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This Biological Evaluation (BE) analyzes the potential impacts associated with implementation of the
Tobias Ecosystem Restoration Project (hereafter Tobias Project) on Forest Service sensitive species. The
environmental analysis evaluates two action alternatives along with a No Action Alternative. Action
alternatives were designed to meet the purpose and need and to respond to issues raised during the
planning process. Each uses a combination of treatment methods. These may include commercial
thinning, pre-commercial thinning and brush removal, and other prescribed fuels treatments
(pile & burn, jackpot/pile burn, and understory burning) in meeting objectives. This project may also
remove hazard trees when deemed an imminent health and safety risk, and proposes specific road work
(temporary road construction and reconstruction, and road decommissioning). Thinning operations would
be accomplished using both mechanical and hand methods.
Forest Service sensitive species evaluated in detail in this document include the California spotted owl
(Strix occidentalis occidentalis), northern goshawk (Accipter gentilis), American marten (Martes
americana sierrae), Townsend’s big-eared bat (Corynorhinus townsendii), pallid bat (Antrozous
pallidus), and the fringed myotis bat (Myotis thysanodes). Based on the analysis of the alternatives and
proper implementation of stated design features, a determination of "may impact individuals", but
“would not lead to a trend toward federal listing or a loss of viability" is rendered for each of the
species for Action Alternatives 2 or 3.
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I. INTRODUCTION
The purpose of this Biological Evaluation (BE) is to review the potential effects of implementing
the Tobias Ecosystem Restoration Project (Tobias Project) on Region 5 sensitive species as
designated by the Pacific Southwest Regional Forester (USDA 2013). The Tobias Project
analysis area encompasses approximately 11,900 acres, and is located on the Western Divide
Ranger District of Sequoia National Forest (T.24 S., R.32 E., and MDB&M)( Figure 1). This
BE was prepared in accordance with the standards established under the Forest Service manual
direction (FSM2672.42), and the legal requirements set forth under Section 7 of the Endangered
Species Act (ESA)(19 U.S.C. 1536 (c)) as amended.
Species considered in detail for this evaluation are listed in Table 1. These species were
addressed because they are known to occur, or because suitable habitat for the species of concern
occurs within the Tobias Project analysis area.
Table 1: Species considered for the Tobias Project.
Common Name
Scientific Name
Northern goshawk
Accipiter gentilis
California spotted owl
Strix occidentalis occidentalis
Marten
Martes Americana sierrae
Townsend’s big-eared bat
Corynorhinus townsendii
Pallid bat
Antrozous pallidus
Fringed myotis
Myotis thysanodes

Status
FS
FS
FS
FS
FS
FS

Appendix A includes a listing of other Forest Service sensitive species as identified on the
Regional Forester Sensitive species list that have potential to inhabit the broader Sequoia
National Forest, but were eliminated from detailed consideration under this document based on
various criteria such as scope and intensity of the project, species season of use, habitat
requirements, geographic range, or prior consultations with other resource specialists. See
Appendix A for detailed rationale and findings. A No Impact determination has been rendered
for all species in Appendix A.
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Figure 1: Tobias Project vicinity map as located on Sequoia National Forest, Western
Divide Ranger District.

II. CONSULTATION TO DATE
A Biological Assessment was completed to assess potential effects on Federal Threatened,
Endangered, and Proposed (T&E) species as listed under the Endangered Species Act (ESA).
Species considered were based on the June 02, 2015 consultation letter from the US Fish and
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Wildlife Service with Consultation Code: 08ESMF00-2015-SLI-0629, which provided a specific
list for the Tobias Project area. This list fulfills the requirement to provide a current species list,
pursuant to Section 7.c. of the ESA. The list is updated with USFWS through the consultation
code every 90 days. No additional species need to be addressed based upon this updated 90-day
list. For more information on this analysis see the Tobias Ecosystem Restoration Project
Biological Assessment (N. Hempill and R. Galloway 2015) in the project record. The Pacific
fisher (Pekania pennanti), was addressed in a separate biological evaluation given its heightened
status as a proposed threatened species and can be reviewed in the Tobias Ecosystem Restoration
Project Supplemental Biological Evaluation for Fisher (J. Cordes and E. Lang 2015). The
Biological Assessment and Supplemental Biological Evaluation for the fisher will be submitted
to the USFWS.
III. CURRENT MANAGEMENT DIRECTION
Direction for threatened, endangered and Forest Service sensitive species on Sequoia National
Forest outside the Giant Sequoia National Monument can be reviewed through the following
documents: The Sequoia National Forest Land and Resource Management Plan (LRMP, USDA
1988), Mediated Settlement Agreement (MSA) (USDA 1990), and Final Supplemental Sierra
Nevada Forest Plan Amendment (SNFPA FSEIS, USDA 2004); the National Environmental
Policy Act (NEPA); the National Forest Management Act (NFMA); the Code of Federal
Regulations (219.19); the Forest Service Manual and Handbook (FSM/H 2670); the Endangered
Species Act (ESA); species specific recovery plans; and Regional Forester policy and
management direction. Forest Service manual direction requires that all federal listed species
and Forest Service sensitive species receive full consideration in relation to any proposed action.
This is accomplished through the Biological Assessment/Evaluation process.
The 2004 SNFPA FSEIS implements a series of strategies established for focal species of
concern and their habitats, based on best scientific information. This ecologically based
conservation strategy addressed five problem areas in Sierra Nevada with range-wide
significance which included: Old forest ecosystems and associated species; the aquatic, riparian,
and meadow conservation strategy and associated species; the fire and fuels management
strategy; the conservation strategy for lower westside hardwood ecosystems; and the noxious
weed management strategy.
Under the 2004 SNFPA FSEIS each strategy describes and, in some cases, maps land allocations
applicable to it. The selected Alternative (Alternative S2) also specified desired future condition
goals, management intents, and objectives for relevant land allocations, as well as applicable
standards and guidelines for the management of each allocation based on a hierarchy basis.
Mapped and unmapped allocations from the 2004 SNFPA SFEIS overlapping the Tobias Project
area are provided in order of priority (SNFPA FSEIS, Vol 1, Chapter 2 pages 44 and 52-58,
USDA 2004):
1. California spotted owl Protected Activity Centers (PACs)
2. Wildland Urban Interface (WUI) (defense)
3. California spotted owl Home Range Core Areas (HRCAs)
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4.
5.
6.
7.

Wildland Urban Interface (WUI) (threat zone)
Southern Sierra Nevada fisher conservation area
Old forest emphasis area
General Forest

Land allocations applicable to the Tobias project as identified in the 2004 SNFPA FSEIS are
ranked so that management direction for a higher ranked land allocation overides direction for a
lower ranked land allocation when they overlap. For example, the above ranking means that
where an HRCA overlaps the WUI threat zone, managers would apply the desired conditions,
management intent, and management objectives to the higher ranked allocation, in this case the
HRCA. See the SNFPA (USDA 2004) for further information.
Standards and guidelines in the 2004 SNFPA are intended to (1) act as sideboards for local
managers as they design projects to meet vegetation management objectives and respond to sitespecific conditions, and (2) retain important components of habitat that are believed to be
important to old-forest-associated species including: large trees, stand structural diversity and
complexity, and moderate to high canopy cover. These standards and guidelines were used
along with the desired future condition, management intents and management objectives for the
relevant land allocation, to determine appropriate treatment prescriptions.
IV. DESCRIPTION OF ALTERNATIVES
In addition to the No Action Alternative (Alternative 1), two action alternatives were developed
in response to the purpose and need and scoping comments. Detailed descriptions of each
alternative can be found in the Tobias Project DEIS (USDA 2015). For brevity purposes only a
summary description of the alternatives are provided below. Both action alternatives propose to
treat approximately 4,899 acres and allow for decommission 11.29 miles of existing road.
Proposed Action (Alternative 2) Commercial Treatment Proposals
Proposed actions under this Alternative are displayed in Figure 2. Commercial (Mechanical) forest
thinning prescriptions would selectively remove overcrowded trees measuring between 10 to 29.9
inches in diameter at breast height (dbh). This thinning would favor fire-resistant oak and pine as
leave trees. In stands planted after the Stormy Fire, this thinning would favor species heterogeneity.
Merchantable cut trees would be removed using a combination of mechanized ground based
equipment and skyline yarders. In addition, follow up hand felling of small suppressed, diseased or
damaged trees may be done to break up fuel ladders. These trees would be less than ten inches dbh,
with any pruned limbs and slash piled and burned on site.
The above activities are proposed on approximately 1,117 acres. This would include thinning 720
acres using tractor methods, 355 acres using skyline methods, and 42 acres using off-road skyline
methods. These actions would also require 3.73 miles of new temporary road construction and the
use of 1.51 miles of existing temporary road. Existing landings (47) would be used to the extent
possible to stockpile harvested material, but some temporary landings or “Hot Decks” may be
developed based on need.
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Proposed Action (Alternative 2) Non-commercial Treatment Proposal
The non-commercial actions associated with implementation of Alternative 2 include understory
prescribed burning on 385 acres, mastication on 2,158 acres, 11.29 miles of road decommissioning,
and hand thinning on approximately 1,239 acres.
Alternative 3 - Non-commercial Treatment Proposal
Under Alternative 3, the Sequoia National Forest proposes to treat approximately 4,899 acres of
Tobias project area. The units and acres proposed for treatment are the same as those
recommended in Alternative 2; however, no commercial forest thinning would occur. Activities
would include hand thinning on 1,636 acres, hand or mastication on 2,878 acres, and hand and
under burning on 384 acres (Figure 3). Treatment methods would thin trees 8 inches dbh or less
and brush. and reduce accumulations of activity and ground fuels using prescribed fire. While
no commercial product removal would occur, personal firewood gathering would be permitted
from treated areas. Actions proposed in this alternative would not require new temporary road
construction, the reconstruction of existing temporary road, or the use of existing or new
temporary landings or hot decks. This alternative proposes the same 11.29 miles of road
decommissioning work as in Alternative 2.
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Figure 2: Alternative 2 Treatment Area Map.
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Figure 3: Alternative 3 Treatment Area Map.
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Action Alternatives 2 and 3 Design Features
Stipulated design features are a part of both Alternatives 2 and 3. Design features are intended to
reduce, minimize, or eliminate impacts to various natural and human resources. These features
are intended to assure project compliance with resource protection standards and guidelines in
the Sequoia National Forest LRMP, as well as compliance with other Federal and California
State laws, regulations, and policy. The design features listed below represent a subset of those
presented in the Tobias Project EIS. They are provided here because they are expected to benefit
the species addressed in the BE and their habitats. For a complete listing of all design features
the reader should consult the Tobias Project EIS.
Action Alternatives 2 and 3 Design Features
Wildlife (Common to All Alternatives)
Limited Operating Periods for the Protection of Wildlife or Other Requirements
California spotted owl



Maintain a limited operating period (LOP), prohibiting vegetation or fuel reductions
treatments within approximately ¼ mile of the activity center during the breeding season
(March 1 through August 15), unless surveys confirm that California spotted owls are not
nesting.



Prior to implementing activities within or adjacent to a California spotted owl PAC and
the location of the nest site or activity center is uncertain, conduct surveys to establish or
confirm the location of the nest or activity center (SNFPA ROD, p. 60, S&G #75).

Northern goshawk


Presently there are no goshawk Protected Activity Centers within the Tobias
Compartment, and no goshawks were detected through survey. Should a goshawk nest
be detected through any phase of the project, delineate a PAC and implement a limited
operating period (LOP) prohibiting vegetation treatments within approximately ¼ mile of
the nest site during the breeding season (February 15 through September 15) (SNFPA
ROD, p. 60, S&G #76).

Marten


To protect unknown maternity den sites from disturbance during vegetation treatments in
areas of suitable habitat during the reproductive season, implement a LOP from May 1
through July 31 (SNFPA ROD, p. 62, S&G #88).



Protection of Bat Roosting Habitat: To retain habitat quality of the Deep Creek Cave
for bat species, retain all vegetation within a 500 foot linear distance of the cave opening.
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Fuels Treatments (hand thin, pile and burn and under burn) in the California Spotted Owl
PAC:


Fuel treatments will be allowed in the Tobias PAC because prescribed fire alone would
reduce habitat quality and avoiding the PAC would significantly compromise the overall
effectiveness of the landscape fire and fuels strategy (SNFPA ROD, p. 60, S&G 72).



Hand treatments will be done to maintain habitat structure and function of the PAC
(SNFPA ROD, p. 60, S&G 72).



Where treatment is necessary, remove only material needed to meet project fuels
objectives. Focus removal on surface and ladder fuels.



Within mature forest habitat (CWHR types 4M, 4D, 5M, and 5D) remove only the
material needed to meet project fuels objectives by removing surface and ladder fuels.



Prior to any fuel reduction activity, the owl pair will be located to determine current year
status.



Any burn operations such as pile and burn or under burning will be conducted in late fall
using prescribed fire methods to minimize torching.



Burning operations will not result in significant loss of medium or large live trees that
would result in alterations to existing canopy cover, where it currently exceeds 50%.
o However, small scattered pockets of mortality ¼ acre or less are acceptable.



Hand thinning and fuels treatments within a 500-foot radius of the current year’s roost or
nest sites are prohibited (SNFPA ROD, p. 60, S&G 73).



Hand thinning and underburn entries may fell small trees < 10” dbh outside of nest/roost
500- foot perimeter.



Prescribe burning is allowed within the 500-foot radius buffer. Hand treatments,
including handline construction, tree pruning, and cutting of small trees (less than 6
inches dbh), may be conducted prior to burning as needed to protect important elements
of owl habitat. Treatments in the remainder of the PAC will follow forest-wide standards
and guidelines for mechanical thinning (SNFPA ROD, p. 60, S&G 73).
Lower lateral branches on larger live trees may be limbed up to reduce the ladder fuel
continuum from ground fuels to the overhead canopy.
Thinning of small trees will be done to promote heterogeneity in species composition,
and retain scattered brush complexes over 25% of the treated area.
Favor retention of brush complexes with evidence of wood rat nests.





Other Specific Habitat Guidelines
Oak Development: When planning prescribed fire or mechanical treatments, follow practices to
control noxious weed spread. Retain the mix of mast-producing species where they exist within
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a stand. Manage for a diversity of hardwood tree size classes to allow recruitment through time.
In mature forest stands, where conifers are encroaching oaks greater than 4” dbh, thin shade
tolerant species from around oaks not already suppressed by trees 30 inches dbh or greater. In
early seral stands resulting from the Stormy Fire, thin brush from around black oaks. Also, thin
oak sprout clumps to 2 - 4 dominant stems to allow for better growth and development and to
stimulate natural regeneration. (SNFPA ROD, p. 53, S&G’s 18-23).
Retention Standards for Large Woody Debris and Snags:
Course Large Woody Debris Retention:


Retain 10-20 tons/acre of large woody debris in treatment areas throughout the project
area with preference for decay classes 1, 2, and 3.



If large woody debris is lacking, work to retain any felled cull or hazard trees, or
damaged or dead trees created through logging or fire operations in excess of snag
guideline needs.



Down logs greater than 12 inches in diameter at mid-point should be used to meet this
standard. Focus will be placed on leaving the largest material available.



When conducting prescribed fire treatments, use firing patterns, fire lines, and other
techniques to minimize effects to existing large down woody debris. (SNFPA ROD, p.
51, S&G 10).

Snag Levels:


Within Sierra mixed-conifer, montane hardwood conifer, white fir, and ponderosa pine
types, retain a minimum of 4 snags per acre (largest available), insure at least 2 of the 4
snags will be 24” dbh or greater.



No snags less than 15” dbh will be considered to meet this standard.



Within red fir habitats retain 6 snags per acre (largest available, at least 2 snags retained
will be > 24” dbh).



Snags numbers can be averaged over a 10 acre block and incorporate mortality
pockets. Should there be less than 4 snags/acre, or 40 snags within a 10-acre block,
retain some mid- and large diameter live trees that are currently in decline, have
substantial wood defect, or that have desirable characteristics such as teakettle branches,
large diameter broken top, and large cavities in the tree bole, to serve as future
replacement snags and to provide nesting structure.



Trees showing signs of mortality from drought-related effects can also be considered for
leave trees. When determining snag retention levels and locations, consider land
allocation, desired condition, landscape position, potential prescribed burning and fire
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suppression line locations, and site conditions (such as riparian areas and ridge tops),
avoiding uniformity across large areas. (GTR 220 and SNFPA ROD, p. 51, S&G 11).
Heterogeneity:




To enhance stand heterogeneity, maintain hiding cover for animals and/or their prey, and
maintain biological processes, do not mechanically treat the remaining 25% of the stand
area.
Retain at least one clump of 3-5 commercial sized trees with connected crowns per acre
for wildlife habitat. If possible, establish these clumps so they include trees greater than
24 inches dbh with cavities. In any case, use the largest trees available and locate the
clumps in or adjacent to patches of brush and small trees, SMZs, rocky piles, and large
woody debris.

Wildlife (alternative 2)
For mechanical treatments in mature forest habitat (CWHR types 4M, 4D, 5M, 5D, and 6)
outside the WUI defense zones the following will apply (SNFPA ROD, p. 50, S&G 7):
 Silvicultural prescriptions will retain at least 40% of the existing basal area comprising
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.
 Avoid reducing pre-existing canopy cover by more than 30% within the treatment unit.
Percent is measured in absolute terms (for example, canopy cover at 80 percent will not
be reduced below 50 percent).
 Silvicultural prescriptions will maintain canopy cover of at least moderate suitability (50
percent or greater preferred), immediately post treatment where this amount of cover
exceeded these levels or currently existed. Where this cannot be done and accomplish
effective fuels treatment and must be reduced below 50%, retain at least 40 percent
canopy cover averaged over the treatment area.




Within California spotted owl Home Range Core Areas:
Where existing vegetative conditions permit, retain at least 50% canopy cover averaged
within the treatment unit. Exceptions may be allowed in limited situations where
additional trees must be removed to adequately reduce ladder fuels to minimize reentry. Where 50% canopy cover retention cannot be met for reasons described above,
retain at least 40% canopy cover averaged within the treatment area (SNFPA ROD, p. 51,
S&G 7).
Outside of California spotted owl Home Range Core Areas:
Where existing vegetative conditions permit, retain at least 50% canopy cover averaged
within the treatment unit. Exceptions may be allowed where project objectives require
additional canopy modification (such as the need to adequately reduce ladder fuels,
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provide for safe and efficient equipment operations, minimize re-entry, design cost
efficient treatments, and/or significantly reduce stand density.). Where canopy cover
must be reduced below 50%, retain at least 40% canopy cover averaged within the
treatment unit (SNFPA ROD, p. 51, S&G 7).
Within California spotted owl PACs. Where treatment is necessary, remove only
material needed to meet project fuels objectives. Focus on removal of surface and ladder
fuels.

V. EXISTING ENVIRONMENT
The Tobias Project analysis area is located within the Western Divide Ranger District on the east
side of the Greenhorn Mountains and encompasses an estimated 10,900 acres. It extends from
Tobias Peak/Horse Meadow at the north, to just beyond the Tulare/Kern County line at the south.
Elevations range from approximately 4,600 feet at the bottom of Bull Run Basin to a high of
8,300 feet near Tobias Peak. Activities proposed in action alternatives would occur at elevations
ranging from approximately 6,200 to 8,300 feet.
The Stormy Fire of 1990 altered much of existing habitat within the analysis area with 90%
(9,900 acres) burned by the wildfire. Fire affects were most intensified within the mid slope
region of Bull Run basin where it burned at moderate to high fire intensity. Post fire salvage
logging occurred in some sections of the fire perimeter and were later replanted. The combined
influences of the Stormy Fire (1990) and the more recent McNally Fire (2002), located to the
north of the Stormy Fire, have decreased the amount and distribution of mature forest habitats on
the east side of the Greenhorn Mountains.
Vegetative communities and forest structure classes (size and density) using the California
Wildlife Habitat Relationship (CWHR) classification system (CDFG 2005) were updated for the
Tobias Project area based on plot data and field review. Community types present include
Sierran mixed conifer (SMC), red and white fir (RFR & WFR), Jeffrey pine (JPN), ponderosa
pine (PPN), montane hardwood-conifer (MHC), montane hardwood (MHW), shrub, wet meadow
(WTM), and annual grass (AGS). Table 3 displays the existing CWHR vegetation types and
their estimated acres. Forest types encompass approximately 37% of the analysis area, with
shrub types comprising 61%. It is estimated that approximately 25-30% of the shrub type
eventually will transition back to a Sierran mixed conifer habitat type based on what existed
prior to the fire.
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Table 3: CWHR Vegetation Types and Acres in the Tobias Project area
CWHR Vegetation Type
Sierran mixed conifer
White fir
Red fir
Jeffrey pine
Ponderosa Pine
Montane hardwood-conifer
Montane hardwood
Shrub
Wet meadow (WTM)/other
Total Acreage

Acres
2,226
999
37
309
54
143
337
6,633
162
10,900

Percent of Compartment
20
9
<1
3
<1
1
3
61
2
100 %

All habitat and treatment acres in the project area were generated using GIS mapping software. These values are
approximate and may vary slightly between treatment areas and CWHR totals based on specific habitat
characteristics.

Forests and their structural components important to the wildlife species addressed include
stands which exhibit: a moderate to dense multi-storied canopy, a greater representation of
medium to large live trees and snags, and an availability of large downed woody debris. CWHR
forest types exhibiting these structural attributes typically include size and density classes of 6,
5D, 5M, 4D, and 4M (Table 4). There is approximately 2,150 acres of this habitat in the project
area. The majoirty of this habitat occurs in a relatively compressed band along the upper twothirds of the slope from Tobias Peak south. Below this band of habitat, the Stormy Fire impacted
forests with moderate to high severity fire and was stand replacing. These areas are slowly
recovering and currently dominated by brush complexes established since the fire. Planted and
natural pine saplings and poles are beginning to poke through the brush that is present. Black
oak occurs as a valuable sub component of many of these forests, and has aggressively stump
sprouted post fire. Thinning brush from around conifers and oaks, would allow for increased
tree growth and crown development.
Table 4: CWHR Vegetation Types by Size and Density Classifications and Acres in the Tobias
Project Analysis Area.
Habitat type
Acres
Percent of
CWHR Size
Acres
Analysis
and Density
Area
Shrub, Young Sierran mixed conifer,
7,736
71%
Shrub
6,633
fir (WFR & RFR), Jeffrey pine,
1 & 2 S, P, M,
1,103
ponderosa pine, montane hardwoodX
conifer, and montane hardwood.
Sierran mixed conifer, Fir (WFR &
433
4%
3S
10
RFR), Jeffrey pine, ponderosa pine,
3P
151
montane hardwood-conifer, and
3M
217
montane hardwood.
3D
55
Sierran mixed conifer, Fir (WFR &
2,570
24%
4S
29
RFR), Jeffrey pine, ponderosa pine,
4P
241
montane hardwood-conifer, and
4M
684
montane hardwood.
4D
750
5S
51
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Habitat type

Other miscellaneous vegetation or
rock outcrop.

Total

Acres

Percent of
Analysis
Area

162

1.0%

10900

100%

CWHR Size
and Density
5P
5M
5D
6
Wet Meadow,
annual grass,
Lacustrine, &
Barren

Acres

101
365
351
0
162

10,900

CWHR Size Classes: 1 = < 1 " diameter at breast height ( dbh); 2 = 1" - 6" dbh; 3 = 6" - 11" dbh
4 = 11" - 24" dbh; 5 = > 24" dbh; 6 = class 5 trees over a distinct layer of class 4 or 3 trees
CWHR Density Classes: S = 10-24%; P = 25-39%; M = 40-59%; D = 60-100%; X = canopy unknown

Snags (standing dead trees) are an essential component of mature forests ecoystems. They are
utilized by many bird and mammal species for nest and den sites, rest sites, and in foraging.
Tree mortality occurs through a variety of natural processes (wildfire, disease, drought, etc.), as
well as anthropogenic actions (harvest, fire suppression etc.). These factors result in variations
in snag density. Bull et al. (1997) and others (Stephens 2004) note that snags are rarely evenly
distributed across the landscape due to localized effects from mortality agents.
Table 5 displays snag denisties determined from various studies on mature mixed conifer forests
found in the Sierra Nevada or similar physiographic regions. These included studies in mature
reference forests where little to no prior harvesting or fire suppression had occurred (San Pedro
Martir of Baja California, Mexico), to mature forests that had some level of prior harvest, fuels
reduction work, fire suppression, or wildfire. The values presented represent the mean number of
snags per acre found through plot surveys, using the size classes most benefical for the wildlife
species addressed, to establish a natural range of varibility for snags applicable to the Tobias
Project.
The range for total snags per acre > 15” dbh was established at 0 to 8.0 snags/acre, with a range
for larger size class snags > 24” dbh estimated at 2 to 4 snags per acre. This encompasses
recommendations noted for snags in the Sierra Nevada Forest Plan Amendment (USDA 2001).

15

Table 5. Estimated Average Snag Density Values from Research Studies.
Location

Forest History

Snag Density

Sierra Nevada, Ca.
Fire suppression and harvesting
Beardsley et al. 1999
Lake Tahoe Basin
Fire suppression
Barbour et al. 2002
Southern Sierra Nevada, Sierra NF.,
Smith et al. 2005
Central & Southern Sierra Nevada,
No harvesting and at least two
Lydersen, J. and M,North IN: Safford, fire incidences
H. 2013.
Northern & Central Sierra Nevada
No fire suppression or logging
Stephens S. L. 2000
Northwestern Mexico, San Pedro
No fire suppression or
Martir, Stephens S.L. 2004
harvesting
*Average snag size of trees measured was 42” dbh
**Average snag size of trees measured was 23.2”dbh

12.0 snags/Ac > 10” dbh1

4/acre (> 20” dbh)
7.8 snags/Ac > 16” dbh
6.5 snags/Ac > 16” dbh
3.68 snags/Ac > 20” dbh
2.0 snags/Ac > 12” dbh*
(range 0 to 4.1 snags per Ac),
2.1/acre > 6”dbh**

Forest Vegetation Simulator (FVS) modeling of plot data taken within the Tobias Project area
suggest an estimated 2.3 snags/per acre greater than 15”dbh, with snags > 24” DBH estimated at
1.7 snags/acre (2014, Table 6). These values fall within the established NRV for the Tobias
Project previously reported. The current drought cycle (FY 2013-2015) ongoing in the Sierra
Nevada is resulting in moderate snag recruitment across all size classes of trees. This is
increasing the availability of snags across the Tobias landscape, and was pronounced over the
summer of 2015.
Table 6. Weighted Average Snags per Acre by Size Class for all Modeled Forest Types in
the Tobias Project Area (Existing condition 2014).
Size Class (dbh)

2010

2014

2024

2034

2044

2054

2064

15" - 23.9"

0.2

0.6

1.5

4.3

8

12.5

14.4

>24"

1.6

1.7

2.4

3.4

4.6

6.3

7.9

Total

1.8

2.3

3.9

7.7

12.7

18.8

22.3

Provisions for snag retention in the design features section of the proposed action require that
any treated landscapes will retain a minimum of 4 snags per acre (largest available) in CWHR
Sierra mixed conifer, ponderosa pine and white fir types, and 6 snags per acre in the red fir type
(see design features for detailed discussion). These values can be averaged over a 10 acre block.
Snags can be grouped where natural mortality has occurred to meet this standard.
Field plots conducted to assess large woody debris (>12”) show there is an average of 20 down
logs per acre (or 23 tons per acre). These values slightly exceed past recommendations of
maintaining 10 to 20 tons/acre as stated in the 2004 SNFPA FSEIS.

1

Diameter breast height (dbh)
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SPECIES AND HABITAT ACCOUNTS
Species and habitat account information were taken from a variety of sources which included
localized surveys of the project area, reviews of both State and Forest Service databases, prior
BA/BEs completed in the project vicinity, Tobias stand exam data, applicable scientific research,
and scientific literature as summarized from the SNFPA EIS and ROD (USDA 2001), and
SNFPA FSEIS and ROD (USDA 2004) hereby incorporated by reference. All acreage estimates
for CWHR habitats types were derived utilizing Geographic Information System (GIS) mapping
technology, and may vary slightly from other specialist reports due to rounding. Values
expressed are limited to lands administered by Sequoia National Forest and do not include
private land unless specified.
California spotted owl
State Wide Range, Distribution, and Trend: The California spotted owl’s range includes the
southern Cascades south of the Pit River in Shasta County, the entire Sierra Nevada Province of
California (extending into Nevada), all mountainous regions of the Southern California Province,
and the central Coast Ranges at least as far north as Monterey County (USDA 2001). California
spotted owl population size in the Sierra Nevada was estimated in 2006 at 1,865 owl sites, with
1,399 sites on NFS lands, 314 sites on private lands, 14 sites on Bureau of Land Management
Lands, 8 on State of California lands, and 1 on Native American lands (USDI, Federal Register
May 24, 2006 [Volume 71, Number 100]). These figures were based on a compilation of all
known sites recorded over the past 30-40 years, and it is unknown what proportion remains
occupied at this time (Keane 2014).
Demographic monitoring from four long term research studies are currently used as the sole
empirical data to establish the status and trend of California spotted owl populations in the Sierra
Nevada (1990 to present)(Keane 2014). Three of the demographic studies are being conducted
on National Forest System (NFS) lands (Lassen, Eldorado and Sierra National Forests), with the
fourth study located on National Park lands (Sequoia-Kings Canyon National Park). One of the
primary objectives of all the demographic studies is to monitor rate of change (lambda (λ)) in
owl populations (i.e. the number of owls present in a given year divided by the number of owls
present the year before). For these demographic models, a lambda of 1.0 indicates a stationary
population, a lambda of less than 1.0 indicates the population is declining, and a lambda of
greater than 1.0 indicates an increasing population. Lambda is estimated from models and is
typically presented as an estimate of the rate of population change, along with a standard error
(SE) and a 95% confidence interval (CI). The 95% confidence interval represents the reliability
of the estimate of lambda. The amount by which Lambda differs from 1.0 indicates the
magnitude of the trend. The research community and land managers typically view a population
as stable if the 95% confidence interval overlaps a lambda of 1.0.
While individual demographic studies estimate lambda annually there is a fair amount of
variability due to a variety of factors ((Munton et al. 2012, R.J.Guiterrez –
http://snamp.cnr.berkely.edu/disscussion). For these reasons the research community relies on a
more robust analysis called a Meta-analysis which combines comparable data from all of the
demographic studies collected in a similar fashion to gain an increased sample size and a better
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understanding of population trends. The last Meta-analysis completed by Blakesley et al. (2010)
reflected the following results:
Lassen NF: mean estimated lambda is 0.973, with a 95% CI ranging from 0.946 to 1.001;
Eldorado NF: mean estimated lambda is 1.007, with a 95% CI ranging from 0.952 to 1.066.
Sierra NF: mean estimated lambda is 0.992, with a 95% CI ranging from 0.966 to 1.018
Sequoia-Kings Canyon: mean estimated lambda is 1.006, with a 95% confidence interval
ranging from 0.947 to 1.068.
Blakesley et al. (2010) concluded that with the exception of the Lassen study area, California
spotted owl populations were stable with adult survival rate highest at the Sequoia-Kings Canyon
study site. The 95% confidence limit for lambda in the Lassen study area ranged from 0.946 to
1.001 (estimated value 0.973), which barely included 1.0, suggesting a steady annual decline of
approximately 2-3 % for the population between 1990 and 2005. This information was
considered by the USFWS Service in making their finding in 2006 that listing of the species was
not warranted.
Bond and Hanson submitted a petition to list the California spotted owl under the Endangered
Species Act (December 2014). They summarize recent published research findings which used
data from the existing long term studies previously discussed, additional mark-recapture data
collected as part of those studies from 2006-2011, and the use of new applications of statistical
methods to evaluate population trends. This body of research suggests there is now evidence of
population declines on all three long term study areas on National Forest Service lands, and
evidence of stable/increasing population trend in only the National Park study area (Munton et
al. 2012, Conner et al. 2013, Gutiérrez et al. 2012, Tempel and Gutiérrez 2013, and Tempel et al.
2014). The causative factors contributing to these population trends, however, are not known
(Keane 2014). The USFWS Service has conducted its 45 day review of the petition, and found
that the proposal may have merit and will continue to conduct a yearlong review of the species
considering the most recent and relative scientific data.
Distribution within Sequoia National Forest and Tobias Project Area: Sequoia National
Forest represents the southern extent of the spotted owl’s range in the Sierra Nevada. At present,
the Forest manages a network of 138 spotted owl Protected Activity Centers (PACs/HRCAs)
encompassing an estimated 82,800 acres. Each spotted owl PAC/HRCA includes approximately
600 acres (USDA 2001) comprised by a 300 acre Protected Activity Center (PAC) surrounding
the best documented nest/roost site, with an additional 300 acres of suitable habitat provided to
complete the HRCA. Approximately half (70) of the Forest PAC/HRCAs occur within the
Western Divide Ranger District. The Tobias analysis area overlaps with one PAC/HRCA and
represents < 1% of the Forest total (Figure 4).
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Figure 4: California Spotted Owl Protected Activity Center (TUL0036)
and Home Range Core in the Tobias Project Analysis Area.

The existing PAC/HRCA encompasses the current activity center for the spotted owl pair based
on multi-year surveys and the best available habitat. Table 7 displays the occupancy history
results noted through surveys conducted.
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Table 7: California Spotted Owl PAC (TUL0036) and Current Occupancy Status.
Year of Survey
PAC TUL0036 & Survey Results
1989
M
1990
M,F (presence only)
1991
P-R-inn
2011
None
2013
None
2014
P-R-inn
2015
P-R-con
M = Male , F = Female, P = Pair occupancy, M, F = Male and female detected – not pair occupancy, U = spotted owl adult detected - sex
unknown, NS = Not Surveyed, None = No spotted owls detected, P- R-inn = Pair occupancy, nesting unknown-reproduction unknown. P-Rcon = Pair occupancy with reproduction confirmed. RS –resident single status

Habitat Preference and Biology: In the Sierra Nevada, 80% of documented spotted owl sites
occur in mid elevation mixed conifer forests, 10 percent in red fir forests, 7 percent in ponderosa
pine/hardwood forests, and 3 percent in other forest types: east-side pine, ponderosa and Jeffrey
pine and foothill riparian/hardwood (Verner et.al 1992, USFWS, Federal Register: February 14,
2003 [Volume 68, Number 31]).
Spotted owls are strongly associated with mature coniferous forests with high tree canopy cover
(≥70%), a multi-layered canopy, and an abundance of large trees and snags (Forsman et al. 1984,
Bias and Guitierrez 1992, Call et al. 1992, Verner et al. 1992, Bond et al. 2004, Chatfield 2005).
Foraging habitat consists of a broader range of vegetation types that may include younger, more
open habitat (Williams et al. 2011, Roberts and North 2012, Keane 2013). Large coarse woody
debris is a key habitat feature of spotted owl prey. It has been suggested that some level of
landscape (forest) heterogeneity may be an important consideration for spotted owl management
and can improve spotted owl conservation (Williams et al. 2011, Roberts and North 2012).
Habitat models based on best professional opinion contained in the CWHR database rate forest
size and cover types in terms of their habitat suitability for the California spotted owl throughout
its range (CWHR 2005). Using the CWHR Model and GIS mapping there is an estimated
183,840 acres of moderate and high capability habitat in the Western Divide Ranger District.
Table 8 displays CWHR forest habitat types, size and cover classes with moderate to high habitat
capability. There is an estimated 2,150 acres of moderate to high capability habitat found within
the Tobias analysis area.
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Table 8: Suitable CWHR Habitats for the California Spotted Owl in the Tobias Project
Area.
CWHR Habitat Type
CWHR Size and Cover Classes for
Acres
habitats with moderate to high
Suitability
red fir
4M, 4D, 5M, 5D
37
Jeffrey Pine
4M, 4D, 5M, 5D
12
sierran mixed conifer
4M, 4D, 5M, 5D, 6
1,052
white fir
4M, 4D, 5M, 5D, 6
946
ponderosa pine
4M, 4D, 5M, 5D
5
montane hardwood-conifer
4M, 4D, 5M, 5D, 6
16
montane hardwood
4M, 4D, 5M, 5D
80
Total
2,150
All CWHR size classes and canopy closures are included unless otherwise specified; dbh = diameter at breast height; Canopy Closure
classifications: S=Sparse Cover (10-24% canopy closure); P=Open cover (25-39% canopy closure); M=Moderate Cover (40-59% canopy
closure); D=Dense cover (60-100% canopy closure); Tree size classes: 1 (Seedling)(<1” dbh); 2 (Sapling)(1”-5.9”dbh); 3 (pole)(6”-10.9”dbh);
4 (small tree)(11-23.9”dbh); 5 ( Medium/Large tree)(>24”dbh); 6 (Multi-layered tree. (CWHR 2005).

Spatial Habitat Relationships: Nest/roost habitat (PAC), Core Area, Home Range:
Scientific literature suggests that spotted owls select habitat at multiple spatial and temporal
scales, with the least flexibility noted within the nest/roost stand (Protected Activity Center) and
core area, with a broader composition in habitat characteristics noted at the larger home range
scale (Roberts and North 2012, Keene 2014).
Nest/Roost habitat Characteristics: For this analysis the spotted owl activity center, or PAC,
is considered representative of the nest stand. This is based on work from Verner et al. (1992)
who described activity centers as a place where owls find suitable nesting sites and several
suitable roosts, and in which they do a substantial amount of their foraging. Using a sample of
nest trees from conifer forests in the Sierra Nevada (n=149), the mean area for nest stands was
about 100 acres (40 ha); the mean size of the nest stand plus adjacent suitable stands was about
300 acres (USDA 2001). This information led to the establishment of spotted owl Protected
Activity Centers as part of the Region-wide conservation strategy for the spotted owl started in
1993 and implemented in the SNFPA (USDA 2001).
The existing research on spotted owl nest and roost ecology has been summarized in GTR-133
“The California spotted owl: a technical assessment of its current status” (Verner et al. 1992),
and is considered the best-studied aspect of spotted owl biology. Nest and roost habitat is
denoted by stands that exhibit a fair amount of structural complexity and which contain a greater
representation of large live trees (> 24”dbh), multi-storied dense canopy exhibited by trees of
different sizes, but dominated by medium-sized trees (12 to 24” dbh), and an availability of large
snags and down logs (Verner et al. 1992, Gutierrez et al. 1992 IN: Verner et al 1992, USDI 2006,
Roberts and North 2012). Verner (et al. 1992) offered tentative estimates for forest attributes
capable of meeting nesting and foraging habitat parameters in Sierran mixed conifer forests as
displayed in Table 9.
Continued research on California spotted owl populations from the four demographic studies
have occurred since publication of the spotted owl technical report (Verner et al 1992). This data
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increased the number of documented nest sites where vegetative conditions were evaluated.
CWHR classifications based on plot data from these studies were displayed in the SNFPA FEIS
(USDA 2001) for 292 nest sites. Approximately 45% of the sites occurred in CWHR size and
density classifications 6, 5D, and 4D (stands with > 60% canopy cover), with an estimated 30%
in size and density classifications 5M and 4M (stands with 40% -59% canopy cover), and
approximately 15% in stands with less than 40% canopy cover.
Table 9: Selected Attributes Values of Suitable California Spotted Owl Habitat in Sierran
Mixed Conifer Forest (Verner et al. 1992).
Stand Attributes
Nesting Habitat
Foraging Habitat
Percent Canopy Cover2
Total Live Tree Basal Area3
Total Snag Basal Area of
large snags per acre4
Downed Woody Debris5

70-95%
185-350 sq. ft./acre
20-30

10-15 tons/acre

50-90%
180-220 sq. ft./acre
7-17

10-15 tons/acre

The values presented in Table 9 mirror conditions found in many spotted owl’s nest and roost
sites within Sequoia National Forest; however, site conditions exhibited at the southeastern
extent of the Greenhorn Mountains are drier with many stands containing a slightly more open
condition. Despite these dryer site conditions spotted owls are known to occur and successfully
breed and produce young. Based on available scientific information, and personal experience
with nest sites in the Greenhorn Mountains, suitable canopy cover for nesting/roosting habitat for
this analysis was defined as mature, multi-layered stands with canopy cover of 60% or greater,
with foraging habitat identified as multi-layered stands with canopy cover of 40% or greater.
Nest stands are typically occupied for breeding and rearing of young from mid-February until
October (Verner et al. 1992). Nests occur in cavities, in broken tops or branches, on debris
platforms, and on old raptor and squirrel nests (Gutierrez et al. 1992, 1995). Conifers typically
selected as nest trees include some of the largest in the stand, averaging 45 inches dbh (Verner et
al.1992, Keene 2014). Nesting behavior is initiated in February or early March when pairs begin
roosting together and calling to each other more frequently at dusk before foraging or when
returning to roost before dawn (Verner et al. 1992). Egg-laying occurs in March or April (Ibid).
The average incubation period is 30 ± 2 days, hatching peaks May 7-21 (Sierra Nevada), and
fledging (i.e., defined as young leaving the nest) occurs generally when the nestlings are 34-36
days old (Forsman et al. 1984, Verner et al. 1992). The post-fledging dependency period extends
through late summer; dispersal from the natal site occurs in September or October (Verner et al.
1992). Whitmore (2009) estimated the mean area encompassing juvenile roosts at 308 acres.
Keane (2014) noted that spotted owl reproduction exhibits high annual variation with research
suggesting several causative factors. Franklin et al. (2000) for example reported that 43 percent
2

Mostly in canopy > 30feet high, including hardwoods.
Square feet per acre
4
Dead trees >15” DBH and >20’ tall.
5
Tons per acre.
3
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of annual variation in reproduction could be explained by habitat covariates. However, Keane
(2014) cited a broader spectrum of research work which suggested little influence of habitat on
variation in reproduction. In general other factors such as weather, owl age/experience,
reproduction in the prior year, and the presence of barred owls if nearby have been shown to
influence variation in reproduction ( Blakesley et al. 2005; Dugger et al. 2005, 2011; Kroll et al.
2010; MacKenzie et al 2012; Olson et al 2004, and Seamans et al. 2001).
California spotted owls generally exhibit strong site fidelity to established activity centers and
their larger home range. They have been documented to live in excess of 17 years in the wild,
and exhibit relatively high adult survival rates (>0.80) (Noon and Biles 1990, Blakesley and
Noon 1999, Steger et al. 1999, Keane 2014). Spotted owls exhibit a sporadic and irregular
reproduction pattern, and may not breed or have successful reproduction every year. Some
interpret their long life span as an evolutionary response mechanism, which allows for eventual
recruitment of offspring even if recruitment does not occur each year (Franklin et al. 2000).
Investigations into the thermal ecology and ecological energetics of spotted owls (Weathers et al.
2001 and Blakesley et al. 2005b) found that this species’ metabolic rate increases faster than
predicted allometrically in response to thermal stress and that spotted owls have exceptionally
low energy requirements compared to similar-sized non-passerine birds. There is debate (Verner
et al. 1992) regarding whether, or to what extent, spotted owls prefer or require the microhabitats presumed to occur within old growth or late seral forested habitats for nesting or
roosting based on species-specific thermal ecology and energetics. Several previous studies of
roosting habitat use indicate that northern spotted owls move vertically and horizontally within
the canopy to exploit more favorable micro-climates (Barrows and Barrows 1978, Forsman
1980, Barrows 1981, Solis 1983, and Forsman et al. 1984). Yet, Verner et al. (1992) presented
evidence that California spotted owls occupy and breed in habitats with high ambient summer
temperatures and at least occasionally nest or roost in full sunlight when ambient temperatures
exceed 100 degrees Fahrenheit and are well above the thermosneutral zone (64.8-95.4°
Fahrenheit or 18.2-35.2° Celsius) (Weathers et al. 2001).
Core and Home Range – The “core area” refers to the amount of contiguous habitat a territorial
owl or owl pair uses consistently, including the nest/roost area. The core area is smaller than an
owl’s home range. As discussed, spotted owls exhibit high site fidelity to their nest and roost
location. They forage from this central point outward starting at dusk, returning by early dawn.
Therefore, researchers suggest that some larger core area around the nest and roost stand
provides foraging habitat that is important to each pair’s survival and its reproductive success.
The “home range” is a term that refers to a pair or individual’s entire use area. California spotted
owl home range sizes in the Sierra Nevada have proved variable and are likely influenced by
both habitat quality and prey availability (Keane 2014, Zabel 1995). Research discussed in
Verner et al. (1992) suggested that home ranges are smallest in habitats at relatively low
elevations that are dominated by hardwoods containing woodrats, intermediate in size in mixed
conifer forests in the central Sierra Nevada, and largest for true fir forests in northern Sierra
Nevada where flying squirrels are a dominate food item (Verner et al. 1992). Recently Williams
et al. (2011) reported that the number of vegetation patches (a measure of habitat heterogeneity)
is the best predictor of home range size for California spotted owls in the central Sierra Nevada,
with larger home ranges associated with greater habitat heterogeneity. Dugger et al. (2011)
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suggested that northern spotted owl extinction and colonization rates were negatively associated
with the degree of fragmentation of mature habitat across the larger home range.
Keane (2014) discussed several recent studies have evaluated core and home range areas based
on various radii distances from the nest and roost stand creating a circular area of consideration
(0.5 mile, 0.727 mile, 1.5 mile etc.) to describe “associations between habitat and spotted owl
occurrence, occupancy, and demographic parameters (survival, reproduction, habitat fitness)
(Blakesley et al. 2005; Duger et al. 2005, 2011; Franklin et al. 2000; Gaines et al. 2010; Irwin et
al. 2004; Kroll et al. 2010; Lee and Irwin 2005; McComb et al. 2002; Olson 2004; Seamans and
Gutierrez 2007a, Tempel et al. 2014)”.
Keane (2014) noted that although the size of the analysis areas varied across studies, habitat
associations were generally assessed at similar spatial scales (core or home range scales) around
spotted owl nests or roosts, and that vegetation classifications and habitat definitions generally
defined for spotted owl habitat included mature stands with large trees and high canopy cover.
Collectively these studies all shared many key themes:








Results consistently reinforce original findings of the strong association between spotted
owls and mature forest habitat in core areas around nest sites. Modeling of habitat conditions
with survival and occupancy shows that important habitat metrics at the core and home range
scale include the total amounts of mature habitat (Blakesley et al. 2005; Dugger et al. 2005,
2011; Franklin et al. 2000; Olson 2004, Tempel et al. 2014).
Higher spotted owl survival and reproduction are also associated with areas that have a mix
of different vegetation types and edge between mature forest and other vegetation types
(Dugger et al. 2005, 2011; Franklin et al. 2000; Olson 2004).
Spotted owl reproduction exhibits high annual variation. In general, this is associated with
weather, owl age/experience, reproduction in the previous year, and the presence of barred
owls (Blakesley et al. 2005a; Dugger et al. 2005, 2011; Kroll et al. 2010; MacKenzie et al.
2012; Olsen et al 2004; and Seamans et al 2001).
Spotted owl population dynamics are likely governed by both habitat and weather.”

Spatial Scale Baseline
Figure 5 displays CWHR forest vegetation types with size and density classification 4M, 4D,
5M, 5D typically identified as moderate and high capability habitat, and the various scales of
analysis that will be evaluated in assessing the effects for each alternative. These scales include
the PAC, HRCA, a 0.7 mile radius circle representing the core area, and a 1.5 mile radius circle
representing conditions at the home range scale. Telemetry studies on California spotted owls
closest to Sequoia National Forest determined a mean breeding pair home range size of
approximately 2,500 acres (mixed conifer type)(USDA 2001). It is an assumption of this
analysis that the pair present in the Tobias project area utilizes a larger home range size given the
effects of the Stormy fire of 1990, and the compressed nature of available habitat to the upper
two thirds of the slope. Therefore a 1.5 mile radius circle was used for this part of the analysis.
Considerations in terms of thresholds for the amount of habitat needed within the core and home
range area are not well understood. That said, several research studies have offered tenative
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estimates. Bart (1995) suggested that the productivity and survivorship of the northern spotted
owl increased with the proportion of suitable habitat found within the home range. His analysis
utilized a 1.5 mile radius buffer from the activity center and suggested that survivorship and
replacement-rate reproduction depended on having somewhere between 30 - 50 % of the
landscape (or individual home range for a single owl pair) occupied by suitable owl habitat.
Lee and Irwin (2005, IN:USFWS, Federal Register May 24, 2006 [Volume 71, Number 100])
noted that “reproduction of spotted owls in the southern Sierra Nevada increased with canopy
closure because more pairs successfully nested. However, this increase in canopy closure
appeared to be more of a minimum threshold requirement than a trend, with only marginal
increases in spotted owl reproduction noted as canopy closure increased past the minimum”.
The latter study suggested that at least 44 percent of a 1,062 acre area (0.72 mile radius area)
around the owl activity center was comprised by forests with greater than 40% canopy cover.
Once this minimum was met, the relative amount of forest with intermediate (40-70 percent) and
dense (> 70%) canopy cover had little measurable effects on reproduction of spotted owls
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Figure 5: Scales of analysis (PAC, HRCA, 0.7 mile radius and 1.5 mile radius) used
for the California spotted owl and existing available suitable habitat as identified by
CWHR Forest Vegetation Size and Density classifications (4M, 4D, 5M, 5D).

Table 10 displays the acres of suitable habitat available at each scale, and its representative
percent. Based on Bart, the availability of suitable habitat should fall within 1,350 to 2,250 acre
range or exceed it if possible. Based on Irwin and Lee (2005), the availability of suitable habitat
(>40% canopy closure) should be in excess of 425 acres.
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Table 10: Amount of existing suitable habitat CWHR 4M, 4D, 5M, 5D and 6) in acres at
specified scales (1. 5 mile radius, 0.7 mile radius, PAC, and HRCA) and representative
percent (%) surrounding the owl activity center in the Tobias Project Area (2014).
Owl ID TUL0036
Spatial Scale of Consideration
Total Scale
area
(Acres)

Acres
suitable
habitat

Percent
Area

Home Range - Desired target range for suitable habitat
30-50% of home range in suitable habitats (i.e. 1,350 –
4,500
2,543
57%
2,250 acres or greater) (Bart 1995)
Core Area - Desired target range for suitable habitat
>44%, or a minimum of 425 acres (Lee and Irwin 2005).
1,063
598
56%
PAC - Protected Activity Center –intended to have the
best 300 acres of suitable habitat (CWHR 4M, 4D, 5M,
327*
305
93%
5D and 6)
HRCA- Acres suitable habitat (CWHR 4M, 4D, 5M, 5D
and 6). Home range core area – includes the best 600
705*
604
86%
acres of suitable habitat (incorporates the PAC and 300
acres additional acres)
*Represents the total acres within the PAC or HRCA boundary. Actual acres of suitable habitat as
recommended by the 2004 SNFPA standards and Guidelines is 300 and 600 acres respectively.

Based on the above analysis at the 1.5 mile radius and 0.7 mile radius scales adequate habitat is
available for the spotted owl pair in the Tobias Project area. At the 1.5 mile radius scale
approximately 57% of the available habitat is comprised by suitable habitat types increasing the
probability of survivorship and replacement-rate reproduction to occur. At the 0.7 mile radius
scale 56% of the available habitat occurs in suitable habitat types suggesting a higher potential
for nesting to occur. The pair did in fact nest with young observed in 2015 also suggesting
suitability of available habitat. At the PAC and HRCA scales, 300 acres and 600 acres
respectively, levels of suitable habitat desirable are being met per the SNFPA standards (USDA
2004).
Project actions producing alterations in vegetation size and/or density classification will be
reflected through a change in relative CWHR score, acres of suitable habitat retained at each
spatial scale post implementation, and change in desirable stand attributes. Overall CWHR
habitat suitability scores were calculated at the four scales based on all scored vegetation types,
size and density classifications identified as a scored habitat, with all non-scored vegetation types
assigned a zero value. Scored and non-scored vegetation types were then weighted by the total
number of acres of each habitat within the scale of reference. In addition a scored value was
generated for the Tobias Project area as whole. All CWHR scores by scale are displayed in
Table 11. These values suggest that the highest habitat quality occurs with the PAC and HRCA,
and then declines the further away from the activity center you go. At the largest scale, the
project analysis area, the value is the lowest and still depicts the long term overall effects of the
Stormy Fire.
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Table 11: Estimated CWHR Scored Value Calculated at Various Scales from TUL0036
Protected Activity Center given available habitat.
Scale of Consideration
Tobias Analysis Area
1.5 Mile
0.7 Mile
HRCA
PAC

CWHR Score
0.146
0.438
0.415
0.606
0.649

Prey dynamics: Spotted owls detect their prey by sight and sound, generally pouncing on their
prey from an elevated perch or capturing it mid-air. Their diet varies geographically (Gutierrez
et al. 1995). For example spotted owls in the Sierra Nevada Province prey mainly on northern
flying squirrels (Glaucomys sabrinus) whereas owls in the Southern California Province prey
almost exclusively on dusky-footed woodrats (Neotoma fuscipes) (Verner et al. 1992). On the
Eldorado National Forest the primary dietary component varies by elevation: flying squirrels in
upper elevation (red fir) stands, ground squirrels and gophers in mid-elevation (Sierran Mixed
Conifer) stands, and woodrats in lower elevation (conifer/oak forest) stands (Eldorado National
Forest spotted owl demography crew unpubl. data). Other prey species in the Sierra Nevada
include “deer mice (Peromyscus maniculatus), voles (Microtus spp.), bats, amphibians, insects
(which are consumed with the highest frequency but represent a much lower percentage of the
diet by mass), ground and tree squirrels, chipmunks (Tamias spp.), and some species of bird”
(summarized by Verner et al. 1992 and Gutierrez et al. 1995).
Keane (2014) reviewed recent telemetry studies that focused on spotted owl use of foraging
habitat. Findings from this review consistently indicated that spotted owls used a broader range
of vegetation conditions for foraging in comparison to nesting and roosting habitats. It is thought
this wider use is partially driven by the abundance and availability of important prey species
(Ganey et al. 2003, Glenn et al. 2004, Irwin et al. 2007, and Williams et al. 2011). Roberts and
North (2012) suggested that forest heterogeneity across the landscape can improve spotted owl
viability. “Spotted owl survival and reproductive rates were higher in owl territories that
included a mosaic of vegetation types infused within late-successional forest (Franklin et al.
2000), presumably because there was a greater diversity or abundance of prey within this mosaic
(Ward et al. 1998, Zabel et al. 1995)”.
Risk Factors: Potential threats and stressors to this species include high severity standreplacing fires, expansion of barred owls (Strix varia), loss of large trees and dense canopy
cover, habitat fragmentation, climate change, and disease.
Wildfire - California spotted owls in the Sierra Nevada have evolved in forested landscapes
shaped by fire processes and other human activities. Both the lack of fire and increased levels of
uncharacteristically large scale fire events exhibiting high fire intensity may contribute negative
influences to the spotted owl and its habitat.
Decades of fire suppression over much of the Sierra Nevada have led to dense forested
conditions with heavy fuel loading; these conditions can reduce the quality of foraging and
nesting habitat (Roberts and North 2012). For example, extremely dense stand conditions
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characteristic of fire suppressed forests are not typically used for spotted owl foraging (Verner et
al. 1992, Irwin et al. 2007). Occupancy of nesting spotted owls in fire suppressed forests may
also be negatively influenced by an increasing proportion of smaller trees (< 23 inches in
diameter) around the nest (Blakesley et al. 2005). Fire suppressed forests that have a high
density of small diameter ladder fuels, are more prone to loss in wildfire events under summer
conditions.
In a synthesis of recent available scientific research on California spotted owls, Keane (2014)
concluded that spotted owls continue to occupy landscapes that have experienced low- to
moderate-severity fire as well as some mixed high severity fire. However, the effects of varying
fire severities on spotted owl demographics (e.g., survival, reproduction) across multiple spatial
and temporal (short term versus long term) scales are not well understood and the current
research presents mixed results.
Much of the most comprehensive work involving spotted owl response to fire landscapes suggest
that fires of low to moderate severity have the least impact on continued site occupancy, and
retain a greater subset of desirable stand features in remnant forests post fire. High severity
(catastrophic) fire has been identified as a potential threat to the California spotted owl in past
reviews (Verner et al. 1992, Federal Register, USDI 2006). Large-scale stand-replacing fires can
be detrimental to spotted owls, at least in the short term, possibly because these large areas do
not contain habitat features important to spotted owls (Anthony & Clark 2008). High severity
fires that kill most or all of the living trees effectively reduces the availability of preferred
nesting and roosting habitat (mature coniferous forests with high tree canopy cover ≥70%),
multilayered canopies, and an abundance of large trees and snags) that can take centuries to
regrow.
The 2011 annual report of the Plumas Lassen study (PLS) released in June of 2012 investigated
the response of spotted owls to various wildfires which occurred within their study area (Keane
et al. 2012). This included the 2007 Moonlight-Antelope Complex Fire (MACFA) where
approximately 52% of the fire burned at high intensity, and the 2008 Cub-Onion Fire (COCFA)
in which only 11% burned at high intensity. PLS conducted California spotted owls surveys
during the breeding period across the landscape for two consecutive years following the fires.
Prior to the MACFA there were 23 PACs located in the fire perimeter that had extensive baseline
survey data. In the two years following the fire, surveys documented significant changes to the
vegetation and amounts and distribution of California spotted owl habitat within the MACFA as
a result of high severity wildfire. Results from this analysis suggested that the immediate postfire landscape in this instance were likely not to support territorial California spotted owls. The
majority of territorial spotted owls observed were located in the buffer area surrounding the fire
perimeter. Their data noted that single male spotted owls detected across the burned landscape
may have been present because of previous site fidelity or perhaps were opportunistically
utilizing a flush of prey in the first year following the fire. Three detections of individual spotted
owls just within the perimeter of the burn suggested that some owls were able to exploit the edge
between the burned and unburned habitat for foraging. In contrast, the results for the COCFA
landscape and distribution patterns suggested that spotted owls were able to persist in the postfire landscape of low -moderate severity wildfire with similar abundance and spacing as had
been observed in unburned forest outside the burned areas (Keane et al. 2012).
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In southwest Oregon, Clark (2007) and Clark et al. (2011) found that annual survival rates were
lower in northern spotted owls inhabiting burned areas or displaced by the wildfire as compared
to owls that inhabited areas outside the burn perimeter. Clark (2007) observed that although 23
northern spotted owls used all types of fire severity, within burned areas owls strongly selected
low severity or unburned areas with minimal overstory canopy mortality. In this burned
landscape, owl high-use areas were characterized by lower fire severity and greater structural
diversity. Clark (2007) and Clark et al. (2011) also found that post-fire salvage logging reduced
owl habitat quality.
Some research would indicate that high severity fire can be beneficial for spotted owls when it
occurs in small scale (50-100 acres) patches. For example Bond et al. (2002) hypothesized that
wildfires have little short term impacts on spotted owls reporting that northern, California, and
Mexican spotted owl survival, site fidelity, mate fidelity, and reproductive success at 11
territories one year after fires seemed uninfluenced by the fires. Four of the territories were
mapped as having experienced low-to moderate-severity fire and four experienced high severity
fire that burned >30% of the territories. In as separate study Bond et al. (2009) reported that
spotted owls selectively foraged in high severity burned areas post wildfire. These study
findings however were based on a small sample size (7 owls) over a short duration (12 weeks)
four years after the fire event. Since the completion of this brief study, survey observations
detected at least one of their banned study owls within a different territory, with a new mate,
located in habitat away from high severity burn patches (R. Galloway, personal observation).
Roberts et al. (2011) estimated that California spotted owls studied in Yosemite National Park
had similar detection, density, and occupancy rates between randomly selected unburned sites
(16) and recently burned (<15 years since burn) sites (16) that had predominantly burned at lowto moderate- severity. Jenness et al. (2004) found no statistical relationship between fire with
mixed severity effects and Mexican spotted owl occupancy and reproduction in Arizona and
New Mexico, but the authors caution that higher occupancy and reproduction in unburned sites
may not have been detected as statistically significant because of small sample size, lack of
information on temporal and spatial variability in owl occupancy rates, and high variability in
burn extent and severity.
In a comparison of owl occupancy dynamics in burned versus unburned sites in the Sierra
Nevada, Lee et al. (2012) found that the probability (model mean-averaged) of colonization and
local extinction did not differ substantially between burned and unburned sites and the authors
concluded that fire has no significant effect on occupancy dynamics. The authors also found that
owls continued to occupy sites (a distinct area in which a single or territorial owl or pair had
been detected) where almost one third (32%) of suitable habitat had been burned at high severity.
They hypothesize that there may be a critical spatial threshold (proportion of a site) above which
a burn at high severity could adversely affect spotted owl occupancy. Collectively, a large
number of studies of fire effects on owls suggest the presence of large trees and high overstory
canopy closure are the most important pre- and postfire conditions associated with spotted owl
occupancy (Roberts and North 2012).
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Harvest and Fuel reduction treatments - Forest managers remove ladder and surface fuels in
efforts to reduce the potential for stand-replacing fire. Often times these treatments are
conducted using mechanical equipment or a combination of hand and mechanical treatments.
Keane (2014) noted that few studies have directly assessed the effects of these types of
treatments on spotted owls and their habitat, although researchers have advocated for more
rigorous experimental studies designs (BACI) to evaluate the effects of fuels reduction work. In
lieu of these approaches researchers work to establish a baseline and then monitor changes in
owl response using models to evaluate the evidence of treatment effects on observed responses.
Inferences from these passive adaptive management approaches are weaker than those using
BACI designs because observed results may occur from other uncontrolled factors.
The results of simulation modeling research summarized in Keane (2014) suggests that some
fuels treatments on a small portions of the landscape can reduce the risk of habitat loss due to
wildfire, and that treatments may lower fire risk within spotted owl core areas with minimal
effects on owl reproduction (Irwin 2005 IN: Keane 2014). The USFWS (USDI 2006) recognized
that short term impacts on California spotted owl could occur from fuel reduction projects for the
greater, long-term benefit of protecting nesting habitat from being lost to a stand-replacing fire.
However, the effects of fuel reduction treatments to prevent stand-replacing fires as previously
discussed are not well understood and more on-the-ground scientific study would be useful in an
adaptive management framework.
Review of several landscape scale fuel reduction project and their impact on California spotted
owl occupancy crafted under the Herger-Feinstein Quincy Library Group Forest Recovery Act is
beginning to produce some information. These fuel reduction projects utilized treatments that
included: 1). Defensible Fuel Profile Zones (DFPZ) designed to serve as fuel breaks with lower
canopy cover (40%), tree density, and ladder fuels; 2). Understory thin, prescribed as removal of
shrubs and trees < 10” dbh; 3). Understory thin followed by underburn; and 4) Group selection, a
removal of all trees < 30” dbh in small 0.8-hectare patches. Gallagher (2010) tracked
movements of 10 California spotted owl pairs and found that foraging spotted owls avoided
DFPZs which had the most intense prescription (lower canopy cover, ground cover etc.), but
results were inconclusive for other fuels treatments such as such as understory thinning .
Seamans and Gutierrez (2007a) found that California spotted owl territories with more mature
forest had higher probabilities of colonization and lower probabilities of becoming unoccupied.
It was noted that alteration of as little as ≥20 hectares (49 acres) of mature forest (defined as
stands with >70% canopy cover) in spotted owl territories may decrease the probabilities of
colonization. However, Keane noted that “it was unclear whether breeding dispersal or other
factors, such as lower survival, are associated with variability in the probability of a territory
becoming unoccupied. It was also unclear if the probability of a territory becoming unoccupied
is related to the amount of mature forest within or among territories (Keane 2014).”
The results from a separate opportunistic case study of fuel reduction treatments (mechanical
thinning of understory trees and/or prescribed fire) on PAC occupancy and owl reproduction in
the Stanislaus National Forest indicates that such treatments can be compatible with owl use and
reproduction as owls continued to occupy the treated PACs and produce young (unpublished
report, A.Rich 2007).
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Barred Owls - Barred owls are an increasing risk factor for California spotted owls in the Sierra
Nevada. Barred owls have been able to replace or displace northern spotted owls over large
parts of their range (Keane 2014). Barred owls can hybridize with spotted owls and possibly
out-compete spotted owls given their more generalist prey base and smaller home range. Barred
owls were first recorded within the range of the California spotted owl in 1989 on the Tahoe
National Forest. Two sparred owls (hybrids of spotted and barred owls) were reported in the
Eldorado National Forest during 2003 – 2004 (Seamans et al. 2004), and one of these sparred
owls is still present on the study area. Barred owls were first recorded in the southern Sierra
Nevada in 2004 (Steger et al. 2006). Ongoing research has documented 73 records of barred or
sparred owls in the Sierra Nevada to date, with the majority of records from the northern Sierra
Nevada (Tahoe, Plumas, and Lassen National Forests). Of note, five new records of barred owls
were documented in the Stanislaus and Sierra national forests in 2012, indicating further range
expansion of barred owls in the southern Sierra Nevada. Barred owl numbers are likely higher
than documented in the Sierra Nevada, as there have been no systematic surveys for them to
date.
Climate Change – Keane (2014) reviewed the potential effects of climate change on the spotted
owl and noted that across their range they exhibit population-specific demographic relationships
with local weather and regional climates (Glenn et al. 2010, Glenn et al. 2011, Peery et al. 2012).
Seamans and Gutiérrez (2007b) reported that temperature and precipitation during incubation for
the California spotted owl most affected reproductive output, and conditions in winter associated
with the Southern Oscillation Index (SOI) most affected adult survival on the Eldorado National
Forest. Weather variables explained a greater proportion of the variation in reproductive output
than they did for survival. Further, these two weather variables were also included in the best
models predicting annual population growth rate (Seamans and Gutiérrez 2007b). MacKenzie et
al. (2012) found that SOI or other weather variables explained little variation in annual
reproduction for this same population of owls. Keane (2014) suggested that future responses to
climate change are likely to be governed by complex interactions of factors that directly affect
spotted owls and their habitat, as well indirect factors that can affect habitat (e.g., insect pests,
disease, increased fire risk, etc.). Carroll (2010) recommended that dynamic models that
incorporate vegetation dynamics and effects of competitor species in addition to climate
variables are needed for rigorous assessment of future climate change on spotted owls.
Disease - Little information exists on disease prevalence in California spotted owl populations,
and or the effects of disease on individual fitness or population viability. Blood parasite
prevalence sampling for California spotted owls in the northern Sierra Nevada documented that
79 percent of individuals were positive for at least one infection, whereas 44 percent of
individuals tested positive for multiple infections (West Nile Virus (WNV)), a mosquito-borne
flavivirus first detected in eastern North America in 1999. WNV can have high and acute
species-specific mortality rates in many raptor species (owls, hawks, and their relatives) (Gancz
et al. 2004, Marra et al. 2004). Keane (2014) discussed that none of the 141 individual
California spotted owl blood samples collected from the southern (Sierra National Forest,
Sequoia-Kings Canyon National Park) or northern (Plumas and Lassen National Forests) Sierra
Nevada from 2004 – 2008 have tested positive for WNV antibodies, which would indicate
exposure and survival (Hull et al. 2010). Adult, territorial California spotted owls have high
annual survival (80 – 85 percent) that has been stable across years, and no evidence has been
published from the four long-term demographic studies indicating changes in adult owl survival.
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Nevertheless, although no effects have been documented to date, future outbreaks of WNV may
pose a risk to California spotted owls.
Northern Goshawk
State Wide Range, Distribution, and Trend: Northern goshawks occupy boreal and temperate
forests throughout the Holarctic zone (Squires and Reynolds 1997). The northern goshawk is a
year-round resident throughout many higher elevation areas of California. A synthesis of
historical and current records indicates the species is well distributed across its core breeding
range in most of the northern Coast Ranges, the Klamath and Siskiyou Mountains, across the
Cascades, Modoc Plateau, and Warner Mountains, and south through the Sierra Nevada (Shuford
and Gardali 2008, USDA 2001, Zeiner et al. 1990). The 2001 SNFPA FEIS reported 577
breeding territories within Sierra Nevada National Forests, although actual population trends for
this species in California are not well understood.
Sequoia National Forest has conducted surveys to detect nesting northern goshawks
intermittently in relation to projects or based on reported sightings. A network of northern
goshawk Protected Activity Centers (PACs) have been established for known or newly
discovered breeding territories. These PACs are managed by the Forest to protect nest sites and
their habitat. At present, the Forest manages 26 northern goshawk PACs encompassing an
estimated 5,200 acres.
A habitat suitability model developed by Keane and Parks (2001) for Sequoia National Forest
was used to identify suitable goshawk nesting habitat in the project area. Surveys for northern
goshawk were then conducted in the breeding season using broadcast call methods. Surveys
were conducted in the Tobias Project Area in 2011, 2013, and in 2015. No detections were noted
through the surveys, and no goshawk PACs identified as part of the Forest network occur in the
Tobias Project area. The closest active territory where a PAC has been established occurs
approximately two air miles from the project vicinity.
Habitat Preference and Biology: The northern goshawk is associated with the use of older-age
conifer, mixed, and deciduous forests. Forest stands with high suitability contain an availability
of large live trees for nesting, a closed canopy for protection and thermal cover, and open space
in the understory for maneuverability and flight (Hargis et al. 1994, Squires and Kennedy 2006).
Northern goshawks forage within a wider range of forest types and conditions. Large snags and
downed logs are considered important components within foraging habitat because such features
benefit various prey species (Reynolds et al. 1992).
Generalized habitat models based on best professional opinion contained in the CWHR database
rate the following vegetation types, tree size and density classifications as high and moderate
capability habitat for nesting goshawks (Table 12).
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Table 12: High and moderate capability CWHR habitats for the northern goshawk.
Nesting Habitat Size and Canopy
CWHR Habitats
Cover Classes for High and
Moderate Capability
Subapline conifer
Aspen
Eastside Pine
Red Fir
Jeffrey Pine
Lodgepole Pine
Sierran mixed conifer
White Fir
Ponderosa Pine
Montane Hardwood-Conifer
Montane Hardwood
Montane Riparian

4M, 4D, 5M, 5D
4M, 4D, 5M, 5D, 6
3M, 3D, 4M, 4D, 5M, 5D
4M, 4D, 5M, 5D
4M, 4D, 5M, 5D
3M, 3D, 4M, 4D, 5M, 5D
4M, 4D, 5M, 5D, 6
4M, 4D, 5M, 5D, 6
4M, 4D, 5M, 5D
4M, 4D, 5M, 5D, 6
4M, 4D, 5M, 5D
4M, 4D, 5M, 5D, 6

All CWHR size classes and canopy closures are included unless otherwise specified; dbh = diameter at breast
height; Canopy Closure classifications: S=Sparse Cover (10-24% canopy closure); P=Open cover (25-39%
canopy closure); M=Moderate Cover (40-59% canopy closure); D=Dense cover (60-100% canopy closure);
Tree size classes: 1 (Seedling)(<1” dbh); 2 (Sapling)(1”-5.9”dbh); 3 (pole)(6”-10.9”dbh); 4 (small tree)(1123.9”dbh); 5 ( Medium/Large tree)(>24”dbh); 6 (Multi-layered tree. (CWHR 2005).

Using the CWHR Model, there are an estimated 183,170 acres of suitable habitat in the Western
Divide Ranger District. Applicable forest vegetation types from Table X found within the
Tobias Project area include: Jeffrey pine, red fir, white fir, Sierra mixed conifer, ponderosa pine,
montane hardwood conifer, and montane hardwood (6, 5D, 5M, 4D, 4M). There are an
estimated 2,150 acres of suitable nesting and roosting habitat within the Tobias Project area.
Reproduction and Home Range: Nesting chronology varies annually and by elevation. In
general, nesting is initiated in February with nest construction, egg-laying, and incubation
occurring through May and June (Dewey et al. 2003). The average incubation period is
approximately 33 days and the nestling period typically extends from early June through early
July, with most young fledged by mid-July. Young birds hatch and begin fledging in late June
and early July and are independent by mid-September. Goshawk nests are generally constructed
in live trees and are usually among the largest trees in the stand. Nest trees averaged 32” dbh in
the Lake Tahoe region, 34” dbh in the Inyo National Forest, and 51” dbh in Yosemite National
Park (USDA 2001). Nest sites located in PACs near the TRRP Project have similarly occurred
in large live trees (4 nest sites, tree dbh’s 102”, 69”, 55” and 137”). Human disturbance has the
potential to cause northern goshawks to abandon nest sites during the nesting and post fledging
period (USDA 2001). Responses to disturbance can be quite variable and dependent on the
individuals occupying the site.
Canopy cover values at nest sites appear to vary widely throughout California (USDA 2001).
Based on mean values reported, the range extends from 31% (sd =13) reported on the Inyo
National Forest (n=20) to 70.4% (se =3.1) reported in the Lake Tahoe region (N=35). Other
estimations reported for eastside pine on the Lassen and Modoc National Forests also fall this
range with a mean 64%. In Yosemite National Park, Maurer (2000) found that northern
goshawk nest sites (n=33) averaged 65% (sd =15, range 39 – 100%).
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The mean breeding home range size for females varies in the Sierra Nevada. Studies from the
Lake Tahoe region estimated female home ranges at approximately 4,980 acres, with those from
the Inyo National Forest estimated at 3,300 acres (USDA 2001).
Prey Resources: Northern goshawks have evolved morphological adaptations for capturing
prey in forested environments, but are also capable of ambushing prey in open habitats.
Reynolds and Meslow (1984, IN: USDA 2001) found that the goshawk is a height zone
generalist, taking prey from the ground-shrub and shrub-canopy layers. Some authors suggest
that goshawks may forage along edge environments created between dense forests and adjoining
habitats such as brush fields, plantations, meadows, streams, and some instances along roads.
Northern goshawks are known to prey on over 50 species of birds and mammals throughout their
western range (Graham et al. 1994). Prey size varies little between geographic regions (Boal and
Mannan 1996). The key species or species groups that are more prevalent in goshawk diets in
the Sierra Nevada include Douglas squirrel, Spermophilus spp. (golden-mantled squirrel, belding
squirrel, and California ground squirrel), chipmunks (Tamias spp.), Stellar’s jay, northern flicker,
and American robin (USDA 2001). Many of these species are ground dwellers or spend a
proportion of their time near the ground. Important components for foraging habitats also
include an availability of snags (min. 3/ac. >18 inches dbh) and downed logs (minimum 5/ac.
greater than 12 inches dbh) for prey populations. It has been hypothesized that relatively open
shrub and lower canopy layers within forested stands may facilitate prey detection and capture
by northern goshawks (USDA 2001).
In California, mature and old growth habitat (≥20.8 inches DBH, canopy closure ≥40%) were
used, whereas open habitats such as meadows and early seral areas were avoided in mixedconifer forests (Austin 1993). In Arizona, Beier and Drennan (1997) found that goshawks
foraged in stands that had higher canopy closure, greater tree density, and a greater density of
large trees (>16.2 inches DBH) than on contrast plots. Prey availability rather than prey
abundance, within suitable foraging habitats, appears to be more important to habitat use by this
species (Reynolds et al. 2006).
Risk Factors: Some of the threats facing goshawk include habitat loss and fragmentation (e.g.,
loss of large diameter trees), forest structure changes and changes in prey populations due to fire
suppression and climate change, risk of habitat loss due to stand-replacing fires, and disturbance
from human activity in and near territories. A study conducted by Morrison et al. (2011) in the
Lake Tahoe Basin indicated that northern goshawks are susceptible to human disturbance; human
activity was twice as high within infrequently occupied territories as compared to frequently
occupied territories. Many kinds of human activities have been documented to affect raptors by
altering habitats; physically harming or killing eggs, young, or adults; and by disrupting normal
behavior (Postovit and Postovit 1987, Delany et al. 1999 as cited in Morrison et al. 2011). A recent
study on nesting northern goshawk response to logging truck noise found that while goshawks
alerted (turned their head in the direction of the noise) to the noise they did not flush and response
was inversely proportional to the distance of the nest from the road (Grubb et al. 2012).
American marten
State Wide Range, Distribution, and Trend: This species is continuously distributed in
Alaska and Canada, but discontinuously distributed in the western contiguous United States,
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where it occurs only in mountain ranges with preferred habitats. In California, the American
marten (marten) is currently distributed throughout the Sierra Nevada and Cascades primarily
between elevations of 5,500 to 10,000 feet, with the greatest consistency of detections at
elevations exceeding 7,200 feet (CDFG 2005, Kucera et al. 1995, Zielinski et al 2005). Based on
track plate and camera data collected between 1989 and 1995, Kucera et al. (1995) concluded
that marten appeared to occupy much of its historic range in California, particularly in the Sierra
Nevada and south of the Trinity Mountains, but noted gaps in the distribution in Del Norte and
Humblodt Counties. They also noted negative survey results at numerous locations in central
Plumas County and in southern Tulare County (ibid).
Moriarty et al. (2011) reported approximately 60% fewer detections of marten at Sagehen
Experimental Forest (SEF) on the Tahoe National Forest than reported in the 1980s. These
results, although on a smaller spatial scale, are similar to those reported by Kirk and Zielinksi
(2009). Although the cause of the decreased detections is unclear, Moriarty et al. (2011)
hypothesized that this was associated with loss and fragmentation of habitat; during the period of
decline 39% of forested areas at SEF experienced some form of timber harvest (11% clear-cut or
shelterwood and 28% salvage). Habitat and occupancy models developed by Spencer and
Rustigian-Romsos indicate that habitat connectivity for marten is fragmented north of the Plumas
National Forest where martens appear to be restricted to isolated or semi-isolated high elevation
areas (consistent with Kirk and Zielinksi (2009)) whereas south of the Plumas, habitat
connectivity does not appear to be greatly limiting for martens although the authors suggest that
Interstate 80 may be a significant barrier to movement. An emerging issue across marten
populations in California is a highly skewed sex ratio, near 2:1 males to females (Slauson pers.
comm. 2013). Reproductive habitat appears to be much more limited throughout the
range. Therefore, there is a greater need for maintaining existing reproductive habitat and
restoring it where it has been lost (Slauson pers. comm. 2013).
There are no current estimations of marten population size or density within the Sierra Nevada.
The relative size of historical populations can only be inferred from Grinnell et al.’s (1937)
statement that 1,088 marten were reported trapped in California between 1920 and 1924.
Elsewhere within the marten’s range reported densities have ranged from roughly 1 to 6
marten/Sq. Mi. (Francis and Stephenson 1972, Soutiere 1979, Archibald and Jessup 1984,
Thompson and Colgan 1987). However, Powell (1994) cautions the value of these data given
that Martes spp. populations in general annually fluctuate as much as a magnitude in response to
prey fluctuations.
Distribution within Sequoia National Forest and Tobias Project Area: Marten distribution
on Sequoia National Forest extends from the middle of the Greenhorn Mountains near the Kern/
Tulare County border north through the Western Divide Ranger District including the western
portion of the Golden Trout Wilderness through the Hume Lake District. The California Natural
Diversity Database shows sporadic historic detections of marten on the Kern Plateau prior to
1989, however, no confirmed detections of marten have been noted in more recent surveys.
The fisher and marten Long Term Status and Trend Monitoring Program began in 2002 as part
of the SNFPA (USDA 2001). The basic monitoring objective for each species is the same: to
detect 20% declines in population abundance and habitat across the Sierra Nevada. The
monitoring relies on tracking an index of abundance – the proportion of sites occupied over time.
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Naïve occupancy rate results for marten from 2002-2014 show a slightly varied but consistent
trend of occurrence over the reporting period sampled (Table 13). The 2007 Long Term Status
and Trend Monitoring Report noted that marten are more commonly detected on Sierra National
Forest than on Sequoia National Forest, and that the number of marten detections reported on the
west slope of Sequoia NF south of Tulare County line quickly decrease (USDA 2007). These
results would seem to support findings by Kurcera (1995) which noted negative survey results
for marten in portions of the southern extent of Tulare County and within Kern County (pers.
Comm. R. Truex 2010).
Table 13: Naïve (observed) marten occupancy rates, the proportion of sample units where
the species was detected for marten over 2002-2014 time period.
Year

Sequoia NF West Slope

2002

0.39

2003

Sequoia Kern Plateau*

Sierra NF

Entire Area

0.00

0.13

0.19

0.04

0.00

0.07

0.05

2004

0.26

0.00

0.10

0.12

2005

0.10

0.00

0.18

0.13

2006

0.27

0.00

0.15

0.16

2007

0.18

0.00

0.15

0.13

2008

0.14

0.00

0.10

0.09

2009

0.00

0.00

0.05

0.04

2011

0.22

0.00

0.26

0.21

2012

0.39

0.00

0.34

0.32

2013

0.05

0.00

0.22

0.15

2014

0.08

0.00

0.26

0.16

Long term status and trend monitoring stations within the vicinity of the Tobias Project area are
diplayed in Figure 6. No martens were detected in the Tobias Project Area through these efforts,
or additional District Surveys conducted. Detections of marten have been recorded on west
slope of the Greenhorn Mountains within a half a mile of the Tobias border. This small detection
cluster becomes very infrequent at the southern fringes of Tulare County.
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Figure 6: Long Term Carnivore Monitoring Stations and Results for Marten
From 2002-2014 (J.Tucker 2015).
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Species Biology and habitat preferences: Species Biology and habitat preferences: Marten
are most commonly assoicated with moist mature conifer forests interspersed with meadows,
providing abundant small mammal prey, features for resting and denning, and sufficient canopy
coverage for protection (Buskirk and Ruggiero 1994). The California Wildlife Habitat
Relationships (CWHR) model show moderately to highly important habitat types for marten as:
red fir, lodgepole pine, subalpine conifer, mixed conifer, Jeffrey pine, white fir, montane
hardwood-conifer, and eastside pine (CWHR 2005) with size and density classifications of: 4M,
4D, 5M, 5D, and 6. Using the CWHR Model, there are an estimated 151,340 acres of suitable
habitat in the Western Divide Ranger District, with an estimated 2,064 acres of suitable habitat
within the Tobias Project area.
Martens can inhabit younger forests if important elements of the mature forest are still present,
especially structures for resting and denning (Purcell et al. 2012, Zielinksi 2013). Riparian areas,
especially near mature forest, are important for foraging (Zielinksi 2013). The abundant large
trees and dead-wood structures associated with marten presence provide prey resources, resting
structures, and escape cover (Zielinksi 2013). Rest structures typically include snags, logs, and
stumps; trees and snags used for resting are often the largest available (>35 inches in diameter)
(Purcell et al. 2012). Rest structures vary with season such that above-ground cavities are used
in summer and subnivean logs, snags, and stumps are used during the winter (Zielinski 2013).
Den structures typically include arboreal cavities in live trees, snags (Gilbert et al. 1997, Raphael
and Jones 1997, Bull and Heater 2000) and logs, rock crevices and squirrel middens (Ruggiero et
al. 1998). Resting and denning structures may be the most limiting resource for marten on the
landscape since this species uses multiple structures within their ranges (Purcell et al. 2012).
Buskirk and Powell (1994) suggested that marten tend to utilize stands that are structurally
complex (contain large live trees, snags, and large down logs) and have denser (although not
uniform) overhead canopy cover. In the northern Sierra Nevada, marten selected stands with 40
to 60 percent canopy closure for both resting and foraging, and avoided stands with less than 30
percent canopy closure (Spencer et al. 1983). Koehler et al. (1975) indicated that marten avoided
stands with less than 30 percent canopy cover; however, Bull et al. (2005) in northeast Oregon
found marten avoided stands with less than 50% canopy cover. Research has shown that marten
cross over small openings, narrow road prisms, and travel and forage along forest/Meadow edge
environments, and within burn areas (Koehler and Hornocker 1977, Buskirk and Powell 1994).
Cablk and Spalding (2002) published results of snow-tracked marten at the Heavenly Ski Resort
(Lake Tahoe) and found that where marten were detected, the mean canopy closure was only
30%. Marten were noted to frequently cross and forage within open ski runs.
Standing dead and down material such as large snags, large downed logs, and debris piles
provide protection from predators, habitat for prey and access points to subnivean (below snow)
spaces that provide protective thermal micro-environments, especially in the winter (Buskirk and
Powell 1994, Spencer et al. 1983, Thompson and Harestad 1994, Bull et al. 2005). Bull et al.
(2005) found marten in northeastern Oregon prefer habitats with high volumes of dead and down
trees, and avoid areas with low densities of dead trees. Hence, large coarse woody debris (snags,
downed logs, large branches, and root masses) are an important winter habitat component for
both resting/denning and foraging. In the Southern Sierra Fisher and Marten Study (Zielinski et
al. 1995, unpublished Progress Report III) marten rest sites (N=114) were identified through
radio telemetry methods. Marten rested most commonly in structures near the ground including
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large logs, rocks and rock outcroppings, root-wads, and burrows. Tree rest sites were used more
often in winter than summer.
The SNFPA FEIS (USDA 2001) offered tentative estimates for key structural components
thought to be important for marten in west side suitable habitats (Table 14). Den and rest sites
are thought to occur in forest patches with denser canopy cover and higher numbers of large old
trees. These patches may exist in scattered distribution across the landscape and exceed canopy
and size class levels found throughout the majority of the surrounding suitable habitat. Foraging
habitat tolerance is believed to be more open with canopy cover ranging from 40 percent or
higher.
Table 14: Tentative Estimates for Key Structural Components Important for Marten
(SNFPA FEIS, USDA 2001).
Habitat Element
Westside Habitats
Travel/Forage
Denning/Resting
Canopy Cover
>=40%
>=70%
Largest Live
>=24”dbh, >=6/acre
>=24”dbh, >=6/acre
Conifers
Live Tree Basal
163-350 sq ft/acre
Area
Largest Snags
Ave 2.5/acre >=24” dbh
Ave 5.0/acre >=24” dbh
Coarse Woody
Largest logs (>15 ft long)
Largest logs (>15 ft long) for 5Debris
for 5-10 tons/acre in Decay 10 tons/acre in Decay Classes 1Classes 1-3
2
At the landscape scale, patches of preferred habitat and the distribution of open areas with
respect to these patches may be critical to the distribution and abundance of martens (Buskirk
and Powell 1994). Small open areas, especially meadows, and regenerating stands (or
plantations) are used by marten as foraging habitat, but these openings are of optimum value
when they occupy a small percent of the landscape and occur adjacent to mature forest stands
meeting requirements for den or rest habitat.
Martens appear to avoid landscapes with greater than 25 to 30 percent of the area in openings,
even where suitable habitat connectivity exists (Chapin et al. 1998, Hargis et al. 1999). Fuller
and Harrison (2005) found marten use declined when 25 to 40 percent of the area was comprised
of regenerating forest. Poole et al. (2004) found British Columbia martens to categorically avoid
non-forested cover types, but they did extensively use young (<40 years of age) deciduous stands
during the summer. Small dispersed tree harvest units (like group selection harvest) within a
forest matrix should have less impact to marten then large contiguous clearcuts or shelterwood
harvest, and may actually improve edge conditions important to foraging martens (Thompson
and Harestad 1994). Nonetheless, there appears to be a threshold (>25 percent openings) where
opening creation may become detrimental, resulting in marten abandonment of the area (Hargis
et al. 1999), at least until these stands regenerate dense overhead canopy cover. Review of
habitat conditions within the Tobias Analysis area suggest it likely represents low habitat
capability for the marten due to the effects of the Stormy Fire. Presently an estimated 60% of the
analysis area is comprised by brush types.
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Home Range and Reproduction: Home range areas for marten in the southern Sierra Nevada
(Sequoia, Sierra, and Stanislaus National Forests) were estimated at 254 acres for females and
807 acres for males (values expressed as mean of two home range estimating techniques: 95%
minimum convex polygon, and adaptive kernel)(USDA 2001). Marten give birth to their young
between mid-March and late April. A variety of structures are used for dens, which include
cavities in large trees, snags, stumps, logs, burrows, caves, and rocks. In most cases involving
standing trees, logs and snags, dens were found in large structures. Canopy cover and the
number of large old trees in these patches typically exceed levels available in surrounding
habitat. The availability of habitat suitable for natal dens may limit reproductive success and
recruitment (Buskirk and Ruggiero 1994).
Females appear more habitat-selective than males, presumably due to the higher energetic
requirements of reproduction (Buskirk and Ruggiero 1994). Marten do not alter their home
ranges seasonally; though habitat use within the home range varies. Areas of greater cover, for
example, are utilized during periods of inclement weather, and areas with large structural cover
are used seasonally as den sites. Breeding occurs from late June to early August, peaking in
July. Active gestation, which follows a 233-248 day embryonic diapause, lasts 27 days (260-275
days gestation total). Parturition occurs in March and April. Young may be moved from the
natal den to a maternal den(s) and emerge at approximately 50 days. Juveniles become
independent in late summer but disperse later (summarized in Buskirk and Ruggiero 1994).
Prey Resources: Marten have been identified by most researchers as habitat specialists but
dietary generalists and opportunistic in their foraging strategy (Ruggeriero et al. 1994, Martin, IN
Buskirk et al. 1994, USDI 2004). Some authors suggest that their ability to adjust predatory
patterns and prey type are important factors that enable them to balance energetic needs (Buskirk
and Powell 1994). Marten eat a wide diversity of prey items, which include small to mid-sized
mammals (voles (Microtus spp.), Douglas squirrels (Tamiasciurus douglasii), deer mice
(Peromyscus spp.) birds, insects (wasps, hornets and yellow jackets), fruits and nuts, vegetation,
and carrion. Various studies in the Sierra Nevada indicate that martens have a strong preference
for use of forest-meadow edges, and riparian forests appear to be important foraging habitats
(Spencer et al. 1983, Martin 1987). Both Simon (1980) and Spencer (1981) found heavy marten
use along Sierra Nevada meadow edges. Marten preferred foraging in areas within 197 feet of a
meadow, but avoided areas greater than 1,312 feet from a meadow and rarely ventured farther
than 33 feet within a meadow (Spencer et al. 1983). Spencer et al. (1983) also found martens to
prefer areas with an abundance of Douglas squirrel feeding sign.
Risk Factors: Some of the threats facing martens include habitat loss and fragmentation,
especially clear-cutting, fuel reduction treatments, and wildfire (Zielinksi 2013). Marten
occupancy and geographic range is also predicted to be influenced by climate change such that
the species will be highly sensitive to climate change, and would probably experience the largest
climate impacts at the southernmost latitudes (i.e. in the southern Sierra Nevada) (Lawlor et al.
2011).
Marten are sensitive to habitat loss and fragmentation and rarely occupy landscapes after >30%
of the mature forest has been harvested (Zielinksi 2013). Martens tend to avoid clear cut
openings or will cross only small openings (e.g., < 500 feet). However, openings that have some
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structure retained (e.g., isolated trees, snags, logs), were more likely to be crossed by marten in
the Rocky Mountains, even if the openings were relatively large (maximum distance = 600 feet),
than if the opening had no structures and were small (summarized in Zielinksi 2013). Females
tend to be more specialized than males in their habitat needs and tend to avoid managed areas of
lesser habitat value and greater predation risk (summarized in Zielinski 2013).
The effect of thinning treatments (including fuel reduction treatments) on marten in the Sierra
Nevada is currently being studied. The effects can be positive and negative for marten; positive
if treatments set the trajectory toward historical conditions while retaining key habitat features
(e.g., snags, large and complex trees, coarse woody debris), and if unsuitable stands are treated to
accelerate the recruitment of mature forest characteristics and reduce the chance of catastrophic
wildfire (Slauson and Zielinksi 2008). The effects can be negative if the treated habitat increases
the risk of predation by reducing canopy cover significantly, removing resting and denning
structures and escape cover (e.g., tree boles), and/or reducing the complexity of the understory
(clear cutting from below). Treatments effects can also be negative if habitat patches require a
lot of energy and risk to travel between (increased fragmentation), if treatment has adversely
effected prey resources, and if den structures are reduced or altered in a way that reduces the
survival of young (Slauson & Zielinski 2008).
According to Zielinksi (2013), there is a need to understand the tradeoff between treating stands
to reduce fuel loadings and loss of the stand to catastrophic wildfire. Some simulation work for
fisher for example suggests that the indirect and immediate negative effects of treatment are
justified for the long term positive effects for the prevention of large wildfires in fisher habitat
that could damage and fragment habitat over larger areas (Scheller et al. 2011). For northern
spotted owls, a simulation model indicated that active management of sites with high fire hazard
was more favorable to spotted owl conservation over the long term (75 years) than no
management (Roloff et al. 2012). Purcell et al. (2012) suggests that research findings support the
validity of recommendations made in North et al. (2009) to treat habitat for marten in areas
where historically, fire would have burned less frequently, such as north-facing slopes, canyon
bottoms, and riparian areas. Regardless, the type and timing of treatments as well as home range
and landscape-level effects from treatments should be carefully evaluated to understand the short
and long term outcomes.
Habitat connectivity is naturally limited by the spatial distribution of suitable habitats on the
landscape. Green (2007) found that marten frequently occurred in continuous stands of Sierran
mixed conifer, red fir, and subalpine forest dominated by large trees (size classes 5 and 6) and
dense canopy cover at sites in western and southwestern parts of Sequoia and Kings Canyon
National Parks. However, in the northern and eastern parts of the Park, Green found that marten
in higher elevations utilized areas with smaller diameter trees (mean tree size class 4) and lower
canopy cover (range from <10% to dense) that were less continuous, “often occurring in linear
patches along streams or around edges of lakes” (2007). Continuity of forested habitat in high
elevation areas may be ameliorated by the presence of boulder fields, talus slopes, abundant
surface rocks, and/or shrubs (Buskirk and Zielinski 2003, Slauson 2003, summarized in Green
2007). These alternate sources of thermal, predator, and/or foraging cover may be important as
linkages between preferred habitats and, at the landscape level, for habitat connectivity.
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Townsend’s big-eared bat
State Wide Range, Distribution, and Trend: The Townsend’s big-eared bat (Corynorhinus
townsendii) occurs throughout the west and is distributed from the southern portion of British
Columbia south along the Pacific coast to central Mexico and east to the Great Plains, with
isolated populations occurring in the south and southeastern United States. Historically the
Townsend’s big-eared bat was found throughout California as a scarce, but widespread species
(Barbour and Davis 1969). It is typically found from low desert (sea level) to mid-elevation
montane habitats, with only occasional sightings reported up to 10,800 feet (Philpott 1997;
CWHR 2008).
Population trends have been reportedly declining across the state (Pierson and Rainey 1998;
Pierson et al. 1999; Miner and Stokes 2005). However, recent research suggests that absence at
historic sites, and subsequent reports of population declines, may be a result of insufficient
survey effort, especially where multiple potential roosts are available (Ellison et al. 2003a;
Sherwin et al. 2003). Furthermore, statistical inferences about this species cannot be made for
populations in the western United States (Ellison et al. 2003a). As such, Ellison and others
(2003a) suggest caution in interpreting the population declines in California. It is clear that
further research and population monitoring is needed to determine trends in the state.
With the above caution in mind, Pierson and Rainey (1998) reported on Townsend’s big-eared
bat populations in California. They reported substantial changes over the last 40 years in
Townsend’s big-eared bat total individuals (54 percent decline), maternity colonies (52 percent
decline), available roosts (45 percent decline), and average colony size (33 percent decline).
Pierson and others (Pierson and Rainey 1998; Pierson et al. 1999) did report that there was
unmistakable evidence that some roosts were deliberately destroyed and bats were killed. The
Mother Lode country (central Sierra Nevada Mountains and foothills) historically has been
known as the “heart of concentration” (Peirson and Rainey 1996), along with the Colorado River
area.
Limited inventories conducted on Sequoia National Forest for the Townsend’s big-eared bat
suggest a scattered presence of this species. The greatest abundance has been noted primarily at
abandoned silver and tungsten mines in low elevation areas of the Kern River drainage, and in
the Windy Gulch Cave Complex. Recent field reconnaissance solely for the purpose of
identification of bat species has not been conducted within the Tobias Project. However, one
previous historic survey was completed within the Deep Creek Cave by Brown (1997,
unpublished survey report). The survey noted the presence of Corynorhinus guano in a few
secluded spots, and that the cave had historic records of the species. At the time of the survey
the entrance of the cave was covered by a solid metal door. Despite this there was evidence of
human entry suggesting it as a popular site for recreational cavers. A new bat friendly gate was
installed in 2001 to allow for better bat access to the cave, and to limit human disturbance to the
site. Several surveys for bat species were conducted in 2003, in portions of the McNally Fire
which also resulted in detections of Townsend’s big-eared bat.
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Species Biology and habitat preferences
Habitat associations for this bat species include desert, native prairies, coniferous forests, midelevation mixed conifer, mixed conifer-hardwood forests, riparian communities, active
agricultural areas and coastal habitat types (Kunz and Martin 1982, Pierson et al. 1991). Roost
structure is believed to be more important than the local vegetation (Gruver and Keinath, 2006;
Pierson and Rainey 1998) and the presence of suitable caves or cave-like structures defines the
distribution of this species more so than does suitable foraging habitat (Barbour and Davis 1969;
Pierson and Rainey 1998; Piaggio 2005; Gruver and Keinath 2006. The majority of the project
area provides suitable foraging habitat for the Townsend’s big-eared bat estimated at 10,826
acres.
The most critical habitat feature for roost sites and maternity colonies are cave and cave-like
roosting structures such as: mines, attics in buildings, lava tubes, and bridges. Townsend’s bigeared bats use roosts to hide, rest, and save energy (Woodruff and Ferguson 2005). Day roosts
are used for resting and hiding during the active season; night roosts are for short-term use to
rest, digest food, and seek shelter or safety (ibid.). Maternity, or nursery roosts, are day roosts
used by females to care for young during the active season (ibid.). Lastly, winter roosts, or
hibernacula, are locations where bats overwinter and are safe from predators, are cold (yet above
freezing), and are unlikely to be disturbed (Woodruff and Ferguson 2005).
Mating typically occurs from November to February after bats have entered their hibernaculum
for the winter (Barbour and Davis 1969; Burt and Grossenheider 1980; Jameson and Peeters
1988; Kunz and Martin 1982; Zeiner et al. 1990). After delayed implantation and a 56-100 day
gestation period females give birth to a single pup in May or June (ibid.). In western North
America, almost all spring and summer concentrations of Townsend’s big-eared bats are females
that have returned to their natal site to give birth and raise their young (Pierson and Rainey
1998). Young are weaned in six weeks, and can fly two-and-a-half to three weeks after birth
(Barbour and Davis 1969; Burt and Grossenheider 1980; Jameson and Peeters 1988; Kunz and
Martin 1982; Zeiner et al. 1990). Caves and mine tunnels are most commonly used as maternity
sites, as well as for winter hibernacula. Males leave the nursery colony after the first summer
and typically roost alone (Pierson and Rainey 1998).
Winter hibernating colonies are composed of mixed-sexed groups and may range from a single
individual to several hundred animals (Piaggio 2005), during October through April (Zeiner et al.
1990). The Townsend’s big-eared bat hibernates most commonly in caves and mines where
temperatures are 12-13 degrees Celsius or less, and generally above freezing. Individuals may
move during winter in response to temperature change (Barbour and Davis 1969). Townsend’s
big-eared bats utilize well-ventilated, cold caves and mine tunnels as hibernacula, in particular
locations from which they can hang from the ceiling (Gruver and Keinath, 2006; Pierson and
Rainey 1998). In addition to caves and mine tunnels, bridges and old buildings may be utilized
as roosts (Barbour and Davis 1969; Pierson and Rainey 1998).
Townsend’s big-eared bats do not migrate long distances (Barbour and Davis 1969; Humphrey
and Kunz 1976; Dobkin et al. 1995; Woodruff and Ferguson 2005). In central Oregon, Dobkin
and others (1995) observed big-eared bats moving 24 kilometers between hibernacula and
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foraging areas and from two to eight kilometers from day roosts to foraging areas. Woodruff and
Ferguson (2005) reported big-eared bats traveling five kilometers from roosting to forging sites
during the summer. Lactating females will travel between five and 13 kilometers (Woodruff and
Ferguson 2005). Townsend’s big-eared bats change roosts throughout the season (Fellers and
Pierson 2002; Sherwin et al. 2001), which may complicate survey efforts (Sherwin et al. 2003).
Even in cool climates, Townsend’s big-eared bats may change roosts in the winter (Woodruff
and Ferguson 2005).
Moths are the primary prey of Townsend’s big-eared bats. Piaggio (2005) reports moths making
up over 90 percent of its diet. Barbour and Davis (1969) report finding no other insect order
being consumed by Townsend’s big-eared bats. Pierson et al. (1999) summarized other research
that includes consumption of other invertebrate orders in small amounts. Small moths, beetles,
and a variety of soft-bodied insects also are taken in flight using echolocation, or by gleaning
from foliage (Jameson and Peeters 1988; Zeiner et al. 1990). This bat forages relatively close to
its roosts sites (Gruver and Kenaith 2006).
Flight is slow and maneuverable, with the species capable of hovering (Zeiner et al. 1990;
Gruver and Kenaith 2006) and perhaps gleaning insects off foliage (Gruver and Kenaith 2006).
Foraging usually begins well after dark (Kunz and Marten 1982). This bat will forage above and
within the canopy (Pierson et al. 1999), often along forest edges and riparian areas (Piaggio
2005), and seems to be well adapted to a moderately cluttered canopy (Gruver and Kenaith
2006). As stated, foraging habitat includes a wide variety of vegetation types. Suitable foraging
habitat in California includes agricultural types, dense forests, desert scrub, moist coastal forests,
oak woodlands, and mixed conifer-deciduous forests (Pierson and Rainey 1998), in particular
along habitat edges (Fellers and Pierson 2002). Habitat connectivity between roosting and
foraging sites may be important for this species, especially because individuals tend to avoid
open spaces (Gruver and Kenaith 2006).
Risk Factors
The largest emerging threat to all cave-roosting species is white-nose syndrome. There is a grave
concern that it could spread to the western states and California. As of October 2011, the U.S.
Fish and Wildlife Service currently records suspected detections in Oklahoma
(http://www.fort.usgs.gov/wns/). This disease has rapidly spread throughout the eastern US and
Canada since its discovery in 2006.
A significant threat to Townsend’s big-eared bats is disturbance or destruction of roost sites, in
particular hibernacula and nursery sites (Pierson et al. 1999; Piaggio 2005; Woodruff and
Ferguson 2005; Bradley et al. 2006). Visitation during critical periods can adversely affect bats
in those sites, often leading to reduced populations (Pierson et al. 1999). In such an event,
rousing from torpor uses valuable fat reserves which are needed to sustain physiological
processes throughout the hibernation period. A single visit may result in abandonment of the
roost (Barbour and Davis 1969; Zeiner et al. 1990). Low fecundity (one pup/year) and high first
year mortality means disturbance at a hibernacula or nursery roost can be potentially detrimental,
although by limiting disturbance, populations can recover in part because survival rate in
subsequent years is higher (Pierson et al. 1999).
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Mine closures, often with the intent to protect human safety, can eliminate access to roosts and
hibernacula (Miner and Stokes 2005). Reactivation of mines may eliminate cave roosts and
hibernacula, or cause disturbance such that bats will abandon a site (Pierson et al. 1999).
Pallid bat (Antrozous pallidus)
State Wide Range, distribution and Trend: The pallid bat is a locally common species of low
elevations in California. It is broadly distributed except for the high Sierra Nevada from Shasta
to Kern Counties, and the northwestern corner of the State from Del Norte and western Siskiyou
Counties to northern Mendocino County. The species occurs on all Sierra Nevada national
forests. There have been few bat surveys throughout Sequoia National Forest but pallid bats are
presumed present in low density within their elevation range.
Global population trends are not well known but the species is ranked G5 (globally common
widespread and abundant) by NatureServe (2007). State/provincial ranks are S1 or (Critically
Imperiled) in British Columbia, Kansas, Idaho, and Wyoming; S2 (Imperiled) in Montana and
Oregon; S2S3 in Washington; S3 (Vulnerable) in California, Oklahoma, and Nevada; S4
(Apparently Secure) in Colorado and Utah; S4S5 in Arizona; and S5 (Secure) in the Navajo
Nation, Texas, and New Mexico. Urban expansion and private harvest of hardwoods have
reduced foraging habitat at low elevations in California. Renewed mining on private lands have
also contributed to the abandonment of roost sites.
Habitat Preferences and Biology: The pallid bat occupies a wide variety of habitats ranging
from rocky arid deserts to grasslands, shrublands, woodlands, and forests from sea level up to
mixed conifer forests. They are most abundant in the arid Sonoran life zones below 6,560 feet
(Barbour and Davis 1969, Hermanson and O’Shea 1983, Pierson et al. 2001), but on rare
occasion noted to occur up to 10,000 feet in the Sierra Nevada. Data suggests a stronger
association with low to mid elevation oak habitat (both oak savannah and black oak), mixed
deciduous/coniferous forest, and both coast redwood and giant sequoia forests (Pierson and
Heady 1996, Pierson et al. 2006). They are yearlong residents in most of their range and
hibernate in winter near their summer roost (Zeiner et al.1990). Occasional forays may be made
in winter for food and water (Philpott 1997). Based on CWHR habitat classification of
vegetation types (size and density) for the pallid bat there is approximately 10,892 acres of
habitat in the Tobias Project Area.
The pallid bat tends to be a roosting habitat generalist that utilizes many different natural and
manmade structures (USDA 2001). Day roosts may vary but are commonly found in rock
outcrops, crevices, tree hollows, mines, caves and a variety of human-made structures (bridges,
buildings). Tree roosting has been documented in large conifer snags, inside basal hollows of
live coastal redwoods and giant sequoias, and bole cavities in oaks. Cavities created by broken
branches of black oak are very important and there is a strong association with black oak for
roosting. Roosting sites must protect bats from high temperatures as this species is intolerant of
roosts in excess of 104 degrees Fahrenheit. Pallid bats are also very sensitive to roost site
disturbance (Zeiner et al. 1990, Philpott 1997). Night roosts are usually more open sites and may
include open buildings, porches, mines, caves, and under bridges (Philpott 1997, pers. comm.
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Sherwin 1998, Pierson et al. 1996). The pallid bat is nocturnal and after sunset it emerges from
the day roost to forage.
Mating takes place between late October and February. Pallid bats reproduce in nursery colonies
of up to several hundred females, but generally fewer than 100. After a period of delayed
fertilization, gestation occurs between April and June. On average 2 young are born between
April and July, predominately May and June.
Prey Resources: Pallid bats are thought to prefer open habitat for foraging. They feed
primarily on large, ground-dwelling arthropods, particularly beetles, Jerusalem crickets and
scorpions (Pierson et al. 2006). Large moths and grasshoppers are consumed to a lesser degree.
Pallid bats appear to be more prevalent within edges, open stands, particularly hardwoods, and
open areas without trees (CWHR 2005).
Risk Factors
The largest emerging threat to all cave-roosting species is white-nose syndrome. There is a grave
concern that it could spread to the western states and California. As of October 2011, the U.S.
Fish and Wildlife Service records suspected detections as far west as Oklahoma
(http://www.fort.usgs.gov/wns/). This disease has rapidly spread throughout the eastern US and
Canada since its discovery in 2006.
Habitat threats include loss of foraging habitat due to urban expansion in low elevation habitat
(Philpott 1997; Ferguson and Azerrad 2004; Rambaldini 2005; Miner and Stokes 2005; Pallid
Bat Recovery Team 2008) and loss of riparian habitat in arid areas.
Fringed Myotis Bat (Myotis thysanodes)
State Wide Range, distribution and Trend: The fringed myotis is found in western North
America from south-central British Columbia to central Mexico and to the western Great Plains
(Natureserve 2012). In California, it is distributed statewide except the Central Valley and the
Colorado and Mojave Deserts (CWHR 2008).
In California, the species is found throughout the state, from the coast (including Santa Cruz
Island) to greater than 5,900 feet in elevation in the Sierra Nevada. Records exist for the high
desert and east of the Sierra Nevada (e.g., lactating females were captured in 1997 by P. Brown
near Coleville on the eastern slope of the Sierra Nevada). However, the majority of known
localities are on the west side of the Sierra Nevada (Angerer and Pierson draft). Museum records
suggest that while M. thysanodes is widely distributed in California, but is one of the rarest
species detected (Pierson et al. 1996). Available museum records offer documentation for only
six maternity sites: two in Kern County (including the type locality at Old Fort Tejon), and one
each in Marin, Napa, Tuolumne, and Tulare counties. Investigation of four of these sites since
1990 has shown that while the roosts are still available this species is no longer present at any of
these sites (Angerer and Pierson draft).
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According to Forest Service records, the fringed myotis is found on the Angeles NF, Eldorado,
NF, Los Padres NF, Mendocino, NF, Modoc NF, Plumas, NF, Shasta-Trinity, NF, the Sierra NF,
and the Tahoe NF. State records (CWHR 2008) available add the Cleveland NF, Inyo NF,
Klamath NF, Lake Tahoe Basin, Lassen NF, San Bernardino NF, Sequoia NF, Six Rivers NF,
and Humboldt-Toiyabe NF.
Habitat Preferences and Biology: The fringed myotis bat occurs in dry woodland (oak and
pinyon-juniper most common, Cockrum and Ordway 1959, Jones 1965, O’Farrell and Studier
1980, Roest 1951), hot desert-scrub, grassland, sage-grassland steppe, spruce-fir, coniferous and
mixed deciduous/coniferous forests, including multi-aged sub-alpine, Douglas fir, redwood, and
giant sequoia (O’Farrell and Studier 1980, Pierson and Heady 1996, Pierson et al. 2006, Weller
and Zabel 2001). To generalize, this species is found in open habitats that have nearby dry
forests and an open water source (Keinath 2004). Based on CWHR classification of vegetation
types associated with the fringed myotis bat, there is estimated at 10,804 acres of suitable habitat
in the Tobias Project area.
This species has been associated with a variety of roost site types and structures. These include
rock crevices, caves (Baker 1962, Easterla 1966, 1973), mines (Cahalane 1939, Cockrum and
Musgrove 1964), buildings (Barbour and Davis 1969, O’Farrell and Studier 1980), bridges, and
both live and dead trees. Day and night roosts in trees occur under bark, in tree hollows, and in
snags of medium to large diameter (Keinath 2004; Weller and Zabel 2001). Studies conducted in
California, Oregon, and Arizona, have documented roosts in tree hollows, particularly in large
conifer snags (Chung-MacCoubrey 1996, Rabe et al. 1998, Weller and Zabel 2001, Pierson et al.
2006). Most of the tree roosts were located within the tallest or second tallest snags in the stand,
were surrounded by reduced canopy closure, and were under bark (ibid.).
This species often forages along secondary streams, in fairly cluttered habitat. It also has been
captured over meadows (Pierson et al. 2001). The fringed myotis bat is known to fly during
colder temperatures (Hirshfeld and O’Farrell 1976) and precipitation does not appear to affect
emergence (O’Farrell and Studier 1975). Post-lactating females have been known to commute
up to 13 km (8 miles) with a 930 meter (3,100 feet) elevation gain between a roost and foraging
area (Miner and Brown 1996). Keinath (2004) found that travel distances from roosting to
foraging areas may be up to five miles.
The fringed myotis consumes primarily beetles, and is supplemented by moths and fly larvae
(Keinath 2004) captured in the air and on foliage (CWHR 2008). In a study conducted in New
Mexico, Black (1974) concluded the species appeared to be a beetle strategist. In western
Oregon (Whitaker et al. 1977), the dominant prey item in the diet of three out of four animals
examined was moths (Lepidopterans). The diet also included phalangids (harvestmen), gryllids
(crickets), tipulids (crane flies), and araneids (spiders). The feces of one individual captured on
the upper Sacramento River in California contained predominantly coleopterans (beetles) and
Hemipterans (bugs) (Rainey and Pierson 1996). Relatively heavy tooth wear on animals
examined in a five year study on the Sacramento River would suggest that in this area the species
feeds primarily on heavy bodied insects, such as Coleopterans and Hemipterans. The presence
of non-flying taxa in the diet of the Oregon animals suggests a foraging style that relies at least
partially on gleaning (Angerer and Pierson draft).
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Risk Factors
The largest emerging threat to all cave-roosting species is the fungal disease white-nose
syndrome (WNS). Massive die-offs result once a colony is infected. There is grave concern that
it could spread to the western states and California. As of October 2011, the U.S. Fish and
Wildlife Service currently records suspected detections in Oklahoma
(http://www.fort.usgs.gov/wns/). This disease has rapidly spread throughout the eastern US and
Canada since its discovery in 2006.
M. thysanodes appears to be highly dependent on tree roosts within forest and woodland habitats.
In some forested settings, M. thysanodes appears to rely heavily on tree cavities and crevices as
roost sites (Weller 2005), and may be threatened by certain timber harvest practices. For
example, Chung-MacCoubrey (1996) in Arizona found that this species prefers large diameter
(18-26 inch dbh) conifer snags.
Closure of old mines for hazard abatement and renewed mining in historic districts both pose
considerable risks to this and other cavern dwelling bat species (Brown and Berry 1991,
Altenbach and Pierson 1995, Riddle 1995). One of two M. thysanodes mine nursery sites found
since 1987 has been destroyed by renewed mining. The colony persists by default, now
occupying the lower level of a mine gated as a mitigation site for Corynorhinus townsendii
(Pierson et al. 1991). Further, improper gating may alter accessibility to and from mines and
caves.
VI. EFFECTS OF THE PROPOSED PROJECT
All alternatives were evaluated in the context of the activities proposed and actual acres treated.
Existing CWHR vegetation types were determined using the GIS vegetation layer published by
the USDA Forest Service, Pacific Southwest Region Remote Sensing Lab, and further validated
through site specific stand exams and field review. These combined efforts refined the base
vegetation layer, corrected habitat types as needed and refined the net acres proposed for
treatment.
Table 15 provides the primary metrics and indicators used to assess change and to evaluate the
environmental consequences for each species by alternative. Suitable habitats using the CWHR
vegetation classifications were evaluated by the District Silviculturist based on the stand exam
data. The Forest Vegetation Simulator (FVS) and fire and fuels extension were then used to
model vegetation changes based on each alternative. Points of comparison between alternatives
considered include the following: 1). Existing condition 2014; 2). Alternative 1 (No Action) and
Action Alternatives (2 and 3) with treatment reflected in 2024; and 3). Alternative 1 (no
treatment) with a modeled wildfire reflected in 2034, and Action Alternatives (2 and 3) with
treatment with a modeled wildfire reflected in 2034.
The Fire Family Plus software program was used to determine historical fuel and weather
conditions at the 90th percentile conditions specific to the analysis area. The Johnsondale
remote automatic weather station (WIMS ID # 044707) was selected as a representative station
because of its close proximity and similar elevation to the project area. For the purposes of
defining a historical fire season, weather records are bounded by May 1st and October 31st.
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Environmental data, specifically weather parameters and fuel moistures, were developed using
these historical weather records over the last 20 years (1994-2013) to evaluate conditions
conducive to fire spread.
The modeling sequence entered from the existing condition (2014) included commercial thin (if
proposed), pre-commercial hand treatment, hand and mastication, and hand and under burn with
effects reported in 2024. This was followed by a wildfire event modeled in the following decade
with results depicted in 2034. The analysis reflects the effectiveness of treatments and potential
fire effects on stand dynamics over the short and long-term (50 years) basis for most elements.
Table 15: Selected primary metrics used to assess the effects of each alternative by species.
Species Name
Indicator of Change
California Spotted owl,
Metric 1. Total suitable habitat (CWHR 4M, 4D, 5M, 5D),
Northern Goshawk, and marten: acres treated, and change in project area CWHR score for
suitable habitat types.
Metric 2. Weighted average change in important structural
characteristics in suitable habitat types (CWHR 4M, 4D,
5M, 5D):
 Change in dense canopy cover.
 Change in live tree basal area (sq. ft./ac
 Change in the number of live large trees (> 24”dbh)
 Change in the availability of snags (>15” dbh).
 Change in the availability of large woody debris.
 The degree to which fuels treatments may reduce the
potential for the loss of above attributes from future
wildfire events.
California Spotted owl6

Townsends big-eared bat, Pallid
Bat and Fringed Myotis Bat:

Metric 3. Acres treated in suitable CWHR Forest Types
(4M, 4D, 5M, 5D), change in relative percent of suitable
habitat at various scales of analysis, and change in CWHR
score. Scales of analysis include:
 California spotted owl PAC
 California spotted owl HRCA
 0.7 mile radius buffer
 1.5 mile radius buffer
Metric 4. Change in CWHR Score
Metric 5. Change in snag density.
Metric 6. Change in the availability of large live trees >24”

METRIC 1: Total suitable habitat (CWHR 4M, 4D, 5M, 5D), acres treated in the project
analysis area, and change in relative CWHR score for suitable habitat types.
This metric evaluates existing suitable habitat (acres), proposed treatment acres, and the relative
change using the CWHR scoring system. It provides an index of habitat quantity and quality
over time. Project actions producing alterations in vegetation size and/or density classification
and/or acres will be reflected through a change in relative CWHR score. Values for the differing
6

No northern goshawk PACs or marten den buffers occur within the Tobias Project analysis area.
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sizes and densities within each habitat type vary from 0.00 to 1.00. A value of 1.00 is the highest
value assigned to any size and density within a habitat classification and is considered to be of
greatest value to the species considered. Values below 1.00 can therefore be considered a
proportion of the maximum value assigned to the habitat classification for the species.
In addition, CWHR uses four habitat suitability levels or indexes to rate habitat for species
occurrence and its ability to support population densities with pre-defined habitat values. These
habitat capability levels and assigned values are: 0.00 unsuitable, 0.33 low, 0.66 moderate, and
1.00 high. A habitat level of high is considered optimal for species occurrence and can support
relatively high population densities at high frequencies. Conversely, a habitat level of low is
considered marginal for the species and can support relatively low population densities at low
frequencies. Therefore, inferences of population density and occurrence frequency using CWHR
habitat suitability index can be determined.
METRIC 2: Change of desirable stand characteristics which are most at risk and difficult
to replace in suitable CWHR types. Scientific research regarding the species addressed under
this metric has identified various fine scale structural attributes important based on their use and
occurrence in occupied habitats. This metric tracks the anticipated changes in these structural
attributes given each alternative (pre and post condition) and over time using FVS modeling.
There are instances where the CWHR forest size and density classes utilized by a suite of species
are very similar and therefore, for brevity purposes, the results and discussion will be in the same
section.
METRIC 3: Acres Treated of CWHR Forest Types (4M, 4D, 5M, 5D), change in relative
percent of suitable habitat at various scales of analysis, and change in California Wildlife
Habitat Relationships (CWHR) score. Scales of analysis include: the PAC, the HRCA, 0.7
mile radius scale, and 1.5 mile radius scale. Several research studies suggest that loss or
alterations of suitable habitat at various scales closest to existing California spotted owl
Protected Activity Centers (PAC) may influence occupancy and reproduction. CWHR scores
were calculated for each of these areas, and will be tracked to gain an understanding on how
proposed actions may alter their suitability similar to Metric 1. Analysis will evaluate the change
in acres of available suitable habitat as a result of proposed actions by scale.
METRICS 4 - 6: Changes in: CWHR score, snag density and distribution (trees >15”
dbh), and availability of large live trees (>24” dbh). Some bat species occupy forest stands
with higher levels of snags. Changes in the number and amount of these features may lower
habitat quality. This metrics tracks changes in this attribute by alternative.
EFFECTS ANALYSIS
Direct and Indirect Effects: California Spotted Owl, Northern Goshawk, Marten
The California spotted owl, northern goshawk and marten utilize forests with greater structural
complexity, a higher representation of large live trees, and denser canopy (generally CWHR
forest types with size and density classificaitons of 4M, 4D, 5M, 5D). Estimates of suitable
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habitat within the Tobias Project vary slightly but are quite similar for each species (spotted owl
2,149 acres, northern goshawk 2,069 acres, marten 2,064 acres).
The slight acreage differences result primarily from the inclusion of 80 acres of CWHR montane
hardwood forest type for the spotted owl which is not counted as primary habitat for the northern
goshawk or marten, and 5 acres of ponderosa pine types counted for the spotted owl and
goshawk but not the marten. Since none of the suitable montane hardwood habitat types
considered will be treated with proposed action alternatives; the actual net acres effected would
be very similar. Therefore these species are evaluated collectively for Metrics 1 and 2 for
brevity purposes. The CWHR scores calculated for each species differ slightly based on the
acres of suitable habitat (4M, 4D, 5M, and 5D) and the assigned value for each vegetation type
for the species.
METRIC 1: Total suitable habitat (CWHR 4M, 4D, 5M, 5D), acres treated in the project
analysis area, and change in realative CWHR score for suitable habitat types:
ALTERNATIVE 1 (No Action): A selection of Alternative 1 (No Action) would defer forest
thinning and prescribed fuel reduction entries at this time. Based on FVS model predictions, the
amount of moderate and high suitability habitat would increase 576 acres from an estimated
2,149 acres in 2014 to an estimated 2,725 acres by 2024 (Table 16). Existing condition CWHR
scores for each species are displayed for 2014 in Table 17. Increases in suitable habitat acres
improve CWHR scores by +0.105 to +0.213, depending on the species. Alternative 1 retains the
highest overall CWHR habitat score for suitable habitat for each species over either action
alternative.
Table 16: Alternative 1 Existing Acres of Suitable Habitat (2014), Acres of Suitable habitat
(2024), and Predicted Acres of Suitable Habitat with a Modeled Wildfire in 2034.
CWHR
Size and
Density

Acres of Existing
Habitat (2014)

4&5 D
4&5 M

1,100
1,048

Total

2,149

Acres of Habitat 2024
(No Treatment)
Alt. 1
1,331
1,394
2,725

Acres of Habitat with No
Treatment and Modeled Wildfire
Reflected in 2034
Alt. 1
1
909
910

FVS predictions for Alternative 1 with wildfire ( 2034), show a decrease in suitable habitat and a
subsequent decrease in CWHR score for each species as displayed in Tables 16 and 17.
Alternative 1 with wildfire (2034) also results in the lowest predicted CWHR score for suitable
habitat types in comparison to either of the action alternatives where prior forest thinning and
fuel reduction work would occur.
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Table 17: CWHR Scores for Suitable Forest Types (4M, 4D, 5M, 5D) in the Tobias Analysis
Area by Species, Alternative with Treatment (2024), and with Treatment followed by a
Modeled Wildfire (2034).

CA Spotted Owl
Northern
Goshawk
Marten

2014
Existing
Condition
0.650

2024
Alt. 1
0.831

Alt. 2
0.827

Alt. 3
0.828

0.784
0.669

0.997
0.774

0.991
0.771

0.985
0.770

Alt. 1
w/Fire
0.293

2034
Alt. 2
w/Fire
0.591

Alt. 3
w/Fire
0.579

0.330
0.287

0.653
0.563

0.629
0.542

A selection of Alternative 1 would forego reforestation improvements on approximately 3,070
acres of young planted or natural stands (size class 1&2) that are developing since the Stormy
Fire (1991). The majority of planted stands are located in the mid slope region of the project
area on good growing sites, but have become dominated by dense brush. Treatments proposed in
action alternatives would work to reduce brush competition, providing for increased growing
capacity on residual trees. Over time these actions would foster improvements in vegetative
diversity/heterogenity, decrease fragmentation, and promote better forest continuity across the
landscape.
Actions to thin existing mid-seral and mature stands would not occur. These stands currently
support high tree density and greater stand density index values. Action alternatives would allow
for light thinning of trees and brush to make small reductions in tree density, improve stand
species composition, stand structure, and improve growth on residual trees (See Silviculture
Report, G. Powell 2015). These actions are anticipated to improve stand resiliency in a wildfire
events, and to provide stand conditions that will improve tree survival in times of long term
drought or insect/disease outbreaks. Predicted trends by scientists suggest a shift in climate
conditions reflecting environments with warmer and drier regimes in the Western United States.
These conditions may further intensify density related mortality in stands as trees respond to
further drying conditions predicted for the future (McKenzie, et al., 2004). Previous State-wide
reconniance flights to assess the effects of the current drought cycle, identifed moderate to high
tree morality levels across the Forest. These include mortality at low elevation brush/forest
interface and densely stocked forests at higher elevations. The most recent assessment covering
the centeral and southern Sierra Nevada estimated drought related mortality at 10 million tree
(USDA 2015)
ALTERNATIVE 2: Alternative 2 would thin trees and brush to meet specific restoration and
fuels reduction objectives. This alternative would treat approximately 1,502 acres (70%) of
existing suitable habitat found within the project area as displayed in Table 18 and Figure 2.
This includes commercial forest thinning using skyline or tractor methods on approximately 852
acres, and non-commercial thinning on an estimated 650 acres. Approximately 647 acres of
suitable habitat in the project area would receive no treatment. Implementation of Alternative 2
would also require 3.73 miles of new temporary road construction and the use of 1.51 miles of
existing temporary road in areas of suitable habitat. The anticipated acres impacted from new
road construction have been incorporated as part of the commercial thin component.
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Table 18: Acres of Existing Suitable Habitat (2014) and Proposed Treatment Acres by
Alternative in the Tobias Analysis Area.
Forest
CWHR
Size and
Density
4&5 D
4&5 M
Total
Acres

Acres
Existing
Habitat
(2014)
1100
1048

Alternative 2
Acres by Treatment Method
Non
Commercial Commercial Not
Thin*
Thin**
Treated
463
357
280
389
292
367

2149

852

650

Alternative 3
Acres by Treatment Method
Non
Commercial Commercial
Not
Thin
Thin
Treated
0
820
280
0
682
367

647

0

1502

647

*Commercial forest thinning includes trees ranging in size from 10” to 29.9” dbh.
** Non-Commercial thin treatments include: Hand thin, hand thin & mastication, and hand thin and under burn activities. Non-commercial
treatment actions are restricted to thinning small trees (less than 10” dbh in Alt. 2 and 8” in Alt. 3) and brush, followed by pile and burn or
pile and burn and under burn. The proposed under burn represents a separate entry, should pile and burn actions alone not meet fuel
reduction objectives.

Table 19 diplays the estimated acres of suitable habitat retained post treatement as reflected in
2024, and with treatment and a modeled wildfire as reflected in 2034 by Alternative. Alternative
2 results in a 1% reduction in the overall quantity of suitable habitat, decreasing from 2,725 acres
(Alt. 1 – No Action) to approximately 2,708 acres post treatment in 2024. Both positive and
negative shifts in habitat quality would be realized through changes in CWHR size
classifications (i.e. 3 to 4) and reductions in canopy cover (D to M) with implementation in some
stands. These changes are reflected in the predictions of CWHR scores which show a slight
overall decrease in habitat suitability for each of the species, from values noted in Alternative 1
(2024) (Table 17). A selection of Alternative 2 results in the lowest scored value post treatment
in comparison to either Alternative 1 ( no harvest) or 3 (small tree thinning only). However,
regardless of alternative all outcomes remain within the moderate range for habitat capability
(i.e. CWHR Score > 0.66). More discussion on the qualitative changes in fine scale habitat
attributes (i.e. canopy cover, large trees, etc.) are discussed in under Metric 2.
Table 19: Acres of Existing Suitable Habitat (2014), Acres of Suitable Habitat Post
Treatment in 2024, and Acres of Suitable Habitat Post Treatment followed by a Modeled
Wildfire Reflected in 2034 for the Tobias Analysis Area.
CWHR Size
and Density

Acres of Existing
Habitat (2014)

4&5 D
4&5 M

1100
1048

Acres of Habitat
Post Treatment 2024
Alt. 1
Alt. 2
Alt. 3
1331
753
901
1394
1955
1812

Total Habitat

2149

2725

2708

2713

Acres of Habitat Post Treatment
With Wildfire 2034
Alt. 1
Alt. 2
Alt. 3
1
321
312
909
1465
1408
910

1786

Alternative 2 with wildfire ( 2034) provides the highest overall acres of suitable habitat retained
(Table 19) and predicts higher CWHR scored values for each species over either Alternatives 1
or 3 (Table 17). It is realized that the size and scale of any wildfire event may vary due to a
variety of factors (weather conditions, availability of suppression crews, etc) but it does provide
a frame of reference to understand expected outcomes given typical summer conditions.
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Selections of either Alternative 2 or 3 are predicted to retain suitable habitat at higher acreage
levels, and to maintain a greater percentage of forest types with the highest size and density
classifications (4&5 D), important for the species, over that of Alternative 1 (Table 19).
ALTERNATIVE 3: Alternative 3 would utilize non-commercial thinning methods as a means
to meet specific restoration and fuels reduction objectives. This Alternative treats the same
estimated 1,502 acres (70%) of suitable habitat as displayed in Table 18, and Figure 3, however,
it would limit forest thinning activities to small trees < 8 inches dbh and brush. An estimated
647 acres of suitable habitat would not be treated. This alternative would have no new
temporary road construction or reconstruction of existing temporary roads.
Results for this Alternative are displayed in a number of tables previously presented under
Alternatives 1 and 2. These tables are appropriately referenced in discussions of Alternative 3
effects. Implementation of this alternative also results in a similar 1% reduction in the overall
quantity of suitable habitat from the 2,725 acres predicted under Alternative 1 in 2024, in
comparison to an estimated 2,713 acres post treatment with Alternative 3. As with Alternative 2,
Alternative 3 presents some anticipated changes in size and density classifications in
comparision to that of Alterntive 1 which are reflected in the predicted CWHR score as noted in
Table 17. Over all Alternative 3 would retain more acres (901 acres) in forest types with higher
density classification (i.e. D over M) in comparison to that of Alternative 2 (753 acres), but
retains less acres than that of No Action (Alternative 1, 1,331 acres).
Predicted CWHR scores with Alternative 3 (2024) would be slightly higher for the spotted owl
but slightly lower for the northern goshawk and marten in comparision to values predicted for
Alternative 2, but lower in all cases in comparision to values predicted with Alternative 1
(2024). The minor increase or decreases predicted in CWHR scores for each species however
would remain within moderate capability (>0.66).
When comparing Alternative 3 with wildfire ( 2034), it results in the second highest overall acres
of suitable habitat retained next to Alternative 2 (Table 19) but results in lower CWHR scores
for each species than that of Alternatives 2. A selections of either Alternative 2 or 3 is predicted
to retain moderate and high capability habitats at higher acreage levels, and to maintain a greater
percentage of forest types with the highest size and density classifications (4&5 D) important for
the species addressed over that of Alternative 1 (Table 19).
METRIC 2: Change in important structural characteristics in suitable habitat types
(CWHR 4M, 4D, 5M, 5D):
This section of the analysis discusses fine scale habitat attributes utilized by the spotted owl,
northern goshawk, and marten which include maintainence of forest stands with greater canopy
cover (generally in excess of 50%, with some stand greater than 70% canopy cover), live tree
basal area typically in excess of 185 sq.ft./acre, higher availability of large live trees (>24”dbh),
large snags (>15” dbh) (4 snags/acre), and availibility of large down woody debris (minimum
10-20 tons per acre). Actions that substantially modify these attributes will likely lower habitat
quality.
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Weighted average values for each of these attributes were calculated using FVS modeled
predictions and the acres of suitable habitat anticipated with each alternative post treatment
(2024), and post treatment with a modeled wildfire reflected in 2034. All results were then
graphed over a 50 year period by alternative and encorporate changes in forest size and density
classifications. Snag values were evaluated through plot data and visual observation, in
comparison to the natural range of variability previously established on page 20. Large woody
debris levels were evaluated based on plot data, and the stated retention standards stipulated in
design features (10-20 Tons/Acre). For brevity purposes, graphs predict results for all
alternatives and are initially presented in Alternative 1. They will be referenced as appropriate in
further discussions involving the other action alternatives.
Canopy Cover and Live Tree Basal Area:
ALTERNATIVE 1 (No Action): FVS modeling of suitable habitat types (4M, 4D, 5M, 5D) for
both canopy cover and live tree basal area are diplayed in Figures 7 and 8. Absent of any forest
thinning or fuel reduction work, weighted average canopy cover would marginally increase from
approximately 57 percent (2014) to 60 percent by 2024 (Figure 7), and then exhibit a gradual
decline reaching 55 percent by 2064. Weighted average live tree basal area (BA) increases from
319 Sq. Ft /Acre (2014) to approximately 357 Sq.Ft./Acre by 2024. The trendline continues to
increase slightly until 2044 and then remains relatively static reaching 390 Sq.Ft. BA/Acre by
2064.
Alternative 1 with a wildfire (2034) shows that weighted average canopy cover and live tree
basal area would endure a relatively steep decline based on FVS predictions. Weighted average
canopy cover values decrease from 59 to approximately 28 percent post wildfire (31%).
Recovery is limited over the remainder of the modeled cycle reaching an estimated 32 percent by
2064. Weighted avearage live tree basal area also shows a similar downward trend, declining
from 380 Sq. Ft. BA/Ac to 154 Sq.Ft. BA/Acre in 2034. Both canopy cover and live tree basal
area figures predicted by FVS would remain below the minimum recommendations to maintain
suitable habitats with >50% canopy cover and >185 Sq. Ft. BA/Acre. The reductions in both of
these attributes would decreases the probability for future occupancy by the California spotted
owl, northern goshawk, and marten. Fire impacts observed with both the Stormy and McNally
Fires, and predicted effects of wildfire on suitable habitat in the Tobias Project area, suggest that
forests remain at relatively high risk for loss.
A trend would remain for forest stands to be dominated by a shade tolerant species mix and

higher levels of small and intermediate sized trees that provide limited value for the species
addressed. Over the long term, stands would be more prone to loss in wildfire events as
previously discussed. Dense stocking levels will continue to curtail development and
recruitment of larger trees to replace older ones as they age and die. Retaining extremely high
stem density in stands reduces the potential for younger trees to be able to release and grow due
long term supression and stagnation. The distribution of shade intolerant species, such as pines,
would continue to decrease which were once more prevelant across the landscape of the
Greenhorn Mountains. The presence of pines are a valuable component of Southern Sierran
forests, particularily in light of ancitipated climate change. In larger size classes, pines are noted
to have higher survival rates in wildfire events due to increased bark thickness thereby lowering
the potential for bole damage, a significant contributor in post fire mortality (Silviculture Report,
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G.Powell 2015). A selection of either action alternative would do more to favor conditions that
favor pines.
North et al. 2009 reviewed historical data (Bouldin 1999, Lieberg 1902), narratives (Muir 1911),
and reconstruction studies (Barbour et al. 2002, Bonnicksen and Stone 1982, Minnich et al.
1995, North et al. 2007, Taylor 2004) and found that mixed-conifer forests were historcally
highly clumped in their distribution with groups of trees providing dense canopy cover, separated
by sparsely treed or open gaps. These conditions were driven in part by topography providing
drier sites and more open forests on south facing aspects and along ridgetops; and denser
canopied forests on moister sites such as north facing aspects, within valley bottoms, mid slope
regions, and in riparian zones. Forests were further shaped by more frequent fire regimes than
have been allowed to operate over the last century. Forest thinning and fuel reduction treatments
proposed under the Tobias Project in action alternatives would work to increase vegetative
heterogenity, increased prey availability, and improved forest resiliency under wildfire events
(North et al. 2009, Silviculture Report, G.Powell 2015) over the No Action Alternative.
Figure 7. Weighted Average Canopy Cover for Suitable CWHR
Habitats (4M, 4D, 5M, and 5D) for the California Spotted Owl,
Goshawk, and Marten by Alternative with Treatment 2024, and with
Treatment and Modeled Wildfire (2034).
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Figure 8. Weighted Average Live Tree Basal Area (Sq.Ft./Ac) for
Suitable CWHR Habitat Types (4M, 4D, 5M, and 5D) for the
California Spotted Owl, Goshawk, and Marten by Alternative with
Treatment 2024, and with Treatment and Modeled Wildfire 2034.
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ALTERNATIVE 2: With a selection of Alternative 2, the weighted average canopy cover for
suitable habitat types (4M, 4D, 5M, 5D) decreases approximately 7% from 60 (Alt. 1, 2024) to
approximately 53 percent post treatment (Alt. 2, 2024 )(Figure 7). This reduction would not
occur on all areas of treated habitat since thinning activities would be more limited (or not occur)
on north facing slopes, moister valley bottoms, portions of the mid slope region, and in riparian
areas. Denser forest conditions would remain in these topographic regions and continue to
provide suitable nesting/den habitat for the species considered. Approximately 657 acres of
suitable habitat would receive no treatement, and also provide a denser canopied condition in
scattereds areas across the landscape (Table 18).
Alternative 2 with wildfire (2034) shows the trendline for weighted average canopy cover would
drop from 60 pecent to 48 percent for a decade but then exceeds 50% for the remainder of the
modeled cycle (Figure 7 ). In contrast predicted outcomes associated with Alternative 3 with
wildfire show a lower intial value at 46 percent but exhibits a longer recovery period to reach
50% canopy cover (30 years). Alternative 1 with wildfire maintains the lowest canopy cover
values of the three alternatives with wildfire (2034), predicting only 28 percent canopy cover
post fire (2034) with limited recovery throughout the remainder of the modeled cycle reaching
32 percent by 2064.
Post treatment weighted average live tree basal area for suitable habitat types decreases from 357
Sq. Ft./Acre (Alt. 1, 2024) to approximately 320 Sq.Ft./acre (Alt. 2, 2024)(Figure 8), returning
near the Alternative 1 trendline by 2064 (388 Sq. Ft./Ac). All predicted values would retain
conditions within the range of variability noted for occupied nest/roost and den habitats of 185350 Sq.Ft./Acre.
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Weighted average live tree basal area post treatment with modeled wildfire (2034) for
Alternative 2 would decrease to approximately 307 Sq.Ft./Acre, in comparison to lower
estimates predicted for Alternative 3 at 301 Sq.Ft. /Acre, and 156 Sq. Ft. /acre with Alternative 1
with fire. Collectively a selection of either action alternative would result in conditions that fall
within the range for occupied nest/den and roost habitats. Alternative 1 would retain conditions
that remain outside the desired range of 185 to 350 Sq.Ft./Acre for approximately 20 years.
ALTERNATIVE 3: With a selection of Alternative 3, the weighted average canopy cover is
anticipated to decrease from 60 percent (Alt. 1, 2024) to approximately 56 percent post treatment
(2024) (Figure 7). This represents a 4 percent decline for Alternative 3 verses a 7 percent decline
with a selection of Alternative 2. Because Alternative 3 limits thinning actions to mostly smaller
diameter trees less than 8” dbh and brush, the trendline for treatment alone shows weighted
average canopy cover would stay higher than with Alternative 2 for most of the modeled period.
The reductions anticipated with a selection of either action alternative, however, are congruent
with recommendated standards and guidelines for treatment of mature stands (4M,4D, 5M, 5D)
as specified in the 2004 SNFPA (USDA 2004). As with Alternative 2, conditions in some stands
may fall below the desired canopy cover range typically associated with spotted owl nesting
habitat (60%-95%), but it is anticipated that treated stands will exhibit a fair amount of
heterogenity resulting in areas with higher canopy cover as previously discussed in Alternative 2.
In implementation of Alternative 3 with modeled wildfire (2034), the FVS predicts canopy cover
would decrease to 46 percent, slightly lower than values noted with Alternative 2 (48 percent),
but remain much higher than those anticipated with Alternative 1 with wildfire (28 percent).
Alternative 3 with wildfire would have a longer recovery period in reaching 50% canopy cover
(30 years) over that of Alternative 2 with wildfire (10 years).
Weighted average live tree basal area post treatment for Alternative 3 would decrease from 357
Sq. Ft./Acre to approximately 340 Sq.Ft./acre (2024). The overall trendline for Alternative 3
remains higher than Alternative 2 for approximately three and half decades, at which point all
alternatives show a similar trend from 2054 to 2064 (Figure 8). Anticipated live tree basal area
expected for either action alternative with treatment in 2024 would retain conditions within the
range of variability noted for occupied nest/roost habitats of 185-350 Sq.Ft./Acre.
With implementation of Alternative 3 with a wildfire (2034), FVS predicts the weighted average
live tree basal area would retain an estimated 301 Sq.Ft. BA/Acre. This value would be slightly
lower than Alternative 2 with a modeled wildfire at 307 Sq.Ft. BA/Acre. Both action
alternatives remain with higher values over that of Alternative 1 with wildfire at 154
Sq.Ft.BA/Acre. Predicted values for either action alternative would remain well within the range
for occupied nest/den and roost habitats. In contrast with Alternative 1 with no prior treatment
and a wildfire, predicted values would remain below the desired range of 185 Sq. Ft. BA/acre for
20 years.
LARGE LIVE TREES (> 24” dbh):
ALTERNATIVE 1 (No Action): Graphed trendlines depicting the weighted average number of
large live trees by alternative are displayed in Figure 9. Existing condition for Alternative 1
shows an estimated at 35 trees per acre in 2014 with an increasing trend expected for the
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remainder of the modeled period reaching 47 trees per acre by 2064. The values encompassed
for all phases of the modeled cycle suggest adequate levels of large live trees would be retained
to meet life requisite needs of each species considered.
In comparing the number of large live trees per acre in stands with no prior treatment and a
modeled wildfire (2034), the trend line shows a steep decline from an estimated 43 trees per acre
(Alt. 1) to approximately 23 trees per acre (Alt. 1 with wildfire ). Values then gradually increase
to approximately 28 trees by 2064 but remain well below those predicted with either action
alternative where prior treatment would occur.
Figure 9 - Weighted Average Number of Large Live Trees (>24" dbh) per
Acre for Suitable CWHR Habitats (4M,4D, 5M, 5D) for the Californa
Spotted Owl, Goshawk, and Marten by Alternative with Treatment 2024
and with Treatment and a Modeled Wildfire 2034.
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ALTERNATIVE 2: Weighted average large tree density decreases from 39 trees per acre
(Alternative 1-No Treatment, 2024) to an estimated 37 trees per acre post treament (2024)
(Figure 9). The density of large live trees would returns to Alternative 1 levels by 2044, and
exceed it by 2064 at 49 trees per acre. All projected values would meet recommendations for the
marten (USDA 2001), the spotted owl and northern goshawk for all phases of the modeled cycle.
In constrasting Alternative 2 post treatment with wildfire (2034), large live tree density would
decrease from 43 trees per acre to 38 trees per acre but stays well above the values reported for
Alternative 1 with wildfire where only 23 trees per acre would be retained.
ALTERNATIVE 3: The weighted average number of large live trees for Alternative 3 is
similar to that of Alternative 2 initially decreasing from 39 trees per acre (Alt. 1, 2024) to 37
trees per acre post treament (2024). However, the trendline for Alternative 3 returns to
Alternative 1 levels sooner than would occur with Alternative 2. Regardless, all projected values
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would meet recommendations for marten (USDA 2001), the spotted owl and northern goshawk
for all phases of the modeled cycle.
In constrasting Alternative 3 post treatment with wildfire (2034), large live tree density also stays
well above the trendline projected for Alternative 1 with wildfire. Weighted average large live
trees would decrease from 43 trees per acre to approximately 38 large live trees per acre post fire
(2034) in comparision to 23 trees per acre with Alternative 1. All values predicted to remain
post fire would exceed recommendations for retention with the species considered.

SNAG DENSITY AND LARGE DOWN WOODY DEBRIS:
ALTERNATIVE 1 (No Action): The weighted average number of snags/acre for all modeled
forest types by Alternative is displayed in Figure 10. Existing levels were estimated a little over
2 snags per acre at 2014. These values occur toward the lower end of the natural range of
variability spectrum typical for Sierran mixed conifer forests as previously discussed (see page
20). These values are also at the low end noted for occupied habitats. The Alternative 1
trendline however does show that values would increase to approximately 4 snags per acre by
2024 greatly improving conditions across the landscape. This upward trend continues
throughout the remainder of the modeled cycle.
Snag density anticipated with a selection of Alternative 1 with a modeled wildfire (2034) shows
a substantial increase would occur from approximately 7 snags per acre (Alt. 1 trendline, 2034)
to approximately 30 snags per acre (Alt. 1 with fire trendline, 2034). This increase reflects the
predicted tree mortality anticipated from the wildfire event based on the FVS model (Figure 10).
Values anticipated for either of the action alternatives with fire (2034) would retain a greater
percentage of live trees and therefore results in a snag density more in line with the natural range
of variability expected for mixed conifer forests (0-12 snags per acre) in the Sierra Nevada.
It should be noted that the projections stated represent the best data available at the time of the
analysis. Data for all modeled forest types was collected in 2010 prior to the drought. Snag
density is calculated by entering plot data into FVS which models and predicts estimated snag
levels. Plot exams don’t always capture true snag density well due to plot size and the
randomized plot design. The scattered and often clumped nature of snags across any landscape
therefore can miss areas with higher density. In addition FVS makes changes in snag
development based on inter tree competition factors and stand density, in making out year
projections. FVS doesn’t estimate rapid gains that can be incurred through episodic recruitment
events such as the recent drought, and associated insect and disease factors. State-wide
reconnaissance flights have been made in efforts to assess mortality levels from the drought
experienced over much of California in 2015. These flights encompassed Sequoia National
Forest and the Tobias Project Area. Reviews of this data suggest higher snag values ranging
from 0 to 15 snags per acre (Figure 11). This increased trend has also been noted in ocular field
reviews of the Tobias Project in late 2015. Therefore, existing snag levels are not anticipated to
represent a limiting factor in this analysis for the species considered.
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Figure 10. Weighted Average Snags per Acre ( > 15" dbh) for all
Modeled Forest CWHR Types in the Tobias Project Area with
Treatment by Alternative (2024), and with Treatment and
a Modeled Wildfire (2034).
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Figure 11. Projected Drought Related Tree Mortality from Flights Encompassing the Greenhorn
Mountains and the Tobias Project Area (State of California, Department of Forestry, 2015).

Tobias Project

Dead trees per Acre: Yellow = 0-5, Brown = 5-15, Red = 15 -40, Brick Red = 40+
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Current estimates for large down woody debris from plot data in the project area was found to
avearge 25 tons per acre, with scattered pockets of over 40 tons/acre. These values would lie
within desirable range noted for the species considered.
ALTERNATIVE 2: Design features implemented as part of each action alternative requires that
a minimum of 4 snags per acre (largest available) be retained per acre in forested areas. These
can be averaged over a 10 acre block which allows managers to consider the random nature of
snag development that occurs naturally throughout any landscape. All snags 30” dbh and greater
would be retained unless deemed an imminent health and safety risk. FVS modeling for this
alternative predicted that 3.1 snags per acre would be retained post treatment (2024). Over the
long term without drought related mortality, Alternative 2 would have retained the lowest
trendline in comparision to that of No Action or Alternative 3. Existing drought conditions
however have increased tree mortality in the project area which can be captured to meet snag
standards through proper implementation of design features.
Concern has been raised through the scoping process that thinning intermediate size trees
negatively influences the recruitment pool for future large snags. The light nature of the
proposed thin and the higher number of medium to large live trees already within existing stands
(see discussion on large live trees) suggest that this concern is not valid. Thinning activities are
predicted to increase large live trees in the latter half of the modeled cycle that exceeds the
Alternative 1 (No Action) trendline (Figure 9).
The weighted average snag density with a modeled wildfire (2034) with this alternative is
predicted to retain 7 snags per acre, maintaining snag levels close to the Alternative 1 trendline
with no wildfire. This would indicate that some live tree mortality occurs with the wildfire event
as previously depicted in earlier discussions.
Current estimates for large woody debris from plot data show an average of 25 tons per acre.
Values are anticipated to stay near these levels with slight increases by 2064. Design features
stipulate retention of 10-20 tons/acre post project and have been utilized for several decades in
management of spotted owl, goshawk, and marten habitats in Region 5. These values are
anticipated to meet most life requisite needs where forested conditions exist. In the California
spotted owl PAC pockets of higher levels of large woody debris (40 tons/acre) will be retained to
maintain structural complexity for prey.
ALTERNATIVE 3: FVS modeling predicts that regardless of alternative, the weighted average
snag values for all modeled types is similar at 3.4 snags per acre by 2024 and likely higher given
the current drought cycle. Alternative 3 with a wildfire (2034) would retain higher predicted
snag values at 8 snags per acre in comparison to Alternative 2 with wildfire (7 snags per acre).
With wildfire, both action alternatives would retain snag values lower than expected with
Alternative 1 with wildfire, because less live tree mortality is anticipated providing benefits in
canopy cover retention. Guidelines for implementation of action alternatives require that at least
4 snags per acre (largest available) be retained per acre (can be averaged over 10 acre block). In
addition, all snags 30” dbh would be retained unless deemed and immediate health and safety
risk. Large woody debris would be retained at levels to meet stated design criteria as previously
discussed in Alternative 2.
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METRIC 3: Acres treated in suitable CWHR Forest Types (4M, 4D, 5M, 5D), change in
relative percent of suitable habitat at various scales of analysis, and change in CWHR
score:
Metric three evaluates anticipated changes in spotted owl habitat at various scales from the
activity center. Information regarding the various Alternatives and their influence on the
California spotted owl is provided in several Tables and Figures. This information will be
referenced as appropriate in discussions for each Alternative. These include:


Table 20 displays the estimated percentage of suitable habitat remaining post treatment
2024, and post treatment with a modeled wildfire 2034 at each spatial scale.



Table 21 displays the calculated CWHR Scores for each of the four spatial scales by
alternative with treatment (2024), and with treatment and a modeled wildfire (2034).
CWHR scores were based on all scored vegetation types identified as suitable habitat,
given size and density classifications. Any non-scored CWHR vegetation types were
assigned a zero value. Scored and non-scored vegetation types were then weighted by
the total number of acres of each habitat within the scale of reference. In addition, a
scored value was generated for the entire Tobias analysis area as whole (10,900 acres).



Table 22 displays existing acres of suitable habitat (2014) and proposed acres treated by
Alternative at each spatial scale analyzed. Suitable habitat acres available and those
proposed for treatment may overlap between spatial scales given the concentric nature of
this type of analysis.



Figures 12 and 13 display the predicted distribution of available habitat and acres by
alternative post treatment (2024), and post treatment with a modeled wildfire (2034).

ALTERNATIVE 1: A selection of Alternative 1 would defer all forest thinning and fuel
reduction work. Available habitat would be maintained in its current configuration (Alt 1, Figure
12, Table 20). FVS modeling predicts there would be minor increases in the amount of habitat at
all spatial scales over the first decade ranging from an estimated +4 acres at the PAC scale to
+185 acres at the home range scale (1.5 mile radius) by 2024 (See Alt. 1, Table 20). These
changes are reflected by increases in CWHR score at each scale from existing condition 2014, to
those anticipated in 2024 (Alt. 1, Table 21).
Available suitable habitat and its relative percent of each scaled area both in 2014 and 2024
meets recommendations established for this analysis. This would suggest there is a greater
likelihood for continued spotted owl occupancy and reproduction. The pair did nest in 2015
which further supports the conclusion that habitat remains in a context and juxtaposition to allow
for successful breeding and production of young.
A selection of this Alternative would not allow for hand thinning or mastication work to occur.
These actions would promote growth on young mixed conifer stands (both planted and natural
regeneration) in the analysis area. Most of these young stands were established in the mid slope
region of the Project Area where the Stormy Fire burned with high fire intensity and was stand
replacing. Planted saplings and young natural trees established since the fire are being limited in
their growth and canopy development by dense brush that is competing for the site. Action
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alternatives would work to break up brush allowing the trees to release. Calculated CWHR
scores at the largest spatial scales (i.e. 0.7 mile radius, 1.5 mile radius, and Tobias Project Area)
encompass greater percentages of these stands which contribute to their lower scored values in
comparison to scores at the PAC and HRCA scales (Figure 12). The PAC and HRCA are
located just above the mid-slope break, and were less impacted by the Stormy Fire initially. The
higher predicted scores reflect their retention of suitable habitat (Table 21).
Implementation of Alternative 1 with wildfire (2034) predicts there would be a relatively steep
drop in suitable habitat at all spatial scales (Table 20, Figure 13). At the 1.5 mile radius scale
only 9% of the habitat would be retained, 11% at the 0.7 mile scale, with the PAC and HRCA
scales retaining 23%, respectively. It is recognized that any fire event is complex and driven by
a variety of factors such vegetation, past mortality, weather conditions and availability of fire
suppression forces, etc. However, this type of modeling does provide some relative
understanding of potential outcomes which could occur under summer conditions. Given this
worst case scenario, it would appear that while not meeting desired acreage retention
percentages, action alternatives that allow for forest thinning and brush treatment retain greater
amounts of suitable habitat over that of Alternative 1.
Table 20: Acres of Suitable Habitat (4M, 4D, 5M, 5D) Retained at Four Spatial Scales and
their Representative Percent of the Total Area by Alternative post treatment (2024) and
with Treatment and a modeled wildfire (2034).
ALTERNATIVE 1
Spatial
Scale

Desired Range
of Suitable
Habitat in Acres
and Percent of
Total Scaled
Area.

Existing
Acres of
Suitable
Habitat
(2014)

1.5 Mile
Radius
(4,510 acres)

1,357 to 2,250
+
30 to 50% +

2,543

2,728

407

56%

61%

0.7 Mile
Radius
(1,062 acres)

467

587

44% +

Home
Range Core
Area
HRCA=600
Protected
Activity
Center
(PAC=300).

Acres of
Suitable
Habitat
(2024)

Acres of
Suitable
Habitat
with
Wildfire
(2034)

ALTERNATIVE 2

ALTERNATIVE 3

Acres of
Suitable
Habitat Post
Treatment
with Wildifre
(2034)

Acres of
Suitable
Habitat
Post
Treatment
(2024)

Acres of
Suitable
Habitat Post
Treatment
with Wildifre
(2034)

2,687

1,020

2,689

981

9%

60%

23%

60%

22%

658

119

652

375

652

369

55%

62%

11%

61%

35%

61%

35%

600

604

610

138

608

443

608

438

100%

101%

102%

23%

101%

74%

101%

73%

300

305

309

70

307

216

307

220

100%

102%

103%

23%

102%

72%

102%

72%
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Acres of
Suitable
Habitat
Post
Treatment
(2024)

Table 21: Calculated CWHR Habitat Score at Four Spatial Scales of analysis from Spotted
Owl Activity Center TUL0036.
CWHR Scored
2014

Spatial Scale

CWHR Score 2024
Alt. 1

Alt. 2

CHWR Score 2034

Alt. 3

Alt. 1
w/fire
0.398
0.158
0.208
0.216
0.058

PAC
0.649
0.664
0.663
0.663
HRCA*
0.587
0.616
0.616
0.617
0.7 Mile Radius
0.415
0.474
0.473
0.474
1.5 Mile Radius
0.438
0.510
0.508
0.508
Tobias Analysis Area
0.146
0.306
0.307
0.307
*The HRCA encompasses the PAC plus an additional 300 acres of suitable habitat (see figure 5).

Alt. 2
w/fire
0.593
0.539
0.335
0.293
0.133

Alt. 3
w/fire
0.594
0.538
0.335
0.291
0.132

Table 22: Acres of existing suitable spotted owl habitat and proposed treatment acres by
Alternative and method.
Spatial Scale
and Suitable
Habitat
CWHR Size
and Density

Acres
Existing
Habitat
(2014)

Alternative 2
Acres Treated
Commercial
Thin*

Non
Commercial
Thin**

Alternative 3
Acres Treated
Not
Treated

Commercial
Thin

Non
Commercial
Thin

Not
Treated

PAC

4&5 D

211

0

155

56

0

155

56

4&5 M

94

0

60

34

0

60

34

Total Acres

305

0

215

90

0

215

90

4&5 D

394

22

274

98

0

296

98

4&5 M

210

32

101

77

0

133

77

Total Acres

604

54

375

175

0

429

175

4&5 D

430

66

197

166

0

263

166

4&5 M

157

31

85

42

0

116

42

Total

587

97

282

208

0

379

208

4&5 D

1927

257

301

1,369

0

558

1369

4&5 M

55

200

141

555

0

341

555

2483

457

442

1924

0

899

1924

HRCA***

0.7 Mile

1.5 Mile

Total

*Commercial thinning includes felling of trees 10-29.9” dbh through tractor or skyline methods, ** Non-commercial thinning
includes felling of small trees (<10” dbh Alt. 2 and < 8” dbh Alt. 3) and brush by hand, hand and mastication or mastication.
***HRCA acres for commercial thinning occur outside the PAC but in HRCA. Post treatment fuel reduction actions include pile
and burn. Pile and burn and under burn if needed to meet fuels objectives.
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Figure 12. Distribution of Suitable Habitat by CWHR size and density classifications at
four spatial scales by Alternative Post Implementation (2024).
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Figure 13. Distribution of Suitable Habitat by CWHR size and density classifications at
four spatial scales by Alternative Post Implementation with a Modeled Wildfire (2034).
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ALTERNATIVE 2: A selection of Alternative 2 would implement forest thinning and fuel
reduction work as shown Table 22. After treatment suitable habitat would be maintained in the
configuration as displayed in Figure 12 (Alt 2). FVS predicts there would be incremental
decreases in the overall amount of suitable habitat (acres) (4M, 4D, 5M, 5D) at all spatial scales
over the first decade ranging from an estimated -2 acres at the PAC/HRCA scales to a high of 41 acres at the home range scale (1.5 mile radius) by 2024 (See Alt.2, Table 20). Acres of
suitable habitat retained and its relative percent of each scaled area post treatment would
continue to meet recommendations established under this analysis (Table 20), and as reflected by
minor decreases in CWHR scores in comparison to Alternative 1 (Table 21).
With Alternative 2 and wildfire (2034), FVS predicts that more acres of suitable habitat at all
spatial scales would be retained (PAC 216 acres, HRCA 443 acres, 0.7 mile radius 375 acres,
and 1.5 mile radius 1,020 acres), in comparison to Alternative 1 with a wildfire (PAC 70 acres,
HRCA 138 acres, 0.7 mile radius 119 acres, and 1.5 mile radius 407 acres)( Figure 13). That
said, the amount of suitable habitat retained and its representative percent of the total scaled area
would remain below desired objectives. In comparisons, CWHR scores at the PAC and HRCA
scales would remain highest with a selection of either action alternative with wildfire (2034) over
that of No Action. At the largest spatial scales only smaller positive differences in CHWR
scores were noted
Activities proposed in the PAC are the same for both Alternative 2 and 3, and limited to hand
thinning of small trees and shrubs, pile burning, and underburning if needed. The FVS model
predicts there would be a net decrease of 2 acres as previously stated (CWHR 4M, 4D, 5M, 5D)
at both the PAC and HRCA scales. The boundaries of the PAC and HRCA were established
using prominent typographic features to allow for ease in field delineation and encompass 327
acres and 705 acres, respectively. As drawn they are larger than required under the 2004
SNFPA. Therefore although a 2 acre decrease is noted from Alternative 1 values (2024) to that
of Alternative 2, the net acres of suitable habitat retained (4M, 4D, 5M, 5D) within each would
meet standards and guidelines post implementation (USDA 2004). Design features include
measures to retain all snags in the PAC, unless a significant safety hazard, and an average of 1020 tons per acre of large woody debris. Provisions also state that some scattered areas of higher
large woody debris concentrations up to 40 tons/acre will be retained at the Biologist’s discretion
in portions of the PAC.
While the FVS doesn’t predict substantial changes in the overall amount of suitable habitat in
acres, it does predict that forest thinning would result in shifts in habitat quality at all spatial
scales through decreases in canopy cover. These changes would affect an estimated 119 acres of
suitable habitat at the PAC scale, 245 acres at the HRCA scale, 202 acres at the 0.7 mile radius
scale, and 353 acres at the 1.5 mile radius scale7 (Figure 12). Primary shifts in canopy cover
result from a change from a CWHR 4D to a 4M (2024). At the PAC scale these changes will
result in a decrease in canopy cover of approximately 10% on affected acres but have benefits in
lowering fire risk. The weighted average change in canopy cover for all suitable habitat
collectively at each scale by alternative (2024) and post implementation with wildfire (2034) is
shown in Table 23.
7

Acres displayed at the smallest spatial scales are generally nested within those at larger scales. Total acres affected
would be displayed at the 1.5 mile radius scale (home range scale).

69

Table 23. Estimated Weighted Canopy Cover for all Suitable Habitat Types at Various
Spatial Scales by Alternative Post Teatment (2024), and by Alternative Post Treatment
with Wildfire (2034).

PAC
HRCA
0.7 mile
1.5 mile

Alt. 1
63
62
63
59

2024
Alt. 2
54
51
56
55

Alt. 3
54
52
56
56

Alt. 1 w/fire
31
32
28
27

2034
Alt. 2 w/fire
42
42
41
35

Alt. 3 w/fire
42
42
41
34

Nest stands (PAC) typically are dominated by mature forest with high canopy cover (> 75%), an
abundance of large trees, and a multi-storied condition comprised by trees with a variety of size
classes (USDA 2004). Temple et al. 2014 found that high canopy cover was a more important
habitat component than large trees, although forests containing both were probably the highest
quality. The specific reasons for why high-canopy forests are important remains unknown, but
prey availability, predator avoidance, or microclimate are suspected as important factors (Verner
et al. 1992 IN:Temple et al. 2014, Keane 2014). Keane (2014) reviewed several studies that used
modeling of habitat conditions along with adult survival and occupancy data which showed a
positive association with the amounts of mature forests (Blakesley et al. 2005, Dugger et al 2005,
2011, Franklin et al. 2000,and Olsen 2004). Keane (2014) also noted that “territory occupancy
was positively related to the amount of mature forest at core scales” (this analysis HRCA and 0.7
mile radius) “for both the California and northern spotted owls, with higher colonization rates
and lower extinction rates associated with territories with greater amounts of mature forest
(Blakesley et al. 2005, Dugger et al 2005, and Seamans and Gutierrez 2007). Blakesley et al.
(2005)”.
A selection of either Alternative 2 or 3 at the PAC, HRCA, and 0.7 mile radius scales is
predicted by FVS to provide lower canopy cover in comparison to Alternative 1 (No Action).
Therefore these changes although modest have the potential to lower the probability for pair
occupancy and may result in short term fluctuations in reproductive success given the acreage
amounts treated. That said the tradeoff of not treating the PAC coupled with a summer wildfire
event, shows that suitable habitat would be left with even lower canopy cover levels than with
either action alternative with wildfire (See values with Alt. 1 with Wildfire)(Table 23, Figure
13). With treatment of 4 D forest types the resulting quadratic mean diameter of live trees would
increase from 13” dbh to 19”dbh (2024) reaching 28” dbh by 2064. With a selection of
Alternative 1 these stands were predicted to retain trees at 13” dbh at 2024 and only reach 24”
dbh by 2064. On an immediate basis the Tobias Project is expected to decrease the potential for
crown fire to develop from adjoining brush fields downslope of the PAC, and improve growth on
residual sapling and pole trees currently being suppressed by brush. This would work to increase
forest continuity over the long term. Within the PAC light thinning of ladder fuels may increase
foraging opportunity by owls by increasing flight space. FVS predicts that CWHR forest types
with 5D or 5M size and density classifications that provide highest quality habitat within the
PAC/HRCA would not have any appreciative change size class or in canopy cover (Figure 12).
ALTERNATIVE 3: A selection of Alternative 3 would implement forest thinning and fuel
reduction work as shown Table 22. After treatment, suitable habitat would be retained in the
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configuration as displayed in Figure 12 (Alt 3). FVS modeling predicts there would be minimal
decreases in the overall amount of suitable habitat as defined by the Forest Service (4M, 4D, 5M,
5D) at all spatial scales in the first decade ranging from an estimated -2 acres at the PAC/HRCA
scales to a high of -39 acres at the home range scale (1.5 mile radius) by 2024 (See Alt.3, Table
20). The total amount and percentage of suitable habitat retained at each scale would continue
to meet recommendations established under this analysis post treatment (PAC 307 acres, HRCA
608 acres, 0.7 mile radius 652 acres and 1.5 mile radius 2,689 acres). The changes in suitable
habitat are reflected by minor decreases in CWHR scores noted for Alternative 3 (2024) in
comparison to Alternative 1 (Table 21).
Similar outcomes would be expected with proposed treatment of PAC, HRCA, and 0.7 mile
radius scales for both Alternative 2 and 3 and have been adequately discussed under Alternative
2.
FVS predicts that thinning of 4D types would produce changes in habitat quality on 119 acres at
the PAC scale, 244 acres at the HRCA scale, 200 acres at the 0.7 mile radius, and 314 acres at
the 1.5 mile radius scale due to decreases in canopy cover post implementation. These
alterations result from a change to a density classification of 4M (2024) as displayed in Figure
12. Therefore, these reductions have the potential to negatively influence the owl pair.
Treatment of 4D habitat may provide some incremental benefits through removing small trees
increasing the quadratic mean diameter of trees post treatment. These actions would lower
competition factors on existing trees faced with limited resources, and improve the potential for
better forest resiliency in a wildfire event. With a modeled wildfire implemented post treatment
and displayed in 2034, FVS modeling predicts that Alternatives 3 would retain more acres of
suitable habitat at all spatial scales (PAC 220 acres, HRCA 438 acres, 0.7 mile radius 369 acres,
and 1.5 mile radius 981 acres), in comparison to Alternative 1 with a wildfire (PAC 70 acres,
HRCA 138 acres, 0.7 mile radius 119 acres, and 1.5 mile radius 407 acres)( Table 20, Figure 13).
The amount of habitat and its relative percent of each scaled area would remain below desired
objectives previously stated. Table 21 displays predicted CWHR scores for the PAC and HRCA
by Alternative with treatment (2024), and with treatment and a wildfire (2034), compared to
Alternative 1. Significant differences are noted between Alternative 1 with wildfire and either
action alternative given treatment and a modeled wildfire (2034).
Townsend’s Big-eared Bat, Pallid Bat, and Fringed Myotis Bat:
METRIC 4: Change in CWHR Score
ALTERNATIVE 1: All three bat species are assumed to occur across the forest at relatively
low density based on limited surveys and literature reviews. Calculated CWHR scores given
existing habitat (2014) range from 0.180 to 0.182 for the Townsend’s big-eared bat and fringed
myotis bat, respectively, with a CWHR score of 0.512 for the pallid bat (Table 24). Scored
values increase by 2024 for the first two bat species and decrease slightly for pallid bat for the
same period. The observed habitat decline noted with the pallid bat is associated with brush
fields that begin to transition to young conifer stands given normal growth. Despite these
alterations any low density use that occurs in the project area would be expected to continue
given no treatment or wildfire.
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Alternative 1 with wildfire (2034) shows CWHR scores for the fringed myotis bat and
Townsend’s big-eared bat decrease to 0.098 and 0.150 respectively, with the pallid bat score
increasing to 0.602 as a result of more open habitat. Predicted CWHR scores for either
Alternatives 2 or 3 with wildfire remain slightly higher than with Alternative 1 and wildfire
(2034) for the fringed myotis and Townsend’s big-eared bat, and result in slightly lower scores
with the pallid bat since less habitat is impacted by fire.
Table 24. CWHR habitat scores for bat species under existing condition (2014), by
Alternative post treatment (2024), and by Alternative post treatment with a modeled
Wildfire (2034).

Species Name

2014
Existing
Habitat

ALT. 1

2024
ALT.
2

ALT.
3

Alt. 1
w/fire

2034
Alt. 2
w/fire

Alt. 3
w/fire

Fringed Myotis
bat

0.182

0.316

0.316

0.315

0.098

0.155

0.155

Townsend's
big-eared bat
Pallid bat

0.180
0.512

0.312
0.312

0.313
0.312

0.312
0.312

0.150
0.602

0.158
0.583

0.159
0.583

ALTERNATIVES 2 and 3: A selection of either Action Alternative would result in forest
thinning and brush treatment on similar amounts of suitable habitat. For the pallid and fringed
myotis bats this would include an estimated 4,875 acres treated, with approximately 4,845 acres
of Townsend’s big-eared bat habitat treated. Collectively these actions would affect roughly
45% of the available habitat.
Little appreciative change in score is noted between Alternatives 2 and 3, or in comparison with
Alternative 1 (2024). Bat response to forest thinning and fuels treatment including wildfires vary
by species but generally suggest a neutral to positive benefit for many bat species groups (Loeb
and Waldrop (2008), and Buchalski et al. 2013). Loeb and Waldrop (2008) in their study
involving big brown bats, eastern red bats and eastern pipistrelle bats showed that activity was
significantly greater in thinned stands, intermediate in activity with burn and thin stands or with
burn only stands, and lesser activity in control stands. The decrease in the clutter of small dense
trees was thought to improve foraging and commuting activity in the Piedmont region. Humes
et al. (1999) found bats to be more active in old-growth and thinned forest stands than in dense,
un-thinned stands, suggesting that the increased structural diversity benefitted bats.
Buchalski et al. 2013 monitored bat response from McNally Fire (150,000 acres, 2002) located
on Sequoia National Forest. In this study they found no significant negative effects of fire on bat
activity in mixed-conifer forests one year after, supporting the view that forest bat communities
are resilient to fire and that fire may enhance foraging opportunities.
Buchalski et al (2013) noted that “the wildfire-landscape mosaic did not affect bat activity in
unburned stands of any of the six phonic groups. Some stands had up to 30% of the surrounding
landscape within a 2 km radius burned with stand replacement fire. Despite this, activity was
neither higher (due to immigration or species preferring unburned conditions) nor lower (due to
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emigration to favored habitat conditions elsewhere), suggesting that bat communities do not
respond to forest landscape conditions in a manner similar to that documented for terrestrial birds
following fire. Rather, bats are likely foraging and roosting across a much broader spatial
scales, resulting in greater resilience to changes at this scale”.
Several researchers speculate that bat response and activity associated with forest disturbances
such as thinning or wildfire are attributed to increases in foraging habitat quality by reducing the
amount of vegetation in the forest canopy and understory (commonly referred to as clutter) that
can obstruct flyways effecting echolocation. Previous studies have shown that dense clutter
appears to decrease foraging ability and success (Brigham et al. 1997, Erickson et al. 2003, Sleep
et al. 2003 and Rainho et al 2010). In respect to wildfires or other fuels treatments involving
fire, several studies suggest that this type of disturbance increases abundance of insect prey
through post-fire growth of plant species that increase terrestrial insect activity (Lacki et al.
2009, Swengal 2001). It is believed these alterations likely benefit bat foraging
METRIC 5 - Change in snag density and distribution:
ALTERNATIVE 1: With a selection of Alternative 1 the availability of snag density and its
distribution would remain similar to existing conditions previously discussed for this attribute
(see Figure 10 and discussion, page 58). FVS predictions estimated 4 snags per acre by 2024,
reaching an estimated 22 snags/acre by 2064. There is a high likelihood that FVS predictions for
existing snag density are low, given new mortality evident with the current drought.
A selection of this Alternative would not allow for forest thinning and brush manipulation to
occur which may increase the propensity of Tobias landscape to remain at high fire risk. With a
wildfire event, a substantial increase in snag density is predicted by FVS increasing from
approximately 7 snags per acre (Alt. 1, 2034) to approximately 30 snags per acre (Alt. 1 with
wildfire trendline, 2034). These levels would exceed values for typical for mixed conifer stands
as discussed on page 20. Regardless, these projected changes in snag density with wildfire are
not anticipated to shift incidental bat use in the project area, and may result in increased
availability of roosting structures post wildfire.
ALTERNATIVES 2 and 3: FVS modeling for these alternatives predicts similar snag density
levels for either Action Alternative would be retained post treatment (3-4 snags/acre, Figure 10).
Implementation of either is anticipated to meet standards and guidelines post treament to retain 4
snags per acre (largest available) in forested habitat given observed tree mortality in the project
area. In addition, the SNFPA (USDA 2004) retains all snags and live trees greater than 30” dbh
unless deemed a imminent safety hazard. Therefore it is anticipated that the greatest percentage
of these trees would be retained and continue to provide optimal habitat for bat occupation.
METRIC 6: Change in the availability of large Live Trees (> 24” dbh) ALTERNATIVE 1: The availability of large live trees is not anticipated to be a limiting factor
given their availability across the forest landscape, and expected incidental use of such substrates
by bats. FVS predicted a weighted average of 35 trees per acre in 2014 exceeding to 47 trees by
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2064. These trees would serve as an adequate recruitment pool for future snag development in
large size classes.
With Alternative 1 with wildfire (2034) the FVS predicts the weighted average large live tree
density would drop by half, decreasing from 43 trees per acre to approximately 23 trees per acre.
Despite the lower numbers of large live trees and available recruitment pool, adequate habitat for
incidental use is expected to occur. Fire would likely damage some sections of live trees, or
create new snags that could be useful for bat species.
ALTERNATIVES 2 and 3: Effects to large live tree attributes for Alternative 2 and 3 are
relatively similar and only lie slightly below Alternative 1. The majority of forest thinning (both
commercial and non-commercial) would select trees less than 24”dbh, which is reflected in the
similar trend line noted for 2024 ( Figure 10). Prescribed underburning which would occur in
both action alternatives however result in minor loss of larger trees causing the Alternative 3 line
to drop to the same curve expected with Alternative 2. Fuels treatments such as pile and burn,
jackpot pile and burn, or understory burn would implement measures to prevent significant loss
of large live trees.
OTHER DIRECT AND INDIRECT EFFECTS COMMON TO ALL ACTION
ALTERNATIVES (ALTS. 2 AND 3):
California Spotted Owl, Northern Goshawk, Marten, Townsend’s Big-eared Bat, Pallid
Bat, and Fringed Myotis Bat:
Disturbance: Alternatives 2 and 3 propose to treat an estimated 4,988 acres in total, within the
project area. Disturbance related influences are generally limited to areas of suitable habitat
within ¼ mile of the nest/den location where forest thinning, temporary road construction, and
prescribe burn operations would occur. Increased levels of disturbance near these site have the
potential to cause temporary site abandonment due to increased noise or human encroachment,
injury or death of an individual from burning or felling of a large tree (live or dead) that is
unknowingly being used, to short term alterations in normal foraging patterns. Disturbance
effects have the greatest potential for harm during critical phases of the reproductive cycle
potentially limiting the annual recruitment of young.
To ameliorate these potential effects, the 2004 SNFPA (USDA 2004) standards and guidelines
impose species specific Limited Operating Periods (LOPs) that will be applicable for the Tobias
Project. These measures are specified in the design features by species (See LOPs for California
spotted owl, northern goshawk, and marten). The SNFPA does not specify LOP restrictions for
bat species but the others implemented fall within the same reproductive period known for bats.
Further guidelines have also been stipulated in design features that no vegetation removal or
burning work would occur within 100’ of the Deep Creek Cave entrance to limit potential
changes in air flow and temperature.
Commercial felling of important physical structures such as large live trees or large snags (>30”
dbh) most commonly utilized for nest/roost trees for forest interior species addressed would not
occur unless deemed a health and safety hazard tree. Therefore, implementation of either Action
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Alternative is not anticipated to significantly alter their distribution and occurrence across the
landscape.
With project activities of noise (people, chainsaws, etc.), there is a potential of a missed feeding
attempt by activities, however, it would not preclude a future feeding attempt. All three species
are most active at night, whereas most project activities would occur during daylight hours,
hence the disturbance of a missed feeding is extremely low.
Project implementation for forest thinning and fuels reduction work will not occur all at once but
work to treat manageable blocks. Limiting block size, coupled with stated LOPs, will provide
areas without these increased disturbance effects over the project area. Prescribed fuels
treatment methods under controlled conditions, would occur in late fall after the breeding period
and designed in such a way to limit smoke production and its residual effects.
Fuel Treatment Effects (pile and burn, jackpot pile and burn, and understory burn):
The impacts associated with forest thinning and fuel reduction work would be similar for each
alternative and are not anticipated to result in large decreases in habitat quantity or quality. All
fuels reduction work would be conducted under controlled conditions which lower fire intensity
and impacts to forest stands. Some torching of individual trees, or groups of trees, may occur
creating small openings thus increasing heterogeneity. Additional edge habitat would become
more evident over the short term between existing mature stands, thinned planted stands, and
brush complexes. All of the above species have been noted to opportunistically forage along
such edge environments provided that mature habitat remains adjacent to more open habitats.
Individuals may experience an increase in prey detection and capture over the short term (1-3
years). Pile/burn and jackpot pile and burn operations allow increase flexibility to maintain
desirable stand attributes such as large live trees, large woody debris, and large snags.
Difference in prey composition and relative abundance of prey items may occur as thinning and
fire favors some prey species and negatively influences others. The general trend noted in the
literature however indicates that while compositional changes in prey may occur, prey density
levels remain relatively stable. Small tree thinning and brush removal associated fuel reduction
activities are not anticipated to dramatically affect key prey resources utilized by the California
spotted owl. The flying squirrel is associated with mature forests with dense canopy (>50%), in
relatively close proximity to perennial streams (Myer et al. 2005). Nests are located in cavities
in live and dead trees at the mid canopy level. Availability of downed woody debris will allow
corridors for the flying squirrel on the ground. Little appreciative change in the availability of
large live trees, overhead canopy, or riparian environments is anticipated, and thereby will
continue to provide habitat generally acceptable for the flying squirrel.
Some loss of medium to large snags across the project area is expected due to the removal of
imminent hazards (Figure 11), but snag levels across the project area will retain a minimum of 4
snags per acre or more post treatment. Woodrat habitat may be more vulnerable in planted
stands where pole size trees and dense brush exist. Woodrat nests can be located closer to the
ground and potentially lost through burning operations. However, the primary use of pile and
burn or jackpot pile and burn methods would leave many places unaffected by fire. Impacts
from understory burning would also not consume all treated areas due to differences in
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vegetation, soil moisture, topography and aspect, and the timing of the burn (usually fall).
Collectively, actual blackened acres would be significantly smaller than the entire unit, and
various islands of untreated habitat will remain. Woodrats and other spotted owl prey species
have evolved in the presence of frequent, low-to-moderate intensity fires, which would be
mimicked when conducting burn operation under controlled conditions. Therefore, any
potential effects from prescribed burning in the project area are anticipated to be short term.
Measures have been included within design features to protect woodrat nest when possible.
The northern goshawk forages over a wide variety of forest environments including both closed
and moderately open canopies. It feeds on a diversity of both mammal and bird species all of
which are relatively common on the landscape and habitat generalists themselves. None of these
prey species have been noted to be at risk or in decline. Many find niche habitats along downed
logs or use snags as a form of cover or for food resources. Adequate snag levels, ground cover,
and large woody debris (average 15 tons/acre, range of 10 to 20 tons per acre) will remain post
treatment.
The marten is also a prey generalist eating a wide diversity of items, including small to mid-sized
mammals, birds, fruits and nuts, vegetation, and carrion. Martin (In: Buskirk and Powell 1994)
suggests that their ability to adjust predatory patterns and prey type are important factors that
enable them to balance energetic needs. The broad array of food items utilized by these species
and the nature of the expected treatment in context of the larger landscape eliminates concern for
substantial shifts in food resources.
Bat response to forest thinning and fuels treatment including wildfires generally suggest a neutral
to a positive benefit for many bat species groups (Loeb and Waldrop (2008), and Buchalski et al.
2013). Loeb and Waldrop (2008) in their study involving big brown bats, eastern red bats and
eastern pipistrelle bats showed that activity was significantly greater in thinned stands,
intermediate in activity with burn and thin stands or with burn only stands, and lesser activity in
control stands. The decrease in the clutter of small dense trees was thought to improve foraging
and commuting activity in the Piedmont region. Humes et al. (1999) found bats to be more
active in old-growth and thinned forest stands than in dense, un-thinned stands, suggesting that
the increased structural diversity benefitted bats.
Use of prescribe fire techniques post thin are anticipated to produce a negligible to positive effect
on the bat species addressed. A recent study by Buchalski et al.(2012) evaluated the effects of
wildfire severity on bats at both stand (< 1 hectare) and landscape scale in response to the 2002
McNally Fire on Sequoia National Forest. Surveys of echolocation activity were conducted one
year post fire stratified in riparian, upland habitat, and mixed conifer forest habitat spanning
three levels of burn severity (unburned, moderate and high). Results from this study in mixed
conifer forests found no significant negative effects of fire on bat activity. The fringed myotis
bat demonstrated increasing magnitude of activity response with burn severity, and the pallid bat
showed a positive threshold response to fire (no differentiation of fire severity but positive fire
response). The study found no significant negative effects of fire on bat activity in mixed conifer
forests with this large and severe wildfire, supporting the view that bat communities are resilient
to fire and that fire may enhance foraging opportunities. The study also suggested that factors
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that drive use of forest habitats (e.g. foraging opportunity, prey species) were functionally
equivalent post fire to landscapes with mixed-severity fire.
VII. CUMULATIVE EFFECTS
Introduction - The intent of the cumulative effects (CE) section of the BE is to place the
proposed action in context with past, present, and reasonably foreseeable actions which, when
considered collectively, may affect the species of concern. These actions may include both
natural and human-caused events on Forest Service System Lands and those known on adjoining
private property.
Methodology - The CE 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 or alternatives. 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 CE 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 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)”.
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For the purposes of this analysis, the vegetation layer utilized for baseline estimations of habitat
was 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. It was updated in 2003 to reflect changes from the McNally Fire, and in 2010 with
project specific stand exams. Therefore the Tobias Project Area is reflective all past actions up
through 2010. Past actions in the context of this analysis outside of the Tobias Project boundary
refer to those actions that have occurred since the last forest mapping update in 2007 except for
the Frog Timber Sale located to the north. This area was updated in 2010 with existing stand
exam data.
For assessment of future projects, Sequoia National 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 are not included because they have limited scope and intensity
and present no appreciative impact on available individual species or their habitat.
Defining Cumulative Effect Analysis Area - The CE analysis area chosen for each species
varied based on estimated home range extent. Table 25 displays the total estimated acres for the
CE area, estimated acres of suitable habitat found on Forest Service and private lands, estimated
acres for past, present, and reasonably foreseeable vegetation projects that have occurred since
last vegetation update, and proposed acres of suitable habitat treated within the Tobias Project.
Table 25: Species specific cumulative effects (CE) analysis area in acres, and suitable

habitat.
Species
Name

California
Spotted Owl
Northern
Goshawk

Marten

Bat Species

CE Analysis Area of
Consideration and
Total Estimated Acres

Includes Tobias Project
Analysis Area plus a
1.5 mile radius buffer
from the boundary.
Total CE Analysis Area
estimated at 34,778
Acres.
Includes Tobias Project
Analysis Area plus a
0.2 mile radius buffer
from the boundary.
Total CE Analysis Area
estimated at 13,923
Tobias Project Analysis
Area, 11,120 Acres

Suitable
Habitat on
Forest
Service
Lands

Suitable
Habitat
within
Private
Inholdings

Total
Suitable
Habitat in
Defined CE
Analysis
Area

Suitable
Habitat
Proposed for
Treatment in
the Tobias
Project

12,644

462

13,106

1,502

12695

472

13,167

1,502

2,930

73

3003

1,502

10,898

222

11,120

4,889
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Table 26 provides detailed information for vegetation and fuel reduction projects on Forest
Service Lands and their potential influence on key habitat metrics as previously addressed in the
BE. No additional past, present or reasonably foreseeable vegetation/fuels projects have been
identified within the Tobias Project Boundary. Therefore the CE analysis has focused on
projects that would occur within the remaining CE analysis area but outside of the Tobias Project
Area boundary. Bat species were not carried further in the cumulative effects analysis because
no additional past, present or reasonably foreseeable projects were identified in the Tobias
Project Analysis Area. Therefore, there are no cumulative effects for these species.
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Table 26. Past, Present, and Reasonably Foreseeable Vegetation and Fuel Related Projects on Forest Service Lands and their Effects
on Habitat Indicators.
Species
Habitat Indicators
Project
Activity

Project Name
and Year

Commercial
thin and
associated
fuels
treatment
(e.g. non commercial
thin and Rx
burn)

White River
Under
contract, with
some
completion
prior to 2007.
Remaining
acres shown
in CE Area
under court
injunction
2004 - 2007

Total Suitable
marten
Habitat
treated outside
Tobias Project
Boundary but
in CE Analysis
Area

41

Total Suitable
Spotted Owl
& Northern
Goshawk
Habitat
treated outside
Tobias Project
Boundary but
in CE Analysis
Area

132

Canopy Cover (CC)

Large Live Trees
and Snags

Ground Cover
(shrubs, small
trees, down
woody debris)

Disturbance

Potential decreases in CC
on 41 acres of marten
habitat and 132 acres of
spotted owl/ goshawk
habitat. However, these
proposed commercial
actions remain under court
injunction since 2007.
Approximately 45 acres of
the 132 would fall within
the Tobias spotted owl
pair’s 1.5 mile radius
buffer. Risk for a
cumulative impact is low.
Predicted changes would
not render habitat
unsuitable, and no further
harvest can occur until the
agency fulfills court
mandated instructions.
Given the time lag since
the original document
further environmental
analysis would be
required.

Proposal drafted
under CASPO
Interim
Guidelines.
Actions do not
remove trees
over 30”dbh.
Some reductions
expected in 12 29” dbh size
class. Live tree
basal area and
large trees
retained within
suitable habitat
specifications.

Woody debris
retentions
standards
incorporated
in project
design. Would
retain 10-20
Tons/Acre,
largest
available.

No harvest
proposed in PACs,
Limited operating
periods included
for any units within
¼ mile of spotted
owl PACs March
01- August 31.
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Snag density not
a limiting factor
for any species

No goshawk PAC
within CE overlap
outside of project
boundary.

Species
Project
Activity

Project Name
and Year

Commercial
thinning
Projects and
associated RX
fuels
treatment
(e.g. noncommercial
thin and Rx
burn)

Frog Timber
Sale
(ongoing)

Total Suitable
marten
Habitat
treated outside
Tobias Project
Boundary but
in CE Analysis
Area

15

Habitat Indicators

Total Suitable
Spotted Owl
& Northern
Goshawk
Habitat
treated outside
Tobias Project
Boundary but
in CE Analysis
Area

313

Canopy Cover (CC)

Large Live Trees
and Snags

Ground Cover
(shrubs, small
trees, down
woody debris)

Disturbance

Limited decreases in
habitat quality (size and
density) expected on a
total of 65 acres. Habitat
condition retained in
suitable capability. No
impact to the existing
spotted owl pair located in
Tobias Project. Distance
from owl activity center to
the Frog TS units exceeds
1.5 mile distance.
Approximately 15 acres of
marten habitat would also
have some reduction in
canopy cover but still falls
within the useable range.

Proposal would
not remove trees
over 30”dbh.
Some reductions
expected in 12 29” dbh size
class. Live tree
basal area and
large trees
retained within
suitable habitat
specifications.
Snag density not
a limiting factor
for any species.

25 % of all
units left
untreated by
RX fuel
treatments.
Adequate
shrub
component
retained.
Woody debris
standards
incorporated
in project
design (10 to
20 Tons/Acre)

Frog Project design
features include
Limited Operating
Periods (LOP) for
units within ¼ mile
of any spotted owl
PAC (March 01August 15th).
Blanket LOP
applied to all
suitable habitat for
marten (May 1
through July 31).
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Species
Project
Activity

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

Project Name
and Year

White River
Partially
implemented

Total Suitable
marten
Habitat
treated outside
Tobias Project
Boundary but
in CE Analysis
Area

306

Habitat Indicators

Total Suitable
Spotted Owl
& Northern
Goshawk
Habitat
treated outside
Tobias Project
Boundary but
in CE Analysis
Area

747

Canopy Cover (CC)

Large Live Trees
and Snags

Ground Cover
(shrubs, small
trees, down
woody debris)

Disturbance

Pre-commercial thin on
306 acres of suitable
marten habitat and 747
acres of spotted owl and
goshawk habitat. 514 acres
of total falls within Tobias
owl pair’s 1.5 mile radius
buffer, with 79 acres
within 0.7 mile radius
buffer. No over-story live
trees removed with action,
therefore limited change in
existing canopy cover in
suitable habitat.

No anticipated
loss of large tree
attributes

Woody debris
retentions
standards
incorporated
in project
design.

Limited operating
periods included
for units within ¼
mile of spotted owl
PACs March 01August 31 and
Goshawk PACs
Feb. 15-Sept. 15.,

Past, Present, and reasonably foreseeble Harvest Actions on Non-Forest Service Land: Reviews of past, present, and foreseeable actions on
non-Forest Service land were evaluated through available timber harvest plans (THP) registered in Kern and Tulare Counties. Only one plan was filed in
2007 and completed in 2008. The THP identified the action as a select cut which removed some live trees and roadside hazards within 78 acres of suitable
habitat on private lands north of the project area. The State Practices Act allows individual treatments to reduce canopy cover to as low as 30%, however
ocular reviews made by the district silviculturalist suggested higher canopy cover values were retained. The select nature of the harvest, and time since
completion, has ameliorated initial any canopy cover loss. The 1.5 mile buffer established around the Tobias spotted owl pair does not overlap with the
THP area, so no cumulative effect is anticipated.

Summary of Forest Service and Private Land Actions - Table 27 displays summarizes past, present, and foreseeable vegetation/fuel
reduction projects, treated acres as proposed for the Tobias Project, and the total acres affected for each CE area by species.
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Table 27 Past, present and reasonably foreseeable projects that overlap with the CE analysis area identified by species.
Total Cumulative
Effects (CE) Analysis
Area and Acres by
Species

California Spotted Owl
Includes 1.5 mile radius
from Tobias boundary
34,778 Acres

Acres of
Suitable
Habitat in
CE Analysis
Area

N.F.

12,644

445

Pv’t

462

78

13,106

Total
Northern Goshawk
Includes 1.5 mile radius
from Tobias boundary
34,778 Acres

N.F.
Pv’t

Total
American Marten
Includes 0.2 Mile Radius
from 13,923

Total

Past/Current
Commercial Thin &
Associated
prescribed fuels
treatment in Suitable
Habitat

N.F.
Pv’t

Past /Current Noncommercial Thin and
prescribed fuels
treatment in
Suitable Habitat

747

Acres of
Suitable Habitat
Affected by
Tobias Action
Alternatives

Total Suitable Habitat
Acres Affected by
Past, Present, and
Foreseeable Actions
and Total Percent of
CE Analysis Area

1,502

2,694

N/A

78

523

0
747

1502

2,772 (21%)

12,695

445

747

1502

2,694

472

78

0

N/A

78

13,167

523

747

1502

2,772 (21%)

2,930

15

1502

1,517

73

5

3,003

18

0
0
0

0
1502

5
1522 (50%)

N.F. = National Forest, Pv’t = Private Land, N/A= not applicable private land.

Other Forst Service Actions and Activities.
Fire History: Since the McNally Fire 0f 2002 no further wildfires have occured within any of the cumulative effects analysis areas
established for the species addressed.
Recreational Activity: Recreation activities are similar within each CE analysis areas, and are generally tied to road and trail related
activities such as hiking, equestrian, off highway vehicle or over the snow vehicle (OHV/OSV) uses and hunting.
Livestock Grazing: The majority of the established cumulative effect analysis areas allow for livestock grazing under permit.
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Alternatives 2 and 3 - Dirct and Indirect Cumulatiave Effects:
California Spotted Owl and northern goshawk: No additional past, present or reasonably forseeable
vegetation or fuels reduction actions were identified within the Tobias Project Analysis Area. Within a 1.5 mile
radius buffer surrounding the Project boundary, past, present, and reasonably foreseeable actions discussed were
not found to represent a substantial cumulative effect to either the California spotted owl, the goshawk, or their
habitats. Based on Table 26 and 27 limited reductions in desirable stand elements are anticpated to occur. The
majority of identified actions do not occur within a 0.7 mile radius distance of the Tobias owl pair. Those that
do occur, are limited to pre-commercial thinning of small trees. As such these actions are not expected
significantly lower habitat quality. Approximately 45 acres of commercial harvest are proposed outside of the
0.7 mile radius buffer established as the core area for the Tobias spotted owl pair. Therefore this proposed
action will have no appreciative impact on core habitat. The commercial entry would lie within the 1.5 mile
buffer from the spotted owl activity center (home range scale), but habitat is anticipated to remain foraging
quality should the court injunction ever be lifted.
Past surveys have not detected northern goshawks in the Tobias project area, and no goshawk PACs have been
delineated within the project area or the larger cumulative effect analysis area. Post implementation of the
Tobias project and other anticipated action would retain habitat in suitable capability for incidental use.
Silvicultural prescriptions for projects on Forest Service System Lands were crafted under the CASPO EA or
SNFPA (USDA 2001 and 2004). Therefore, specific standards and guidelines have been incorporated to retain
all large live trees and snags (30” dbh and greater), unless deemed a safety hazard. Measures also place
emphasis on retaining a sufficient recruitment pool of mid sized trees to provide for their replacement overtime.
Some minor decreases in canopy cover are anticipated with forest thinning, however, these decreases are not
anticipated to preclude owl or goshawk use. The additional proposed treatments are anticipated to aid in the
ability to protect habitat under wildfire events, thereby retaining the greatest set of habitat attributes over time.
Marten: Current survey information from a variety of sources has not detected marten on the east side of the
Greenhorn Mountains. This included surveys completed by the SNFPA Long Term Regional Monitoring
program for forest carnivores, and additional surveys conducted by District personnel. Low rates of detection in
the southeren extent of Tulare County have been previously noted in research literature. If marten do occur it is
speculated that any use in the project area would be incidental in nature. Implementation of either action
alternative is not expected to increase habitat fragmentation in forested stands or to render habitat unsuitable.
Identified vegetation and fuels reduction projects are not anticipated to render habitat unsuitable. Therefore,
habitat availability as it exists will remain in its current distribution and relative quality. Improvement to
increase growth on small trees in recovering stands planted since the Stormy Fire would improve forest
continuity over the long term. Silvicultural and prescribed burn prescriptions do not use clear cut methods and
should maintain stands with sufficient forest cover and large physical structures important for rest/den and
foraging activity. Appropriate limited operating periods (LOPs) have been incorporated to reduce the potential
conflicts during the reproductive season. Therefore, the Tobias action alternatives in light of past, present, and
reasonable foreseeable actions would not result in negative influences to individuals or their habitats.
The CE area overlaps with portions of several cattle grazing allotments. Livestock grazing has been an ongoing
activity prior to the establishment of Sequoia National Forest, and is presently at substantially lower levels than
what historically occurred. Improved management of the grazing program has led to the establishment of
allotment specific standards and guidelines to maintain habitat quality for sensitive area such as riparian areas
and meadows. Standards and guidelines along with best management practices specify requirements to provide
for resource protection, and use of appropriate utilization standards to maintain adequate forage and shrub cover
for prey species.

84

No additional wildfires have impacted late successional habitats within the project area or larger cumulative
effect analysis area since the last mapping update.
Limited background levels of recreation activities occur (hunting, fishing and OHV/OSV) but are limited in
scope, distribution and duration. No new campground facilities or roads have been identified.
VIII. DETERMINATION
This Biological Evaluation analyzes the potential effects of the proposed Tobias Project on Forest Service
sensitive species. Providing proposed treatments are carried out with proper implementation of stated design
features, best management practices, and the use of Sequoia National Forest riparian conservation objectives,
the following determination findings are rendered for Alternatives 1, 2 and 3.
Region 5 Forest Service Sensitive Species: California spotted owl, northern goshawk, marten,
Townsend’s big-eared bat, pallid bat and fringed myotis bat:
Alternative 1: It is my determination that implementation of Alternative 1 of the Tobias Project will
have “No Impact” on the species addressed.


The analysis modeled the impact of a potential wildfire event to show changes in vegetation over
time; however, there is no guarantee an unplanned wildfire will occur. Thus doing no project
would result in no alteration in current condition or habitat distribution.

Alternative 2 and 3: It is my determination that the Tobias Project "may impact individuals, but is
unlikely to result in a trend toward Federal listing or loss of viability for the California spotted owl,
northern goshawk, marten, Townsend’s big-eared bat, pallid bat and fringed myotis bat”.


Speicific project design standards and guidelines including those in the 2004 SNFPA, Forest
riparian conservation standards, and Best Management Practices will be implemented. These
provisions provide for species protection during critical time frames of the reproductive cycle
through use of limited operating periods. Provisions also limit impacts to important riparian and
meadow environments, as well as, fine scale structural components used in forests, such as large,
live trees, snags and down woody debris that are most at risk and difficult to replace.



Action alternatives present some risk to forest interior species such as the California spotted owl
in particular. Post implementation, decreases in canopy cover may occur in some CHWR types;
lowering habitat quality. These effects at the PAC, HRCA and 0.7 mile scales have the greatest
potential to result in changes in site occupancy and to produce fluctuations in reproductive
success. Research has evaluated wildfire effects on spotted owl occupancy and its habitat.
Findings suggest that spotted owls have high site fidelity and often remain in their territories
despite moderate habitat loss, and negative changes to canopy cover that are greater than those
predicted to occur here. Therefore, it is anticipated that while there could be some habitat shifts
in quality, overall forest conditions would likely allow for continued occupation. Should loss of
the owl pair occur, it is not anticipated to result in a substantial decline in species viability nor
contribute to a downward trend, given the number of owl pairs currently found on the Forest.



Thinning and fuels reduction work will be completed using provisions in North et al. (2009)
which provide for greater forest heterogenity by maintaing a mix of both open and dense canopy
forests based on topographic features. These conditions are anticipated retain habitat in a suitable
condition while reducing the risk and effects of stand replacing wildfires. Actions are
anticipated to promote better forest continuity across the landscape in the southern Sierra Nevada
over the long term. Proposed actions are anticpated to improve site conditions for growing
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young stands previously impacted by the Stormy Fire. This will increase growth and
development residual trees and increase forest representation across the landscape in the long
term.

Consultation and Technical Advice/Support from Others
Steve Anderson, Resource Officer/Wildlife Biologist, Kern River Ranger District
Joshua Courter, Hydrologist, Western Divide Ranger District
Jeff Cordes, Wildlife Biologist, Hume Lake Ranger District
David Ernst, Fuel Specialist, Western Divide Ranger District
Emily Lang, Forest Wildlife Biologist, Sequoia National Forest
Joseph Loehner, Technical Support (GIS) and Range, Western Divide Ranger District
George Powell, Silviculturalist, Western Divide Ranger District
Fletcher Linton, Forest Botanist, Sequoia National Forest
Patricia Krueger, TES Wildlife Biologist, Regional Office.
Granthem, Jesse, Wildlife Biologist, California Condor Recovery Team, USFWS
Joseph Brandt, Wildlife Biologist, California Condor Recovery Team, USFWS
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APPENDIX A
A No Effect determination was issued for select species in Table A-1. No Effect species include those which
were not considered in detail within the TRRP Project Biological Evaluation as identified. All sensitive species
found within Sequoia National Forest as identify by the Pacific Southwest Region, USDA Forest Service
Sensitive Species list as updated June 30, 2013 were considered. Rationale and discussions are provided below.
Table A-1:
Common Name
Scientific Name

Species
Status

Habitat/ Range

Rationale for exclusion
Detailed
from the need for detailed
consideration
analysis and finding of No
in BA/BE
Affect

MAMMALS

Sierra Nevada red fox
Vulpes vulpes necator

California wolverine
Gulo gulo luteus

Appears to prefer red fir and lodgepole forests in sub
alpine and alpine zone. Forages in meadows & riparian
zones. Mostly above 7,000’. Most current detections
limited the Lassen NF, with one recent detection noted
FS, ST on Humboldt Toiyabe NF (East slope Sierra Nevada).
No confirmed historical reports on Sequoia National
Forest, and no detections have been recorded in Forest
surveys or in Region 5 long term monitoring surveys for
forest carnivores using track plate and camera.
Remote habitats, sensitive to human presence. 4000’ to
13,000’ mixed habitats. Likely present on forest in
FS, FC,
wilderness few reports since 2002. No reports or
ST, SP
detections on the Forest from extensive monitoring
surveys conducted for forest carnivores using track plate
or camera.

Project outside species
range

No

Project outside species
range

No

BIRDS

Great gray owl
Strix nebulosa

Meadow habitat in Project
Area. No detections of
Large meadows & openings 2,500 – 9,000’. Dense
species in project area
FS, SE forest and large snags for nest area. Current occurrence historically. Project area
limited to Hume Lake District and north.
outside current
documented geographic
range.
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No

Common Name
Scientific Name

Species
Status

Little Willow flycatcher
Empidonax traillii

FS, SE

Rationale for exclusion
Detailed
from the need for detailed
Habitat/ Range
consideration
analysis and finding of No
in BA/BE
Affect
Meadows habitat in project
area. Streamside zones
contain limited willow
occurrence, adequate
Meadow (15acre +) complexes with dense willow and
riparian standards and
standing water, up to 8,000’. 8 historic sites. No
No
guidelines are in place,
detections 2001-2005.
habitat would not be
affected by proposed
actions. No historic
detections

Lakes and open water; nests on large trees.
Winter migrant. No nest or
Primary areas of use include man-made reservoirs or roost locations within the
low-lying foothill regions adjacent to the San Joaquin
project area. No large
Bald eagle
FS,SE,SP
Valley. Lake Isabella and portions of the lower
water bodies in project
Haliaeetus leucocephalus
elevation areas near the Kern River are utilized in winter
area.
months.

No

AMPHIBIANS
Fairview slender
salamander (Batachoseps
bramei)
Yellow-blotched
salamander
Ensatina escholtzii
croceator
Relictual slender
salamander
Batrachoceps relictus
Kern Cyn. slender
salamander
Batrachoceps simatus

FS

Found only in the Upper Kern River Canyon along the
west side of Lake Isabella, on the east and west sides of
the river, from Wofford Heights north to 1 kilometer
north of where South Falls Creek flows into the Kern
River.

Project outside species
range

No

FS, CSC

Valley foothill/hardwood habitats and conifer, moist
habitats and down logs. Piutes, Breckenridge
Mountains, and lower Kern Canyon 4,000-6,000’

Project outside species
range

No

FS, CSC

FS, ST

Down logs and moist areas, generally in mixed conifer Project outside of species
zone. South of the Kern Canyon 560’-7,600’.
range.
Down logs and moist areas, below 3,500’ Limited to
Kern Canyon

Project area outside of
species range.

Suitable habitat not found
Low gradient streams and ponds generally below
in the project area. No
6,000’. Historically present in most suitable habitats.
Foothill yellow-legged frog
historic detection of
FS, CSC Currently only 2 pop. Known, both on east side of the
Rana boylii
species in project area. No
Kern River. No detections of FYLF found through
detections through stream
project level surveys.
surveys

No

No

No

REPTILES
Southwestern pond turtle
Clemmys marmorata
pallida

FS

California legless lizard
Anniella pulchra

FS

Low gradient ponds and streams with basking sites.
Can be found up to 1 mile from perennial water. Most
common in perennial streams below 5,000 feet.
Loose, moist soil in chaparral and valley foothill
woodland below 6,000’. Limited detections on forest
presumed present in suitable habitat

FISH
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Project outside species
range.

No

Project outside species
range

No

Common Name
Scientific Name

Kern Brook Lamprey

Species
Status

FS

Hardhead
(Mylopharodon
FS, CSC
conocephalus)
California golden trout
(Oncorhynchus mykiss FS, CSC
aguabonita)
INVERTEBRATES
Tehachapi fritillary
butterfly (Speyeria egleis
FS
tehachapina)
Status Key:
FC - USFWS Candidate

Rationale for exclusion
Detailed
from the need for detailed
consideration
analysis and finding of No
in BA/BE
Affect

Habitat/ Range

Kern brook lampreys tend to occupy slow backwaters of
Project outside species
foothill streams. Ammocoetes burrow themselves into
range, No suitable habitat
the soft silt or sandy substrate in the margins of runs or
in project area
pools

no

Warm water rivers at low elevation

Project outside species
range

No

Cold water streams. Genetic purity questionable in
many streams. SF Kern River and Tributaries above
Rockhouse basin.

Project outside species
range

No

Project outside species
range

No

CSC - CA Species of Special
Concern
SP - State Fully Protected
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SE - State Endangered
ST - State Threatened

FS - USFS Sensitive Species

