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INTRODUCTION
The purpose of this document is to analyze and evaluate the effects from the Summit Healthy Forest
(Summit CE) Project on the Kern River Ranger District, Sequoia National Forest. The Summit CE
Project is designed to increase forest stand resiliency to insects and disease by thinning trees on up to
1,100 acres near the community of Alta Sierra in Kern County, California. The project is located in
Township 25 South, Range 32 East, Mount Diablo Base and Meridian.

DESCRIPTION OF PROJECT AREA
The Summit CE project is located within the wildland urban interface (WUI) surrounding Alta Sierra.
This mountain community area has recently experienced significant increases in tree mortality. The
project would treat areas that are experiencing declining forest health due to drought, insects and
disease. This project will improve forest health, increase resilience, and reduce safety hazards both from
falling trees as well as fire hazard caused by fuel loading
The project area is comprised of 1,100 acres of Sierran mixed-conifer forest with white fir, incense
cedar, Jeffrey pine, ponderosa pine, and sugar pine, with some black oak, live oak and foothill pine.
Drought, insect and disease based mortality during the extended and extreme drought conditions from
2010 to 2016 resulted in observed mortality of an average of 5-10 trees/acre each year, with a peak of
10-15 trees per acre in 2015.

DESCRIPTION OF THE PROPOSED ACTION
Summit CE project proposes thinning to remove overstocked green trees up to 30 inches dbh, as well
as salvage of dead or dying trees, to achieve desired conditions within the areas identified in Map 1.
The Summit CE will also remove trees of any size which are creating hazards to recreation residences,
private homes, power lines, roads and other infrastructure, as defined by the Hazard Tree Guidelines
For Forest Service Facilities and Roads in the Pacific Southwest Region (USFS 2012). The project
may include incidental removal of live or dead trees for landings, skid trails, and road clearing. This
proposal is to thin green trees and remove recently dead trees that may be nurseries for forest
pathogens on up to 1,100 acres and remove hazard trees and salvage dead timber on approximately 230
acres of dead and/or dying trees adjacent to the Alta Sierra community.
Commercial timber harvest may occur using mechanized equipment. Thinning will emphasize
retention of large trees, while promoting stands that are resilient to insects and disease. Diseased or
insect damaged “cull” trees may be sold as firewood. A borax-based fungicide will be applied to cut
trees to prevent the spread of annosus root disease.
The project will also include fuels reduction in the project area including felling, chipping, piling or
prescribed burning to achieve desired conditions. Burning will occur during periods approved by the
air pollution control district to maximize dispersion of smoke and minimize effects on local residents,
especially when compared to wildfire effects. Re-planting of native tree species, including rustresistant sugar pines, may occur in some areas following thinning and fuels reduction.

STANDARDS AND GUIDELINES IMPORTANT FOR FISHER HABITAT QUALITY
Fisher Dens
Protect fisher den site buffers from disturbance with a limited operating period (LOP) from March 1 through June
30 for vegetation treatments 30 (SNFPA ROD, p. 61, S&G # 85).

Summit Project application: An LOP excluding equipment use in areas of suitable denning habitat will
applied from March 1 through June 30 to protect unknown maternity den sites.
Snags and Down Woody Material
Determine down woody material retention levels on an individual project basis, based on desired
conditions. Emphasize retention of wood in the largest size classes and in decay classes 1, 2, and 3.
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Consider the effects of follow-up prescribed fire in achieving desired down woody material retention
levels. (SNFPA ROD, p. 51, S&G 10).
Summit Project application: Treated areas within the WUI defense zone, which constitutes the
majority of the project, will have 5- 10 tons per acre of large woody debris. When averaged over a ten
acre window with adjacent untreated areas, it is expected that the area will average 10 to 20 tons/acre of
large woody debris post treatment.
Determine snag retention levels on an individual project basis for vegetation treatments. Design projects
to implement and sustain a generally continuous supply of snags and live decadent trees suitable for
cavity nesting wildlife across a landscape. Retain some mid- and large diameter live trees that are
currently in decline, have substantial wood defect, or that have desirable characteristics (teakettle
branches, large diameter broken top, large cavities in the bole) to serve as future replacement snags and
to provide nesting structure. When determining snag retention levels and locations, consider land
allocation, desired condition, landscape position, potential prescribed burning and fire suppression line
locations, and site conditions (such as riparian areas and ridge tops), avoiding uniformity across large
areas (SNFPA ROD, p. 51, S&G 11).
General guidelines for large-snag retention are as follows:
• westside mixed conifer and ponderosa pine types - four of the largest snags per acre
Use snags larger than 15 inches dbh to meet this guideline. Snags should be clumped and distributed
irregularly across the treatment units. Consider leaving fewer snags strategically located in treatment
areas within the WUI. When some snags are expected to be lost due to hazard removal or the effects of
prescribed fire, consider these potential losses during project planning to achieve desired snag retention
levels.
Summit Project application: Most areas in the defense zone and in particular adjacent to structures will
have low level of snag retention. However. When averaged over a ten acre block, it is expected that the
recommended guideline of 4 snags/acre > 15’ dbh will be met. Units 1, 6, and 9 are large enough that
individuals or groups of snags will have to be marked for retention. Areas for snag retention will be
focused on ground that is steep or otherwise inoperable for mechanical equipment. Since high levels of
mortality are expected to continue and it is unlikely that it will be economically feasible to repeat
treatments to remove added mortality, trees that are expected to die within 2 years may be substituted for
snags within the units.
Retention of canopy cover and large trees
For all mechanical thinning treatments, design projects to retain all live conifers 30 inches dbh or larger.
Exceptions are allowed to meet needs for equipment operability (SNFPA ROD, p. 50, S&G 6).
For mechanical thinning treatments in mature forest habitat (CWHR types 4M, 4D, 5M, 5D, and 6) outside WUI
defense zones (SNFPA ROD, p. 50, S&G 7):

• Design projects to retain at least 40 percent of the existing basal area. The retained basal area should
generally be comprised of the largest trees.
• Where available, design projects to retain 5 percent or more of the total treatment area in lower layers
composed of trees 6 to 24 inches dbh within the treatment unit.
• Design projects to avoid reducing pre-existing canopy cover by more than 30 percent within the
treatment unit. Percent is measured in absolute terms (for example, canopy cover at 80 percent should
not be reduced below 50 percent.)
Summit Project application: All live conifers > 30“ dbh will be retained. The project units are
primarily in the WUI defense zone and the above guidelines do not apply. However, it is expected that
the above conditions will be met averaged over a ten acre block to allow for higher density further from
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structures and lower density near human habitation. This is consistent with the intent to minimize
human/fisher interaction and reduce hazards nearest structures.
Retention of rest and den site structures and important habitat elements for fisher
Prior to vegetation treatments, design measures to protect important habitat structures as identified by
the wildlife biologist, such as large diameter snags and oaks, patches of dense large trees typically ¼ to
2 acres, large trees with cavities for nesting, clumps of small understory trees, and coarse woody
material. For example, use firing patterns, place fire lines around snags and large logs, and implement
other prescribed burning techniques to minimize effects to these attributes. Use mechanical treatments
when appropriate to minimize effects on preferred fisher habitat elements (SNFPA ROD, p. 62 S&G
90).
Summit Project application: To enhance stand heterogeneity, maintain hiding cover for animals and/or
their prey, and maintain biological processes, retain several clumps of 3-5 larger trees (> 24” dbh where
available) with connected crowns per acre for wildlife habitat (*potential rest/roost, nest and den sites).
In corporate patches of brush and small trees, SMZs, rocky piles, and large woody debris to provide
hiding cover and prey base where practical. Design features in this project for other wildlife species
would likely also benefit fisher by preserving key habitat elements.

SOUTHERN SIERRA NEVADA FISHER CONSERVATION STRATEGY
GUIDELINES
Although there are concerns that vegetation treatments may adversely affect fisher habitat and displace
fishers from their home ranges, available evidence suggests that fishers generally tolerate the types and
levels of treatments necessary to restore forests to more resilient conditions (Garner 2013, Truex and
Zielinski 2013, Zielinski et al. 2013). The Summit CE Project will adhere to the Southern Sierra Fisher
Conservation Strategy (Spencer et al. 2016) guidelines where mechanical treatments are planned in
fisher habitat target areas:
• Design treatments to keep affected management grid cells in suitable fisher habitat condition and limit
disturbance from mechanical treatments to <13% of the affected cells over a 5-year period (Zielinski et
al. 2013b) or <25% over a 10-year period, unless treatments will not fragment fisher core or linkage
areas and will better meet fisher conservation objectives. In areas at highest risk of severe fire in critical
locations, up to 30% of the area may be treated over a 5-year period or up to 50% in a 10-year period, so
long as the retention guidelines for snags, large trees, coarse woody debris and heterogeneity are
adhered to and fisher core or linkage areas are not fragmented.
• Prioritize treatments where they maximize potential benefits (e.g., by affecting fire behavior in
strategic locations, North et al. 2012) and minimize potential impacts on fisher habitat. For example,
prioritize treatments on terrain with relatively warm microclimates (e.g., ridgetops, south and west
slopes).
• Use treatments to create varying stand density and structure using topography and microsite conditions
as guides for varying treatments (North et al. 2009). Design treatments to achieve the desired fisher
habitat conditions provided in Section 4.3 of the Strategy.
• Retain essential fisher habitat elements such as snags, large trees, and stand structure heterogeneity to
the degree feasible in achieving resiliency objectives.

SPECIES ACCOUNT: FISHER
Pekania [Martes] pennanti is a member of the family Mustelidae, which includes weasels, mink,
martens, and otters (Anderson 1994). While formerly placed in the genus Martes, recent genetic research
has led to a reclassification of the fisher into the genus Pekania (Koepfli et al. 2008, Sato et al. 2012) and
shows that fishers are more closely related to the tayra (Eira barbara) and wolverine (Gulo gulo) than to
5
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other species in the genus Martes (Hosoda et al. 2000, Stone and Cook 2002, Koepfli et al. 2008, Sato et al.
2009, Wolsan and Sato 2010, Nyakatura and Bininda-Emonds 2012, Sato et al. 2012).

The fisher is a mammal with a long slender body and short legs. Sexual dimorphism is pronounced with
males weighing between 7.7 and 12.1 lbs and females weighing between 4.4 and 5.5 lbs (Powell 1993).
Males range in length from 35 to 47 in and females range from 30 to 37 in (Powell 1993). Based on an
examination of several skins, Grinnel et al. (1937) noted that fishers from the Sierra Nevada tend to be
paler in color than fishers from other parts of the United States.

Fisher Legal Status
In 2004, the U.S. Fish and Wildlife Service (FWS) completed a 12-month status review of the fisher and
determined that the West Coast Distinct Population Segment (DPS) warranted protection under the
Endangered Species Act of 1976 et seq. but was precluded
from listing by higher priority actions (Federal Register
Vol. 69 No. 68, April 8, 2004) (USDI-FWS, 2004), making
this fisher DPS a Candidate for listing. The USFWS has
annually reviewed this finding and monitored the status of
the fisher, as required under 16 U.S.C. 1533(b)(3)(C)(i)
and (iii), as reflected in the annual Candidate Notices of
Review (CNORs). In March 2013, the USFWS initiated a
status review as part of a multidistrict litigation settlement
agreement under which the Service agreed to submit a
proposed rule or a not-warranted finding to the Federal
Register for the West Coast DPS of the fisher no later than
the end of Fiscal Year 2014 (In re Endangered Species Act
Section 4 Deadline Litigation, Misc. Action No. 10-377
(EGS), MDL Docket No. 2165 (D.D.C.). The settlement
agreement also provided that if the USFWS pursued listing
of the West coast DPS of the fisher, they would also
Figure 1: Current range of the fisher (Powell et al.
concurrently designate critical habitat for that DPS. The
2003)
West Coast Fisher DPS (USDI-FWS, 2004), includes all
potential fisher habitats in Washington, Oregon and California from the east side of the Cascade
Mountains and Sierra Nevada to the Pacific coast. In October 2014, a proposed rule to list the West
Coast Distinct Population Segment of fisher as threatened under the Endangered Species Act was
published in the Federal Register (Federal Register Vol. 79 No. 194). In April 2016, the USFWS
determined the West Coast Distinct Population Segment (DPS) of fisher did not face the risk of
extinction now or in the foreseeable future and therefore did not require the protection of the
Endangered Species Act (ESA) (Federal Register Vol. 81, No. 74). USFWS based their decision on best
available science showing current threats are not causing significant declines to the West Coast
populations of fisher and that listing is not necessary at this time to guarantee survival. USFWS further
states “there has been a substantial increase in support and interest by federal, state, tribal, and private
stakeholders in implementing voluntary and proactive fisher conservation measures, it is clearly
resulting in a much improved long term conservation outlook for fisher."
The State of California designated fisher as a protected furbearer in 1946 and as a Species of Concern
since at least 1986 (http://www.dfg.ca.gov/wildlife/species/publications/mammal_ssc.html#a64). In
March 2009, the California Fish and Game Commission (Commission) recommended that the fisher be
assessed for listing as threatened or endangered under the California State Endangered Species Act.
This recommendation initiated a 12-month status review by the California Department of Fish and
Wildlife (CDFW, formerly CDFG) culminating in a determination by the Commission on June 23, 2010,
that the listing was not warranted (CDFG, 2010). In 2013, the Commission set aside its prior decision
and made fisher a candidate species pending a new status review. In June 2015, CDFW recommended to
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the Commission that listing the Southern Sierra Nevada fisher Evolutionary Significant Unit as
threatened was warranted.
All California State threatened, endangered and special concern species are considered in the
development of the Forest Service list of Sensitive Species. The fisher has been included on this Forest
Service Sensitive Species list since 1984 (MacFarlane, 1994). The Forest Service continues to analyze
the species in Biological Evaluations as Sensitive.
The NatureServe Rounded Global conservation status of fisher is G5- Secure: large range in northern
North America; extirpation from southern portion of range, due mainly to habitat loss, has been
counteracted by recent natural and human-aided range expansions in the eastern U.S.; adequate
population data are unavailable for much of the range, but the species currently is regarded as secure
(NatureServe, 2011). However, the rounded Global conservation status of fisher West Coast DPS is T2 –
Imperiled: historical range much reduced to two populations in the southern Sierra Nevada, and northern
California-southern Oregon; unregulated trapping and extensive, lethal predator control programs likely
impacted fishers for nearly two centuries and were exacerbated by loss and fragmentation of habitat
from urban growth and development, forest management activities, and road construction. The
remaining populations are threatened with extirpation due to their small size and isolation. Recent
reintroductions in the Olympic Mountains of Washington and northern California may ultimately
improve the status of the west coast fisher (NatureServe, 2011). The California Natural Diversity
Database (CNDDB) (CDFG, 2011) rank is S2S3 – Imperiled/Vulnerable: rarity due to very restricted
range, very few populations (often 20 or fewer), steep declines, or other factors making it very
vulnerable to extirpation from the state/restricted range, relatively few populations (often 80 or fewer),
recent and widespread declines, or other factors making it vulnerable to extirpation (NatureServe, 2011).

Overview of Fishers
Distribution and Status in North America, the West Coast, and California
Fishers range from Quebec, the Maritime Provinces, and
New England west across boreal Canada to southeastern
Alaska, south in the western mountains to Utah, Wyoming,
Idaho, and California, and formerly south to Illinois,
Indiana, Tennessee, and North Carolina (Figure 1). Most
populations in the Rocky Mountains are the result of
reintroductions. Reintroductions have led to fisher
reoccupation of former habitats in Idaho, Wisconsin,
Michigan, Montana, Nova Scotia, Vermont, West Virginia,
Virginia, Maine, Manitoba, Minnesota, Ontario, Oregon,
Tennessee, Connecticut, the Hudson Valley in New York,
and New Jersey. In recent years, fisher have spread from
Vermont into southern New Hampshire, Massachusetts, and
Rhode Island including making inroads into suburban
backyards, farmland, and even semi-urban areas in
Michigan and Pennsylvania as well as Ontario and Quebec
in Canada (Wikipedia, 2012). Fishers were also
reintroduced on the Olympic Peninsula in Washington in
Figure 2: Historical and contemporary Sierra
2008. The species is relatively abundant in the eastern
Nevada fisher distribution (Zielinski et al 1995)
provinces of Canada, with low populations in British
Columbia (USFWS, Federal Register, 1 March 1996) (NatureServe, 2011).
Fisher populations are presently at low numbers or absent throughout most of their historic range in
Montana, Idaho, Washington, Oregon, and California (Heinemeyer, et al., 1994). In recent decades, a
scarcity of sightings in Washington, Oregon, and the northern Sierra Nevada may indicate fisher
extirpation from much of this area (Aubry, et al., 1999), (Carroll, et al., 1999), (Zielinski, et al., 1995).
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The Sierra Nevada and northwestern California/Southwest Oregon populations appear to be the only
naturally-occurring, known breeding populations of fishers in the Pacific region from southern British
Columbia to California (Zielinski, et al., 1997).
Grinnell et al. (Grinnell, et al., 1937) described the distribution of fishers in California as a continuous
arc from the northern Coast Range eastward to the southern Cascades, and then south through the
western slope of the Sierra Nevada, but did not attempt to estimate population numbers. In the Sierra
Nevada, the fisher historically occurred in the Lassen, Plumas, Tahoe, Lake Tahoe Basin, Eldorado,
Stanislaus, Sierra, Sequoia, and a small portion of the southern Inyo National Forests, but was not
known to occur in the Modoc or Humboldt-Toiyabe National Forests. As of 1995, Zielinski et al.
(Zielinski, et al., 1995) determined that fishers remain extant in just two areas comprising less than half
of the historic distribution: northwestern California and the southern Sierra Nevada from Yosemite
National Park southward, separated by a distance of approximately 260 miles (Figure 2).
Fishers are long-lived, have low reproductive rates, large home ranges (for carnivores of their size) and
exist in low densities throughout their range (Powell, 1993). This implies that fishers are highly prone
to localized extirpation, colonizing ability is somewhat limited, and that populations are slow to recover
from deleterious impacts. Isolated populations are therefore unlikely to persist.
Sierra Nevada Population Status and Trend
Based on extensive track plate and camera surveys (1997-present) in the Region 5 Status and Trend
Monitoring Program and the systematic surveys coordinated by Bill Zielinski from 1996-2002, the
following observations can be made about the population (Rick Truex, USFS, pers. comm. 2006);
Fisher currently appear to be limited in distribution from approximately the southern extent of the Sierra
Nevada in Kern County (Greenhorn Mountains and Kern Plateau) to Yosemite National Park. Fishers
appear to be absent from the Stanislaus NF, and the northern extent of the population in Yosemite
National Park is not well defined. It appears fishers do not occur north of State Highway 120 in
Yosemite NP. Within the southern Sierra population, fishers occur on the west slope of Sierra and
Sequoia NFs as well as on the Kern Plateau portion of Sequoia NF (and southernmost Inyo NF). Patterns
of detection within the southern Sierra Nevada fisher population suggest the following:
a. Fisher are well distributed on the west-slope Sequoia NF, from the Kings River south through the
Greenhorn Mountains. Annual rates of occupancy (i.e., proportion of sites sampled that detected
fisher) are generally consistent, and the spatial distribution of detections is more consistent from year
to year than elsewhere in the southern Sierra. This area has been consistently occupied since surveys
began in earnest during the early 1990s.
b. Recently the detection rate of fisher on the Sierra NF is roughly half what it is on the Sequoia NF.
Fisher may have increased their spatial distribution on Sierra NF since the mid-1990s. The annual
occupancy rate within Sierra NF seems to be consistent, though the spatial pattern of detections
appears more variable among years than on the Sequoia NF. Mark-recapture data collected over the
last several years estimate the density of fisher in the KRP area at approximately 1 per 2,500 acres
(Mark Jordan, University of California, pers. comm. 2006).
Status and trend monitoring for fisher and American marten was initiated in 2002 as part of the Sierra
Nevada Forest Plan Amendment FEIS; the monitoring objective is to be able to detect a 20% decline in
population occupancy (USDA-FS, 2006a). This monitoring includes intensive sampling to detect
population trends on the Sierra and Sequoia national forests, where fisher currently occur, and is
supplemented by less intensive sampling in suitable habitat in the central and northern Sierra Nevada
specifically designed to detect population expansion. From 2002-2014, 456 sites were surveyed
throughout the Sierra Nevada on 1,861 sampling occasions, with the bulk of the sampling effort
occurring within the Southern Sierra fisher population monitoring study area (USDA-FS, 2014).
In the southern Sierra Nevada (south of the Merced River in Yosemite National Park) from 2002 thru
2014, over 1500 primary sample units were completed, consisting of 8,848 individual survey stations
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sampled for over 140,000 survey nights (USDA-FS, 2006a) (J. Tucker, pers. Comm). In the twelve
southern Sierra Nevada monitoring seasons to date (2002 – 2009, 2011-2014), fishers were detected at a
total of 132 of 275 sample units within the southern Sierra Nevada, or 48% of sites (USDA-FS, 2014).
Preliminary proportions of number of sample sites with fisher detections divided by the number of sites
surveyed are presented in Table 1. Using future data, the proportions will be adjusted based upon ability
to detect fisher, potentially resulting in higher annual estimates than those reported here. Annual
estimates will be used to monitor trend (USDA-FS, 2006a) (Zielinski et al. 2013).
Table 1: Proportion of sites occupied in the Sequoia and Sierra National Forests.
Year

Sequoia NF West Slope

Sequoia Kern Plateau*

Sierra NF

Entire Area

2002
2003
2004
2005
2006
2007
2008
2009+
2011
2012
2013
2014

0.54
0.52
0.41
0.45
0.64
0.60
0.43
0.57
0.50
0.57
0.55
0.54

0.11
0.13
0.23
0.26
0.19
0.23
0.14
0.46
0.29
0.22
0.15
0.34

0.19
0.18
0.16
0.16
0.21
0.18
0.21
0.16
0.33
0.18
0.19
0.27

0.27
0.25
0.22
0.24
0.31
0.28
0.25
0.25
0.36
0.27
0.27
0.35

(Updated 3/11/2010) *USDA Forest Service 2009, Truex et al. 2009, Truex, pers. comm. 2010. Geographic areas are defined as Sequoia NF West Slope
(including Hume Lake Ranger District), Sequoia Kern Plateau (the Kern Plateau portion of Sequoia National Forest), and Sierra (Sierra National Forest).
Habitat availability and detection rates on the Kern Plateau may be affected by habitat loss due to large fires. In 2007 the SQF West Slope sampling
included one unit in Sequoia National Park, and the Sierra NF included six units in Yosemite National Park.
+ Sampling effort during 2009 was reduced on the Kern Plateau due to safety and operational considerations. Sampling was limited to the northern
portion of the plateau and the observed occupancy is likely higher than it would otherwise have been if sampling had occurred throughout the area as in
previous years (Truex, pers. comm.). Sampling effort in 2014 included 13 new units not previously surveyed which may have increased occupancy
estimates for this year.

Zielinski (Zielinski, 2004a) noted that a comparison of current vs. historic distribution is an essential
step to assess the status of any wildlife population. Fishers appear to be absent from a 260 mile long
expanse of their historic range in the northern and central Sierra Nevada (Zielinski, et al., 1995) (Figure
2). This gap is likely a result of negatively synergistic interactions resulting from historic patterns of
logging, trapping, and porcupine (Erethizon dorsatum) poisoning (Zielinski, 2004a); deeper snow levels
in the northern Sierra Nevada (Krohn, et al., 1997); higher densities of roads and human developments
in the northern Sierra Nevada (Duane, 1996); and the current distributions of other generalist carnivores
(Campbell, 2004). The current disjunct distribution pattern may also be partially attributed to movement
and dispersal constraints imposed by the elongated and peninsular distribution of montane forests in the
Pacific states (Wisely, et al., 2004). Several large gaps in this narrow band of suitable habitat have been
created by large-scale, stand-replacing wildfire. Given the apparent reluctance of fishers to cross open
areas (Earle, 1978), and the more limited mobility of terrestrial mammals relative to birds, it is more
difficult for fishers to locate and occupy distant, but suitable, habitat.
Preliminary results indicated that fishers are well-distributed in portions of the Sequoia and Sierra NFs,
with annual occupancy rates consistently higher on the Sequoia (33.3% to 41.1%) than the Sierra (14.5%
to 22.7%) (USDA-FS, 2005). Fishers have not been detected in the northern, central or eastern Sierra
Nevada Mountains. Comparisons to southern Sierra Nevada survey data from the 1990’s suggest that
the area of occurrence for fisher may have expanded during the past 10 years (USDA-FS, 2005).
Additionally, seven years of monitoring results (Table 1) suggest that there has been no conspicuous
difference in occupancy rates among years, and no seasonal effects on detection probabilities within the
June to October sampling periods (Truex, et al., 2009). Some variability in detection rates occur among
the years for the three geographic areas (Table 1). Fishers are detected most often on the west slope of
Sequoia National Forest (USDA-FS, 2014).
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A recent analysis of the SNFPA Long Term Monitoring data was completed which analyzed a core of
243 sample units from 2002 through 2009 (Zielinski et. al 2013). Findings suggest that over the 8-year
period, there was no trend or statistically significant variation in fisher occupancy rates in the southern
Sierra populations; however, given the variety of continuing risk factors, continued monitoring is highly
favored.
Taxonomy
The fisher is one of the larger members of the weasel family (Mustelidae), belonging to the subfamily
Mustelinae, and genus Martes. The fisher is the only extant member of the subgenus Pekania and the
largest member of the genus Martes (Anderson, 1994). Goldman (Goldman, 1935) found evidence of
three subspecies: Martes pennanti pennanti (eastern and central North America), M. pennanti
columbiana (Rocky Mountains), and M. pennanti pacifica (West Coast of North America). However,
Grinnell et al. (Grinnell, et al., 1937) found no evidence of subspecies differentiation after examining
morphology and pelage characteristics of fisher from Maine, Quebec, Washington, and California.
Hagmeier, in Douglas and Strickland (1987), also concluded the subspecies could not be separated on
the basis of pelage or skull characteristics. Hall (Hall, 1981) retained all three subspecies in his
compilation of North American mammals, as did Anderson (Anderson, 1994), but neither addressed
Hagmeier’s conclusion that the subspecies should not be recognized (Powell, 1993). Several authors
address genetic variation in fisher populations in their northern and eastern ranges (Williams, et al.,
1999), (Kyle, et al., 2001) and in the west (Drew, et al., 2003), (Aubry, et al., 2003) (Wisely, et al.,
2004). These analyses found patterns of population subdivision similar to the earlier described
subspecies (Drew, et al., 2003). Drew et al. (Drew, et al., 2003) stated that, “although it is not clear
whether Goldman’s (Goldman, 1935) subspecific designations are taxonomically valid; it is clear (based
on genetic results) that population subdivision is occurring within the species, especially among
populations in the western USA and Canada.”
For the purposes of the 2010 fisher status review, which evaluated the need for protection of the species
under the State Endangered Species Act, the California Department of Fish and Game identified fisher,
Martes pennanti, as the taxonomic designation for native fishers found in California historically, and at
this time until new scientific information is provided (CDFG, 2010). However, The new Conservation
of Fishers (Martes pennanti) in South-Central British Columbia, Western Washington, Western Oregon,
and California, Volume I: Conservation Assessment (Lofroth, et al., 2010) recognizes the subspecies
delineations.
Although, the Regional Forester’s sensitive species list identifies the Pacific fisher (Martes pennanti
pacifica) (USDA-FS, 2001) and current literature uses both fisher and Pacific fisher, for the purposes of
this analysis, we have adopted the CDFG 2010 convention as the most current regarding taxonomy of
the fisher. It has been more recently proposed that fishers be included in the genus Pekania (Sato,
2012).
General Sierra Nevada Fisher Habitat and Biogeography
In the Sierra Nevada, fisher habitat occurs in mid-elevation forests (Grinnell, et al., 1937), (Zielinski, et
al., 1997) largely on National Forest System lands. The Sierra Nevada status and trend monitoring
project (USDA-FS, 2006a) has detected fishers as low as 3,110 feet and as high as 9,000 feet in the
southern Sierra Nevada, which are considered to be extremes of the elevation range. Mapped female
home ranges from the Tule River area were between 3,600 and 7,500 feet in elevation. Males appear to
have a much wider range in elevation, 4,000 to 9,300 feet, but also appear to be much less selective in
use of habitat in general (Zielinski, et al., 2004b). It is expected that this elevation range will vary by
latitude and corresponds generally to the lower end of the mixed conifer hardwood cover type at the
lower end and the red fir cover type at the upper elevation.
The following California Wildlife Habitat Relationships (CWHR) types are thought to be important to
fishers: generally structure classes 4M, 4D, 5M, 5D and 6 (stands with trees 11” diameter at breast
height or greater and greater than 40% cover) in ponderosa pine, montane hardwood-conifer, Klamath
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mixed-conifer, Douglas-fir, mixed conifer, montane riparian, aspen, redwood, red fir, Jeffrey pine,
lodgepole pine, subalpine conifer, and eastside pine (Timossi, 1990). CWHR assigns habitat values
according to expert panel ratings. CWHR2 is a derivative of the CWHR fisher habitat relationship
model constructed by Davis et al. (Davis, et al., 2007). They used best available science to devise a
model for predicting fisher occupancy and eliminated some forest types that appeared to contribute little
to predicting fisher occupancy although they may be used by fisher. Aspen, eastside pine, lodgepole
pine, montane riparian, red fir, and subalpine conifer were eliminated from the CWHR2 fisher model.
We have further refined CWHR2 to reflect only those forest types present in the southern Sierra Nevada:
Jeffrey pine, montane hardwood-conifer, ponderosa pine, Sierran mixed-conifer and white fir. This
southern Sierra Nevada version of the CWHR model is termed CWHR2.1 (Table 2).
Fishers are among the most habitat-specific animals in North America, and changes in quality, quantity
and distribution of available habitat can affect fisher distribution in California (Buskirk, et al., 1994).
The southern Sierra Nevada mountain range provides habitat for the southernmost population of fishers
in the world. Despite what appears to be historical isolation from populations to the north, the small
southern Sierra fisher population has persisted for many decades (Spencer, et al., 2008). Systematic
monitoring since the 1990s has provided some evidence of recent population expansion (Truex, et al.,
2008).
Table 2: CWHR2.1 high and moderate capability habitat for fisher (CWHR 2008 as modified by Davis et al. 2007 [CWHR2] and
applied to southern Sierra Nevada forest types [CWHR2.1]).
CWHR2.1 Habitats
JEFFREY PINE
MONTANE HARDWOOD-CONIFER
PONDEROSA PINE
SIERRAN MIXED CONIFER
WHITE FIR

CWHR2.1 High and Moderate Capability Size, Canopy Cover, and Substrate Classes
4P, 4M, 4D, 5P, 5M, 5D
4P, 4M, 4D, 5S, 5P, 5M, 5D, 6
4P, 4M, 4D, 5P, 5M, 5D
4P, 4M, 4D, 5S, 5P, 5M, 5D, 6
4P, 4M, 4D, 5S, 5P, 5M, 5D, 6

On-Going Studies, and Population and Habitat Carrying Capacity Estimates for the Southern
Sierra Nevada
Southern Sierra Fisher Studies
Substantial information regarding fisher biology in the southern Sierra Nevada was derived from the
Tule River Fisher and Marten Study that tracked both fisher and marten on the Sequoia National Forest
from 1994 to 1999 (Zielinski et al. 2004a, 2004b; Zielinski and Duncan 2004c; Truex et al. 1998). This
area is also referenced as the most southern Sierra Fisher study site.
The well-studied Kings River Project (KRP) area is centrally located within the southern Sierra on the
Sierra National Forest, which is adjacent to the Sequoia National Forest. Fishers have been studied and
monitored within the KRP area since the mid-1990’s (Boroski, et al., 2002) (Mazzoni, 2002), (Zielinski,
et al., 1997), (Zielinski, et al., 2005); (Truex, et al., 2008); (Jordan, 2007) (Underwood, et al., 2010).
More recently, Kathryn Purcell and Craig Thompson from the USFS Pacific Southwest Research Station
(PSW) have initiated a research project on fishers in and around the KRP area. Utilizing a combination
of radio collared individuals, fisher scat detecting dogs and remote cameras, they have captured 78
fishers (36 males and 42 females) and collared a total of 72 fishers (33 males and 39 females), have
adequate data (≥ 25 locations) to delineate home ranges for 70 individuals (31 males and 39 females),
and located a total of 93 structures used as dens by reproductive female fishers (n = 42), including 30
natal dens and 63 maternal dens as of August 2010 (Thompson, et al., 2011).
The Sierra Nevada Adaptive Management Project (SNAMP) (http://snamp.cnr.berkeley.edu/) conducted
an intensive investigation into fisher use of habitat and response to management disturbance, largely on
the Bass Lake Ranger District of Sierra National Forest. They assessed fisher occupancy in relation to
fire history, elevation and canopy cover and evaluated the response of fishers to fuel reduction activities.
Fishers used areas with higher canopy cover and occupancy was lower in areas with active recent fire
histories (both natural and prescribed). Persistence was lower in areas with more fuels reduction
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activities. They speculated that fishers would resume the use of treated areas within a few years
(Sweitzer et al. 2016).
A recent study by Hanson (2013) examined fisher habitat use throughout a large mixed severity burned
landscape located on the Kern Plateau in the Sequoia National Forest. The investigation was conducted
10+ years post-fire which allowed for some level of vegetative recovery. In this study, scat detector
dogs were used to determine presence of fisher across the burned and unburned landscape. Hanson
(2013) found that fisher selected pre-fire mature/old forest that experienced moderate/high-severity fire
more than expected based upon availability, just as fishers are selecting dense, mature/old forest in its
unburned state. It was further noted that when fishers were near fire perimeters, they strongly selected
the burned side of the fire edge (Hanson, 2013).
While this study reports valuable evidence of fisher using low severity burned landscape 10+ years post
fire, further conclusions are limited given the methodology and analysis used to interpret the results. For
example, Hanson cites Miller et al. (2009) to define low, moderate, and high fire severity categories.
However, the ranges of values used for each fire severity category identified in Miller et al. (2009) were
adjusted by Hanson (2013) for his analysis of data. Due to the adjustment of the definitions and the
subsequent combining of moderate and higher-severity fire in Hanson’s (2013) analysis, it is difficult to
assess the use of moderate and high severity burned landscapes by fisher as defined by Miller et al.
(2009) and the USFS. It is also problematic to conclude that fisher used pre-fire mature/old forest that
experienced moderate/high severity fire more than expected based upon availability when a statistically
non-significant result was reported by Hanson (2013) in Table 2a. Spencer et al. (2015) also reviewed
the study by Hanson (2013, 2015) and determined it was unclear to what degree fishers preferentially
use recently burned areas—especially large, severely burned patches—and it is unlikely that fishers can
establish home ranges and obtain all their life requisites (e.g., den sites) within severely burned areas
due to diminished canopy cover.
USFS policy recognizes the ecological importance of low/moderate mixed severity fire regimes in
Sierran mixed conifer forests in that it provides regeneration and habitat for numerous species.
Hanson’s (2013, 2015) study which confirms fisher use of low (and perhaps low-moderate) severity post
burn fire areas further supports this policy. But, large scale uncharacteristically severe wildfire poses a
risk to fisher denning and resting habitat, as well as habitat connectivity (Lofroth et al. 2010). While
Hanson (2013, 2015) provides a starting point to begin to understand how fishers use post fire
landscapes as they recover, exactly how the McNally fire and other fires across the southern Sierra
Nevada have affected fisher behavior, occupancy, and abundance is unknown and further research is
necessary. However, the regional occupancy results indicate that fishers have persisted in a landscape
that has experienced a mosaic of low to high severity fires, albeit with the lowest recorded occupancy
rates in the assessment area (Zielinski et al. 2013).
An additional research project, utilizing GPS collars to document the immediate response of fishers to
fuel treatment actions throughout the southern Sierras was initiated in fall 2009. A portion of this work
is being conducted on the Western Divide Ranger District, Sequoia National Forest.
A number of southern Sierra Nevada population estimates and simulations have been conducted, with
results converging as presented in Table 3 below.
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Table 3: Estimates of the southern Sierra Nevada fisher population occurring across the Sequoia and Sierra National Forests,
Mountain Home State Park, tribal lands, Yosemite and Sequoia/Kings Canyon National Parks.
Study or Researcher
Lamberson et al. (2000)
Spencer et al. (2008) = CBI
Spencer et al. (2008) based on Jordan (2007).
From Spencer et al. (2008) based on Truex (2007) from
Southern Sierra Nevada Monitoring (sampling theory
extrapolation)
Self et al. (2008)
Spencer et al. (2010)

Estimate of So. Sierra Adult
Population
100 - 500
160 - 360
276 - 359

Number of Reproductive Adult
Females (Ne)
Not Estimated
50 - 120
55 - 83

160 - 250

Not Estimated

548 - 598
< 300

Not Estimated
Not Estimated

The Self et al. (Self, et al., 2008) population estimate is believed to be higher than the others presented
largely due to two factors: the inclusion of juvenile individuals in the estimate (which have high
mortality rates and may not survive to become reproductively contributing members of the population),
and the habitat basis used for calculating populations that assumed 100% occupancy of suitable habitat.
The Conservation Biology Institute (CBI) conducted an assessment of the status of fisher habitat and
populations in the southern Sierra Nevada as of 2008. The report evaluated fisher habitat at the
landscape, home range and the finer microhabitat scales. Results were provided as maps and digital GIS
layers. The CBI report (Spencer, et al., 2008) analyzed occupancy data as well as modeled habitat
suitability to conclude that the fisher population in the southern Sierra Nevada (ignoring juveniles) is
between 160 and 360 total individuals (probably fewer than 300). Spencer et al. (Spencer, et al., 2008)
used the PATCH population model (Schumaker, 1998) to determine that the southern Sierra Nevada
supports a population of between 50-120 adult female fishers (i.e. Ne, or the number of females
effectively contributing to reproduction).
Other authors (Lamberson, et al., 2000), (Jordan, et al., 2005) have also developed population estimates
for the fisher population in the Southern Sierras, including the KRP area. Most recently, Purcell (K.
Purcell, pers. comm.) estimated the population for the KRP area alone on the southern Sierra National
Forest based on Mark Jordan’s (Jordan, 2007) population density estimates. Purcell estimated that 28 to
36 adult fishers occur in the KRP area, and the ongoing PSW research has collected home range and
habitat use data on 70 fishers (39 females) in and around the KRP area.
Spencer et al. (Spencer, et al., 2008) estimated habitat carrying capacity for fishers on the combined
suitable areas of the Stanislaus, Sierra, and Sequoia National Forests as mapped by the Landis II model
to be between 230 and 392 adults, of which 73 to 147 individuals are reproductive females (Ne). This is
23 to 27 more effective females than estimated to be present in the population at this time. Most
potential habitat on the Sierra and Sequoia National Forests is occupied; this is in stark contrast to the
Stanislaus National Forest where no habitat is occupied (Spencer, et al., 2008).
CBI (Spencer, et al., 2008) modeled habitat suitability at elevations between 3,500 to 8,000 feet based
on current and historic occupancy records at the fisher home range and micro-site scales. This should be
considered the core of fisher range, despite occasional detections above or below these elevations.
Outputs reflected habitat suitability based on the probability of occurrence. The CBI predicted
probability of occupancy map (Spencer, et al., 2008) serves as a “best available science” refinement of
the crude elevation-based Southern Sierra Fisher Conservation Area (SSFCA) designated in the 2001
and 2004 Sierra Nevada Framework analyses and decisions (USDA-FS, 2004a). Data utilized in this
suitability analysis were restricted to locations where fishers were detected in more than one year to
provide a more accurate estimate of occupancy, and avoid overemphasis on what might be transient
individuals.
The CBI Phase II report: Baseline Evaluation of Fisher Habitat, Fires and Vegetation Dynamics in the
Southern Sierra Nevada (Spencer, et al., 2008) linked and fine-tuned the Phase I habitat and population
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models with a vegetation dynamics model, LANDIS-II, simulating predicted changes in forest
vegetation in response to wildfires, management actions, climate change, and ecological succession.
Results of this modeling exercise are discussed in the Effects Section of this document. They generally
concluded that the threat of uncharacteristically severe wildfire outweighs the threat of short term
declines in habitat suitability, with specific caveats disclosed in the report.
Local status
Surveys for fisher within the project area have been conducted through a variety of efforts. There are
sample units for the Southern Sierra Nevada Fisher and Marten Status and Trend Monitoring Project in
the vicinity (USDA-FS, 2014). This project conducts systematic surveys across the National Forests of
the Sierra Nevada to track the status and trend of carnivore populations, specifically fisher and marten
(Martes americana). There have been numerous fisher detections both within the project area and in
adjacent areas. NRIS Wildlife documents fisher detections from 1992 to 2011 in this area.
Fisher Biology
Reproduction, Recruitment, and Survival
Fishers have relatively low reproductive rates, with birth occurring in late March to early April.
Conservation of reproductive sites (generally > 41”dbh live or dead white fir or black oak in >90%
canopy closure - see description of Sequoia National Forest den sites selected in Table 8) is essential to
prevent degradation of habitats used by females during the reproductive period.
Caution must be exercised in interpreting measurements of canopy cover. Measurements from spherical
densiometers, which were used in most pre-2002 studies, differ significantly (are much higher) than
measures used in project level analysis by the Forest Service, which are generally based on aerial photo
interpretation or satellite imagery. Based on moosehorn readings taken at the 14 dens found on KRP in
2008, the average canopy cover was 73% (range 56-93%), which converts to 66% (range 52-76) based
on FIA non-overlapping points (K. Purcell, pers. comm.). Therefore the 90% canopy closure figure in
the previous paragraph may be easily misapplied.
Selection of natal (birthing) and maternal (kit raising) dens is highly specific. Reproductive, thermal,
and escape cover must exist in the proper juxtaposition within specific habitats in order to provide a
secure environment for birth and rearing of fisher kits. All known natal and maternal dens in the western
United States have been in large diameter logs, snags, or cavities of large diameter live conifers or oaks
(Powell, et al., 1994), (Zielinski, et al., 1995), (Truex, et al., 1998). Natal dens in the Southern Sierra
Nevada have not occurred in downed woody material of any diameter C. Thompson (pers. comm.), R.
Sweitzer (unpublished data).
The current KRP fisher study reported a 70% rate of reproduction for adult females (7 of 10) in 2007,
91% (10 of 11 adult females) in 2008, 75% in 2009 (12 of 16 females), and 81% in 2010 (13 of 16
females), with an average litter size of 1.7 kits (n = 45); (Thompson, et al., 2011). Thirty natal and 63
maternal den trees have been located to date. Forty-nine percent of dens (n = 46) were found in
California black oak, with all but two living. Conifer species used included white fir (12 live trees and
12 snags), incense cedar (8 live trees, 7 snags and 1 log), ponderosa pine (3 live trees), and sugar pine (4
snags) (Thompson, et al., 2011). This ongoing study as well as the concurrent Sierra Nevada Adaptive
Management Project (SNAMP) is anticipated to provide the only information ever recorded for fisher
population recruitment in California.
The SNAMP project monitored fisher populations on a portion of Sierra National Forest from 2007 to
2013. Denning rates were estimated at 84%, weaning rates at 70% and average litter size was 1.6 kits
Sweitzer, et al. 2015). Survival was lowest in the spring to mid-summer time period; the overall
survival rate for females was 72% and 62% for males (Sweitzer, et al. in press).
The upper limit of life expectancy for fishers in the wild was generally thought to be about 10 years
(Powell, 1993) until a 12-year-old individual was wild-trapped in British Columbia (Weir, 2003). On
the KRP fisher study, 8 females previously marked by M. Jordan for his thesis were captured (Purcell, et
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al., 2009). One died at a minimum of 11 years (exact age pending) and had reproduced in her final year.
A second is still alive at a minimum of 10 years and reproduced in both 2006 and 2008. The others
currently range from 6 to 8 years old and most are currently reproducing. We have used 10 years to be
generally representative of a fisher generation in this analysis.
Diseases and Parasites
All wild populations are infected to some extent by diseases and parasites. The potential negative
impact of disease increases as populations become small and isolated (Brown, et al., 2008). Blood
samples show evidence of past exposure but the animal is not necessarily infected and cannot transmit
the virus; scat samples show active infections where the disease can be transmitted (Purcell et al.,
2009). Viruses and bacteria associated with fishers or related mustelids are summarized in Brown et al.
(Brown, et al., 2008) and include: canine distemper, parvoviruses, influenza, corona viruses, and canine
adenovirus (the cause of canine infectious hepatitis), West Nile virus, Brucella spp. (the cause of
brucellosis), Yersinia pestis (the cause of the plague), and Leptospira interogans (the cause of
leptospirosis). Thompson, et al., 2011 found 8 (5 males and 3 females) of 51 (25 males and 26 females)
fishers captured and tested in the KRP area showed evidence of past exposure to parvovirus, 3 (1 male
and 2 females) showed evidence of past exposure to canine adenovirus, 5 (2 males and 3 females)
showed evidence of past exposure to canine distemper, and one (male) animal was actively infected with
parvovirus (M. Gabriel, pers. comm.). The SNAMP study documented six disease mortalities from
2007 – 2011, with canine distemper, canine parvovirus, bacteria, and an unknown nematode responsible
for the deaths (derived from
http://snamp.cnr.berkeley.edu/static/documents/2011/07/23/Sweitzer_FisherIT_July19_2011_PostPart2.pdf as accessed
July 25, 2011).
Domestic dogs may act as infectious agents to transmit some of the above pathogens. The parvovirus
strain found in southern Sierra fishers is identical to that typically carried by domestic dogs (M. Gabriel,
pers. comm.). Some infectious agents are shed in the saliva, nasal discharge, or feces of infected
animals, and persist in the environment, creating a contamination risk for equipment used for the
trapping and handling of fishers leading to infection of subsequent captures (Brown, et al., 2008).
Negatively synergistic effects may occur when fishers are infected by one or more pathogens, lowering
general fitness, increasing risk of predation, or decreasing reproductive capability.
Mortality
In 1998, Truex et al. (Truex, et al., 1998) reported that mortality rates of adult female fishers in the
southern Sierra population appeared to be high. The KRP Fisher Project on the Sierra National Forest
has confirmed 27 mortalities (14 males and 13 females) since the inception of the project (Thompson, et
al., 2009). Twenty-two of the mortalities (81%) can be attributed to predation, with bobcats and
mountain lion as the main predators (Thompson, et al., 2011). Mortality occurs year round with a peak
for males occurring in late winter/early spring, and an increase for females in summer and fall
(Thompson, et al., 2011).
Thru June 2011, SNAMP has captured and radio collared 82 individual fishers (34 males and 48
females), and documented causes of mortality for 48 fishers (39 collared and 9 noncollared). The major
causes of mortality include predation, disease and roadkill distributed as follows: 19 (+5 pending) from
predation (bobcats, mountain lions, coyotes), 6 disease (CDV, bacterial, CPV, unknown nematode), 3
(+5 noncollared animals in Yosemite National Park) roadkills, 3 indeterminate, 2 from starvation and
one each from rodenticide and drowning (derived from
http://snamp.cnr.berkeley.edu/static/documents/2011/07/23/Sweitzer_FisherIT_July19_2011_PostPart2.pdf as accessed
July 25, 2011. SNAMP has also documented rodenticide as an emerging issue with 21 of 24 livers or
88% testing positive for exposure to the poison.
The potential of direct and indirect exposures and illicit use of anticoagulant rodenticides on public
forest lands have recently raised concern for fishers. Gabriel et al. (2012) found 46 of 58 (79%) fishers
exposed to an anticoagulant rodenticide with 96% of those individuals having been exposed to one or
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more second-generation anticoagulant rodenticide compounds. Additionally, Gabriel et al. (2012)
diagnosed four fisher deaths, including a lactating female, that were directly attributed to anticoagulant
rodenticide toxicosis and documented the first neonatal or milk transfer of an anticoagulant rodenticide
to an altricial fisher kit. The spatial distribution of exposure suggests that anticoagulant rodenticide
contamination is widespread within the fisher’s range in California and points to illegal marijuana
cultivation as a likely point source.
On the Hoopa Reservation in northwest California, fisher predation mortality is high, and primarily due
to bobcats (Felis rufus), although coyotes (Canis latrans) and mountain lions (Felis concolor) also take
fishers (Higley, et al., 1998). One might speculate that habitat alterations favoring bobcats, mountain
lions or coyotes could increase fisher mortalities (D. Macfarlane, pers. comm.). Bobcats find optimal
habitat in brushy stages of low and mid-elevation conifer, oak, riparian, and pinyon-juniper forests, and
all stages of chaparral (http://www.dfg.ca.gov/biogeodata/cwhr/cawildlife.aspx). Coyotes frequent
open brush, scrub, shrub, and herbaceous habitats, and are also found in younger stands of deciduous
and conifer forest and woodland with low to intermediate canopy, and shrub and grass understory
(http://www.dfg.ca.gov/biogeodata/cwhr/cawildlife.aspx). Mountain lions are most abundant in riparian
areas, and brushy stages of most habitats (http://www.dfg.ca.gov/biogeodata/cwhr/cawildlife.aspx).
In the KRP study area, (Thompson, et al., 2011) reported four mortalities due to confirmed mountain
lion predation, four confirmed from bobcat predation, two confirmed coyote predations, one
entombment, one vehicle collision, one drowning (on the SNAMP project), one disease, one died during
capture (female was severely emaciated and tested positive for CDV) and twelve unknown predation
incidents (genetic confirmation of predator species is pending). Fishers are innately curious and tend to
explore small openings. Multiple deaths have been documented from fisher entering cisterns, pipes,
tubes, open water tanks and other dead ends from which they cannot escape. These structures have been
associated with recreation residences/summer homes, forest in-holdings and at a timber operator’s
staging area.
Spencer et al. (Spencer, et al., 2010) concluded that high mortality levels are likely interfering with the
natural re- establishment of a breeding fisher population north of Yosemite Valley. In this area habitat
generally declines in suitability and becomes more fragmented (Spencer, et al., 2008).
Food Habits
Food habit studies by Grenfell and Fasenfest (Grenfell, et al., 1979) in northwestern California and
Zielinski et al. (Zielinski, et al., 1999) in the southern Sierra Nevada show a wide diversity of prey.
Common prey in both studies were squirrels (California ground squirrel [Spermophilus beecheyi],
western gray squirrel [Sciurus griseus], and Douglas squirrel [Tamiasciurus douglasii]), mice (deer
mouse [Peromyscus spp.], harvest mouse [Reithrodontomys megalotis], voles [Microtus spp.]), deer
(Odocoileus hemionus) carrion, beetles, social wasps, and false truffles [Rhizopogan spp.]). Southern
Sierra fishers also fed on alligator lizards (Elgaria spp.), yellow jackets (Vespula vulgaris) and berries
(Ribes spp., Arctostaphylos spp.) (Zielinski, et al., 1999) (Thompson, et al., 2011), indicating that this
most southern of fisher populations was exploiting a variety of food as well as relatively small prey
species. Golightly et al. (Golightly, et al., 2006) found that reptiles were seasonally important in their
northern California study area. Some prey species (e.g., Peromyscus, Scapanus, Thomomys) frequent
early-seral stages of coniferous forests, while chaparral provides optimal habitat for some reptiles,
lagomorphs, deer mice, and deer (Verner, et al., 1980) as well as shrub species that produce fruits
consumed by fishers (Zielinski, et al., 1999).
California fishers respond to changing prey densities (Kuehn, 1989) by shifting their seasonal diets.
Increased use of mice and carrion in the winter, and berries in the fall probably compensate for the
unavailability of hibernating squirrels and reptiles (Zielinski, et al., 1999), and reflects a generally
opportunistic strategy. Further, the diversity of prey in the diet of southern Sierra fishers may also
reflect the diversity of habitats (and niches) in this region. Many of the prey species found in the diet of
fishers occur primarily in large tree and dense canopy coniferous forests and oak woodland habitats,
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while others prefer chaparral and deciduous riparian areas (Zielinski, et al., 1999). Oak, especially, may
be important as sources of mast that may stimulate higher prey densities (Powell, et al., 1994). In
general, as compared to more northern fisher ranges, the drier southern Sierra Nevada provides a
diversity of habitats and prey species, following a recognized pattern of increased species richness with
decreased latitude (Pianka, 1966). This pattern may also manifest in the diverse diet of the southern
Sierra population of fisher, especially with the emergence of reptiles, insects, false truffles, and berries
as important food items.
Zielinski et al. (Zielinski, et al., 1999) note that prey habitat provides limited inferences about the habitat
of fishers because fishers spend much of their time in non-foraging habitat like resting sites. Zielinski
and Duncan (Zielinski, et al., 2004c) compared the diets of fishers and martens (Martes americana)
where they co-occur in the southern Sierra Nevada. Both species are at the southernmost extremes of
their geographic range in this area. Populations occurring at the margin of their range usually exist in
environmental conditions differing from those in the heart of the range, including prey availability and
foraging conditions (Hoffman, et al., 1994). Zielinski and Duncan (Zielinski, et al., 2004c) confirm this
to be the case, and document diverse and similar diets for both species in this area. They offer two
explanations for this phenomenon: the relative absence of larger prey species like leporids (rabbit
family) plus an alternative theory they prefer, that fishers conduct opportunistic exploitation of the high
variety of foods available for consumption.
Territoriality and Home Range
Fishers were thought to exhibit intrasexual territoriality, where individuals defend a home range against
members of the same sex, but there is considerable overlap between sexes (Johnson, et al., 2000). These
territories are maintained year-round except during the breeding season when males trespass on each
other’s territories while they search for receptive females (Powell, 1993). However, intriguingly, initial
results indicate high intrasexual territory overlap in the Kings River area (Mazzoni, 2002) (Purcell, et
al., 2009). This constitutes a departure from traditional thinking on fisher intrasexual home ranges.
Table 4: Average fisher home range sizes in the Southern Sierra Nevada of California.
Southern Sierra Nevada
National Forest
Sequoia
Sequoia
Sequoia NF Mean
Sierra
Sierra
Sierra
Sierra NF Mean

MEAN MALE
Home Range (acres)
9,855a
7,409d
8,632
6,511
5,421
23,524
11,819

MEAN FEMALE
Home Range (acres)
1,644a
1,304d
1,474
2,708
2,945
5,659
3,771

Mean of two home range estimating techniques: 95% minimum convex polygon, and adaptive kernel.
95% fixed kernel estimates based on 14 male and 46 female territories.
c
95% Minimum convex polygon estimate
d
100% Minimum Convex Polygon method
e 95% fixed kernel estimates based on 17 male and 30 female territories.
a

Source
Zielinski et al. (1997)
Zielinski et al. (2004b)
Arithmetic Mean
Thompson et al. (2011)b
Mazzoni (2002)c
Sweitzer (2011)e
Arithmetic Mean

b

The home range acreages in Table 4 are limited by the differences in home range size calculation
techniques, which vary from very restrictive (likely underestimation of size) to very liberal (probable
overestimation of size). SNAMP data (from
http://snamp.cnr.berkeley.edu/static/documents/2011/07/23/Sweitzer_FisherIT_July19_2011_PostPart2.pdf as accessed
July 25, 2011) from the northern Sierra National Forest have found that the large home range sizes on
the SNAMP study site compared to the other sites in the southern Sierra were due to the different
methods used to collect the data. R. Sweitzer (pers. comm.) hypothesizes that ground based telemetry
may underestimate home ranges due to the difficulty of regularly locating animals in remote rugged
habitat.
Movements – Daily, Breeding, and Dispersal
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Fishers may be active day or night, but peaks occur at sunrise and sunset (Powell, 1993). Assuming two
activity periods per day, Powell (Powell, 1993) estimated fishers may move up to 3.1 miles/day. In
southern Oregon, breeding movements by males began one to two months prior to the breeding season
of late February to the end of April (Douglas, et al., 1987) and terminated at their non-breeding home
range by the end of April (Aubry, et al., 2006).
Dispersal has profound implications to mammalian population structure, affecting the ability to colonize
vacant habitat (Bowman, et al., 2001), dispersion (Shaw, 1995), spacing patterns (Krebs, et al., 1969),
allelic frequencies (Landry, et al., 1999), demographics (Krohne, et al., 1999), and extinction thresholds
(Fahrig, 2001). Bowman et al., (2002) demonstrated that dispersal distance of mammals after
translocation was more closely related to the size of their home range than body size. In 2003, Weir
(2003) summarized information about fisher dispersal movements and concluded that they were capable
of long distance movements, and that neither major rivers nor other topographic features appear to pose
impenetrable barriers. Recent anecdotal evidence shows that rivers may serve as filters, however (K.
Purcell, pers.comm.) other considerations such as availability of suitable habitat and prey, avoidance of
mortality factors like predators, and the presence of other fisher (which seems to serve as an attractant),
may interact to influence dispersal (Weir, 2003). In southern Oregon, juvenile female fishers dispersed
from 0 to 10.6 miles, with a mean of 3.7 miles, while males in the same area ranged from 4.4 to 34.2
miles, with a mean of 18.0 miles (Aubry, et al., 2006). Male fishers on the SNAMP study area had a
documented mean dispersal distance of 12.3 km + 2.4 km and mean female dispersal was 7.5 km + 1.4
km.
Population Genetics
Because the southern Sierra fisher sub population appears to have adapted to use of more open and drier
habitats than its relatives in the more northern temperate rain forests, it has been theorized that the
maintenance of the southern Sierra Nevada fisher population may be critical to conserving fisher
populations in the western United States (Zielinski, 2004a). Several studies have revealed genetic
patterns that appear to arise from the disjunct nature of fisher population distributions in the Pacific
States, and point to reduced genetic diversity in the southern Sierra Nevada population (Drew, et al.,
2003), (Wisely, et al., 2004), (Knaus et al. 2011), (Tucker et al. 2012). Wisely et al. (2004) analyzed 33
fisher genetic samples from three different locations to investigate the role of landscape features in
genetics in the southern Sierra Nevada. The study concluded that fisher expansion southward into the
west coast mountain chains occurred less than 5,000 years ago, leading to reduced genetic diversity and
increased population structure at the southern periphery of its range. This study suggested that dispersal
was limited and thus indicated that aggressive conservation strategies may be needed to preserve the
existing southern Sierra Nevada fisher sub population and reconnect extant populations to the north.
Consistent with this genetic analysis, the Kings River was postulated to constitute a major barrier to
gene flow, perhaps permeable to just one migrant every 50 generations (Wisely, et al., 2004). The
number of migrants needed per generation to maintain genetic viability is highly dependent on the
specific demographic and genetics characteristics of the population (Mills, et al., 1996) (Vucetich, et al.,
2000). The results reported by Wisely et al. (2004) were cause for concern.
More recently, fisher DNA samples from 127 individuals from a broad distribution across the entire
southern Sierra fisher sub population have been analyzed as part of an on-going doctoral dissertation. A
progress report on this work (Tucker, et al., 2009) (Tucker, 2009) as cited in (CDFG, 2010), (Truex, et
al., 2009) indicated much higher levels of population connectivity in the southern Sierra Nevada. A
cluster analysis using the program GENELAND (Guillot, et al., 2005) signaled the presence of three
intermixing population groupings: one in the of the Sierra National Forest north of the Kings River,
another encompassing the Hume Lake District of the Sequoia National Forest and Sequoia/Kings
Canyon National Park, and a southern third on the Sequoia National Forest (Tucker, et al., 2009)
(Tucker, 2009) as cited in (CDFG, 2010). Preliminary data indicate that at least one individual per
generation moves from the northwest Sierra to the central population group, and up to 3.5 individuals
per generation are interchanged between the central and southern genetic group (Tucker, et al., 2009)
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(Tucker, 2009) as cited in (CDFG, 2010), (Truex, et al., 2009). Based on this preliminary information,
the Kings River does not appear to constitute a significant barrier to fisher movement, as hypothesized
in Wisely et al. (Wisely, et al., 2004). It should be emphasized that Tucker’s work is ongoing and the
results and interpretations may change in the continuing process. However, the results are based on a
much larger and better distributed dataset than the previously published information and appear to be the
best available and most current data.
Another study reported to the California Department of Fish and Game for their status review of fisher
in California (letter from M. Schwartz (2009) as cited in (CDFG, 2010)), suggests the two fisher
populations in California (northern California and southern Sierra Nevada) may have been separated for
thousands of years (Knaus et al. 2011) and (Tucker et al. 2012). These preliminary reports, if validated,
would have implications to the understanding of historical fisher distribution in the Sierra Nevada
because such genetic differences would indicate a discontinuous range between the population (an
apparent “gap” in occupied range) may have naturally occurred somewhere in the Sierra Nevada. This
indicates that the isolated southern Sierra population may have persisted for a much longer period than
previously hypothesized.
Habitat Relationships
Fishers use large areas of primarily coniferous forests with fairly dense canopies and large trees, snags,
and down logs. A vegetated understory and large woody debris appear important for their prey species.
It is assumed that fishers will use patches of quality habitat that are interconnected by other forest types,
whereas they will not likely use patches of habitat that are separated by large open areas lacking canopy
cover (Buskirk, et al., 1994). Buck et al. (Buck, et al., 1994) described 1970s research in managed
Douglas-fir and white fir forests in northwestern California. They detected a selection pattern favoring
residual stands of mature forest in areas heavily harvested for timber.
Riparian corridors (Heinemeyer, et al., 1994) and forested saddles between major drainages (Buck,
1983) may provide important dispersal habitat or landscape linkages for the species. Riparian areas are
important to fishers because they provide concentrations of large rest site elements, such as broken top
trees, snags, and coarse woody debris (Seglund, 1995), perhaps because they persisted in the mesic
riparian microtopography through historic fires.
Habitat suitable for resting and denning sites is thought to be most limiting to the population; therefore,
these habitats should be given more weight than foraging habitats when planning or assessing habitat
management (Powell, et al., 1994), (Zielinski, et al., 2004b). Fishers generally use at least one rest site
per day, and rarely reuse rest site structures (Kilpatrick, et al., 1994) (Seglund, 1995) (Zielinski, et al.,
2004b). Zielinski et al. (2004b) argue that retaining and recruiting trees, snags and logs of at least 39 in.
dbh, encouraging dense canopies and structural diversity, and retaining and recruiting large hardwoods
are important for producing high quality fisher habitat and resting/denning sites. Freel (1991) also
recommended 2 snags per acre over 44” dbh and 4-5 snags per acre over 20”dbh for suitable fisher
habitat.
Average fisher home range sizes in the southern Sierra Nevada of California were previously displayed
in Table 7 above. Zielinski et al. (2004c) speculated that the relatively small home range sizes of fisher
in the southern Sierra Study Site located on Sequoia National Forest reflect higher habitat quality due to
greater abundance of black oak that provides cavities and prey food resources.
West Coast Fisher Distinct Population Segment Habitats
Examining numerous habitat association studies from British Columbia southward to California (Weir,
et al., 2007) (Weir, et al., 2010) (Aubry, et al., 2004) (Klug, 1997) (Carroll, 2005) (Yaeger, 2005) (Self,
et al., 2001) (Truex, et al., 1998) (Seglund, 1995) (Dark, 1997) (Buck, et al., 1994) (Slauson, et al.,
2007) (Jordan, 2007) (Zielinski, et al., 2004b) (Zielinski, et al., 2004c) (Zielinski, et al., 2006) (Zielinski,
et al., 2010b) a number of unifying themes emerge, as identified by the interagency, International West
Coast Fisher Biology Team (Lofroth, et al., 2010) and presented below.
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1. Fishers occur in a variety of low and mid-elevation forested plant communities. Fisher
populations occupy a diverse range of conifer, mixed conifer, and mixed conifer-hardwood forests.
Southern fisher populations occurred in a wider diversity of forest types than did northern
populations. Fishers were not found in high-elevation subalpine and alpine habitats or in dry, warm,
open forest and grassland environments.
2. Fishers are associated with moderate to dense forest canopy. The most consistent predictor of
fisher occurrence at large spatial scales was moderate to high amounts of contiguous canopy cover
rather than specific habitat type. Research has suggested that inadequate canopy cover limits fisher
distribution across forest types and ecoregions.
3. Fisher home ranges typically include a diversity of forest successional stages and plant
communities. Composition of individual fisher home ranges generally included a mosaic of
forested environments ranging from pure hardwood and mixed conifer-hardwood to pure conifer
stands. Although fisher home ranges included a diversity of successional stages, they often included
high proportions of mid- to late-successional forests. However, investigators have also found fisher
home ranges including or positively associated with younger successional stages, likely due to prey
resources associated with those environments.
4. Active fishers are frequently associated with complex forest structure. Active fishers are likely
engaged in several behaviors, each of which may be linked to different habitat conditions including
foraging for different types of prey, traveling between kill and rest sites, territory defense, and
various social interactions. Fishers appeared to be more flexible in their use of various forest
successional stages when active than when resting or denning. Nonetheless, active fishers typically
avoided nonforested environments and early-successional forest stands that lacked canopy cover.
During systematic surveys in the southern Sierra Nevada, fishers were detected at sites that were
more structurally complex (greater than expected canopy cover, large trees, a hardwood component
and next to a stream) than non-detection sites.
5. Fisher rest sites are strongly associated with moderate to dense forest canopy and elements of
late-successional forests. Rest sites are presumably selected to provide one or more advantages to
fisher (thermal, protection from predators, secure locations for consuming prey), therefore, forest
attributes at these sites reflect the diversity in meeting these needs. In general, fishers selected rest
sites near water with dense canopy cover, various attributes of coarse down wood, on steep slopes, ,
a high basal area of small and medium-sized trees, high abundance of medium- and large-sized snags and
hardwoods larger trees and a greater abundance of large trees than were typically available (Zielinski
et al. 2004a, b, 2006; Purcell et al. 2009; Aubry et al. 2013; Truex and Zielinski 2013).

6. Fishers typically rest in large, deformed or deteriorating trees and logs. Thermoregulation,
minimization of predation risk and the need for secure habitat for consuming prey are likely
influences in fisher selection of resting sites. Fishers rested primarily in large live trees, followed by
snags and coarse down wood. When resting in live trees, fishers have been observed using
deformities associated with mistletoe and broom rust infections, large branches, interlaced branching
structures, platform nests and cavities. Fishers primarily used cavities when resting in snags.
Research suggests fisher select live trees and snags based on which species are most likely to
develop rust brooms, mistletoe brooms, platforms, or cavities. Additionally, the large size of resting
structures is likely due to several factors including tree age and the time required to develop various
microstructures.
7. Cavities in large trees are a critical resource for reproduction. The strongest and most consistent
habitat component reported across all fisher studies throughout the West Coast DPS was the use of
cavities in large live and dead trees by reproductive females with kits. In general, cavities used by
reproductive females for birthing and nursing were created by heartwood decay. Females gained
access to the internal cavities through relatively small or narrow openings created by branches
breaking away from the bole, cracks in the bole, fire scars and pileated woodpeckers. Reproductive
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females used a variety of species for den sites, however hardwoods were used for denning more
frequently than conifers, even in areas where they were a minor component of the forest. Similar to
rest sites, the large size of trees and snags used for denning is likely due to tree age and the time
required for heartwood decay to develop and form cavities, and the size of cavities needed to
accommodate an adult female and kits.
Southern Sierra Nevada Fisher Habitat
1. General. Habitat is largely restricted to a narrow north-south band on mostly western slopes of midelevation forests in the southern Sierra Nevada mountains (Spencer, et al., 2008). It is associated
with mesic topographic positions (northern slopes) in areas of lower precipitation (less persistent
snow cover), and is concentrated in or near large old stands of mixed conifer, sequoia, and
ponderosa pine, especially areas with black oak (Spencer, et al., 2008). An analysis of Forest
Inventory and Analysis (FIA) plot data from suitable habitats demonstrated that highly suitable
resting microhabitats in the form of clusters of very large trees surrounded by dense canopy are
relatively rare (Spencer, et al., 2008).
Mazzoni (Mazzoni, 2002) studied habitat use by fishers in the Kings’ River Project (KRP) (southern
Sierra Nevada). Ninety percent of fisher rest sites were in large live trees (mean dbh = 37”) and
large snags (mean dbh = 40”). Large logs as well as stumps and rock crevices were also used for
resting. Selection for resting in white fir, ponderosa pine and black oak was evident, and selection
against incense cedar and sugar pine was documented. Compared to random sites, areas of 2.47
acres surrounding rest sites had greater levels of canopy, coarse woody debris, basal area, crown
volume and canopy layering. Rest sites were closer to water than random sites, and Mazzoni (2002)
suggests this may be an artifact of riparian buffers that retain large structural elements of the habitat
and dense canopy. The importance of ecological processes such as decay and disease, especially
mistletoe brooms, are highlighted for creating fisher rest structures. This has also been documented
in other portions of the fisher’s range (Paragi, et al., 1996) (Parks, et al., 1999).
Zielinski et al. (2004b) found that female rest sites, when compared to random sites, included denser
canopies, larger trees, steeper slopes, and greater presence of large conifer snags.
2. Den Site Selection. It is important to review data most localized to the analysis area because that
best reflects availability and use of habitat elements in the specific geographic vicinity being
analyzed. Where such data are lacking, expanding the data universe to include the nearest
information is an accepted scientific practice. Due to ecological differences, separation of data for
conifer and hardwood den trees is recommended (Truex, et al., 2008). Natal dens refer to the site
where parturition is assumed to have occurred, while maternal dens refer to sites where an adult
female was observed resting with one or more kit(s) (Purcell and Thompson, pers.comm).
Den site structural elements must exist in the proper juxtaposition within specific habitats in order to
provide a secure environment for birth and rearing of fisher kits. Natal dens, where kits are born, are
most commonly found in tree cavities at heights of greater than 20 feet (Lewis, et al., 1998).
Maternal dens, where kits are raised, may be in cavities closer to the ground so active kits can avoid
injury in the event of a fall from the den (Lewis, et al., 1998).
Den tree data collected in the KRP area on the Sierra National Forest between 2007 – 2010,
(Thompson, et al., 2011, Table 5) included use of black oak, white fir, incense cedar, ponderosa
pine, and sugar pine. Live black oaks selected as maternal den sites were among the largest oaks
used and averaged 34.2” dbh, while oaks used as maternal den sites were much smaller and averaged
23.6” dbh. Live conifers used as natal dens averaged 45.2”, while those used as natal dens were
smaller, averaging 37.9” dbh. Forty-four of 93 maternal and natal dens (47%) were in black oaks,
which do not typically leaf out until mid–late May, thus providing little canopy cover during actual
use periods. Selection of these sites may be driven by their location and associated access to
warming morning sun (K. Purcell, pers. comm.) (C. Thompson pers. comm.). All confirmed births
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through the 2008 field season occurred between 30 March and 11 April, and natal dens were
occupied for 2 to 8 weeks.
Table 5: Natal and maternal den means for female fishers in KRP area of Sierra National Forest through 2010.
Den type
Natal

Maternal

Substrate
Live conifer
Live hardwood
Snag conifer
Snag hardwood
Live conifer
Live hardwood
Snag conifer
Snag hardwood

Mean DBH (in)
45.2
33.7
39.2
26.3
37.2
25.5
40.1
--

N
11
13
5
3
12
31
19
0

Natal dens refer to the site where parturition is assumed to have occurred, while maternal dens refer to sites where an adult female was observed.

In 2007 and 2008, den sites in the KRP area occurred in Sierran mixed conifer, montane hardwoodconifer and ponderosa pine forest types (K. Purcell, pers. comm.). Black oak was strongly selected
as the den tree (C. Thompson pers. comm.). On the KRP study area, natal dens (n=7) averaged 46
feet high with a range of 6 to 110 feet (K. Purcell, pers. comm.). Maternal dens (n=7) on the KRP
averaged 21.6 feet high, with a range of 9 to 41 feet (K. Purcell, pers. comm.). Generally, natal dens
were found to be larger than maternal dens, only 1 hardwood snag was used, and conifer snags
appear to be used more as maternal dens (K. Purcell, and C. Thompson, pers. comm.). As of 2009,
average canopy cover was 74.3% (SD = 12.4, range 47.5 – 99.0, n = 51). Moosehorn readings at 2,
5, 10, and 15 m, in 4 directions were averaged to measure canopy cover (K. Purcell, and C.
Thompson, pers. comm.).
As of 1998 (Truex, et al., 1998), natal dens in the Southern Sierra were located in white fir or black
oak. Subsequently, most natal and maternal dens were in large conifers (white fir, sugar pine or
ponderosa pine in southern Sierra) or oaks (California black oak in southern Sierra), generally in live
form (Truex, et al., 1998), (Mazzoni, 2002), (Zielinski, et al., 2004b). All natal dens were
established during the last week of March or the first week in April and were occupied for 4 to 7
weeks. The canopy closure surrounding these den trees ranged from 89% to 97%, measured by
spherical densiometer (implying a bias on the high side for remotely sensed canopy coverage, as
typically measured by the Forest Service). The mean dbh of dens in white fir was 49.4 inches,
compared to only 26.3 inches in black oak (Table 6). It is important to note the smaller dbh of oaks
used as den trees, inferring that they achieve the requisite structural characteristics at smaller sizes
than conifers. Similar information on tree species and size for natal and maternal den structures has
been documented on the SNAMP project (Table 7).
Table 6: Natal and maternal dens with surrounding habitat for female fishers on the Sequoia National Forest in the Southern
Sierra region of California from 1992-1996.
Individual
1
1
2
3
3
3
3
4

Den Type
Natal
Natal
Natal
Natal
Natal
Maternal
Maternal
Maternal

Tree Spp
Tree Condition
ABCO
snag
UNKN
snag
ABCO
live
QUKE
live
QUKE
live
QUKE
live
ABCO
live
QUKE
live
STUDY AREA COMBINED MEAN
CONIFER MEAN
HARDWOOD MEAN
LIVE TREE MEAN
SNAG MEAN

Inches dbh
58.3
44.1
32.3
39.0
29.9
15.7
57.5
20.5
n/a
49.4
26.3
32.5
51.2

Basal area (ft2/ac)
140
280
280
260
500
101
121
262
n/a
180
351
254
210

1Canopy

Natal dens refer to the site where parturition is assumed to have occurred, while maternal dens refer to sites where an adult female was observed.
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Closure %
94
96
96
93
97
89
93
96
94
94
94
94
95
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Canopy cover was measured using a spherical densiometer held at waist height and therefore included tall shrubs and small trees. These understory
layers provide ‘over-fisher’ cover below the overstory canopy that is typically measured in USFS aerial photo interpretation methodology. Thus,
these canopy cover figures are considerably higher than remotely-sensed overstory canopy cover data. It is the remotely-sensed data that are used
for project analyses.

Table 7: Summary information on tree species, size, and height of live trees and snags used by fisher in the SNAMP Fisher
Study Area for reproduction. Data are from denning seasons 2008 – 2011 R. Sweitzer (unpublished data).
Tree Species
Black Oak Live
Black Oak Snag
Incense Cedar Live
Incense Cedar Snag
White Fir Live
White Fir Snag
Sugar Pine Live
Sugar Pine Snag
Ponderosa Live
STUDY AREA COMBINED MEAN
CONIFER MEAN
HARDWOOD MEAN
LIVE TREE MEAN
SNAG MEAN

N
15
2
15
11
11
12
3
1
2

Mean dbh (inches)
30.7
40.9
46.1
41.3
40.6
44.5
49.6
36.2
35.8
40.6
42.0
35.8
40.6
40.7

Mean Total Height (meters)
21.1
8.8
33.9
16.6
34.8
34.3
37.1
34.8
34.9
28.5
32.3
15.0
32.4
23.6

3. Rest Site Selection
General
Large diameter black oaks and canyon live oaks compose almost half of the rest sites used by fishers
in the southern Sierra Nevada (Zielinski, et al., 2004b) (Table 8) while incense cedar were used less
than expected. Purcell et al. (Purcell, et al., 2009) determined in the KRP study area, fisher rest sites
(regardless of species) averaged 37.5 inches for live trees and 46.0 inches for snags (Table 9).
Additionally, from 2007 to 2011, rest sites of all trees in the KRP area averaged 34.9 inches dbh,
ranging from 7.8 to 78.4 inches (n = 283). Conifers used as rest sites averaged 37.6 inches while
hardwoods averaged 27.9 inches (C. Thompson pers. comm.).
Table 8: Diameter at breast height (dbh) in inches of rest trees used by fishers on the Sequoia NF 1992 -1996. Derived from
Truex et al. (1998).
Tree Type
Conifer
Hardwood
Combined

Number of
Samples (n)
181
146
317

Mean
(inches)
40.2
25.6
34.8

Standard
Deviation (in)
19.6
8.5

Range
(inches)
11-171
12-57

Median
(inches)
42
25

Table 9: Mean values for fisher rest trees and snags, Sierra National Forest, 1999-2001 (from Table 1 in Purcell et al. 2009).
Tree Type &
Fisher Gender

dbh (inches)
Mean
37.5
38.5
32.8

All Live
Females
Males
Conifers Only
Females
Males

49
40
9

37.2
38.4
32.0

12.2
12.7
8.2

342
33
9

130.5
134.0
117.5

32.6
29.9
40.6

Snags
Females
Males

12
6
6

46.0
38.9
53.0

18.6
12.6
22.0

11
6
5

55.6
49.1
63.4

47.3
39.7
59.1

23

SD
11.5
11.9
8.0

n
49
39
10

Height (feet)
Mean
120.3
122.2
113.0

n
57
47
10

SD
39.4
39.3
40.9
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Most resting structures used in the KRP area were in live trees (76%), 15% were in snags, 3 were in
logs and 2 each were in stumps and rock crevices (Purcell, et al., 2009). Mean canopy cover as
measured by moosehorn at rest sites was 73.7%, compared to random site canopy cover of 55.3%
(Purcell, et al., 2009). The majority (88.5%) of rest sites were in habitat with at least 20% canopy
cover (Mazzoni, 2002).
Resting trees were predominantly ponderosa pine and white fir (Table 10). In the immediate vicinity
of the selected resting structure, ponderosa pine was used more than expected, while incense cedar
was used less than expected (Purcell, et al., 2009). Habitat at fisher resting sites had higher canopy
cover, greater basal area of snags and hardwoods, and smaller and more variable tree sizes compared
to random sites. Resting sites were also found on steeper slopes and closer to streams. Canopy cover
was consistently the most important variable distinguishing rest and random sites (Purcell, et al.,
2009).
Table 10: Live resting tree species used by fishers compared to the number of available large trees (> 30 inches) in 2.47 acre
plots surrounding them on the Sierra National Forest 1999-2001 (derived from Table 2 in Purcell et al. 2009).
Species

All

Females

Males

Available

Incense cedar
White fir
Sugar pine
Ponderosa pine
California black oak

4
20
8
23
9

3
19
7
17
8

1
1
1
6
1

222
236
144
193
78

4. Estimated Number of Rest and Den Trees Required for Fishers in Each Home Range. A review
of available literature and anecdotal information was used to develop an estimate of forest structure
used by a given fisher during their lifetime. Obviously, these numbers are somewhat speculative,
but this provides what we consider to be a minimum number of resting structures that need to be
available to fishers post-project. Given that fishers generally use at least one rest site per day, and
have been reported to reuse only about 14% (range of 3-27%) of rest site structures (Seglund, 1995)
(Self, et al., 2001) (Mazzoni, 2002) (Zielinski, et al., 2004b), (Yaeger, 2005), (Aubry, et al., 2006),
this equates to a minimum of 314 rest trees needed per an average southern Sierra Nevada female
home range (2,357 acres) annually. The large range of 3-27% appears to be an artifact of divergent
assumptions made in data analysis, with the larger numbers being reflective of number of incidents
of reuse (counting multiple uses of a given tree as separate instances of reuse even by the same
individual), while the lower numbers are the number of individual trees actually used more than
once. In the future, we hope to reanalyze the data to a common definition of “reuse”. For project
analysis purposes, the most useful number reflects the number of individual trees reused.
Reproductive females also utilize up to five den sites per year for a cumulative total of 319
potentially suitable trees needed per home range (or 0.14 trees per acre). The mean life span for
fishers is approximately 10 years, equating to a minimum of 1.4 suitable rest/den trees needed per
acre for each female home range over an average life span. Males would also require an estimated
314 rest sites, and with a mean home range of 9,518 acres this equates to 0.3 trees per acre over an
average lifetime. Thus for an area to provide sufficient male and female rest and den site trees, more
than 1.7 trees per acre are required. Because we don’t know what factors influence a fisher to decide
to rest in one location versus another, there is a need to provide sufficient alternate rest and den tree
choices to compensate for our lack of knowledge. Therefore we choose to buffer the 1.7 trees per
acre by a factor of ten (selected to ensure availability of many more rest structures than are actually
used) to maintain up to 17 potential resting/denning trees per acre, where they exist. This number
should be re-aggregated to a total number of rest trees available in the home range of a female fisher.
The spatial distribution of these structural elements is not uniform; suitable trees may occur
individually or in widely scattered discrete clumps or patches. New data are being collected in
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several areas of the Sierra National Forest beginning in 2007, which will inform and improve this
estimate in the future.
5. Home Range Composition. Using data available at the time, Zielinski et al. (2004c) examined the
vegetation composition of fisher home ranges in the southern Sierra Nevada as presented in the
following paragraph (Table 11). Since these figures are merely descriptions of information
regarding home range composition selected relative to what is available, it should be noted that
fishers may occupy areas that differ somewhat from values presented here. Additionally, the GIS
data used in Zielinski et al. (2004c) lacked the spatial resolution to map small inclusions of shrub
habitat within the greater mixed-conifer matrix. R. Truex (pers. comm.) believes that this fine grain
heterogeneity is important from the perspective of prey diversity.
For the Sequoia National Forest, Sierran mixed conifer, ponderosa pine, and montane hardwood
forest types comprised an average of 86% of the 12 (8 female and 4 male) fisher home ranges, with
size-class 4 stands (11-24 in dbh) and canopy closure Class D (60-100% closure) comprising 61%
and 66%, respectively, of the home ranges (Zielinski, et al., 2004c). CWHR size class 4 stands (1124” dbh), dense canopy closure (greater than 60%), and Sierran Mixed Conifer forest types
constituted the greatest proportion of home ranges for female fishers (Table 11). Home ranges for
both sexes, rarely had less than 15% Sierran mixed conifer, less than 5% area in CWHR size class 5
(greater than 24” dbh), or less than 53% dense canopy closure stands (dense stands included all size
classes and vegetation types including live oak, plantation, and shrub layers). The montane
hardwood type averaged 12% of home range areas for both sexes. For both sexes, CWHR size class
2 (1-6” dbh) stands comprised generally less than 3% of home ranges, and less than 10% of home
ranges supported open canopies (25 to 39%).
Table 11: Female fisher CWHR type home range composition, Sequoia National Forest (n = 8), from Zielinski et al. (2004b) 100%
minimum convex polygons.
CWHR System Type
Forest Type
Sierran Mixed Conifer
Ponderosa Pine
Montane Hardwood
Montane Hardwood-Conifer
Mixed Chaparral
TOTAL OF HOME RANGE 1
Size Class
5: med/large tree > 24” dbh
4: small tree 11” – 24” dbh
3: pole tree 6” – 11” dbh
2: sapling tree 1” – 6” dbh
TOTAL OF HOME RANGE 2
Canopy Closure
Dense 60 – 100 %
Moderate 40 – 59 %
Open 25 – 39 %
TOTAL OF HOME RANGE 3

Mean Home
Range Percentage

Standard
Deviation

39
40
14
6
0.2
99

29
27
15
4
0.4
---------

13
61
22
2
98

13
21
28
2
---------

72
20
5
97

9
7
3
---------

The remaining home range area (1.37%) consisted of small percentages of montane chaparral, urban and red fir
The remaining home range size classes (2.14%) consisted of Class 1 (< 1” dbh, 0.34%) or were not determined.
3 The remaining home range canopy closures were Sparse (10 – 24 %) or undetermined.
1
2

On the Sierra National forest, Mazzoni (Mazzoni, 2002) found home range composition by canopy
closure class for males and females combined (n = 11), to be dense = 14% of the home range, moderate
= 39%, open = 25%, and sparse (canopy closure less than 25%) = 21% of the home range area. These
results differ substantially from those reported from the Sequoia National Forest in Table 11 above.
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An Ecosystem Management Strategy for Sierran Mixed Conifer Forests
North et al. (North, et al., 2009) describe an ecosystem management strategy for Sierran mixed conifer
forests designed to address wildfire concerns as well as the persistence of rare species such as fishers.
The following discussion draws from that paper.
Strategic fuels reduction activities can be designed to restore the ecology of the southern Sierra Nevada
forests that have been actively managed for over a century. Topographic variables (i.e., slope shape,
aspect, and slope position) can be used as a template to vary treatments in order to produce
heterogeneous stand structures and densities across the landscape. Localized cool or moist areas, where
fire would have historically burned less frequently or at lower severity, support higher tree density and
canopy cover, which provides pockets of legacy structure and habitat for fishers. In contrast, upper,
southern aspect slopes have low densities of large fire-resistant trees. For thinning to achieve fuels
reduction, marking rules could be based on crown strata or age cohorts and species, rather than uniform
diameter limits. This system emphasizes the ecological role of fire, changing climate conditions,
sensitive wildlife habitat, and the importance of forest structural heterogeneity.
Spatial heterogeneity is a key feature in ecological resiliency (Stephens, et al., 2009). North et al.
(North, et al., 2009) noted that a clumped tree distribution may slow the spread of crown fire, and that
this spacing pattern may result from frequent fire in mixed-conifer forests. Cool, frequent fires reduce
canopy cover to increase habitat and microclimate heterogeneity at site, stand and landscape levels, all
of which benefit fishers by providing a diversity of prey habitats, and generate discrete clumps of large
trees with dense canopy cover required for resting and denning.
Threats
Threats to the West Coast Distinct Population Segment
The USFWS (USDI-FWS, 2004) identified major threats to fishers in the West Coast Distinct
Population Segment (DPS), discussed relative to specified factors for listing under Section 4 of the
Endangered Species Act. Only those threats deemed by USFWS (USDI-FWS, 2004) to be “important”
to the entire West Coast DPS are summarized in this section. The reader is referred to the Federal
Register for the complete discussion.
Factor A. The Present or Threatened Destruction, Modification, or Curtailment of the Species’
Habitats or Range. The extent of past and present timber harvest can fragment fisher habitat, reduce
it in size, or change the forest structure to unsuitable for fishers. Both fuels reduction activities and
effects of wildfire could result in loss and/or fragmentation of habitat. Development, recreation and
roads also pose a threat of habitat loss/fragmentation as well as direct mortality.
Factor B. Overutilization for Commercial, Recreational, Scientific or Educational purposes.
Historical trapping resulted in a severe population decline. Current mortalities or injuries from
incidental trapping even where fisher trapping has been eliminated could be frequent and widespread
enough to prevent population recovery or re-occupation of suitable habitat.
Factor C. Disease or Predation. There is potential for disease outbreaks to occur in these small,
isolated fisher populations with devastating effects. Mortality from predation by mountain lion,
bobcat, coyote or large raptors could pose a significant threat to fishers.
Factor D. The Inadequacy of Existing Regulatory Mechanisms. Some protections are available,
but highly variable from jurisdiction to jurisdiction, and limited. Current regulations fail to provide
sufficient certainty that conservation efforts will be implemented or that they will be effective in
reducing threats to fishers.
Threats to Fishers in the Southern Sierra Nevada
Fishers and Climate Change
The Intergovernmental Panel on Climate Change (IPCC, 2001) projects a doubling of atmospheric
carbon dioxide (CO2) from industrial sources by as early as 2050. Climate responses to increased CO2
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are expected to vary regionally and topographically, but a universal trend towards warming is expected
due to trapping of heat by greenhouse gases. California is thought to be highly vulnerable to the effects
of climate change due to coastal and latitudinal orientation, extreme elevational gradients, and the
variety of ecosystems present (Snyder, et al., 2002). Because California’s ecosystems are already
stressed by human growth and agricultural demands, added stress from climate change could
substantially alter the current biotic landscape.
Snyder et al. (Snyder, et al., 2002) modeled climate change for California based on a projected doubling
of CO2 and concluded that a warming trend would occur across the state with the greatest temperature
changes in the Sierra Nevada (where average annual spring temperatures could increase by as much as
12.7 °F). According to Dettinger (Dettinger, 2005), the most prevalent prediction of more recent climate
change models is that temperatures will warm by about 9 oF by 2100, while precipitation will remain
similar or slightly reduced compared to present levels. Lenihan et al. (Lenihan, et al., 2006) analyzed
the responses of vegetation distribution to three future climate scenarios in California and similarly
predicted dramatic increases in mid-elevation mixed evergreen forests (conifer/oak), primarily as a
result of increased temperatures. This same analysis (Lenihan, et al., 2006) predicted decreases in
conifer forests (pine/mixed conifer) due to increased fire. In fact, Lenihan et al. (Lenihan, et al., 2006)
projected that relative to the past century, the annual acreage burned would increase 10% to 50% for the
period 2050 to 2099.
These predicted climate changes may benefit fishers and their habitat in one of three ways:
1) decreased snow levels would open up greater areas of potential habitat, given the animal’s
tendency to avoid deep snow (Raine, 1983) (Arthur, et al., 1989) (Aubry, et al., 1992)
2) increased rainfall during the growing season may result in increased vegetative productivity
leading to more food for fishers and their prey and more resting sites
3) an upslope expansion of mixed evergreen forest habitats including more oaks that fisher
inhabit in the southern Sierra Nevada and in the Klamath region of northern California could also
benefit fishers (Self, et al., 1992) (Klug, 1997) (Higley, et al., 1998) (Zielinski, et al., 2004b)
(Zielinski, et al., 2004c) (Yaeger, 2005)
Conversely, the predicted hot dry summers could lead to a great increase in the frequency of
uncharacteristically severe stand-replacing wildfires, most notably should wet and warm winters and
springs contribute to increased fuel loading, and if current human-caused fire suppression policies are
extended into the future. Fire regimes respond rapidly to changes in climate and are likely to drive the
short-term responses in terms of vegetation floristics and structure (Flannigan, et al., 2000) (Dale, et al.,
2001). Large fires could accelerate habitat fragmentation, especially in coniferous forests, and result in
the loss of fisher population viability. Greater incidence of wildfires may reduce the frequency and alter
the distribution of important structural features used by fishers such as large trees and high canopy cover
(Safford, 2006). While these wildfires may result in the temporary creation of snags and coarse woody
debris, increased fire frequencies may reduce the availability of these structural features over the long
term (Safford, 2006).
Lenihan et al. (Lenihan, et al., 2006) predicted that due to increased wildfire and changes in moisture
regimes, continental coniferous forests would be replaced by more fire-tolerant mixed evergreen forests
with oak components. In summary, future climate change may result in an increase of the forest types
where fisher are currently detected in the southern Sierra Nevada and northern California at the expense
of mixed conifer forests in the Sierra Nevada traditionally thought as prime fisher habitat. It should be
noted that forest conversion may require the intermediate step of a stand-replacing fire (with either
temporary or permanent habitat loss resulting), and the subsequent maintenance (by fire) of a more
open-canopied forest less suitable to fishers (basically the conversion to a favorable forest type but an
unfavorable forest structure).
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Further, climate change may affect the ability of fishers to expand their current range. The extant fisher
population in the southern Sierra Nevada exists at the animal’s southernmost range, where increased
temperatures are predicted to have the greatest impact. There is a possibility that fisher range may shift
upward in elevation to track the forest types that best meet their habitat needs. If the existing
population’s ability to expand northward is limited by forest fragmentation or other natural barriers, then
climate change may eliminate these populations before the barriers limiting expansion are lifted (e.g.,
before forest succession improves habitat in fragmented areas, or the episodic freezing or drought
conditions occur allowing fishers to cross river barriers).
Therefore, the only supportable conclusion is that it is unclear whether modeled climate change would
benefit or adversely affect fishers over the long term. The ultimate fate of the species and its habitat
may depend on the interactions of other factors influencing fisher conservation. It does seem likely,
however, that the future will challenge the ability of fishers to adapt to a changing Sierra Nevada climate
and ecology.
Uncharacteristically Severe Wildfire
The cessation of burning by indigenous peoples and the implementation of fire suppression policies has
negatively affected many forests in the southern Sierra Nevada. Past fire suppression policies to
suppress all human and lightning-caused fires, have resulted in widespread accumulation of forest fuels
and have moved forests beyond the natural fire regimes of relatively small, low-intensity fires to larger,
more complex high-intensity fires. Subsequently, forests are experiencing changes in plant species
composition, reduced productivity and structural heterogeneity, as well as increased susceptibility to
insect infestations (Lofroth, et al., 2010).
Uncharacteristically severe wildfire is defined as fire occurring beyond the historical range of natural
variation in terms of scope, intensity and duration. These stand-replacing fires affect large areas of the
landscape, decreasing or removing key fisher structural and habitat elements including large trees,
overstory and understory canopy, vegetative diversity, snags, and logs. Landscape permeability for
fisher movements at all scales may decrease as a result. As part of the threat evaluation completed for
the West Coast Fisher Conservation Assessment (Lofroth, et al., 2010), uncharacteristically severe
wildfire ranked as high threat in the southern Sierra Nevada geographic area. Conversely, Zielinski et
al. (Zielinski, et al., 2010a) determined that despite recent fire recorded within the Sequoia National
Forest, predicted fisher resting habitat values increased, likely as a result of increased canopy cover
values recorded several years post wildfire. However, the type of wildfire was not described, therefore,
further investigation is necessary to determine the severity of fire and the habitat types affected that
would produce increased canopy cover within a limited time frame.
There is evidence that uncharacteristically severe wildfire effects are increasing, particularly in the
southern Sierra Nevada. This is particularly true for the southern portion of the Sequoia National Forest
where the project is located. The southern Sequoia National Forest has experienced several large and
uncharacteristically severe wildfires. These fires include the Flat (1975 – 18,729 acres), Bonita (1977 –
7,425 acres), Fay (1987 – 12,147 acres), Stormy (1990 – 22,182 acres), Jacks (1997 – 5,744 acres),
Manter (2000 – 79,182 acres), McNally (2002 – 149,414 acres), and Goldledge (2007 – 4,196 acres).
The fire history records analyzed within and around the vicinity of the proposed project area indicated
some of these fires resulted in the stand-replacement of thousands of acres of conifer forest and their
associated wildlife habitat. Forest fire history records also indicate that most of the catastrophic fires
started burning outside of the analysis area at lower elevations in grass and brush fuel types then have
transitioned into conifer forest fuel types like those represented in the proposed project area. Over the
last 40 years, sensitive wildlife habitat is being lost faster than it can be grown back. The Summit CE
project area is surrounded by large wildland fire scars; Stormy Fire (1990) to the northeast and Shirley
(2014) to the southeast (Map 2). A significant proportion of the fires in the last decade have included
uncharacteristically severe effects on forested stands within the 3,500 to 7,500 feet elevation band of
most value to fisher.
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Fragmented landscapes created by uncharacteristically severe wildfires are likely to eliminate fisher
habitat linkages, either permanently via vegetative type conversion or temporarily until recovery occurs.
Landscape permeability to fishers is decreased. This results in detrimental impacts to fisher daily
movements and energy balance, creates barriers to dispersal movements, affects the establishment of
home ranges, and prolongs or prevents breeding season movements. These impacts may decrease fisher
survival. Overall population fitness is affected by individual survival and mortality. Direct mortality as
a result of fire may occur in extreme cases depending upon season (e.g. kit loss in reproductive season,
loss of adults in fast-moving canopy firestorms either directly or from potential smoke inhalation)
(personal observation of fire related fisher mortality, Pierce Fire 1987, S. Anderson).
Following a wildfire, prey species abundance and community composition will shift. An initial increase
in abundance of disturbance-adapted prey species may occur at the expense of species diversity with a
gradual reversal of this trend as succession occurs. Although prey abundance may increase, prey
availability will not necessarily follow due to fisher reluctance to enter open areas. Extensive burned
areas can create dispersal barriers for prey. The West Coast Fisher Biology Team speculated that the
abundance of prey available following fire may support pre-fire population levels of fishers that have
been compressed into adjusted home ranges. This prey abundance may not persist over time, however,
and result in displacement or loss of fishers on the margins of remaining habitat (D. Macfarlane, pers.
comm.). Displaced individuals could create within species competition if packed into the remaining
habitat, which could, in turn, increase disease transmission.
Fishers exhibit strong selection for rest and den sites based upon forest structure and canopy cover.
Changes in the frequency, abundance, and distribution of these habitat elements may create conditions
inimical to successful reproduction, as well as survival of the young to recruitment into the population.
Lack of well-distributed escape cover may result in increased predation.
It is unknown whether or to what extent fishers exhibit site fidelity. Habitat changes due to
uncharacteristically severe wildfire could temporarily disrupt fisher social organization in a manner
difficult to conceptualize (D. Macfarlane, pers. comm.). Resident animals may continue to occupy the
burned area, but might not be replaced via recruitment of young into the population or via emigration of
other adults upon their death. These socially-mediated population impacts may be exhibited as a lag
effect. That is, they may require an average fisher lifetime (10 or more years) under a statistically
rigorous monitoring program for at least that period of time to become evident.
Vegetation Manipulation to Reduce Risk of Uncharacteristically Severe Wildfire
Truex and Zielinski (Truex, et al., 2013) developed fisher resource selection functions (RSF) and
resource selection probability functions (RSPF) as described in Zielinski et al. (Zielinski, et al., 2004b)
to compare rest sites selected and track plate detections to areas not selected or sampled with no
detections. These RSFs were used to estimate the change in fisher habitat suitability pre- to posttreatment in fuels reduction projects at two sites in the Sierra Nevada. The remainder of this section
discusses the results of the Truex and Zielinski (Truex, et al., 2013) study.
Four primary treatments were applied for effects assessment: control (no treatment); mechanical harvest
(usually including mastication following harvest); mechanical harvest followed by prescribed burning;
and an area where prescribed burning was the only treatment. Study areas were the Blodgett Forest
Research Station (BFRS) and a satellite site at Sequoia-Kings Canyon National Park (SEKI).
This study generally concluded that fire and fire surrogate treatments have modest but significant shortterm effects to the quality and availability of fisher resting habitat, as well as canopy closure. At BFRS,
mechanical as well as mechanical plus fire treatments significantly reduced fisher resting habitat and
average canopy closure. At the SEKI site, the late season burn treatment had a significant effect on
fisher habitat suitability as well as canopy closure. The short-term treatment effects to foraging habitat
at both sites were generally not significant. This may be explained by the broad spectrum of foraging
habitat parameters, rendering it less likely to be a limiting factor to fisher than resting habitat.
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Although the mechanical and mechanical/fire treatments had greater effects on fisher resting habitat
suitability than prescription fire at BFRS, these effects can be mitigated by the ability of mechanical
treatments to avoid individual habitat elements such as the critically important hardwoods and large
trees. The use of prescribed fire alone can be mitigated by raking debris away from key fisher structural
elements in the habitat. The effect of greatest magnitude was a reduction in canopy closure. All
treatments reduced canopy closure. Canopy closure, however, recovers relatively quickly compared to
the loss of large dead or live trees.
Interpretation of these results needs to be cautious and informed by more data in the next decade. In
areas where fisher habitat suitability is already low or marginal, the predicted effects may have a
disproportionately large impact to habitat recovery. On the other hand, the short-term negative effects
of the treatments may result in beneficial effects on subsequent stand development. Future monitoring
will be needed to elucidate the exact nature of this relationship.
Another limitation of this study is that it focused upon effects at the individual stand level. As wideranging predators, fisher function at larger landscape scales within their habitats. Thus, it is important to
analyze the spatial and temporal array of treatments in a landscape context. The more broadly
distributed the treatments are over space and time, the lower the likelihood of significant negative effects
in a landscape context. It seems likely that such treatments distributed over space and time should have
lower impacts than large-scale catastrophic wildfire.
One last caveat offered by Truex and Zielinski (2013) in interpreting the study results is to recognize
that a reduction in habitat suitability does not necessarily equate to loss of suitability. Population level
implications to localized reductions in habitat suitability have yet to be studied. To decrease effects to
fisher habitat suitability, the authors recommend planning treatments to maintain elements important to
fisher (e.g. large diameter hardwoods). Early season burns (mid-May or later) timed to follow the fisher
denning period seem to have less impact to habitat. However, K. Purcell and C. Thompson (pers.
comm.) have noted that by mid-May the kits still have relatively limited mobility; they are still largely
dependent on the female until the end of August. Thus, to avoid potential conflict with denning, early
season burns (spring burns) should occur prior to mid-March. Planning treatments to occur dispersed
over space and time to the extent possible will minimize the effect to individual fishers.
The Trade-Offs Between Fuels Reduction Activities and Wildfire
The Conservation Biology Institute (CBI) conducted a computer simulation study of the interactions
between fuels management, forest fires, fisher habitat, and the fisher population in the southern Sierra
Nevada (Spencer, et al., 2008), Syphard et al. (Syphard et al. 2011), Scheller et al. (Scheller et al. 2011).
The study area included the Stanislaus, Sierra, and Sequoia National Forests and Yosemite and SequoiaKings Canyon National Parks. This transparent, objective, and highly collaborative process was guided
and informed by input from a group of independent science advisors and stakeholders.
To assess the status of fishers and to predict future changes in their habitat and population viability
under various management and fire scenarios, a GIS landscape level fisher habitat model was created
and coupled with:
1) a landscape change model that simulates the effects of fires, forest management actions, and
ecological succession on forest vegetation [LANDIS-II (Scheller, et al., 2007)], and
2) a fisher population model [PATCH (Schumaker, 1998)].
PATCH is a stochastic, spatially-explicit wildlife population simulation model particularly sensitive to
landscape quality and pattern. It facilitates exploration of vegetation management effects over time.
PATCH tracks the success of females and their young to estimate the likelihood of species persistence
on defined landscapes.
Coupling these models facilitated evaluation of likely changes in the quality and distribution of fisher
habitat and populations under alternative forest management and fire scenarios projected 50 years into
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the future. Simulations were replicated within an experimental framework that allowed systematic
exploration of the relative and absolute effects on fishers of alternative fuel treatment rates, intensities,
locations, and fire regimes. This design allowed investigation of how these factors, alone or in
combination, might affect fisher habitat and populations.
Thus, simulations using this regime assumed that fire behavior over the next 50 years would be similar
to that observed over the past two decades. Because there has been a trend toward larger, more severe
fires in recent decades, and many experts believe this trend will be exacerbated by climate change and
other factors, a “high fire” regime was defined by restricting the model to simulating fires only under
severe fire weather conditions. These changes in the weather data resulted in the simulation of generally
larger, more severe fires. Three fuel treatment rates (2, 4 and 8%) were tested, which were defined as
the proportion of treatable landscape treated over a five-year time interval. The potentially treatable
landscape consisted of lands within the three affected National Forests (Sequoia, Sierra and Stanislaus),
but excluded non-treatable areas, such as Wilderness Areas, Wild and Scenic River areas, Research
Natural Areas, non-vegetated land, and spotted owl Protected Activity Centers (PACs).
Two vegetation management prescription intensities (light and medium) were tested, as defined by
USDA Forest Service personnel. Both prescriptions assumed a combination of mechanical treatment
followed by prescribed fire on slopes < 30%, and prescribed fire only on slopes > 30%. In both cases,
the mechanical treatments simulated “thinning from below,” which reflected preferential removal of
most biomass (about 80%) of the smallest trees, and progressively lesser proportions of biomass
removed with increasing tree size. The maximum dbh of trees removed under the “light” treatment was
12 inches, while the maximum dbh of trees removed under the “medium” treatment was 30 inches.
Neither of the simulated intensity treatments removed substantial biomass of larger trees (e.g., 20-30
inches dbh). In simulations, these treatments were not widely divergent from one another in terms of
affecting forest biomass or post-treatment fuels conditions, as the medium intensity treatment, on
average, removed only about 20% more total tree biomass than the light treatment within treated stands.
Results of the simulations, however, demonstrated that treatments may effectively reduce the extent and
severity of fire on the landscape over a 50-year time span. Given the right combinations of treatment
rate, intensity, and location, the benefits to fishers of reducing fire outweigh the cumulative negative
effects of the treatments themselves on fishers. Across the broad spatial scales CBI examined, given
specific assumptions disclosed in Spencer et al. (Spencer, et al., 2008) about how thinning treatments
affect fuel characteristics, fire spread rates, and fire severity, and within the finite combinations of fire
regimes and treatments tested, it was concluded that the long-term positive effects of fuel treatments
(due to the reduction of fire hazard) outweighed the short-term negative effects of fuel treatments (due to
immediate loss of forest biomass) on fisher. This was especially true assuming a more severe fire regime
in the future. Truex and Zielinski (2013) documented expected short-term detrimental habitat changes
for fishers as a result of fire and fuels reduction treatments. Spencer et al. (2008) places the tradeoffs of
short-term habitat degradation for long term benefit in clear context for the southern Sierra Nevada
fisher population and habitat as a whole, demonstrating specific conditions where short-term detriment
for long-term habitat maintenance is acceptable.
The area of treatment, the intensity of treatments, and the location of treatments all affected the total
amount and severity of fire under certain conditions, but these effects did not universally translate into
significant effects on the simulated fisher population. If no treatments were simulated under the more
severe “high fire” regime, then the modeled fisher populations declined substantially from their baseline
population levels due to removal and fragmentation of large amounts of forest biomass due to wildfire.
However, no significant declines were seen under “baseline” fire conditions in the absence of
treatments.
Although there is scientific uncertainty to what degree fire conditions may become more severe in the
future, most experts on Sierra Nevada vegetation and fire believe that wildfires will continue to become
larger and more severe relative to recent history due to climate change, fuel accumulation, insects,
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droughts, and other factors. To the extent that the past two decades of fire histories are reflective of the
next 50 years, CBI modeling results suggest that fuels treatments will have little effect on fishers, either
positively or negatively, at the regional scale. However, if, as most experts agree, fires will become on
average larger and more severe in the future, CBI analysis results suggest that carefully planned and
implemented fuels treatments may reduce fire risks and help to sustain fisher habitat and populations.
Simulated fuels treatments inside fisher habitat were generally more effective in protecting fisher habitat
from fire than treatments located outside fisher habitat, but adding treatments outside yet adjacent to
fisher habitat would likely yield additional benefits to fisher under the more severe fire regime.
Treating only 2% of the treatable landscape every 5 years (or up to 10% of the treatable landscape over
20 years) had no significant effect on fire or fishers at the landscape level, while treating 4% to 8% of
the treatable landscape every 5 years (or up to 20-32% of the treatable landscape over 20 years) was
effective in reducing fire and benefiting fishers. Other fire modeling studies (e.g., (Finney, et al., 2007)
have concluded that, for fuels treatments to be effective in reducing fire size over large, forested
landscapes, roughly 1/3 of the landscape needs to be treated over 20 years. This is in rough accord with
CBI findings that treating only 10% of the landscape over 20 years was ineffective, but treating up to
20-32% over 20 years was effective in reducing fire spread rates and sizes.
Zielinski et al. (2013) sampled fisher home range-size areas for fisher scats, using scat detector dogs,
and found that the areas with the most abundant scats had an average of 2.6% of their area disturbed per
year (equivalent to 13% over a 5-year period) by a combination of vegetation management treatments.
This exceeds the minimum proportion of treated landscape that may be necessary to reduce the size or
severity of future fires (e.g., 8% treated per a 5-year period, Syphard et al. 2011; 2% annually, Finney et
al. 2007). The degree of disturbance within sample units varies widely, and fishers may in some
circumstances tolerate even higher rates of disturbance. In one of five high-use units and one of three
moderate-use units, ~6.5% of the area was disturbed annually on average (Zielinski et al. 2013). They
also found evidence of greater tolerance to treatments designed primarily for forest restoration goals
than those with more emphasis on commercial timber harvest.
The medium intensity treatment tended to decrease the spread and amount of fire on the landscape more
than the light intensity treatment under certain conditions and in certain fire regimes (e.g., at mid and
high elevations for the “baseline” regime and high elevations for the “high fire” regime). However, over
the range of treatment combinations modeled, there was no significant difference in simulated fisher
populations resulting from applying the two treatment intensities, in large part because the range of
simulated treatments was too narrow to result in landscape-level differences in effects on fisher habitat
(the medium intensity treatment removed only 20% more biomass than the light treatment within treated
stands) and due to high stochasticity among replicates in the simulations of fires and fisher populations.
The final CBI report (Spencer, et al., 2008) concluded that the relative merits of light versus moderate
treatment intensities need to be evaluated on a finer scale. CBI recommend that fuel treatments be
designed to reduce fire spread rates and severity based on site-specific analysis also taking fisher habitat
value in and near the treatment into consideration. Under a heightened fire regime, placing treatments
outside fisher habitat is beneficial, and a combination of inside and outside fisher habitat is best. In
areas of very high fire hazard and outside of fisher habitat, higher intensity treatments may be warranted.
Within fisher habitat, treatments should be designed to balance desired fuel conditions with maintaining
sufficient overstory and habitat elements to sustain or encourage occupancy by fishers. Under the
baseline fire regime, locating fuels reduction treatments inside fisher habitat provided the greatest
benefit to fishers.
CBI concluded that removing larger trees and other essential habitat elements should generally be
avoided within fisher habitat, to the degree feasible while meeting fuel reduction and landscape
vegetation management goals. Although not specifically stated in Spencer et al. (Spencer, et al., 2008),
we assume that the CWHR definition of a medium to large tree as being equal to or greater than 24
inches dbh is basically what was intended by “larger trees” in the CBI conclusion; however, an equally
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strong case could be made for equal to or greater than 30 inches dbh based on rest site data (D.
Macfarlane, pers. comm.). There could be benefits to fisher of removing, for example, some larger firs
or cedars near black oaks to stimulate growth of the oaks, which provide important habitat elements for
fishers and their prey. Indeed, the models predicted that the distribution of old black oaks in the project
area is likely to increase under all treatment combinations, providing increased rest site opportunities
and prey availability for fishers.
CBI simulation results to date cannot be directly applied to the question of whether removing a
significant number of larger trees within a stand will reduce fire hazards or help protect fisher habitat.
Nevertheless, simulated results did show that removing primarily small trees (“ladder fuels”) in both of
the treatment intensities were effective at reducing the extent and severity of fire.
Habitat Fragmentation or Loss of Connectivity
Land ownership, human settlement, and timber harvesting patterns have significantly influenced forest
landscapes in the southern Sierra Nevada (Lofroth, et al., 2010). Population growth and encroachment
with its associated infrastructure of roads, housing, reservoirs, powerlines, etc., have further fragmented
the forested habitat. In some instances, these lands are permanently alienated and may act as barriers to
movement for fisher. Habitat connectivity is a key to maintaining fisher within a landscape. Activities
under Forest Service control that result in habitat fragmentation or population isolation pose a risk to the
persistence of fishers. Timber harvest, fuels reduction treatments, road presence and construction, and
recreational activities may result in the loss of habitat connectivity resulting in a negative impact on
fisher distribution and abundance.
Disease
Although there have been no documented cases of disease in wild populations causing widespread
mortality and subsequent population declines, recent studies from the Kings River Project and Sierra
Nevada Adaptive Management Project indicate disease may be more of a significant factor in fisher
mortality than previously known (M. Gabriel, pers. comm.). Serology tests of fisher show past exposure
to several infectious diseases, including parvovirus, canine adenovirus, toxoplasmosis, and canine
distemper (Brown, et al., 2008), (SNAMP from http://snamp.cnr.berkeley.edu/documents/Fisher/ as accessed
December 1, 2009). These diseases may lead to mortality due to predation, vehicle accidents, and
starvation in addition to direct mortality from disease.

EXISTING CONDITION AND EFFECTS OF THE PROPOSED PROJECT
Existing Condition and Evaluation Criteria
The Forest Vegetation Simulator (FVS) was used to examine the potential direct and indirect effects of
the proposed action on fisher habitat and comparing them to the expected effects of No Action.
Although the model has limitations, it remains the most commonly used tool in predicting changes in
vegetation based treatment proposals. When running the FVS model in the Summit CE Project area,
vegetation treatment occurred in 2017 (proposed action).
The following three criteria, with supporting rationale, have been selected for the evaluation of effects for this
analysis:

Change in California Wildlife Habitat Relationships (CWHR 2.1) Habitat:
We have selected CWHR 2.1 as a surrogate for identifying moderate to high suitability habitat as
described above (see pg. 13). The southern Sierra subpopulation located on Sequoia National Forest
has been documented to support fisher at the highest density, exhibits the smallest fisher home
ranges found in North America (Spencer, et al., 2008), and remains with the highest naïve
occupancy rate detected through long term fisher monitoring conducted in Region 5. Habitat
suitability is evaluated at the following scale:
Treatment unit: Changes in quality, quantity and distribution of available habitat can affect fisher
foraging; reproduction; and movements (daily, breeding-season, and dispersal), altering individual
energetics.
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Changes in availability of intermediate and large trees for resting and denning structures:
The availability of suitable intermediate (11-24”dbh) and large (>24”dbh) trees and snags to serve as
resting and denning structures is thought to be a limiting factor across the environment. It is
therefore important to ensure that sufficient structures remain across the landscape so that fisher
movement and reproduction is not disrupted, which could lead to increased energetic expense or a
decrease in reproductive rate.
Availability of tree species important for denning and resting:
It is important to analyze the short-term effects of vegetation management across a project area
compared to the long-term effects of widespread tree mortality from drought and insect related
mortality.
The following information describes in detail how each criteria is analyzed specific to the Summit CE
Project. The indirect and direct effects for each criteria is analyzed for no action and the proposed
action.
Change in California Wildlife Habitat Relationships (CWHR 2.1) Habitat by Treatment Unit
Existing acres of CWHR vegetation type were determined using a GIS layer published by the USDA
Forest Service, Pacific Southwest Region Remote Sensing Lab. Treatment acres relative to existing
vegetation were based on mapping, field visits and stand exams. Stand exams were completed in late
2014 and early 2015. Additional spot checking was completed to address the significant tree mortality
that occurred after the initial stand exams were completed. These field visits refined the base vegetation
layer, corrected habitat types as needed and refined the net acres of treatment.
There are approximately 1,032 acres within the 33 stands for the Summit CE Project (Table 12). Of this
area, 861 of those acres are within suitable CWHR 2.1 habitat type for fisher (Table 12). Existing
vegetation in the project area is divided between CWHR Tree Canopy Closure Classes P (25-39.9%
canopy cover) at 5 acres, M (40-59.9% canopy cover) at 501 acres, and D (> 60% canopy cover) at 355
acres. Current CWHR vegetation types are primarily Sierran mixed conifer, montane hardwood conifer,
and montane hardwood.

34

Supplemental Biological Evaluation for Fisher, Summit CE Project

Kern River Ranger District, Sequoia National Forest

Table 12: Total acres in treatment area by stand, Summit CE Project Area.
Stand
1
5
6
8
9
12
13
14
15
16
19
21
26
27
28
29
30
31
32
33
50
51
62
71
72
73
74
75
76
81
82
83
84
Total Acres

Total Acres in Project Area
103
67
88
102
46
47
19
81
75
5
30
7
10
24
21
15
10
24
18
8
23
6
68
4
2
4
3
2
5
45
16
19
35
1032

Total Suitable CWHR 2.1 Acres Treated
103
67
85
101
46
46
18
72
67
4
30
6
8
22
20
13
10
24
18
8
23
6
0
0
2
0
3
0
5
45
9
0
0
861

Data collected in stand exams were entered into the most current version of the FVS to model existing
stand conditions, and projected growth, and mortality into the future under the proposed action as well
as no action. Simulation modeling is a process of analyzing existing environmental conditions to
provide information when comparing the relative risks of no action versus the proposed action
(Thompson et al, 2011).
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NO ACTION
Direct Effects
If no vegetation management activities would occur in the Summit CE Project area, there would be no
direct effects to fisher habitat quality, quantity, or distribution. Acres of moderate to high quality fisher
habitat (as defined by CWHR 2.1) and CWHR 2.1 fisher habitat scores would remain at current values.
Based on FVS model predictions, the amount of moderate and high quality fisher habitat in the project
area would remain 861 acres in 2021. The average canopy closure in the project area is projected to
decrease to 46 percent by 2021 due to tree mortality within the stands. Despite the reduction in canopy
cover, the Summit CE Project area would continue to provide suitable habitat conditions for fisher.
Indirect Effects
There may be indirect negative effects to fisher and their habitat if No Action is taken. No vegetation
management activities would occur to lower tree density and the continued threat of uncharacteristically
severe wildfire would remain, and may increase. Density related mortality of trees, including insect
related mortality would be expected to increase over time. FVS modeling predicts a decrease in canopy
closure over the next five years, followed by a gradual increase (Figure 3). Failing to make an attempt
at adjusting stand density to more natural levels, would predispose trees to episodes of drought stress
and subsequent insect and disease mortality. Maintaining stands with elevated levels of small and
intermediate trees will continue to slow development of larger trees, a recognized limiting factor
throughout the project area. Furthermore, given the predicted trend noted by many scientists regarding a
shift in climate conditions reflecting environments with warmer and drier regimes in the Western United
States (McKenzie, et al., 2004) would compound these effects.
If large areas of currently suitable habitat become unusable, fisher may become more isolated and be
required to travel longer distances to meet foraging and reproduction needs, resulting in higher energetic
costs, and greater risk for predation.

Tobias Project Units

Canopy Closure %

60
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40

No Action
Alternative 2

30
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Year
Figure 3: Average canopy closure projected to year 2051 under the No Action and the Proposed Action.
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Table 13: Project analysis area based changes in CWHR 2.1 habitat scores within the Summit Project area.
Project
Area

Total
Project
Area Acres
a

Total
Acres
4

No Action With 5 Years of Growth
CWHR 2.1a Forest
CWHR 2.1 Fisher
Weightedc Fisher
b
Structure Class
Habitat Score
Habitat Score
MHC4P
0.34
0.00

131

MHC4M

0.69

0.08

11
27

MHC4D
MHW4P

0.89
0.34

0.01
0.01

124

MHW4M

0.69

0.08

17
4
249

MHW4D
SMC4S
SMC4P

0.89
0.07
0.34

0.01
0.00
0.08

206

SMC4M

0.69

0.14

26
42
18
172

SMC4D
SMC5P
SMC5M
Unsuitabled

0.89
0.38
0.80
0
No Action
Total Weighted
Fisher Habitat Score

0.02
0.02
0.01
0

Total
Acres
4
77
54
11
27
39
85
17
4
249
89
117
26
42
18
172

0.48

1032

1032

The weighted fisher habitat score is calculated as follows: (CWHR 2.1 Fisher Habitat Score)*(Structural Class Acres/Total Planning Area Acres).

Habitat as modeled in the Forest Vegetation Simulator (FVS) with thinning occurring in 2017 for the Proposed Action.
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Proposed Action With Five Years of Growth
CWHR 2.1a Forest
CWHR 2.1 Fisher
Weightedc Fisher
b
Structure Class
Habitat Score
Habitat Score
MHC4P
0.34
0.00
MHC4P
0.34
0.02
MHC4M
0.69
0.03
MHC4D
0.89
0.01
MHW4P
0.34
0.01
MHW4P
0.34
0.01
MHW4M
0.69
0.05
MHW4D
0.89
0.01
SMC4P
0.34
0.00
SMC4P
0.34
0.08
SMC4P
0.34
0.03
SMC4M
0.69
0.08
SMC4D
0.89
0.02
SMC5P
0.38
0.02
SMC5P
0.38
0.01
Unsuitabled
0
0
Proposed Action
Total Weighted
0.40
Fisher Habitat Score
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PROPOSED ACTION
Direct Effects
The Proposed Action would thin overstocked green trees up to 30 inches DBH, as well as salvage dead
or dying trees, as described earlier in this document. It would also remove trees of any size which are
creating hazards and authorize fuels reduction in the project area. Through CWHR habitat analysis,
changes through the implementation of proposed action are predicted to occur in 8 of the 27 stands that
have suitable fisher habitat treated (Table 14). Modeling predicts changes in CWHR density class from
M to P on 250 acres in the Summit CE Project Area if the Proposed Action is implemented (Table 14).
Overall, the implementation of the proposed action would reduce the total CWHR 2.1 habitat score from
0.48 to 0.40 in the short-term (Table 13). Therefore, the quality of the habitat for fisher would decline
slightly post treatment, but all the acres would remain in the moderate-high suitability category based on
the model.
Figure 3 indicates that there is a projected short-term drop in canopy closure to 39 percent following
treatments. However, canopy closure is projected to steadily increase after 2021.
These changes to habitat may result in short term effects in the way fisher utilize the habitat. Fisher may
leave treatment units during project implementation, and will likely rely more heavily on other areas of
their home range. Recent studies (Garner 2013 and Zielinski et al 2013) have shown that fishers appear
to tolerate some degree of fuel-reduction or restoration vegetation treatments in their home ranges,
despite their short-term and localized effects.
In a study area north of the Kings River, Garner (2013) found that although fishers avoid using areas
treated for fuel reduction (including mechanical thinning and prescribed fire), their home ranges tend to
include larger proportions of treated areas than in the landscape as a whole, and they do not shift home
ranges in response to treatments. Garner (2013) concluded that treatments did not render the habitat
unsuitable and may, in fact, increase fire resiliency, provided management focuses on surface and ladder
fuels. Individual energetic expenses may be increased if fishers have to travel farther to forage, however
with areas of adjacent suitable habitat within their home range; it is unlikely this would result in
individual mortality. A slight decline in individual fitness is possible, mostly occurring during the
period of active vegetation management.
Indirect Effects
The proposed thinning will maximize tree growth and accelerate development of larger trees in the
project area. However, the desire to promote more rapid development of larger trees is moderated by the
need to retain higher canopy closure and basal area in the short-term for fisher.

38

Supplemental Biological Evaluation for Fisher, Summit CE Project

Kern River Ranger District, Sequoia National Forest

Table 14: Changes in moderate to high quality fisher habitat from vegetation treatments, Proposed Action, Summit Project modeled in 2021.
PROJECTED MOD-HI CWHR 2.1 Pre-Project Acres in 2021
PROJECTED MOD-HI CWHR 2.1 Post-Project Acres in 2021
Total Acres
4P
4M
4D
5S
5P
5M
5D
6
Pre-Project
4P
4M
4D
5S
5P
5M
5D
6
Post-Project
34
34
34
34
34
1
59
59
59
59
59
10
10
10
10
10
25
25
25
25
25
5
42
42
42
42
42
3
3
3
3
3
6
2
2
2
2
2
79
79
79
79
79
42
42
42
42
42
8
11
11
11
11
11
48
48
48
48
48
9
9
9
9
9
9
11
11
11
11
11
26
26
26
26
26
12
46
46
46
46
46
1
1
1
1
1
13
17
17
17
17
17
26
26
26
26
26
14
17
17
17
17
17
29
29
29
29
29
13
13
13
13
13
15
16
16
16
16
16
37
37
37
37
37
16
4
4
4
4
19
30
30
30
30
30
21
6
6
6
6
6
26
8
8
8
8
8
7
7
7
7
7
27
15
15
15
15
15
5
5
5
5
5
5
5
5
5
5
28
11
11
11
11
11
29
13
13
13
13
13
30
10
10
10
10
10
31
24
24
24
24
24
32
18
18
18
18
18
33
8
8
8
8
8
8
8
8
8
8
3
3
3
3
3
50
13
13
13
13
13
51
6
6
6
6
6
72
2
2
2
2
2
74
3
3
3
3
3
76
5
5
5
5
5
81
45
45
45
45
45
82
9
9
9
9
9
Misc.
172
Represented by unsuitable CWHR types, sizes or densities
0
Represented by unsuitable CWHR types, sizes or densities
0
Project Area Total
1032
254
488
55
0
42
18
0
0
861
490
256
55
0
60
0
0
0
861
aAll acres are derived in GIS and are approximate; therefore they are rounded to the nearest whole number. Total acres may vary due to rounding.
Stand

Forest Type
Montane Hardwood Conifer
Montane Hardwood
Sierran Mixed Conifer
Montane Hardwood
Sierran Mixed Conifer
Montane Hardwood Conifer
Montane Hardwood
Sierran Mixed Conifer
Montane Hardwood Conifer
Montane Hardwood
Sierran Mixed Conifer
Montane Hardwood Conifer
Montane Hardwood
Sierran Mixed Conifer
Sierran Mixed Conifer
Montane Hardwood Conifer
Sierran Mixed Conifer
Montane Hardwood Conifer
Montane Hardwood
Sierran Mixed Conifer
Montane Hardwood Conifer
Montane Hardwood
Sierran Mixed Conifer
Sierran Mixed Conifer
Sierran Mixed Conifer
Montane Hardwood
Sierran Mixed Conifer
Montane Hardwood Conifer
Sierran Mixed Conifer
Montane Hardwood Conifer
Montane Hardwood
Sierran Mixed Conifer
Montane Hardwood
Sierran Mixed Conifer
Sierran Mixed Conifer
Sierran Mixed Conifer
Sierran Mixed Conifer
Montane Hardwood Conifer
Montane Hardwood
Sierran Mixed Conifer
Sierran Mixed Conifer
Sierran Mixed Conifer
Sierran Mixed Conifer
Sierran Mixed Conifer
Sierran Mixed Conifer
Sierran Mixed Conifer
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Change in Availability of Intermediate and Large Trees for Resting and Denning Structures
The maintenance and recruitment of large trees is critical in meeting natal and maternal den
requirements needed by fisher. Den trees must be large, and provide sufficient decadence to support a
cavity capable of holding a fisher and kits. Research also confirms that fisher reuse of these structures
occurs, but not extensively, suggesting the need for a good distribution of these features across the
landscape. Providing for large tree recruitment through time is important to insure a supply for their
replacement as older trees die and fall. Zielinski et al. (Zielinski, et al., 2004b) argue that retaining and
recruiting trees, snags and logs of at least 39 inches dbh, encouraging dense canopies, structural
diversity, and retaining and recruiting large hardwoods (especially in the Sierra Nevada) are important
for producing high quality fisher habitat. Previously in this document, we discussed the estimated
number of rest and den trees required for fishers by home range and calculated a figure of 17
intermediate (11-24” dbh) to large (greater than 24” dbh) trees needed per acre. While this figure
involves a number of assumptions, it does quantify what we believe to be a minimum number of
required structures. It is recognized that the largest size trees are considered the highest quality for these
purposes.
We analyzed plot data collected in the Summit CE Project Area using the Common Stand Exam
protocols that are the national standard for the Forest Service. Data were incorporated into FVS in order
to determine the number of live trees and snags per acre under No Action and the Proposed Action. The
number of live trees and snags were broken down into two size classes previously discussed to evaluate
the potential changes in availability of rest and den structures. Tree species represented in the common
stand exam timber inventory data included white fir, incense cedar, Jeffrey pine, ponderosa pine, and
sugar pine, with some black oak, and live oak.
Stand exam data collected in 2015 and 2016 showed a weighted average of 14.7 snags per acre greater
than 15 inches dbh in CWHR 2.1 forested habitat types. The snags were distributed unevenly
throughout the vegetation types in the project area. The FVS modeling estimates the weighted average
of snags per acre greater than 15 inches dbh at 31.1 in 2021, if No Action is taken in the project area.
The FVS model projects that the Proposed Action will have 11.1 snags greater than 15 inches dbh
following treatment in 2021. The decrease of snags in the Proposed Action is likely due to hazard tree
removal of dead and/or dying trees adjacent to the Alta Sierra community.
NO ACTION
Direct Effects
No vegetation management activities would occur in the Summit CE Project area; therefore, there would
be no direct effect to fisher habitat quality, quantity, or distribution. All large trees and snags that are
potential rest and den sites would be retained. With No Action the FVS model estimates that there
would be an average of 61.2 intermediate (11-24”dbh) and 14.5 large (greater than 24” dbh) live trees
per acre in the Summit CE project area (Table 15).
Indirect Effects
There is a potential for negative indirect effects to fisher and its habitat if No Action is taken since no
thinning would occur. In failing to make an attempt at density management, the eventual changes
congruent under normal drought cycles, continued tree stress, and subsequent insect and disease
mortality can be expected to result in further stand declines. As noted by Sherlock (Sherlock, 2007),
(Stine, 2008) and Fettig (Fettig, 2008), drought and insect effects on high densities of small to
intermediate size trees, such as is found in the Summit CE Project area, can have disproportionate
effects on large trees. High density will continue to slow development of larger trees (>24” dbh) over
time and the stand will remain at high risk of uncharacteristically severe fire. Furthermore, the high
probability of a warmer, drier climate change in the western United States (McKenzie, et al., 2004)
would potentially compound these effects.
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Further, given that the majority of occupied maternal and natal den trees utilized by fisher occurred in
live trees, considerable losses of these components and their associated overhead canopy would decrease
habitat suitability. Depending on the amount and size of openings created by tree mortality, fisher may
also be required to travel longer distances to reach a suitable rest or den site, resulting in higher
individual energetic costs, increased vulnerability to predation, exposure to parasites, and disease.
PROPOSED ACTION
Direct Effects
The Proposed Action is to thin green trees up to 30 inches DBH, as well as salvage dead or dying trees
within the treatment units. Thinning would emphasize retention of large trees, while promoting stands
that are resilient to insects and disease. Hazard trees would be removed as necessary. The proposed
action would also authorize fuels reduction in the project area including felling, chipping, piling or
prescribed burning
Following implementation of the Proposed Action, modeling projects an average of 46.0 intermediate
(11-24”dbh) and 13.4 large (> 24” dbh) live trees per acre in the project area (Table 15). Under the
Proposed Action there would be a slight increase in trees in the >24” dbh size class in some units with
suitable habitat post treatment. Increases in the diameter of trees are an expected result of treatments
that remove biomass from stands. The accelerated growth is a result of an increase in light, space,
moisture, and nutrients available to individual trees (Daniel, Theodore W., John A. Helms, and Fredrick
S. Baker, Principles of Silviculture, 1979, McGraw-Hill, New York, New York. The Proposed Action
would result in an overall 18 percent decrease in trees in the intermediate size class and four percent
decrease in trees in the large size class averaged across the project area (Table 15). All trees over
30”dbh would be retained (except for hazard trees). Considering the need to provide an estimated 17
trees per acre of suitable resting and denning quality, the post treatment numbers of live trees and snags
per acre retained following the Proposed Action appear sufficient based on our current knowledge.

Summit Project Units
200

Live Tree Basal Area > 24" dbh
ft2/acre

160

120

No Action
Proposed
Action

80

40
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2041
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2051

Year
Figure 4: Average live tree basal area >24” dbh projected to year 2051 with No Action and the Proposed Action.
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Table 15: Project area changes in total number of live trees in moderate and high suitability fisher habitat defined by CWHR
2.1 within the Summit CE Project area. Live trees modeled in the Forest Vegetation Simulator (FVS) with thinning occurring
in 2017
Unit
1
5
6
8
9
12
13
14
15
16
19
21
26
27
28
29
30
31
32
33
50
51
62
71
72
73
74
75
76
81
82
83
84

Total Acres
103
67
88
102
46
47
19
81
76
5
30
7
10
24
21
15
10
24
18
8
23
6
68
4
2
4
3
2
5
45
16
19
35

Total Mod-Hi Acres
103
67
85
101
46
46
18
72
67
4
30
6
8
22
20
13
10
24
18
8
23
6
0
0
2
0
3
0
5
45
9
0
0

Total
Acres

1032

861

Trees 11-24" dbh (trees/acre)
Proposed
Percent
No Action
Action
Change
77.9
49.2
-37%
36.6
39.5
8%
41.2
27.7
-33%
64.6
40.0
-38%
58.5
46.2
-21%
91.6
61.4
-33%
35.4
35.5
0%
69.0
59.6
-14%
50.0
42.2
-16%
21.0
26.2
24%
29.0
28.3
-2%
91.0
76.4
-16%
57.1
57.2
0%
119.7
63.0
-47%
72.2
69.2
-4%
42.8
42.9
0%
45.1
33.9
-25%
36.3
34.5
-5%
36.6
25.6
-30%
35.6
27.2
-24%
45.0
38.1
-15%
116.0
66.8
-42%
80.1
54.0
-32%
113.0
77.3
-32%
128.9
63.2
-51%
29.0
28.3
-2%
29.0
28.3
-2%
61.2

46.0

-18%

Trees > 24" dbh (trees/acre)
Proposed
Percent
No Action
Action
Change
10.1
12.3
23%
12.4
13.1
5%
18.0
12.3
-32%
16.7
11.8
-30%
22.4
18.2
-19%
7.3
7.1
-3%
15.1
15.1
0%
18.2
11.2
-39%
18.9
17.5
-7%
9.2
11.5
25%
18.0
18.1
0%
3.6
3.0
-16%
22.6
22.6
0%
8.4
6.7
-20%
6.2
6.1
-2%
4.8
4.8
0%
23.4
20.6
-12%
27.8
27.4
-1%
26.9
27.4
2%
37.8
33.5
-11%
20.3
19.0
-7%
4.3
5.5
26%
0.0
0.0
0%
2.3
2.3
0%
0.0
0.0
0%
18.0
18.1
0%
18.0
18.1
0%
14.5

13.4

-4%

All acres are derived in GIS and are approximate, therefore they are rounded to the nearest whole number. Total acres may vary due to rounding.

Following the Proposed Action, there would be a decrease in the number of trees greater than 24”
dbh in 13 treatment units (decreases ranging from 1-39 percent) (Table 15). However, by reducing
the stand density and competition for limited nutrients and water resources, thinning may promote
the development of larger trees over time compared to No Action.
Under the Proposed Action, all but five of the treatment units would experience a decrease in the
number of trees in the 11-24” dbh size class (ranging from 2-51 percent). However, all units would
exceed the desired minimum of 17 trees per acre identified (range 26–77 trees per acre) within the
size class (11-24” dbh) used by fisher for rest sites (Table 15).
Indirect Effects
Figure 4 displays the projected availability of large (>24”dbh) live trees over the next 50 years. The
difference between the No Action and the Proposed Action is not dramatic since the thinning is not
intensive enough to maximize growth over a short period.
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Availability of Tree Species Important for Denning and Resting
As of 1998 (Truex, et al., 1998), known natal dens in the Southern Sierra were located in white fir or
black oak. Subsequent studies have found that most natal and maternal dens in the Southern Sierra
were located in large live conifers (white fir, sugar pine or ponderosa pine) or oaks (California black
oak) (Truex, et al., 1998) (Mazzoni, 2002) (Zielinski, et al., 2004b). Large diameter black oaks and
canyon live oaks compose almost half of the rest sites used by fishers in the Tule River Canyon,
Western Divide Ranger District, Sequoia National Forest (Zielinski, et al., 2004b). There is no
specific information about tree species used for denning and resting by fishers in the Summit CE
project area.
The Summit CE project area contains large black oaks (>18”dbh) as well as large white fir and sugar
pines (>24”dbh). We chose to analyze the large trees of these species in the project area since they
are likely important for fisher resting and denning. The model calculated numbers of these large
trees across the units (Table 16).
NO ACTION
Direct Effects
Under No Action, no vegetation treatments would occur in the Summit CE project area, therefore
there would be no direct effects to large white fir, sugar pine or black oak trees. The number of these
trees available to fisher for den or rest sites will not change.
Indirect Effects
Density related mortality of trees, including insect related mortality would be expected to increase
over time. Not thinning to adjust stand density to more natural levels would predispose trees to
episodes of drought stress and subsequent insect and disease mortality. Maintaining stands with
elevated levels of small and intermediate trees will continue to slow development of larger trees.
Furthermore, given the predicted trend noted by many scientists regarding a shift in climate
conditions reflecting environments with warmer and drier regimes in the Western United States
(McKenzie, et al., 2004) would compound these effects.
PROPOSED ACTION
Direct Effects
The FVS model estimated a reduction of three percent of large white fir and sugar pines following
implementation of the Proposed Action. The number of large black oaks in the project area would
not change (Table 16).
Overall, the implementation of the Proposed Action would reduce the quality of fisher habitat in the
short-term by slightly reducing the number of large trees available for den and rest sites in the
project area. The area would still provide continuous forest cover, dominated by the largest trees
available, as all trees over 30”dbh would be retained. Enough large trees would be retained to
provide the estimated minimum 17 trees per acre of suitable resting and denning quality.
Conservation of these large diameter trees is important to ensure adequate resting/denning sites for
fisher as these structures are thought to be most limiting across the environment.
Indirect Effects
Thinning would result in a reduced risk of tree mortality due to drought or insects.
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Table 16: Project area changes in total number of live white fir, sugar pine, and black oak trees in moderate and high
suitability fisher habitat defined by CWHR 2.1 within the Summit CE project area. Modeled using the Forest Vegetation
Simulator (FVS)

Unit
1
5
6
8
9
12
13
14
15
16
19
21
26
27
28
29
30
31
32
33
50
51
62
71
72
73
74
75
76
81
82
83
84
Total
Planning
Area
Acres

Total
Acres
103
67
88
102
46
47
19
81
76
5
30
7
8
24
21
15
10
24
18
10
23
6
68
4
2
4
3
2
5
45
16
19
35

Total
ModHi
Acres
103
67
85
101
46
46
18
72
67
4
30
6
8
22
20
13
10
24
18
8
23
6
0
0
2
0
3
0
5
45
9
0
0

1032

861

White Fir Trees >18" dbh
(trees/acre)
No
Proposed
Percent
Action
Action
Change
2.9
3.2
12%
3.9
4.2
7%
12.3
8.4
-31%
4.1
2.6
-36%
4.4
3.6
-18%
1.1
1.2
6%
4.0
4.0
0%
10.3
5.9
-42%
6.2
5.9
-6%
8.9
11.1
25%
6.7
6.8
0%
0.0
0.0
0%
2.7
2.7
0%
0.0
0.0
0%
0.0
0.0
0%
0.0
0.0
0%
11.7
9.8
-16%
8.4
8.4
0%
4.1
5.0
22%
0.0
0.0
0%
3.2
3.4
8%
0.0
0.0
0%
0.0
0.0
0%
0.0
0.0
0%
0.0
0.0
0%
6.7
6.8
0%
6.7
6.8
0%
4.0

3.7

Sugar Pine Trees > 24" dbh
(trees/acre)
No
Proposed
Percent
Action
Action
Change
0.5
0.6
32%
0.9
0.9
6%
0.0
0.0
0%
1.0
0.6
-37%
1.1
0.8
-21%
1.7
1.1
-33%
2.5
2.5
0%
0.0
0.0
0%
3.1
2.8
-10%
0.1
0.2
25%
1.0
1.0
0%
0.0
0.0
0%
0.0
0.0
0%
0.0
0.0
0%
0.0
0.0
0%
0.0
0.0
0%
8.1
7.3
-10%
0.0
0.0
0%
1.3
1.6
22%
2.8
2.8
0%
0.0
0.0
0%
0.0
0.0
0%
0.0
0.0
0%
0.0
0.0
0%
0.0
0.0
0%
1.0
1.0
0%
1.0
1.0
0%
-

-3%

1.0

0.9

-1%

Black Oak Trees > 24" dbh
(trees/acre)
No
Proposed
Percent
Action
Action
Change
3.5
3.7
5%
0.0
0.0
0%
2.9
2.9
0%
3.7
3.7
0%
3.4
3.4
0%
0.0
0.0
0%
0.0
0.0
0%
0.0
0.0
0%
1.0
1.0
0%
0.0
0.0
0%
0.0
0.0
0%
4.2
4.2
0%
8.8
8.8
0%
17.7
17.7
0%
6.6
6.6
0%
0.0
0.0
0%
0.0
0.0
0%
1.2
1.2
0%
0.0
0.0
0%
0.0
0.0
0%
12.7
12.7
0%
0.0
0.0
0%
0.0
0.0
0%
0.0
0.0
0%
0.0
0.0
0%
0.0
0.0
0%
0.0
0.0
0%
2.4

2.4

0%

CUMULATIVE EFFECTS
Cumulative Effects Boundary and Timeline
The cumulative effects analysis was conducted at three spatial scales: 1) Core Area 2 Affected
Hexagons as defined by the Southern Sierra Nevada Fisher Conservation Assessment and Strategy,
2) the southern Sierra sub-population, and 3) the entire Southern Sierra Fisher Conservation Area
(Sierra Nevada Forest Plan Amendment FEIS ROD January 2001).
The cumulative effects temporal boundary is 20 years into the future. This is an appropriate scale
for determining the cumulative effects to fishers from the Summit CE Project since it includes the
time period that habitat is likely to be affected by the project. Life expectancy of fishers is believed
to be approximately 10 years of age (Powell, 1993), therefore this cumulative effects temporal
boundary would affect two generations of fisher.
Core Area 2 Affected Currently Suitable Hexagons
The Southern Sierra Nevada Fisher Conservation Strategy (Spencer et al. 2016) states the following:
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Fisher habitat in the southern Sierra Nevada is segmented into a series of core habitat areas separated
primarily by major river canyons, across which fishers may occasionally disperse via linkage areas.
The cores were delineated using a landscape-level habitat model to reflect current fisher occupancy
patterns, genetic subdivisions in the population (Tucker et al. 2014), and significant breaks in fisher
habitat. They exclude small, isolated patches of habitat that are unlikely to support more than a few
individual fishers. Linkage areas were delineated using models that represent the least costly or risky
potential dispersal areas between cores, based on mapped habitat features.
Cores comprise “live-in” habitat, where fishers can establish home ranges and meet their various life
requisites, including food, shelter, and mates. Within each occupied core, fishers are expected to comingle, interbreed, disperse, and establish home ranges relatively freely, but dispersal between cores
appears to be rare, especially for females (Tucker 2013). Although fisher dispersal is not well
studied in the field, evidence suggests that fishers will not move through large areas lacking
overhead cover, and genetic analyses suggest that female fishers primarily disperse through dense
forest stands with large trees (Tucker 2013). Fisher experts expect that shrubs (e.g., chaparral) may
provide sufficient hiding and escape cover for dispersing fishers, especially males, in non-forested
portions of linkage areas.
Core 2 includes the southwestern tip of the Sierra Nevada and Greenhorn Mountains—between the
Kern River and Bear Creek in the Tule River watershed—mostly on Sequoia National Forest and
Giant Sequoia National Monument. Genetic patterns suggest this area may have served as a refuge
for fishers following European settlement—perhaps due to steep terrain that limited human impacts
compared to other areas (Beesley 1996)—and the population may have re-expanded northward from
this area during the 20th century.
Zielinski et al. (2004) found fishers to have smaller home ranges in Core 2 than in other regions,
which they suggested may be due to high quality habitat (dense mixed-coniferous forests, large trees,
and abundant black oak). Statistical analysis of female home range composition shows that home
ranges in the high-quality habitat in the western portion of Core 2 have higher average tree basal
area, greater black oak basal area, greater diversity of tree diameter classes, more dense (>70%)
canopy cover, and a greater coverage of high-value fisher CWHR (California Wildlife Habitat
Relationships) reproductive habitat than home ranges in Cores 4 and 5. These results probably
reflect the greater availability of old-forest habitat conditions from which fishers can select home
range areas, compared with other cores. Core Area 2 encompasses an estimated 231,392 acres with
137,388 acres of suitable CWHR 2.1 habitat.
Hexagonal grid cells about the size of an average female breeding home range or territory (10 km2,
~4 mi2) were overlaid on the fisher Assessment Area, including Core Area 2, using HexSim
(Schumaker 2013). There are a total of 151 hexagon grid cells within Core Area 2, with 51 cells or
34% documented as currently suitable.
Southern Sierra Subpopulation Area
Tucker et al. (2014) found a basis for identification of fisher sub populations in the Southern Sierras
based on genetic information. As previously discussed, these included a sub population north of the
Kings River in Sierra NF and Yosemite National Park, a 2nd sub population encompassing Sequoia
and Kings Canyon National Parks and the Hume Lake Ranger District of Sequoia NF, and a 3rd
comprising the area south of Mountain Home State Forest, including the Kern Plateau and southern
portion of Sequoia National Forest. The narrow band of suitable habitat at the southwestern extent of
Sequoia National Park apparently limits genetic exchange between fisher in the southern portion of
the Sequoia National Forest and fisher sub populations further north. The genetic isolation is not to
the point found by Wisely (Wisely, et al., 2004) but preliminary analysis does provide a logical
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break to identify a sub population of fisher in the southern section of Sequoia National Forest and for
cumulative effects analysis (J. Tucker, pers. comm.). The southern sub population encompasses an
estimated 716,901 acres with 242,524 acres of suitable CWHR 2.1 habitat.
Consideration of Past Actions
The existing condition reflects the landscape changes from all activities that have occurred in the
past. The analysis of cumulative effects of the proposed action evaluates the impact on habitat from
the existing condition within the analysis areas.
Cumulative effects under the ESA refer to those effects of future State or private activities, not
involving Federal activities, which are reasonably certain to occur within the Action Area of the
Federal action subject to consultation [50 CFR §402.02]. Future federal actions that are unrelated to
the proposed action are not considered when an action has potential to affect a species listed under
the Endangered Species Act because these future actions would require separate consultations with
USFWS.
This analysis relies on current environmental conditions as a surrogate for the impacts of past
actions. This is because existing conditions reflect the aggregate impact of all prior human actions
and natural events that have affected the environment and might contribute to cumulative effects.
Existing acres of CWHR vegetation type were determined using a GIS layer published by the USDA
Forest Service, Pacific Southwest Region Remote Sensing Lab and updated with stand exam data in
2010.
This cumulative effects analysis does not attempt to quantify the effects of past human actions by
adding up all prior actions on an action-by-action basis. There are several reasons for not taking this
approach. First, a catalog and analysis of all past actions would be impractical to compile and
unduly costly to obtain. Current conditions have been impacted by innumerable actions over the last
century (and beyond), and trying to isolate the individual actions that continue to have residual
impacts would be nearly impossible. Second, providing the details of past actions on an individual
basis would not be useful to predict the cumulative effects of the proposed action.. In fact, focusing
on individual actions would be less accurate than looking at existing conditions, because there is
limited information on the environmental impacts of individual past actions, and one cannot
reasonably identify each and every action over the last century that has contributed to current
conditions. Additionally, by focusing on the impacts of past human actions, we risk ignoring the
important residual effects of past natural events, which may contribute to cumulative effects just as
much as human actions. By looking at current conditions, we are sure to capture all the residual
effects of past human actions and natural events, regardless of which particular action or event
contributed those effects. Finally, the Council on Environmental Quality issued an interpretive
memorandum on June 24, 2005 regarding analysis of past actions, which states, “agencies can
conduct an adequate cumulative effects analysis by focusing on the current aggregate effects of past
actions without delving into the historical details of individual past actions.”
This cumulative effects analysis is also consistent with Forest Service National Environmental
Policy Act (NEPA) Regulations (36 CFR 220.4(f)) (July 24, 2008), which state, in part:
“CEQ regulations do not require the consideration of the individual effects of all past actions to
determine the present effects of past actions. Once the agency has identified those present effects
of past actions that warrant consideration, the agency assesses the extent that the effects of the
proposal for agency action or its alternatives will add to, modify, or mitigate those effects. The
final analysis documents an agency assessment of the cumulative effects of the actions
considered (including past, present, and reasonable foreseeable future actions) on the affected
environment. With respect to past actions, during the scoping process and subsequent preparation
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of the analysis, the agency must determine what information regarding past actions is useful and
relevant to the required analysis of cumulative effects. Cataloging past actions and specific
information about the direct and indirect effects of their design and implementation could in
some contexts be useful to predict the cumulative effects of the proposal. The CEQ regulations,
however, do not require agencies to catalogue or exhaustively list and analyze all individual past
actions. Simply because information about past actions may be available or obtained with
reasonable effort does not mean that it is relevant and necessary to inform decision making. (40
CFR 1508.7)”
Therefore, for the purposes of this analysis the most recent Forest vegetation GIS layer was used to
establish baseline conditions for the project and analysis area. This vegetation layer is created from
remote-sensing imagery obtained at various points in time, which are verified using photo-imagery,
on-the-ground measurements, and tracking of vegetation-changing actions or events. Updates
included in the layer include fire and vegetation treatment changes to CWHR habitat.
For assessment of future projects, the Forest completes a quarterly Schedule of Proposed Actions
(SOPA) which tracks proposals that are ongoing or have sufficient detail to insure they are
reasonably foreseeable (generally not more than 5 years out). The total list of actions presented on
the SOPA is not included here. Some projects have been cancelled or are undergoing revision, with
others not included because they have limited scope and intensity and present no appreciative impact
on available fisher habitat.
Forest Service Actions-Timber Harvest/Silviculture/Fuel Treatments
Tables 21 and 22 display potential habitat altering projects that have occurred or that are ongoing at
the Core Area 2 and sub population scale for both Forest Service and private lands. Private or state
harvest in non- suitable habitat and/or salvage harvest are not displayed in Table 22 since they do not
affect habitat variables that would result in changes to the CWHR 2.1 habitat for fisher. This
analysis includes adjacent projects that are currently under contract, but that have been enjoined
from further action until new NEPA documentation is prepared. These projects are shown on the
vicinity map in eth Appendix. Technically, these projects are not “reasonably foreseeable” since new
NEPA documentation has not been scheduled or reviewed by the court. However since still under
contract, they remain part of this analysis.
Core Area 2 Affected Currently Suitable Hexagon Analysis
The Southern Sierra Nevada Fisher Conservation Assessment (Spencer et al. 2015) states the
following:
Fishers appear to tolerate some degree of fuel-reduction or restoration vegetation treatments in their
home ranges, despite their short-term and localized effects (Garner 2013; Zielinski et al. 2013b).
Garner (2013) found that, although fishers avoid using areas treated for fuel reduction (including
mechanical thinning and prescribed fire), their home ranges tend to include larger proportions of
treated areas than in the landscape as a whole, and they do not shift home ranges in response to
treatments. Garner (2013) concluded that treatments do not render the habitat unsuitable and may, in
fact, increase fire resiliency, provided management focuses on surface and ladder fuels. In their
modeling study, Truex and Zielinski (2013) found no significant effects of either solely mechanical
or solely prescribed fire treatments on predicted resting habitat value, and no effects of any treatment
type or combination on predicted foraging habitat.
Zielinski et al. (2013) sampled fisher home range-size areas for fisher scats, using scat detector dogs,
and found that the areas with the most abundant scats had an average of 2.6% of their area disturbed
per year (equivalent to 13% over a 5-year period) by a combination of vegetation management
treatments. This exceeds the minimum proportion of treated landscape that may be necessary to
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reduce the size or severity of future fires (e.g., 8% treated per a 5-year period, Syphard et al. 2011;
2% annually, Finney et al. 2007). The degree of disturbance within sample units varies widely, and
fishers may in some circumstances tolerate even higher rates of disturbance. In 1 of 5 high-use units
and 1 of 3 moderate-use units, ~6.5% of the area was disturbed annually on average (Zielinski et al.
2013b). Zielinski et al. (2013b) found no statistically significant difference in the mean area of
treatment per year across three fisher use categories (high, medium, and low), indicating that
vegetation disturbance is only one of many factors affecting fisher habitat quality.
Collectively, these studies suggest restoration and maintenance of heterogeneous forest conditions
may increase resilience to fire while enhancing habitat for fishers in the longer term. Currently,
many forests are fairly homogeneous, either from the effects of fire suppression or from highseverity wildfires resulting from suppression's increased fuel loads. In the near term, efforts to
reduce fuels and increase fire resilience can reduce some of the forest structural features associated
with fisher use, such as canopy cover and stem density. However these treatments increase unburned
and post-burn habitat heterogeneity and therefore may have longer-term benefits to fishers. We
currently lack information on both the temporal and spatial scales at which habitat heterogeneity is
optimized for fishers in fire-prone forests.
The Southern Sierra Nevada Fisher Conservation Strategy lists the following goals and objectives to
increase the resiliency of suitable hexagons:
Goal 3.

Restore and maintain high quality and resilient fisher habitat conditions.

Objective 3.1. Improve fisher habitat resiliency and restore fire as a key ecological process.
Conservation measures. Reduce hazardous fuel conditions and increase habitat
heterogeneity patterns that reflect how topography, soil, and other factors affect vegetation
characteristics and fire behavior; implement ecological restoration concepts described in
GTR 220/2375 to promote conditions that allow fire to serve its natural ecological role in
maintaining resilient and heterogeneous forest conditions; maximize use of prescribed fire
or wildfire managed for resource benefits at large scales and under conditions that promote
resiliency and fisher habitat values (Section 4.5.2).
Objective 3.2. Maintain or increase important fisher habitat elements.
Conservation measures. Retain and promote recruitment of large trees, coarse woody
debris (large snags and logs), trees with cavities and other defects, large black oaks, dense
tree clusters and gaps at fine (<0.5 ac) resolution, and clumps of multi-storied tree canopies
(Section 4.5.3).
The Summit CE Project meets these goals and objectives by adhering to the design features set forth
to improve fisher habitat resiliency while retaining key fisher habitat characteristics. These design
features include guidelines for retaining sufficient levels of coarse woody debris, large snags, and
promoting stand heterogeneity.
The southern Sierra Nevada Fisher Conservation Strategy also proposed the following guideline:
• Design treatments to keep affected management grid cells in suitable fisher habitat condition
and limit disturbance from mechanical treatments to <13% of the affected cells over a fiveyear period (Zielinski et al. 2013b) or <25% over a 10-year period, unless treatments will not
fragment fisher core or linkage areas and will better meet fisher conservation objectives. In
areas at highest risk of severe fire in critical locations, up to 30% of the area may be treated
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over a five-year period or up to 50% in a 10-year period, so long as the retention guidelines
are adhered to and fisher core or linkage areas are not fragmented.
The Summit CE Project area overlaps three individual currently suitable hexagons within Core Area
2. An analysis of cumulative effects for these three hexagons was conducted using the Sierra
Nevada Fisher Conservation Strategy guidelines shown above. The Summit CE project is expected
to take one year to complete, however we calculated an extra year to account for unexpected delays
in project implementation. Therefore, two five-year moving windows were used to assess the
percentage of each hexagon treated, with the last year in the first sequence (2013-2017) being the
year the Summit CE Project is expected to commence and the last year in the second sequence
(2014-2018) being the year the Summit CE Project is expected to be completed. The five-year
moving window accounts for all past vegetation treatment activities in addition to the proposed
Summit CE Project within each hexagon for each designated time frame. We used the 13%
treatment limit over a five-year period because this project emphasizes improving forest health
rather than solely focused on reducing catastrophic wildfire risk. The purpose and need for this
project states “The Summit CE project is located within the wild land urban interface (WUI)
surrounding Alta Sierra. This mountain community area recently experienced significant increases in
tree mortality. The proposed action would treat areas that are experiencing declining forest health
due to drought, insects and disease. This project would improve forest health, increase resilience,
and reduce safety hazards both from falling trees as well as fire hazard caused by fuel loading.”
Table 17: The total acreage of commercial and non-commercial vegetation treatments and the total percentage treated
within the three hexagons affected by the proposed Summit CE Project, shown over two five-year moving windows. The
acreage is further divided into total acreage of suitable CWHR 2.1 acres.

Hexagon
8117
8118
8193

Total Treated
Commercial
Acres
333
94
326

Hexagon
8117
8118
8193

Total Treated
Commercial
Acres
205
94
204

Total Treated PreCommercial Acres
0
0
0

2013-2017
% of
Total Treated
Hexagon
CWHR 2.1
Treated
Commercial Acres
13%
179
4%
0
13%
181

Total Treated
CWHR 2.1 PreCommercial Acres
0
0
0

% of Hexagon
CWHR 2.1
Treated
7%
0%
7%

Total Treated PreCommercial Acres
0
0
0

% of
Hexagon
Treated
8%
4%
8%

2014-2018
Total Treated
CWHR 2.1
Commercial Acres
81
0
63

Total Treated
CWHR 2.1 PreCommercial Acres
0
0
0

% of Hexagon
CWHR 2.1
Treated
3%
0%
3%

Across both five-year moving windows from initiation to completion of the proposed Summit CE
Project, the percentage of each hexagon treated ranges from 4-13% (Table 17). It is important to
note that the first five-year window (2013-2017) includes activities occurring in the Ice Project area
in 2013. As a result, there is almost a four year gap between the Ice and Summit CE treatments
affecting these three hexagons. The Ice Project area acres are not included in the second five-year
window (2014-2018) because the project was completed in 2013, thus only the Summit CE project
acres are depicted (4-8% of hexagon treated). Additionally, when we examine the cumulative
effects more closely, the percentage of CWHR 2.1 suitable habitat within each affected hexagon
ranges from 0-7% (Table 17). This clearly demonstrates that the percentage of suitable denning and
resting habitat (most limiting) treated within each hexagon is well below the Conservation Strategy
guidelines across both time periods. With the addition of the vegetation treatment acres proposed in
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the Summit CE Project, all three hexagons adhere to the Conservation Strategy guidelines. From a
larger perspective, there are a total of 51 suitable hexagons within Core Area 2 and the proposed
Summit CE Project is only affecting three or 6%, with all hexagons below the Conservation Strategy
guideline threshold.
In addition to the Summit CE Project, further examination of cumulative effects using the new
hexagon grid analysis is appropriate for other proposed or ongoing ecological restoration projects
within Core Area 2.
Tobias Project-The Tobias Project area overlaps three individual currently suitable hexagons within
Core Area 2. An analysis of cumulative effects for these three hexagons was conducted using the
Sierra Nevada Fisher Conservation Strategy guidelines shown above. A series of five-year moving
windows were used to assess the percentage of each hexagon treated, with the last year in the first
sequence (2013-2017) being the year the Tobias Project is expected to commence and the last year in
the last sequence (2019-2023) being the year the Tobias Project is expected to be completed. The
five-year moving window accounts for all past vegetation treatment activities in addition to the
proposed Tobias Project within each hexagon for each designated time frame. The 30% treatment
limit over a five-year period was used in this analysis because this area is at high risk of severe fire.
Fuels have been steadily building for the last 25 years since the Stormy Fire. Areas within the
Tobias Project that experienced a stand replacing crown fire during the Stormy Fire are now highly
flammable brush fields. Trees that were planted after the Stormy fire are now either too closely
spaced creating ladder fuels or are highly encroached upon by brush (see Fuels report for more
information). When modeling the habitat conditions within the Tobias Project using FVS under 90th
percentile conditions, the results show a stand replacing fire with a severe drop in canopy cover to
23%, a loss of 1,351 acres of moderate to high suitability habitat, a substantial reduction in the
availability of suitable resting and denning structures, and fragmentation of habitat connectivity.
As shown in Table 18 below, the Tobias Project seeks to meet the goals set out for fisher habitat in
the Conservation Strategy while adhering to guidelines and design features to preserve key habitat
and habitat elements.
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Table 18: The total acreage of commercial and non-commercial vegetation treatments and the total percentage treated
within the three hexagons affected by the Tobias Project, shown over a series of five-year moving windows. The acreage is
further divided into total acreage of suitable CWHR 2.1 acres.

Hexagon
7813
7888
7965

Total Treated
Commercial
Acres
149
70
205

Total Treated PreCommercial Acres
0
0
0

Hexagon
7813
7888
7965

Total Treated
Commercial
Acres
296
112
462

Total Treated PreCommercial Acres
0
0
0

Hexagon
7813
7888
7965

Total Treated
Commercial
Acres
296
112
462

Total Treated PreCommercial Acres
165
3
172

Hexagon
7813
7888
7965

Total Treated
Commercial
Acres
296
112
462

Total Treated PreCommercial Acres
400
3
280

Hexagon
7813
7888
7965

Total Treated
Commercial
Acres
182
112
462

Total Treated PreCommercial Acres
400
3
280

Hexagon
7813
7888
7965

Total Treated
Commercial
Acres
147
42
257

Total Treated PreCommercial Acres
400
3
485

Hexagon
7813
7888
7965

Total Treated
Commercial
Acres
0
0
0

Total Treated PreCommercial Acres
400
3
643

2013-2017
Total Treated
CWHR 2.1
Commercial Acres
64
61
194
2014-2018
% of
Total Treated
Hexagon
CWHR 2.1
Treated
Commercial Acres
12%
165
4%
99
19%
418
2015-2019
% of
Total Treated
Hexagon
CWHR 2.1
Treated
Commercial Acres
19%
165
5%
99
26%
418
2016-2020
% of
Total Treated
Hexagon
CWHR 2.1
Treated
Commercial Acres
28%
165
5%
99
30%
418
2017-2021
% of
Total Treated
Hexagon
CWHR 2.1
Treated
Commercial Acres
24%
122
5%
99
30%
418
2018-2022
% of
Total Treated
Hexagon
CWHR 2.1
Treated
Commercial Acres
22%
101
2%
38
30%
224
2019-2023
% of
Total Treated
Hexagon
CWHR 2.1
Treated
Commercial Acres
16%
0
0%
0
26%
0
% of
Hexagon
Treated
6%
3%
8%
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Total Treated
CWHR 2.1 PreCommercial Acres
0
0
0

% of Hexagon
CWHR 2.1
Treated
3%
2%
8%

Total Treated
CWHR 2.1 PreCommercial Acres
0
0
0

% of Hexagon
CWHR 2.1
Treated
7%
4%
17%

Total Treated
CWHR 2.1 PreCommercial Acres
0
1
0

% of Hexagon
CWHR 2.1
Treated
7%
4%
17%

Total Treated
CWHR 2.1 PreCommercial Acres
64
1
104

% of Hexagon
CWHR 2.1
Treated
9%
4%
21%

Total Treated
CWHR 2.1 PreCommercial Acres
64
1
104

% of Hexagon
CWHR 2.1
Treated
8%
4%
21%

Total Treated
CWHR 2.1 PreCommercial Acres
64
1
211

% of Hexagon
CWHR 2.1
Treated
7%
2%
18%

Total Treated
CWHR 2.1 PreCommercial Acres
64
1
293

% of Hexagon
CWHR 2.1
Treated
3%
0%
12%
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Across all five-year moving windows from initiation to completion of the Tobias Project, the
percentage of each hexagon treated ranges from 0-30% (Table 18). There is only one hexagon
(7965) that reaches the 30% treated percentage Conservation Strategy guideline limit and that only
occurs over three years. It is also important to note that the majority of the acres contributing to the
total percentage of treated hexagons are pre-commercial vegetation treatment acres which are
expected to have little effect to habitat suitability. Additionally, when we examine the cumulative
effects more closely, the percentage of CWHR 2.1 suitable habitat within each affected hexagon
ranges from 0-21% (Table 18). This clearly demonstrates that the percentage of suitable denning
and resting habitat (most limiting) treated within each hexagon is well below the Conservation
Strategy guidelines across all time periods. Therefore, the addition of the vegetation treatment acres
proposed in the Tobias Project not only adheres to the Conservation Strategy guidelines, but also
promotes retaining high quality fisher habitat by largely treating non-CWHR 2.1 suitable habitat via
pre-commercial methods. From a larger perspective, there are a total of 51 suitable hexagons within
Core Area 2 and the proposed Tobias Project is only affecting three or 6%, with only one hexagon
reaching the Conservation Strategy guideline threshold.
Rancheria Project- The Rancheria Project area overlaps three individual currently suitable hexagons
within Core Area 2. An analysis of cumulative effects for these three hexagons was conducted using
the Sierra Nevada Fisher Conservation Strategy guidelines shown above. A series of five-year
moving windows were used to assess the percentage of each hexagon treated, with the last year in
the first sequence (2013-2017) being the year the Rancheria Project is expected to commence and
the last year in the last sequence (2018-2022) being the year the Rancheria Project is expected to be
completed. The five-year moving window accounts for all past vegetation treatment activities in
addition to the proposed Rancheria Project within each hexagon for each designated time frame.
The 30% treatment limit over a five-year period was used in this analysis because this area is at high
risk of severe fire. The Fire Return Interval Departure (FRID) is listed as ‘extreme’ since more than
five fire cycles have been missed. Since 1910, the majority of the Rancheria Project area has no
recorded fire history. The 1970 Red Mountain Fire that burned adjacent to the Rancheria Project
area, was a stand replacing fire exhibiting extreme fire behavior (see Fuels report for more
information). When modeling the habitat conditions under 97th percentile conditions using forest
vegetation simulator (FVS), the results show a stand replacing fire with a severe drop in canopy
cover to 18%, a loss of 4,426 acres of moderate to high suitability habitat, a substantial reduction in
the availability of suitable resting and denning structures, and fragmentation of habitat connectivity.
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Table 19: The total acreage of commercial and non-commercial vegetation treatments and the total percentage treated within
the three hexagons affected by the Rancheria Project, shown over a series of five-year moving windows. The acreage is
further divided into total acreage of suitable CWHR 2.1 acres.

Hexagon
8269
8344
8421
Hexagon
8269
8344
8421
Hexagon
8269
8344
8421
Hexagon
8269
8344
8421
Hexagon
8269
8344
8421
Hexagon
8269
8344
8421

Total Treated
Commercial
Acres
372
220
253

Total Treated PreCommercial Acres
0
0
0

Total Treated
Commercial
Acres
210
220
253

Total Treated PreCommercial Acres
237
200
200

Total Treated
Commercial
Acres
210
220
253

Total Treated PreCommercial Acres
237
500
500

Total Treated
Commercial
Acres
210
220
253

Total Treated PreCommercial Acres
237
500
500

Total Treated
Commercial
Acres
210
220
253

Total Treated PreCommercial Acres
237
500
500

Total Treated
Commercial
Acres
0
0
0

Total Treated PreCommercial Acres
237
630
552

2013-2017
Total Treated
CWHR 2.1
Commercial Acres
367
219
252
2014-2018
% of
Total Treated
Hexagon
CWHR 2.1
Treated
Commercial Acres
18%
209
17%
219
18%
252
2015-2019
% of
Total Treated
Hexagon
CWHR 2.1
Treated
Commercial Acres
18%
209
29%
219
30%
252
2016-2020
% of
Total Treated
Hexagon
CWHR 2.1
Treated
Commercial Acres
18%
209
29%
219
30%
252
2017-2021
% of
Total Treated
Hexagon
CWHR 2.1
Treated
Commercial Acres
18%
209
29%
219
30%
252
2018-2022
% of
Total Treated
Hexagon
CWHR 2.1
Treated
Commercial Acres
10%
0
25%
0
22%
0
% of
Hexagon
Treated
15%
9%
10%

Total Treated
CWHR 2.1 PreCommercial Acres
0
0
0

% of Hexagon
CWHR 2.1
Treated
15%
9%
10%

Total Treated
CWHR 2.1 PreCommercial Acres
225
187
160

% of Hexagon
CWHR 2.1
Treated
18%
16%
17%

Total Treated
CWHR 2.1 PreCommercial Acres
225
467
401

% of Hexagon
CWHR 2.1
Treated
18%
28%
26%

Total Treated
CWHR 2.1 PreCommercial Acres
225
467
401

% of Hexagon
CWHR 2.1
Treated
18%
28%
26%

Total Treated
CWHR 2.1 PreCommercial Acres
225
467
401

% of Hexagon
CWHR 2.1
Treated
18%
28%
26%

Total Treated
CWHR 2.1 PreCommercial Acres
225
589
443

% of Hexagon
CWHR 2.1
Treated
9%
24%
18%

Across all five-year moving windows from initiation to completion of the Rancheria Project, the
percentage of each hexagon treated ranges from 9-30% (Table 19). There is only one hexagon
(8421) that reaches the 30% treated percentage Conservation Strategy guideline limit and that only
occurs over three years. It is also important to note that the majority of the acres contributing to the
total percentage of treated hexagons are pre-commercial vegetation treatment acres which are
expected to have little effect to habitat suitability. Additionally, when we examine the cumulative
effects more closely, the percentage of CWHR 2.1 suitable habitat within each affected hexagon
ranges from 9-28% (Table 19). This clearly demonstrates that the percentage of suitable denning
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and resting habitat (most limiting) treated within each hexagon is below the Conservation Strategy
guidelines across all time periods. Therefore, the addition of the vegetation treatment acres proposed
in the Rancheria Project not only adheres to the Conservation Strategy guidelines, but also promotes
retaining high quality fisher habitat by largely using pre-commercial methods. From a larger
perspective, there are a total of 51 suitable hexagons within Core Area 2 and the proposed Rancheria
Project is only affecting three or 6%, with only one hexagon reaching the Conservation Strategy
guideline threshold.
Frog Project- The Frog Project area overlaps four individual currently suitable hexagons within Core
Area 2. An analysis of cumulative effects for these four hexagons was conducted using the Sierra
Nevada Fisher Conservation Strategy guidelines shown above. Only one five-year window was used
to assess the percentage of each hexagon treated because the Frog Project is expected to be
completed in 2016. The five-year window from 2013-2017 coincides with the first five-year moving
window sequence for the Tobias Project. This five-year window accounts for any vegetation
treatment activities occurring in 2013 and 4 years post treatment of the Frog Project within each
hexagon. The 30% treatment limit over a five-year period was used in this analysis because this area
is at high risk of severe fire. The FlamMap model predicted that the wildfire would burn at a high
rate of speed (18 chains per hour). Fire suppression forces could not safely perform a direct attack on
the wildfire due to the high heat intensities that would be produced. The wildfire could move rapidly
from the grass and chaparral zones into the timber vegetation zone, posing potentially catastrophic
destruction to life, property and valuable forest resources (see Fuels report for more information).
When modeling the habitat conditions within the Frog Project using FVS under 90th percentile
conditions, the results show a stand replacing fire with a severe drop in canopy cover to 33%, a loss
of 236 acres of moderate to high suitability habitat, a substantial reduction in the availability of
suitable resting and denning structures, and fragmentation of habitat connectivity.
Table 20: The total acreage of commercial and non-commercial vegetation treatments and the total percentage treated
within the four hexagons affected by the Frog Project. The acreage is further divided into total acreage of suitable CWHR
2.1 acres.

Hexagon
7661
7736
7737
7813

Total Treated
Commercial
Acres
57
37
327
296

Total Treated PreCommercial Acres
0
0
0
174

% of
Hexagon
Treated
2%
2%
13%
19%

2013-2017
Total Treated
CWHR 2.1
Commercial Acres
29
1
280
97

Total Treated
CWHR 2.1 PreCommercial Acres
0
0
0
23

% of Hexagon
CWHR 2.1
Treated
1%
0%
11%
5%

From 2013-2017, the percentage of each hexagon treated ranges from 2-19% (Table 20). None of
the hexagons reach the 30% treated percentage Conservation Strategy guideline limit. It is also
important to note that when we examine the cumulative effects more closely, the percentage of
CWHR 2.1 suitable habitat within each affected hexagon ranges from 0-11% (Table 20). This
clearly demonstrates that the percentage of suitable denning and resting habitat (most limiting)
treated within each hexagon is well below the Conservation Strategy guidelines during this time
period. Therefore, the vegetation treatment acres completed in the Frog Project not only adhered to
the Conservation Strategy guidelines, but also promoted retaining high quality fisher habitat by
largely treating non-CWHR 2.1 suitable habitat. From a larger perspective, there are a total of 51
suitable hexagons within Core Area 2 and the Frog Project only affected four or 8%, with no
hexagons reaching the Conservation Strategy guideline threshold.
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Southern Sierra Subpopulation Area Analysis
Since 2010 approximately 45,125 acres have been treated, or were proposed for treatment, within the
fisher genetic sub population on Sequoia National Forest lands (Table 21). Of the 45,125 acres,
approximately 19,760 acres are suitable for fisher occupancy which equates to approximately 8% of
the CWHR 2.1 suitable habitat available within the sub population cumulative effects analysis area.
All actions were crafted either under CASPO Interim Guidelines or under provisions of the Sierra
Nevada Forest Plan Amendment (USDA-FS, 2001) (USDA-FS, 2004a), which individually
modified forest plans in Region 5 at various times (USDA-FS, 1993) (USDA-FS, 2001) (USDA-FS,
2004a). These documents took an ecologically-based approach and developed a series of
recommendations and implemented specific standards and guidelines that would be beneficial in
conserving habitat for species such as the fisher. Examples include provisions for maintenance of
canopy closure, snag retention levels, coarse woody debris retention levels, and protection of known
roost/nest (spotted owl/goshawk) and fisher den locations. Measures also focus out-year treatments
within wildland urban intermix where dense fuel conditions and human activity provide the highest
susceptibility for wildfire to develop and spread. Therefore, these measures are anticipated to
decrease the opportunity for future losses of fisher habitat from wildfire.
Of the estimated 19,760 acres, approximately 13,915 were for commercial thinning projects with
accompanying fuels treatment (pile burn, underburn). Approximately 5,815 included fuels reduction
projects that focused primarily on thinning of small diameter trees (<11”dbh) and brush, with
accompanying prescribed fire (pile burn, underburn, Jackpot burn). Commercial harvest operations
may result in the incremental loss of overhead canopy and some den or rest structures. However, all
actions contained stated provisions for the retention of trees 30”dbh or greater. This size class range
appears to be the most commonly selected group for reproductive purposes and these attributes
would remain across the landscape. Accompanying fuels reduction treatments which focus on small
tree thinning or under burning do not dramatically change canopy cover or CWHR size or density
classifications associated with high or moderate quality fisher habitat.
Understory thinning and brush removal projects such as Camp Nelson, Ponderosa, and Tule River
Reservation Protection (TRRP) affect a relatively small proportion of the landscape and primarily
thin only small trees (<12” dbh) that are quickly replaced and do not represent a substantial change
in fisher habitat suitability.
Hazard reduction projects remove dead trees that place the public at risk, and may remove trees of
medium and large size classes. However, these actions reflect treatments which occur within small
linear strips of habitat near roads or trails and where human access and ambient noise disturbance
occurs. As such they generally are not used for rest or reproductive purposes. In addition, removals
of hazard trees occur in a sporadic fashion in response to drought conditions, insect attack or other
factors. Therefore, their removal often does not occur uniformly throughout the habitat leaving
many areas untreated.
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Table 21: Vegetation treatment projects proposed, pending or completed within the fisher sub-population cumulative effects analysis area by year and activity.
Project Activity

Project Name

Year

Total
Project
Acres

Impacts to near ground
cover (shrubs, small
trees and down woody
debris)

Impact to Den and Rest structures

Impacts from Disturbance

743

Estimated
Acres of
FISHER
habitat
affected
704

Commercial thinning projects
(removal of trees >12”dbh but <
30”dbh), and accompanying fuels
treatment (pre-commercial thin and
Rx burn)

Ice Fuels
ReductionTractor Units

2010

Woody debris retentions
standards incorporated in
project design.

Proposal would not remove trees over 30”dbh. Some
reductions expected in 12 - 29” dbh size class.

Limited operating period included to
reduce disturbance influences to fisher
during reproductive period.

Saddle Fuels
Reduction

Under contract,
but not
implemented due
to court injunction
Under contract,
partial completion,
due to court
injunction2004 2007
2013

2,000

1,337

Woody debris retentions
standards incorporated in
project design.

Proposal would not remove trees over 30”dbh. Some
reductions expected in 20 - 29” dbh size class.

Limited operating period included to
reduce disturbance influences to fisher
during reproductive period.

1,809

438

Proposal would not remove trees over 30”dbh. Some
reductions expected in 12-29” dbh size class.

Limited operating period included to
reduce disturbance influences to fisher
during reproductive period.

6,153

697

Proposal would not remove trees over 30”dbh. Some
reductions expected in 12-29” dbh size class.

Limited operating period included to
reduce disturbance to fisher during
reproductive period.

Rancheria
Forest
Restoration

2013

5,879

4,509

Proposal would not remove trees over 30”dbh. Some
reductions expected in 12-29” dbh size class.

Limited operating period included to
reduce disturbance influences to fisher
during reproductive period.

Revision1 to
Frog Project

2013

1,436

855

Proposal would not remove trees over 30”dbh. Some
reductions expected in 12-29” dbh size class.

Tobias
Ecosystem
Restoration
Summit CE

2017

11,000

1,567

2017

1,075

948

Limited operating period included to
reduce disturbance influences to fisher
during reproductive period.
Limited operating period included to
reduce disturbance influences to fisher
during reproductive period.
Limited operating period included to
reduce disturbance influences to fisher
during reproductive period.

Wishon

2017

2947

2947

Shirley Fire
Salvage Forest
Restoration

Planning
Complete, but not
implemented.

142

Ponderosa
Urban Interface
Project

2009 - 2011

White River

Joey Healthy
Forest And Fuels
Reduction

Fuels Reduction Projects - (Precommercial thinning (removal of
small trees <12”dbh, and brush) and
RX Burn (pile burn, or underburn).

1,100

790

Some loss in woody
debris and understory
cover in fuels treatment
units.
Woody debris retention
standards from SNFPA
will be incorporated into
project design.
Woody debris retentions
standards incorporated in
project design.
Woody debris retentions
standards incorporated in
project design.
Some loss in woody
debris and near ground
cover. Woody debris
retention standards
incorporated from SNFPA.
Woody debris retentions
standards incorporated in
project design.
Some loss in woody
debris and near ground
cover. Woody debris
retention standards
incorporated from SNFPA.
Some loss in woody
debris and near ground
cover. Woody debris
retention standards
incorporated from SNFPA.
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Proposal would not remove trees over 30”dbh. Some
reductions expected in 12-29” dbh size class.
Proposal would not remove trees over 30”dbh. Some
reductions expected in <29” dbh size classes.

Proposal would not remove trees over 20”dbh. Some
reductions expected in trees <20” dbh size class.
Proposal would not remove trees over 30”dbh. Some
reductions expected in <29” dbh size classes.

No impact to den or rest structures, Project thins
trees less than 12”dbh and does not remove oaks

Limited operating period included to
reduce disturbance influences to fisher
during reproductive period.
Area has limited canopy cover so threat
of disturbance is minimal.

Limited operating period included to
reduce disturbance influences to fisher
during reproductive period.
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Project Name

Year

Total
Project
Acres

Impacts to near ground
cover (shrubs, small
trees and down woody
debris)

Impact to Den and Rest structures

Impacts from Disturbance

199

Estimated
Acres of
FISHER
habitat
affected
64

Sirretta Road
Blowdown
Salvage

2012

Decrease in woody debris
availability directly
adjacent to the road.
However, SNFPA woody
debris retention standards
implemented.

Decrease in snag availability of mid to large
conifers/fir through the removal of hazard trees
directly adjacent to the road. Limited influence to
overall fisher habitat.

Limited operating period included to
reduce disturbance influences to fisher
during reproductive period.

North Road

2009-2011

1,275

111

Decrease in woody debris
availability directly
adjacent to the road.
However, SNFPA woody
debris retention standards
implemented.

Decrease in snag availability of mid to large
conifers/fir through the removal of hazard trees
directly adjacent to the road. Limited influence to
overall fisher habitat.

Limited operating period included to
reduce disturbance influences to fisher
during reproductive period.

Tule River
Reservation
Protection
Project

2015

2,840

2,295

Treatments focus on removal of small stems less
than 12”dbh. Some snags removed where they pose
a safety hazard or to meet SNFPA guidelines within
threat and defense zones.

Limited operating period included to
reduce disturbance influences to fisher
during reproductive period.

White River

Partially
implemented

6,540

2,555

No anticipated impact on large den structures.

Limited operating period included to
reduce disturbance influences to fisher
during reproductive period.

Lloyd Meadow
Road Hazard
Tree Felling

2015

19 miles
of road

Some loss in woody
debris and near ground
cover. Woody debris
retention standards from
SNFPA incorporated.
Incremental loss in woody
debris and near ground
cover contributed by brush
and small trees. Woody
debris retention standards
incorporated

Trail of 100
Giants Hazard
Tree

2016

30

30

57

Decrease in snag availability of mid to large
conifers/fir through the removal of hazard trees
directly adjacent to the road. Limited influence to
overall fisher habitat.
Decrease in snag availability of mid to large
conifers/fir through the removal of hazard trees
directly adjacent to the trail. Limited influence to
overall fisher habitat.

Limited operating period included to
reduce disturbance influences to fisher
during reproductive period.
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Actions on Non-Forest Service Land
Reviews of actions on non-Forest Service land were evaluated through available timber harvest
plans with results displayed in Table 22. There are an estimated 11,289 acres of habitat within Core
Area 2 and the southern Sierra sub population area estimated for non-Forest Service land. Treated
acres were estimated to include 1,707 acres or 15% of non-Forest Service land in the sub population
area.
Table 22: Non-Forest Service timber harvest within fisher habitat in sub-population cumulative effects analysis area.
MHC
Size
Density
2011
FBRK

4
D
52
26

SLCN
2012
SLCN
2014
SLCN
Total
Acres

26
36
36
25
25
216

M
0

5
D
39
14

0

25

1

45

MHC
Total

PPN
4
D

5
D

PPN
Total

SMC
4
D
53
26

91
40
51
36
36
25
25
262

28
28
34
34
76

54
54

54

27
91
91
78
78
730

83
83
34
34
130

5
D
134
90

M
2

P
3
3

M
4
4

2

0

44
0
0

0

197

10

346

32

SMC
Total

Total
Acres

195
123

286
163

73
91
91
78
78
1315

123
210
210
137
137
1707

FBRK = Fuel Break; SLCN = Selection Cut

Fire History
Several wildfires have occurred within the Sierra sub-population cumulative effects analysis area
since 2010. These fires collectively burned an estimated 30,000 acres, including some CWHR 2.1
habitats. Some canopy cover reductions occurred in moderate and high burn severity areas, but
habitat conditions remained relatively stable in unburned or low severity burn areas.
Southern Sierra Fisher Conservation Area
The Southern Sierra Fisher Conservation Area (SSFCA) is a Forest Service mapped land allocation
designated by the Sierra Nevada Forest Plan Amendment (USDA-FS, 2001) and continued in the
2004 Sierra Nevada Forest Plan Amendment. The nearly 1.5 million acre area encompasses the
known occupied range of fishers on National Forest System land in the Sierra Nevada. The area
consists of an elevation band from 3,500 feet to 8,000 feet on the Sierra and Sequoia National
Forests.
The Conservation Biology Institute conducted a computer simulation study of the interactions
between fuels management, forest fires, fisher habitat, and the fisher population in the southern
Sierra Nevada (Spencer, et al., 2008). Their study area included the SSFCA. The 2002 forest
vegetation GIS layer, based on interpretation of 2001 aerial photo imagery with an update in 2003 to
reflect changes from the McNally Fire, was used by Spencer et al. (Spencer, et al., 2008). Three fuel
treatment rates (2, 4, and 8%) were tested, which were defined as the proportion of treatable
landscape treated over a five-year time interval. Treating only 2% of the treatable landscape every
five years (or up to 10% of the treatable landscape over 20 years) had no significant effect on fire or
fishers at the landscape level, while treating 4% to 8% of the treatable landscape every five years (or
up to 20-32% of the treatable landscape over 20 years) was effective in reducing fire and benefiting
fishers. Results of the simulations demonstrated that treatments may effectively reduce the extent
and severity of fire on the landscape over a 50-year time span. Given the right combinations of
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treatment rate, intensity, and location, the benefits to fishers of reducing fire outweigh the
cumulative negative effects of the treatments themselves on fishers.
Further computer simulations were conducted by the Conservation Biology Institute to refine
population models and assess habitat conservation opportunities, including forest vegetation
management actions to reduce fire risk in the southern Sierra Nevada (Spencer, et al., 2010). Their
study indicated that total above-ground biomass of trees was the strongest predictor of fisher habitat
value in the models, rather than more specific forest structure variables such as tree species, size and
density. However, total forest biomass correlates closely with results from numerous field studies
that predict habitat selection at fine scales (large trees, dense canopy and coarse woody debris).
Spencer et al. (Spencer, et al., 2010) determined that in general vegetation management, fires, and
other disturbances that decrease forest biomass or fragment areas with high biomass will have
adverse effects on fisher. Therefore, as concluded previously in Spencer et al. (Spencer, et al.,
2008), fuel treatment strategies designed to reduce the risks of severe fire will need to incorporate
treatment intensity, location, and retention of important habitat elements to minimize effects to fisher
in the face of increasingly severe fire conditions.
Based on the SOPA’s for the Sierra and Sequoia National Forests (Accessed 6/30/2016) and
considering all the reasonably foreseeable projects in the SSFCA, it is likely that far less than 20% of
the treatable landscape in the SSFCA will be impacted by vegetation management activities. While
present and reasonably foreseeable vegetation treatments occurring or proposed on the Sierra and
Sequoia National Forests will result in temporary reductions to some limited acres of fisher habitat
suitability, these effects overall are short term, and will reduce the risk of uncharacteristically severe
wildfire while also improving forest health. Uncharacteristically severe wildfire, such as the recent
Rim and Rough fires can cause considerable long-term habitat degradation and fragmentation.
Projects are predicted to ultimately result in an increase of the quality and amount of fisher habitat
within project boundaries over the long term. Therefore, the effects to fisher by reducing fire and
improving forest health through vegetation management will likely be neutral or beneficial
compared to the minimal negative cumulative effects at the scale of the SSFCA.
Cumulative Effects Conclusion
The pattern of small, relatively light thinning and fuels reduction projects proposed or approved on
National Forest System lands cumulatively affect approximately 8% of the available suitable fisher
habitat at the Southern Sierra Subpopulation scale. The Summit CE Project area overlaps three
individual currently suitable hexagons within Core Area 2. An analysis of cumulative effects for the
three hexagons overlapping with the Summit CE Project shows that across both five-year moving
windows from initiation to completion, no hexagons exceed the 13% treated percentage
Conservation Strategy proposed guideline limit. It is important to note that the first five-year
window (2013-2017) includes activities occurring in the Ice Project area in 2013. As a result, there
is almost a four year gap between the Ice and Summit CE treatments affecting these three hexagons.
Additionally, the percentage of CWHR 2.1 suitable habitat within each affected hexagon ranges
from 0-7%. Therefore, the percentage of suitable denning and resting habitat (most limiting) treated
within each hexagon is well below the Conservation Strategy guidelines across both time periods.
From a larger perspective, there are a total of 51 suitable hexagons within Core Area 2 and the
proposed Summit CE Project is only affecting three or 6%, with all of the hexagons below the
Conservation Strategy guideline threshold.
There is relatively little private land within the landscapes analyzed and non-Forest Service timber
harvest is mostly on State Lands at Mountain Home Demonstration Forest. The majority of nonForest Service harvest has been single tree selection which is likely to retain fundamental habitat
elements for fisher. At the project scale, completion of the Summit CE Project in the Proposed
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Action will reduce the quality of fisher habitat in the short-term, but is unlikely to result in
abandonment of the area or reduction in reproductive success. Essential structures (large trees and
snags) for resting and denning will be retained. Since the Regional fisher monitoring program
provided evidence that post treatment habitat continues to provide suitable habitat for fisher (USDAFS, 2014), we expect the primary effect to be temporary disturbance during project activities.
The individual stands are relatively small compared to a fisher home range such that displacement of
an individual from a territory is unlikely even in the short term. A limited operating period is in
place to protect fishers and kits during denning when they are least mobile and most vulnerable. As
such it is unlikely that there would be a major cumulative effect on habitat availability or occupancy
of fisher within the planning area from implementing the proposed action. When considering the
reasonably foreseeable actions within several larger scales of reference, there is no indication in
space or time of cumulative impacts that would have a substantial effect on the viability of the fisher
within the planning area with the exception of the potential for large-scale, stand replacing wildfire.
Overall, the proposed project has the potential to reduce potential large-scale and long duration
effects of wildfire.

COMPLIANCE WITH MANAGEMENT DIRECTION
The Forest Service has prepared this fisher biological evaluation in compliance with the National
Environmental Policy Act (NEPA) and other relevant Federal and State laws and regulations. This
biological evaluation discloses the direct, indirect, and cumulative environmental impacts that would
result from the proposed action.

DETERMINATION
No Action
It is my determination that taking no action for the Summit CE Project will not affect fisher as a
result of vegetation treatments, as none would occur under No Action. However, no action poses a
risk of large scale habitat loss and severe or stand replacing effects which could be long-term
(decades to hundreds of years depending on size and intensity), difficult to mitigate and could
increase habitat fragmentation and loss of connectivity or complete loss of this segment of the
population. Failing to make an attempt at adjusting stand density to more natural levels, would
predispose trees to episodes of drought stress and subsequent insect and disease mortality.
Maintaining stands with elevated levels of small and intermediate trees will continue to slow
development of larger trees, a recognized limiting factor for resting and denning habitat.
Proposed Action
The implementation of the Proposed Action would slightly reduce quality of the habitat for fisher in
the short-term (based on CWHR 2.1 habitat scores falling from 0.48 to 0.40). However, all the acres
would remain in the moderate-high suitability category based on the model. The proposed action
would not result in sizeable reductions of the quantity or quality of fisher habitat (CWHR 2.1
habitat) at the unit level, planning area level, Core Area 2 level, Southern Sierra fisher sub
population level or at the regional level for the Southern Sierra Fisher Conservation Area.
More than adequate levels of intermediate and large trees that provide potential den and rest sites
will be maintained under the Proposed Action. A few individual fishers may be disturbed by project
activities, although this will only be for the short-term duration of those actions. The project will not
impede movement or dispersal to other currently connected suitable habitat areas because habitat
connectivity will be maintained within and adjoining the project area.
There is a projected short-term drop in canopy closure to 39 percent as a result of thinning and then
increases to moderate (40%) suitability in 2026. However, changes in canopy cover are relatively
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quick to recover (Zielinski, et al., 2004c) and all affected moderate to highly suitable fisher habitat
remains within the high to moderate rating using the CWHR 2.1 standard for fisher habitat
suitability. The modeling done by Spencer et al. (Spencer, et al., 2008) also indicates that the
consequences of actions such as implementation of the Summit CE Project have a very low potential
for adverse effect on the Southern Sierra Fisher Population and that inaction has the potential for
considerable adverse effect on fisher.
The Proposed Action may result in long-term positive effects to the fisher by improving forest health
and increasing resilience to drought, insect infestation, and disease. Over the long term,
implementation of this project would likely increase resistance to large scale change and resilience in
the face of disturbances. All of these factors combined outweigh the short-term negative effects of
treatments (due to immediate partial loss of forest biomass and disturbance), especially considering
that a more severe fire regime is predicted for the future.
Therefore, it is my determination that implementation of the Proposed Action of the Summit CE
Project as designed may affect individuals, but is not likely to contribute to the need for Federal
listing or result in loss of viability of fisher in the Sequoia National Forest. This determination is
based on the limited scale of changes to habitat quality. The modifications would be of low intensity
and not a sharp difference from existing or adjacent conditions as far as availability of large trees
and canopy cover. No mortality of individual fishers is likely to occur because of implementation of
this project.
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Map 2: Large fires since 1990 near the Summit CE project area.
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Map 3: Project vicinity map with suitable, potentially suitable, and unsuitable hexagons within Core
Area 2.
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