

Tule River study area (13.8% re-use).

* Live trees comprised 46.4% of all resting structures

in the Pilot Creek and Tule River study areas.

* Hardwoods comprised 45% of all resting
structures in both study areas (85% of these
were black oak), however use of black oak was
less prevalent in Pilot Creek (10.9% of rest
structures) than at Tule River (37.5% of rest

structures).

¢ The size of resting structures by type (hardwood,
conifer-live, conifer-snag, platform, log) was
similar among study areas and sexes, and rest

structures were typically larger than trees in the

vicinity of the structure and within home ranges.

was clear that Shasta-Trinity had been subjected
to more timber harvest, and more by clear-
cutting, than the Pilot Creek and Tule River

study areas.

* The prevalent use of platforms in small diameter
trees on the Shasta-Trinity study in conjunction
with the relatively limited use of large diameter
live trees and snags warranted further discussion.
Extensive historic timber harvest within the
Shasta-Trinity study area had likely resulted not
only in the conversion of mature forests to early
seral stages (through clear-cutting), but also in
a decrease in the occurrence of large diameter
living trees and, consequently, in the recruitment

of large diameter snags and logs.

o Zielinski et al. (20044) inferred that the
prevalence of the use of large rest structures
suggests that fishers prefer to rest in the largest

trees or snags available.

* Structural characteristics of trees used for resting
appeared to be much more important than tree
species, in particular size, and internal decay—all

characteristics of older trees.

* Re-use of rest structures was limited, suggesting
that fishers require abundant rest structures

within their home ranges.









map-based measures of precipitation, road density
and habitat composition. Average values were

used for continuous variables with multiple
measures and analyses were conducted at 5 spatial
scales. Campbell used bootstrapping techniques

to develop predicted distributions of species
detections by habitat type. Univariate tests of
association (Wilcoxon U) were used to evaluate
species detections relative to habitat variables.
Campbell (2004) used classification trees to
develop multivariate predictive models. Models
were developed to compare habitats in areas where
fishers do and do not occur. Zielinski et al. (2005)
compared current fisher detection data to historic
descriptions of fisher distribution and compared
these to changes in measures of human density and
forest cover. Human densities were evaluated using
1930 and 1990 census data. Vegetation data were
derived from historic vegetation type map surveys
(conducted 1929-1934) and 1996 vegetation maps
derived for the Sierra Nevada Ecosystem Project.
Davis et al. (2007) used fisher detection survey data
collected from 1996-2002 by USDA Forest Service
(Ziclinski et al. 2005) and evaluated the predictive
power of a suite of environmental variables using a
resource selection function approach with step-wise
general additive models. They first used univariate
tests to examine differences between predictor
variables at detection and non-detection sites. They
evaluated fisher habitat predictors for the state wide
data set and evaluated separate regional predictive
models for 3 distinct data sets: Klamath/Shasta
Trinity; the unoccupied portion of the northern
and central Sierra Nevada; and the southern

Sierra Nevada. They considered 5 categories of
landscape-scale habitat variables: topography;
precipitation; field observations of forest structure
and composition; vegetation structure and
composition derived from Landsat Thematic
Mapper imagery and digital elevation data; and
road influence. Model robustness was evaluated
using 5-fold cross-wise evaluation. Davis et al.

(2007) also used an alternate modelling approach

(maximum entropy) to search for corroboration
of their initial modelling analyses. Spencer et

al. (2008) evaluated fisher habitat associations
using resource selection function analyses based
on general additive models with a 5-km? moving
window analysis. They evaluated fisher detection/
non-detection data collected by the USDA Forest
Service from 2000-2005 against a suite of >250
potential models (previously published and ones
based on expert hypotheses) at a fisher home
range scale. They used an existing rest site model
(Zielinski et al. 20066) to evaluate the abundance
and distribution of rest site microhabitat within
their study area and relative to predicted fisher
habitat at the larger scale. They tested their models
against reserved data from surveys previous to
those used for model development. Spencer et al.
(2008) used top performing models as a basis for
evaluating effects of fuels treatment on potential
fisher population distribution.

Publications and reports: 3 unpublished reports

(Campbell et al. 2000, Zielinski et al. 19976,
2000), 1 peer reviewed report (Spencer et al.
2008), 1 dissertation (Campbell 2004), and 3 peer-
reviewed manuscripts (Davis et al. 2007, Zielinski
et al.1997¢, 2005).

Results:
Landscape Scale

All information is from Campbell (2004), Zielinski
etal. (2005), Davis et al. (2007), and Spencer et al.
(2008).

Key Findings

» Campbell (2004) found that fishers were most
commonly detected in Sierran mixed-conifer,
montane hardwood-conifer and montane
hardwood types. Detections were positively
associated with drier areas, hardwoods, dense
stands of medium-sized trees, shrub cover and

steep slopes.
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¢ Alternate modelling techniques provided * Davis et al. (2007) suggested that habitat

predictive model results which were highly in concert with other factors (dispersal and
correlated with those produced by general demography) may be responsible for the lack of
additive models. fisher detections in the northern Sierra Nevada.

¢ Spencer et al. (2008) found that fisher * Spencer et al. (2008) concluded that fishers
distribution was best predicted by a single model in the southern Sierra Nevada appear to be
comprised of 3 variables: latitude-adjusted associated with mid-slope habitats with low solar
elevation, mean annual precipitation, and total exposure, low annual precipitation and their
above ground biomass of trees. This model habitat is concentrated in and near older stands
accounted for 83-91% fit to fisher detections/ of large mixed conifers and areas with black oaks
non-detections depending on the model of fisher (which provide resting structutes and support prey.

presence evaluated and was far superior to the
next best models. Home Range Scale

) o ) At this time no information is available at this scale.
+ All top models contained 2 abiotic variables

(elevation and isolation index or precipitation)

o ] ) 7 Stand Scale
and 1 biotic variable (a vegeration characteristic). At this time no information is available at this scale.
* Spencer et al. (2008) state that their results
confirm that fishers in the southern Sierra Site Scale
Nevada are associated with dense, old, large All information is from Spencer et al. (2008).
forests in mid-elevation zones (1,300-2,400 m).
Key Findings

* Spencer et al. (2008) noted that predicted fisher  Spencer ct al. (2008) found that rest sites with

habitat in this region is restricted to a mid- . . . .
) ) high predicted value were relatively rare in the
elevation band and is somewhat fragmented due . .
southern Sierra Nevada and correlation between

to its association with major river canyons. . . . .
J 4 predicted fisher rest site microhabitat and

land ale habitat qualit low (0.29).
Author(s) Interpretation andscape scale habitat quality was low ( )

¢ Campbell (2004) suggested that slope might * Predicted fisher rest site microhabitat value was
account for a variety of other correlated habitat only considered suitable (habitat rating >0.5) at
variables to which fishers were responding. 5% of evaluated FIA plots.

* Davis et al. (2007) suggested that fisher

o oo ] Author(s) Interpretation
association (at a univariate level) with paved

) * Fisher rest site microhabitats appear to be
roads may have been an artefact of correlation o
. . ) limiting and as such should be the focus of

between these and vegetation associated with .
management attention.

waterways where roads are most commonly

located.
Structure Scale

* Davis et al. (2007) suggested that fisher habitat At this time no information is available at this scale.
in the southern Sierra Nevada may be more
fine-grained and heterogeneous than other study
areas and that this may be responsible for poor

performance of predictive models here.
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