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INTRODUCTION

The Sensitive Species Management Standard of the Bridger-Teton National Forest (BTNF) Land and Resource
Management Plan (Forest Plan) requires that quantifiable objectives be developed for sensitive species.
Objectives for Columbia spotted frogs (Rana luteiventris) and boreal toads (Bufo boreas boreas) were developed
to meet Objective 3.3(a) of the Forest plan, with respect to these species, and the higher-level direction upon
which this Forest Plan objective was based.

The targeted level of specificity and a question of whether numbers should be identified in objectives has shifted
back and forth several times during the process of developing objectives for sensitive species on the BTNF, with
an interim result being a set of generally-stated objectives approved by the Forest Leadership Team. To minimize
confusion with these objectives and to focus on the key element of Forest Plan Objective 3.3(a), this technical
analysis report focuses on defining suitable conditions (suitable condition statements) for spotted frogs and boreal
toads. The meaning of conservation measures has been variously used in reference to management actions and
constraints and suitable conditions. To provide utility regardless of how objectives are stated and regardless of the
scope of conservation measures, the main focus of this report is to define suitable habitat conditions for spotted
frogs and boreal toads on the BTNF, and a secondary focus is to identify potentially important limiting factors and
management actions and constraints to consider in addressing these limiting factors in order to meet suitable
conditions. Suitable conditions are addressed at two main scales:

1. Healthy, relatively-naturally functioning ecosystem — Of greatest importance in achieving Objective
3.3(a) and Sensitive Species Management Standard of the Forest Plan with respect to spotted frogs and
boreal toads is the restoration and maintenance of healthy, relatively-naturally functioning riparian areas,
wetlands, rangelands, and forests.

This is a prerequisite to having habitat effectiveness, connectivity, and survival conditions (outlined under
2, below) successfully contribute to achieving Objective 3.3(a) and the Sensitive Species Management
Standard. To the extent this prerequisite is not met, the thresholds identified for habitat effectiveness,
connectivity, and survival elements later in this report may need to be adjusted in order to achieve
Obijective 3.3(a) and Sensitive Species Management Standard with respect to spotted frogs and boreal
toads.

2. Conditions pertaining to habitat effectiveness, connectivity, and survival elements that are affected by
human activities — Habitat effectiveness, connectivity, and survival elements are addressed in this report
as localized (fine-scale) factors, and this report focuses on those that are affected by commerecial,
recreational, and/or management activities. To ensure that Forest Plan Objective 3.3(a) and the Sensitive
Species Management Standard would be achieved when suitable conditions for these elements are
attained, it is important that the conditions at and just above the minimum threshold are in fact suitable for
the spotted frogs and boreal toads. Making this assurance requires that scientific information affirmatively
demonstrates that conditions at and just above minimum thresholds adequately meet applicable needs of
spotted frogs and boreal toads. A declaration that conditions at and just above a minimum threshold meet
the needs of these species because of the absence of information demonstrating that needs are not met
(i.e., a positive declaration based on the absence of information) is inadequate and not supportable as
discussed later in this report.

Because ecological attributes addressed in this category typically are affected by commercial,
recreational, or management activities, it is important to note that the need to delineate conditions at the
lower limit of suitable habitat conditions is driven by the need to accommodate these activities, not that
conditions near the threshold are favorable or desirable for spotted frogs and boreal toads relative to
conditions in the middle and upper end of range of suitability.

There are two parts of conditions for habitat effectiveness, connectivity, and survival elements (a)
identification of suitable conditions for spotted frogs and boreal toads for each respective element and (b)
adjustments to suitable conditions to accommodate recreational and/or commercial uses.
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This report is not a conservation assessment; it is a literature review and analysis of scientific information,
prepared for the purpose of writing a conservation assessment for spotted frogs and boreal toads. Besides taking a
hard and thorough look at the scientific information, this report is somewhat longer than it may otherwise have
been for several reasons, including (1) the BTNF has not yet defined coarse-filter conditions (e.g., desired mix of
succession stages, desired stream channel integrity, desired plant species composition) and, and in lieu of this
direction for the forest, this report identifies coarse-filter conditions based on available scientific information; (2)
several people (e.g., District Rangers, range management specialists, livestock permittees, staff of conservation
districts, and Wyoming Department of Agriculture) questioned and challenged several of the draft numeric
objectives and their scientific basis, making further examination of scientific information warranted; (3)
amphibians occupy a range of aquatic and terrestrial habitats, have complex life stages, are affected by a large
number of human activities, and are sensitive species; and (4) while relatively few studies have been conducted on
some aspects of human-related activities on amphibians, a large volume of literature from a range of disciplines
exists on some of these. Regarding number 2, a common assessment was that science was lacking to support
recommendations. It was not enough to summarize the science and summarize findings. Given the level of
scrutiny this analysis is receiving, explanation was needed on how findings and conclusions were arrived upon.

A large number of habitat and other elements are identified that, when changed or altered by human activities,
have the potential to affect spotted frogs and boreal toads, and therefore the ability to achieve Objective 3.3(a) and
higher-level management direction for sensitive species with respect to spotted frogs and boreal toads. However,
despite this large number of elements that need to be considered, suitable condition statements for spotted frogs
and boreal toads were developed in a way that greatly simplifies the approach to conserving these two species in
the context of conserving native wildlife-communities as a whole. An effort was made to tailor suitable condition
statements toward the restoration and maintenance of relatively-natural habitat conditions which is applicable to a
wide range of wildlife (e.g., in hopes of minimizing conflicts between objectives for different species). In part, the
approach is viewed as simplified because most of the suitable condition statements identified for sensitive
amphibians are broadly applicable to native wildlife-communities as a whole. In other words, suitable condition
statements pertaining to healthy, relatively-naturally functioning riparian areas, wetlands, rangelands, and forests
are redundant with the foundation of the conservation of most or all native wildlife species, meaning that adding
dozens to hundreds of wildlife species would not increase the complexity of suitable condition statements for
these elements.

Although dealing with a large number of factors can become unwieldy, cumulative effects caused by a wide
variety of factors likely have substantially greater impact on spotted frogs and boreal toads than any one, two, or
three factors. USFWS (2011) cited a large number of references in stating that “Many of the threats discussed [for
Columbia spotted frogs] do not act alone. Multiple stressors can alter the effects of other stressors or act
synergistically to affect individuals and populations.” Patla and Keinath (2005:38, 39) presented a detailed
illustration of the numerous factors that affect tadpole spotted frogs and those that affect adult spotted frogs, and
Keinath and McGee (2005:34) did the same for boreal toads.

Additionally, boreal toads and boreal chorus frogs are management indicator species (MIS). This report outlines
suitable conditions that apply to these two species, although chorus frogs are not specifically addressed in this
report. As such, this report provides updated information on suitable habitat conditions that was first summarized
in USFS (2009) with respect to issues related to livestock grazing. Chorus frogs have very similar habitat needs as
spotted frogs and spotted frogs.

ORGANIZATION AND STRUCTURE OF THIS REPORT

This report has four main parts:

Part | — Background and Foundations. This part of the report summarizes management direction for
developing suitable condition statements for sensitive species; the approach of developing suitable
condition statements; basis of suitable conditions in laws, regulations, and the Forest Plan; status and
natural history of spotted frogs and boreal toads; basis of and background information on buffer zones and
levels of protection; and provides other background information.
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Part Il — Suitable Condition Statements, Risk Factors, and Conservation Actions. This is the heart of the

report, and is organized around the key habitat, habitat effectiveness, and survival elements for which
suitable conditions were developed and described. Part 11 of the report is discussed in more detail below.

Part 11l — Monitoring

Part 11 of the report is further divided into the following major sections:

A. Long-Term Health / Functionality Elements — The elements addressed in this section play central roles

in shaping habitat conditions for spotted frogs and boreal toads, even though some parts or aspects of
some elements do not directly affect these species (e.g., mix of succession stages indirectly can affect
flow volumes of springs, herbaceous species composition in uplands can affect sedimentation in
wetlands). There are many synergist effects, both in terms of some elements within this group setting the
stage for achieving suitable conditions for other elements in this group as well as setting the stage for
achieving suitable conditions for elements in other sections (i.e., sections B and C). Also, elements
addressed in this section affect wildlife communities as a whole, and restoring or approximating the
conditions under which wildlife communities developed in this area represent the best possible conditions
for native wildlife-communities as a whole. Conditions of these elements change relatively slowly and,
therefore, may take years, decades, or longer, depending on the specific element and location.

. Short-Term (e.g., Annual) Habitat Elements — The elements in this section can change from year to year

and through a given season, recognizing that effects in one year can affect some elements the following
year or years (e.g., a large input of contaminants into a water body can affect water quality for years).
Also, soil looseness typically is not just affected by livestock use or motorized activity in one season;
changes in soil looseness on any given site commonly is affected by several years of activity. However,
soil looseness can change faster than elements addressed in section A.

. Habitat Effectiveness and Survival Elements Affected by Human Activities — These elements do not

address “physical” parts of habitat, but rather are oriented to direct and typically immediate effects of
activities (e.g., crushing of individuals by vehicles, displacement of individuals due to loud noises,
predation of individuals by fish). They are important parts of the habitat of spotted frogs and boreal toads,
for which it is important to identify suitable conditions for these species.

Each of the major sections in Part Il (i.e., A, B, and C) covers the following topics:

Introduction and Background

Development of Suitable Condition Statements — This subsection presents information upon which
suitable conditions were developed. The overall approach to developing suitable condition statements the
purposes of each of the following subsections are outlined in the “Approach to Developing Suitable
Condition Statements” section.

= Summary of Management Direction
= Estimated Natural Conditions
= Deviations from Estimated Natural Conditions to Meet the Needs of the Species

= Deviations from Estimated Natural Conditions to Accommodate Other Uses

Suitable Condition Statements — Suitable conditions for spotted frogs and boreal toads step down from
Forest Plan direction, policy, regulation, executive orders, and laws. This management direction focuses
on the provision of an adequate amount of suitable habitat being provided for sensitive species, but also
includes direction to protect them from activities that are managed by the Forest Service on National
Forest System lands. Meeting this direction over the long term in nearly all cases is founded in the
approximation of natural conditions. The low-end of suitability takes into consideration the need to
provide for other uses, as discussed above.



Attempts were made in this subsection to succinctly define suitable conditions, qualitatively where
possible, with suitable conditions being limited to “conditions” and not the means to attain these
conditions. Suitable condition statements identify the on-the-ground conditions that need to be attained
and maintained in order to meet Forest Plan objectives and the standard identified above. If these
conditions are not maintained or attained, it is questionable whether the distribution and abundance of
spotted frogs and boreal toads can be maintained at satisfactory levels. As such, the definition of suitable
conditions forms the foundation of conserving spotted frogs and boreal toads on the BTNF.

* Risk Factors and Restoration Factors — Factors that have potential to limit the attainment and
maintenance of suitable conditions are listed and described in this subsection. Because they are limiting
factors, they typically are discussed as problems. In contrast to suitable condition statements, which are
stated in the affirmative as on-the-ground conditions to be attained and maintained, risk factors are stated
in the negative as conditions or adverse effects to be avoided or resolved. In some cases, factors or
specific habitat components that are important in the restoration of suitable conditions (i.e., proactive,
positive “restoration” factors) are also listed.

Risk factors were also used to guide which specific habitat and survival components were addressed in
suitable condition statements (i.e., as part of an iterative process), although this is not the main function of
risk factors. While risk factors and threats help steer objective development by helping identify specific
habitat/survival elements that should be addressed, they do not drive the development of objectives.

» Conservation Actions to Consider — This subsection lists and briefly describes a range of management
actions that can be taken to accomplish suitable conditions. They are distinguished from suitable
conditions by being the means to attain or achieve suitable conditions and are therefore not expressed as
conditions on the ground that we want to maintain or attain.

As opposed to suitable condition statements, conservation actions are expressed as options to consider in
the process of working toward the attainment of Objective 3.3(a), Sensitive Species Management
Standard, and higher-level direction on sensitive species.

» Measures and Indicators — This subsection summarizes the parameters that should be monitored to
determine the extent to which suitable conditions are being met at any given time.

REVIEW

A draft copy of this report was reviewed, in whole or in parts, by Dale Deiter (District Ranger, Jackson Ranger
District), Wendy Estes-Zumpf (Wyoming Natural Diversity Database), Doug Keinath (Wyoming Natural
Diversity Database), Zack Walker (Wyoming Game and Fish Department), Eric Peterson and Glen Owings
(Sublette County Conservation District), Tyler Johnson (NEPA Specialist and Botanist, North Zone), and Cynthia
Tate (Regional Aquatic Biologist). Changes were made to the 09-26-2014 version of the report as warranted and a
response-to-comment document was prepared (Appendix D). After this, comments were received from the
Ecosystem Research Group, contracted by the Sublette Conservation District. Changes were made to the report as
warranted, and their comments and responses-to-their-comments were added to Appendix D.

Several presentations were made, and questions were asked and issues and concerns were raised. Presentations
were made to the District Rangers (May, 2013); and Forest Leadership Team and others, including the Forest
Supervisor, District Rangers, two Regional Biologists, and about another 20 BTNF employees (June, 2014).
Changes were made to the report based on these questions, issues, and concerns.

Additionally, presentations on the basis of >70% retention of herbaceous vegetation for wildlife as a whole
(including spotted frogs and boreal toads) were given to the Wyoming Chapter of The Wildlife Society (October
2009); Regional Office Wildlife and Range programs in Ogden (February 2010, BTNF biologists on conference
call); Alma Winward, retired Regional Ecologist (July 2011); BTNF and WGFD biologists in Jackson (July
2011); Mike Smith, University of Wyoming (August 2011); 18 Greys River Ranger District cattle permittees and
Mike Smith, University of Wyoming (November 2011); and District Rangers (June 2012).
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Part I — Background and Foundations

A. FOUNDATIONS AND APPROACH FOR DEVELOPING
SUITABLE CONDITION STATEMENTS

1. DIRECTION FOR DEFINING SUITABLE CONDITIONS FOR SENSITIVE
SPECIES

The Forest Plan, FSM 2670.22, and other higher-level direction for sensitive species require that an adequate
amount of suitable conditions be provided for sensitive species. Providing an adequate amount of suitable habitat
for sensitive species is identified in the referenced management direction as the primary means of preventing
further declines in their populations, improving their population status, and eliminating the need for listing. Also,
the requirement in the Sensitive Species Management Standard and FSM 2670.22 to develop objectives for
sensitive species habitat and/or populations — especially given the central role that suitable conditions play in
preventing further declines, improving status, and eliminating the need for listing — shows that more detail on
suitable habitat conditions is needed than what is provided in the Forest Plan. Although the Forest Plan requires
that an adequate amount of suitable habitat be provided for sensitive species, it does not identify, describe, or
define what these conditions are. For land managers to be able to provide an adequate amount of suitable habitat
conditions, these conditions must be defined in a way that can be compared to existing conditions. This is
typically done in the form of habitat objectives (Adamcik et al. 2004, Laubhan et al. 2012); the general process
for developing habitat objectives is generally illustrated in Figure 1 later in this report. However, because this
information may not be incorporated into habitat objectives for sensitive species on the BTNF (as per FLT
direction), suitable conditions and adequate amounts thereof are succinctly defined in “suitable condition
statements.”

The requirements to provide an adequate amount of suitable habitat for sensitive species and to protect sensitive
species are affirmative requirements, and the agency is directed to meet these components of Objective 3.3(a) and
Sensitive Species Management Standard to the extent practical in balance with competing objectives depending
on direction for individual DFC areas (e.g., see USFS 1990a:6 and USFS 1990b:93,145 for the BTNF). Before an
action is implemented on the BTNF, biologists must be able to demonstrate that an adequate amount of suitable
conditions for pertinent sensitive species will continue to be provided (or restored if currently below suitable
conditions) by (1) designing actions specifically to restore and/or maintain these conditions, and (2) modifying the
design of projects (e.g., through the use of mitigation) to ensure an adequate amount of suitable conditions will
continue to be maintained or will be restored (i.e., so the project does not move conditions further from suitable
conditions). Conversely, because the requirement is an affirmative one, the agency is not required to demonstrate
(1) that suitable conditions are not being provided before making any adjustments to current management to
restore an adequate amount of suitable habitat, or (2) that suitable conditions would not be provided before
implementing a project that could potentially hinder the attainment of these conditions.

Requirements to Protect Sensitive Animal Species

FSM 2672.1 requires that “Sensitive species of native plant and animal species must receive special management
emphasis to ensure their viability and to preclude trends toward endangerment that would result in the need for
Federal listing.” FSM 2670.32.3 requires the agency to “Avoid or minimize impacts to species whose viability has
been identified as a concern.”

Forest Plan Objective 3.3(a) calls for the Forest Service to “Protect [Region 4] sensitive plant and animal
species... to ensure that activities do not cause long-term or further declines... and... trends toward federal
listing.” This is supported by FSM 2670.23.3 (WO Amendment 2600-2005-1), which requires the agency to
“Avoid or minimize impacts to species whose viability has been identified as a concern.”
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Protecting sensitive animal species, in the context of its provision in Objective 3.3(a), is distinguished from
providing an adequate amount of suitable habitat (also in Objective 3.3(a)) and protecting their habitat (as
addressed in the Sensitive Species Management Standard). Protecting sensitive animals involves protecting
individuals from being harmed or killed (e.g., by being crushed by vehicles and livestock, by being eaten by
introduced fish, by introduced diseases). The requirement to protect sensitive animals is not an absolute
prohibition on the taking of individual animals, and it is recognized that activities on National Forest System
lands will result in some incidental mortality of some sensitive animals regardless of how carefully activities are
managed.

The ultimate intent of protecting sensitive animals (and providing an adequate amount of suitable habitat) is to
“...ensure that activities do not cause: (1) long-term or further decline in population numbers or habitats
supporting these populations; and, (2) trends toward federal listing” (Objective 3.3(a)).

Also, one of the responsibilities of Regional Foresters is to “Approve closures of National Forest System lands as
necessary to protect habitats or populations of threatened, endangered, proposed, or sensitive species (36 CFR
261.70)” (FSM 2670.44.15); and one of the responsibilities of District Rangers is to “Prohibit the collection or
taking of sensitive plants except as authorized by Regional policy” (FSM 2670.46.5).

Requirements to Provide an Adequate Amount of Suitable Habitat

Obijective 3.3(a) — Sensitive Species

In addition to protecting sensitive species, this objective calls for an adequate amount of suitable habitat to be
provided for sensitive species. The Forest Plan goal and objective for sensitive species are as follows:

» Forest Plan Goal 3.3 — Sensitive species are prevented from becoming a federally listed threatened
species in Wyoming.

= Obijective 3.3(a) — “Protect [Region 4] sensitive plant and animal species and provide suitable and
adequate amounts of habitat to ensure that activities do not cause: (1) long-term or further decline in
population numbers or habitats supporting these populations; and, (2) trends toward federal listing.”

This goal and objective provide the most important direction for conserving sensitive species on the the BTNF
because “...the first and most important part of the [Forest] Plan is.... Goals and Objectives” (USFS 1990a:6-7).
The Sensitive Species Management Standard is important, but the role of standards is to support Forest Plan goals
and objectives (USFS 1990a) and direction in the Sensitive Species Management Standard only provides limited
direction for achieving Objective 3.3(a).

The ultimate target of the objective is to prevent long-term declines in populations and habitat conditions and to
prevent trends toward federal listing, and this is to be accomplished primarily through the protection of sensitive
species and provision of an adequate amount of suitable habitat for these species. To meet Objective 3.3(a) — and
the higher-level directives upon which it is based — we must first (1) define suitable habitat conditions and (2)
determine how much suitable habitat must be restored and maintained.

Other Forest Plan Objectives

The main impetus of the Forest Plan is to address problems; the plan starts by stating that “The Bridger-Teton
Land and Resource Management Plan—the Forest Plan— attempts to solve or prevent serious problems
associated with existing natural resources and people’s continuing use of them. Major problem categories
identified in this Forest Plan include: human access to, and commercial or recreational use of, the BTNF; the
needs of threatened, endangered, and sensitive plant and animal species; and the need to mitigate the impacts of
human use and access to natural resources...”

The Forest Plan clearly paints the picture that “Increased demands on all resources has the potential to increase...
the number of species listed [as threatened or endangered]” (USFS 1990b:63), and the Forest Challenge



statements on pages 72-82 identify the need to place enough constraints on recreational and commercial uses to
not adversely impact wildlife, particularly sensitive, threatened, or sensitive species.

Goals and objectives were developed for each major problem category. The Forest Challenge Statement for
sensitive species is as follows: “Some plant and animal species on the BTNF have been declared sensitive. If the
challenge to keep the species off the Threatened list is not met, human use of many areas of the National Forest
could be changed, reduced, or stopped until the species are taken off the list” (USFS 1990b:77).

In addition to problems specific to sensitive species, goals and objectives were developed to address a range of
problems on the BTNF:

» Goal 4.1 — Road management preserves wildlife security, soil, visual resource, and water-quality values.

= Obijective 4.1(b) — Design roads and structures to retain soil, visual resource, and water-quality
values.

When the Forest Plan was adopted, wildlife security primarily was applied to native ungulates, but
today recognition is increasingly being given to the fact that it has application to a wide range of
wildlife species, including frogs and toads (Maxell and Hokit 1999, Forman et al. 2003, Andrews et al.
2008, Beebee 2013).

» Goal 4.2 — Other resource values are retained or improved as timber is removed from the Bridger-Teton
National Forest.

= Obijective 4.2(b) — Cut or remove timber to meet documented, site-specific recreation, wildlife,
visual, or water-production objectives on land not suited — unscheduled — for timber production.

= Objective 4.2(d) — Prevent logging or certain logging practices where potential effects on other
resource values, including wildlife, threatened and endangered species, recreation, soils, air, visual
resource, and water-quality values are unacceptable.

This goal and the two objectives point strongly in the direction of restoring and maintaining suitable
habitat conditions for sensitive species and designing logging and mechanical treatments to avoid
unacceptable impacts to sensitive species (i.e., to maintain suitable habitat conditions and to protect
sensitive species).

» Goal 4.3 — Overall diversity of [forest] and riparian habitat within the Bridger-Teton National Forest are
enhanced as timber is removed.

= Obijective 4.3(a) — Provide for vegetative species and age diversity, genetic quality, and forest
appearance.

= Objective 4.3(c) — Provide and rehabilitate riparian areas to retain and improve their value for
fisheries, aquatic habitat, wildlife, and water quality.

» Goal 4.4 — Other resources are protected during exploration and development of subsurface resources.

= Obijective 4.4(b) — Prevent surface occupancy where potential effects on other resources, including
wildlife, threatened and endangered species, recreation, soils, air, visual resources, and water are
unacceptable.

» Goal 4.7 — Grazing use of the National Forest sustains or improves overall range, soils, water, wildlife,
and recreation values or experiences.

= Obijective 4.7(b) — Retain or enhance riparian vegetation, stream-channel stability, sensitive soils, and
water quality where livestock are present.

= Objective 4.7(d) — Require that suitable and adequate amounts of forage and cover are retained for
wildlife and fish.



These goals and objectives in part call for roads, timber, oil and gas, and livestock grazing to be managed to
maintain suitable habitat conditions for spotted frogs and boreal toads, given the identification of wildlife in these
goals and objectives and because sensitive species have a higher management priority than other wildlife (besides
threatened and endangered species).

Requirement to Maintain Sufficient Distribution to be Resilient and Adaptable to Stressors

In addition to requirements to maintain an adequate amount of suitable habitat, Objective 2 in FSM 2670.23.2,
WO Amendment 2600-2005-1 calls for the agency to “Maintain viable populations of all native and desired
nonnative wildlife, fish, and plant species in habitats distributed throughout their geographic range on National
Forest System lands.” Similarly, the 2012 Planning Rule requires “...plan components for the conservation of all
native aquatic and terrestrial species with the aim of providing the ecological conditions to contribute to the
recovery of federally listed threatened and endangered species, conserve candidate species, and maintain viable
populations of species of conservation concern” (USFS 2012:21166). The 2012 Planning Rule does not yet apply
to the BTNF, but it will soon and this general direction does not conflict with existing direction, recognizing there
are some differences in the treatment of viability between the 1982 and 2012 rules (USFS 2012). Spotted frogs
and boreal toads have not been identified as species of conservation concern for the BTNF, but this is the most
applicable direction in the planning rule that may apply to these species in the near future.

The 2012 Planning Rule defines a viable population as “A population of a species that continues to persist over
the long term with sufficient distribution to be resilient and adaptable to stressors and likely future environments”
(USFS 2012:21272, § 219.19). This definition does not define viable populations in terms of the minimum
number of reproductive individuals needed to maintain a population, as did the 1982 Planning Rule and there is
no mention of “minimum viable” populations in the 2012 Planning Rule. In responding to public comments on
the subject of species diversity and viability in the draft planning rule, the Federal Register notice stated that “The
Department’s intent is to provide for the diversity of plant and animal communities, and keep common native
species common, contribute to the recovery of threatened and endangered species, conserve proposed and
candidate species, and maintain species of conservation concern within the plan area, within Agency authority and
the inherent capability of the land” (USFS 2012:21174). With part of this intent being to keep common native
species common, it would make little sense to consciously define suitable condition statements and objectives in
ways that allow a particular species to drop to a population level that is just above a minimum viable population
threshold.

Furthermore, the phrase “...with sufficient distribution to be resilient and adaptable to stressors...” holds special
significance to spotted frogs and boreal toads given the likelihood that multiple stressors are acting on these
species on the BTNF and in surrounding areas. The “Multiple Stressors” section identifies implications of a range
of stressors on populations of spotted frogs and boreal toads on the BTNF.

Finally, the 2012 Planning Rule “...requires the responsible official to develop coarse-filter plan components, and
fine-filter plan components where necessary, to provide the desired ecological conditions necessary to maintain
viable populations of species of conservation concern within the plan area, or to contribute to maintaining a viable
population of a species of conservation concern across its range where it is not within the Agency’s authority or is
beyond the inherent capability of the plan area to provide the ecological conditions to maintain a viable
population of that species within the plan area” (USFS 2012:21175).

The concept of metapopulations has application to viability given the part of the viable-population definition
addressing “sufficient distribution to be resilient and adaptable to stressors and likely future environments”
(emphasis added). A metapopulation was defined by Smith and Green (2005: 111) as “a collection of partially
isolated breeding habitat patches, connected by occasionally dispersing individuals whereby each patch exists
with a substantial extinction probability,” and they added that long-term persistence only occurs at the
metapopulation level. Similarly, in their review of metapopulation dynamics of amphibians, Marsh and Trenham
(2001:47) concluded that “Aggregations of amphibians at individual breeding ponds may not represent distinct
populations and in many cases should not be managed as distinct populations... groups of ponds may often be a
more meaningful unit of management than individual ponds.” Thus, the distribution and conservation of breeding-
pond complexes (metapopulations) is of importance.



Pertinent Direction Specific to Livestock Grazing

There are two Forest Plan objectives, two Forest Plan standards, and direction provided in Chapter 90 of WO
Amendment 2209.13-2005-10 that point strongly in the direction of managing livestock grazing in ways that
allow suitable habitat conditions to be maintained for sensitive species and, where it has been degraded, to restore
suitable habitat conditions.

Specific to livestock grazing management (e.g., Objectives under Goal 4.7), the Forage Utilization Standard of the
Forest Plan (USFS 1990b:127-128) requires that site-specific utilization levels be prescribed to meet Forest Plan
objectives (e.g., Objectives 3.3(a) and 4.7(d) as they pertain to spotted frogs and boreal toads) and that site-
specific utilization levels on key wildlife ranges be developed. Breeding sites of spotted frogs and boreal toads are
clearly key wildlife ranges, and summer-long habitat and migration routes of these sensitive species arguably are
key wildlife ranges. Furthermore, the Fish; Wildlife; and Threatened, Endangered, and Sensitive Species Standard
requires that, among other things, livestock management activities and trailing will be coordinated with and
designed to help meet fish and wildlife habitat needs, especially on key habitat areas, with special emphasis being
placed on helping to meet the needs of threatened, endangered, and sensitive species. Again, breeding sites,
summer-long habitat, and migration routes are key wildlife ranges.

Two objectives of range management contained in Forest Service policy are “To integrate management of range
vegetation with other resource programs to achieve multiple objectives contained in Forest land and resource
management plans,” and “To provide for livestock forage, wildlife food and habitat, outdoor recreation, and other
resource values dependent on range vegetation” (FSM 2202.1.2, WO Amendment 2200-2005-1). This supports
the management of vegetation and livestock grazing to restore and maintain suitable habitat for spotted frogs and
boreal toads.

Additional support for managing livestock grazing to ensure suitable habitat conditions are restored and
maintained is found in FSH 2209.13 (Chapter 90):“Under the National Forest Management Act (NFMA) of 1976
(16 U.S.C. 1600 et seq.), project-level decisions, which authorize the use of specific National Forest System lands
for a particular purpose like livestock grazing must be consistent with the broad programmatic direction
established in the [Forest Plan]. Consistency is determined by examining whether the project-level decision
implements the goals, objectives, desired conditions, standards and guidelines, and monitoring requirements from
the [Forest Plan]. Where necessary, grazing permits must be modified to ensure consistency with the [Forest
Plan].” In the case of spotted frogs and boreal toads, consistency is determined primarily by examining whether
suitable habitat conditions can and will be restored (where needed) and maintained while being grazed by
livestock.

Suitable Conditions and Adequate Amount Undefined in Forest Plan

A critical step in determining whether an adequate amount of suitable habitat is being provided for spotted frogs
and boreal toads is to define what constitutes (1) suitable habitat conditions and (2) an adequate amount of
suitable habitat. This is particularly important given the reliance of Objective 3.3(a) on providing an adequate
amount of suitable habitat and protection of sensitive species as the means to prevent “(1) long-term or further
decline in population numbers or habitats supporting these populations; and, (2) trends toward federal listing.”
What constitutes suitable habitat and an adequate amount of habitat were not defined in the Forest Plan for any
Species.

Requirement to Protect and Maintain Crucial Habitat

The Sensitive Species Management Standard requires that “Crucial habitats of priority I, I, and 111 species as
listed by WGFD and the Intermountain Region sensitive species list will be protected and maintained.” The
requirement to protect habitat, on top of the requirement to “provide” an adequate amount of suitable habitat,
elevates the level of importance of providing this habitat. Taken without any interpretation, the requirement
implies that all habitat of spotted frogs and boreal toads must be protected regardless of adequacy and suitability
in any particular area. Spotted frogs and boreal toads are WGFD species of special conservation concern and are
classified as a Tier Il species and Tier | species, respectively (WGFD 2010a, WGFD 2010b); see the “Status and
Natural History Information” section for more details.



The most crucial habitat of spotted frogs and boreal toads obviously is breeding habitat, given the utmost
importance of reproductive success in improving that status of these species on the BTNF, but migration habitat,
summer-long habitat, and hibernation habitat are also very important in the conservation of these species on the
BTNF.

Central in the process of protecting and maintaining crucial habitat is knowing what constitutes suitable habitat
conditions where crucial habitat exists and knowing how much of this habitat needs to be maintained.

Crucial habitats for spotted frogs and boreal toads include the following:

» Breeding Wetlands, including shorelines — Adequate amounts and distributions of suitable breeding
wetlands are critical for sustaining spotted frog and boreal toad populations (Wind and Dupuis 2002,
Keinath and McGee 2005, Patla and Keinath 2005). Protection of breeding wetlands includes protection
against loss of wetlands, reduction in long-term attributes of wetlands, and temporary reductions in
habitat conditions that can impact reproduction, especially if temporary reductions occur more than
infrequently.

» Migration and Dispersal Corridors and Areas, especially within 1/3-mile of Breeding Wetlands —
Migration and dispersal corridors and areas are recognized as being very important to both spotted frogs
(Pilliod et al. 2002, Wind and Dupuis 2002, Patla and Keinath 2005) and boreal toads (Carey et al. 2005,
Keinath and McGee 2005, Goates et al. 2007, Bull 2009). Keinath and McGee (2005:42-44), for example,
stressed the importance of protecting boreal toad migration corridors from disturbances that could
potentially threaten the survival of toads (e.g., being crushed by vehicles, barriers created by roads,
livestock grazing, trampling by livestock).

» Terrestrial Habitat within 1/3-mile of Breeding Wetlands (Boreal Toads) — Increasing recognition is
being given to the importance of terrestrial habitat and conservation of terrestrial habitat (Marsh and
Trenham 2001, Pilliod et al. 2002, Wind and Dupuis 2002, Keinath and McGee 2005, Patla and Keinath
2005, Smith and Green 2005, Bull 2006, Pierce 2006, Browne et al. 2009, Bull 2009, Browne and
Paszkowski 2010, Moore et al. 2011, Bishop et al. 2014). As an example, Keinath and McGee (2005:3,
38, 43) emphasized that terrestrial habitat provides “critical” habitat for boreal toads. They stressed the
importance of protecting network of upland habitat and migration corridors from disturbances that could
potentially threaten the survival of toads. “Exclusively pond-based studies generally lead to pond-based
explanations for patterns of abundance and persistence,” (Marsh and Trenham 2001:42) which in turn can
limit conservation to pond-based protective measures.

» Summer-long Wetland Habitat within 1/3-mile of Breeding Wetlands (Spotted Frogs) — Wetlands used
by metamorph, juvenile, and adult spotted frogs after the breeding season are also critical because, if
these habitats are not available or if they are in less-than-suitable condition, this would impact survival. In
some populations, aquatic habitat beyond 1/3-mile is also important, but the most crucial summer-long
habitat is within 1/3-mile (see the “Buffer Zones and Levels of Protection” section). Summer-long
wetland habitat for spotted frogs is listed after Summer-long terrestrial habitat for boreal toads because of
the greater concern for boreal toads and because there are more protective measures for aquatic habitat
than for terrestrial habitat.

» Hibernation Habitat within 1/3-mile of Breeding Wetlands — The importance of hibernation habitat is
increasingly being recognized (Wind and Dupuis 2002, Keinath and McGee 2005, Patla and Keinath
2005, Brown and Paszkowski 2010). Browne and Paszkowski (2010) assessed that hibernation habitat
may be limited at high elevations.

Also, one of the responsibilities of Regional Foresters is to “Approve closures of National Forest System lands as
necessary to protect habitats or populations of threatened, endangered, proposed, or sensitive species (36 CFR
261.70)” (FSM 2670.44.15).
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Requirements to Prevent Further Population Declines and Eliminate the Need for
Listing

The 1982 Planning Rule did not directly address sensitive species, but it laid the framework for direction on
maintaining, at a bare minimum, viable populations of all native wildlife species:

“Fish and wildlife habitat shall be managed to maintain viable populations of existing native and
desired non-native vertebrate species in the planning area. For planning purposes, a viable
population shall be regarded as one which has the estimated numbers and distribution of
reproductive individuals to insure its continued existence is well distributed in the planning area. In
order to insure that viable populations will be maintained, habitat must be provided to support, at
least, a minimum number of reproductive individuals and that habitat must be well distributed so
that those individuals can interact with others in the planning area” (Sec. 219.19 of USFS 1982).

The 2012 Planning Rule, which will apply to the BTNF in the near future, changed the definition and treatment of
viable populations:

“A population of a species that continues to persist over the long term with sufficient distribution to
be resilient and adaptable to stressors and likely future environments” (USFS 2012:21272, §
219.19).

Requirements for “...maintaining the diversity of plant and animal communities and the persistence
of native species in the plan area...” is primarily reliant on requirements “...to maintain or restore
the ecological integrity of terrestrial and aquatic ecosystems and watersheds in the plan area...”
(USFS 2012:21265, § 219.9). To the extent this approach does not suffice to maintain viable
populations, it can be adjusted accordingly.

Objective 3.3(a) of the Forest Plan requires that “activities do not cause: (1) long-term or further decline in
population numbers or habitats supporting these populations; and, (2) trends toward federal listing,” and it
specifically calls for the protection of sensitive species and provision of an adequate amount of suitable habitat as
the means to attain this. The Sensitive Species Management Standard, which was developed to support Objective
3.3(a), similarly requires the agency to “...improve the status of sensitive species and eliminate the need for
listing.” Since the standard falls under Objective 3.3(a), this requirement summarizes the requirements spelled out
in more detail in Objective 3.3(a). Because improving the status of sensitive species summarizes the requirement
of Objective 3.3(a) quoted in the first sentence of this paragraph, the requirement of the Sensitive Species
Standard to “improve the status of sensitive species and eliminate the need for listing” is to be attained by
protecting sensitive species and by providing an adequate amount of suitable habitat, as specified in the objective
this standard was designed to support. Standards are designed to support, and are subordinate to, Forest Plan
objectives (USFS 1990a:6).

The parts of Objective 3.3(a) and Sensitive Species Management Standard outlined above support (1) the
attainment of Objective no. 2 in FSM 2670.22.2 (WO Amendment 2600-2005-1), which is to “Maintain viable
populations of all native and desired nonnative wildlife, fish, and plant species in habitats distributed throughout
their geographic range on National Forest System lands;” and (2) a related policy of the Forest Service, which is
to “Avoid or minimize impacts to species whose viability has been identified as a concern” (FSM 2670.23.3, WO
Amendment 2600-2005-1). Maintaining an adequate amount of suitable conditions for sensitive species is central
to meeting this direction.

Part of the second objective in FSM 2670.22.2 (WO Amendment 2600-2005-1) is to maintain viable populations
“...in habitats distributed throughout their geographic range...” on national forests, which means that suitable
habitat needs to be distributed throughout the geographic range of spotted frogs and boreal toads on the BTNF.

Requirements to Develop Habitat and/or Population Objectives for Sensitive Species

The requirement to develop quantifiable objectives comes from the Sensitive Species Management Standard and
Forest Service policy. The standard states that “Quantifiable objectives will be developed to identify and improve
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the status of sensitive species and eliminate the need for listing...” The purpose of standards in the Forest Plan is
to support the attainment of Forest Plan goals and objectives, with standards being subordinate to Forest Plan
goals and objectives (Forest Plan 1990a:6). Therefore, while direction to develop objectives for sensitive species
comes from the Sensitive Species Management Standard, the focus of the objectives is to achieve Forest Plan
goals and objectives, which call for sensitive species to be protected and for an adequate amount of suitable
habitat to be provided for sensitive species.

The set of objectives approved by the Forest Leadership Team (USFS 2013) to address this standard establish a
timeline for compiling additional information and collecting additional data to better address the needs of
sensitive species in order to meet Objective 3.3(a). The 2013 objectives identify timelines for the process of
developing quantifiable objectives for sensitive species.

Forest Service policy also requires that objectives be developed. The third objective for sensitive species in FSM
2670.22 (WO Amendment 2600-2005-1) is to “Develop and implement management objectives for populations
and/or habitat of sensitive species.” This not only requires objectives to be developed, it requires that they be
implemented on the ground. One of the responsibilities of Forest Supervisors is to “... Develop quantifiable
objectives for managing populations and/or habitat for sensitive species” (FSM 2670.45.2).

The requirement to develop population and/or habitat objectives for sensitive species, in combination with Forest
Plan objectives calling for the provision of an adequate amount of suitable conditions being provided without
actually defining what constitutes “suitable habitat” and an “adequate amount” of suitable habitat provides strong
indication of the intent to provide additional detail on suitable conditions. And this is reinforced by wildlife
habitat and population planning procedures, which call for objectives to be specific and numeric (Crowe 1992,
Adamcik et al. 2004, Laubhan et al. 2012). Having a numeric component specifically refers to the quantification
of suitable habitat or population conditions (Crowe 1992, Adamcik et al. 2004, Laubhan et al. 2012).

Summary

The Forest Plan goals, objectives, and standards outlined above provide direction to (1) maintain an adequate
amount of suitable habitat conditions for spotted frogs and boreal toads where an adequate amount of suitable
conditions exist, and to restore suitable habitat conditions where an adequate amount of suitable habitat conditions
do not exist; and (2) protect spotted frogs and boreal toads from recreational and commercial activities that would
otherwise cause unacceptable adverse impacts to these species, either through direct mortality, reduced habitat
effectiveness, or reduced reproductive success.

Forest Plan goals, objectives, and standards and Forest Service policy applicable to sensitive species call for
suitable conditions to be restored and maintained for the following sets or groups of parameters. In addition to a
large number and wide range of direction calling for an adequate amount of suitable conditions to be restored and
maintained, part of the basis for identifying these groups comes from direction to protect sensitive species and
“...to prevent long-term declines in populations and habitat conditions and to prevent trends toward federal
listing.” The major groups that are addressed throughout the rest of this report are as follows:

» Biophysical habitat conditions, including vegetation, soils, and water.
» Habitat effectiveness, including factors that influence the use of available suitable habitat.

» Survival and reproductive success.

Based on the direction outlined above, there are two and possibly three habitat elements (underlined) and several
purposes of these habitat elements that, in combination, provide direction for defining suitable conditions and
adequate amounts of suitable habitat:

» Adequate amount of suitable conditions of the three groups of parameters, above, will be provided to:

1. ensure that activities do not cause long-term or further declines in population numbers or habitats
supporting these populations,

2. ensure that activities do not cause trends toward federal listing, and
12



3. improve the status of sensitive species and eliminate the need for listing.
And possibly,

» Crucial habitats will be protected and maintained to:

1. ensure that activities do not cause long-term or further declines in population numbers or habitats
supporting these populations,

2. ensure that activities do not cause trends toward federal listing.

Near-Future Direction — 2012 Planning Rule

In the near future, wildlife on the BTNF will need to be managed consistent with the 2012 Planning Rule (USDA
2012). Wildlife conservation in the planning rule relies heavily on a coarse-filter/fine-filter approach, the basic
premise of which is to approximate as close as possible the conditions under which native wildlife-communities
developed or formed (i.e., natural conditions) and to make fine-filter adjustments to this where the needs of
species of conservation concern are not adequately met by the coarse-filter approach (USDA 2012). Particularly if
spotted frogs and boreal toads are identified as species of conservation concern on the BTNF, this will require that
natural habitat conditions for these species be identified and that targeted conditions be adjusted as needed to
ensure their needs are adequately met. This means that suitable habitat conditions need to be defined for these
species. This report was written such that information can hopefully be directly integrated into this process when
the BTNF needs to comply with requirements of the 2012 Planning Rule.

2. PRINCIPLES OF WILDLIFE CONSERVATION

A principle of wildlife management, as defined in the Principles of Wildlife Management text by Bailey (1984:6),
is “a widely accepted generalization based on abundant and diverse research and experience and having wide
application for managing wildlife.” Bailey provides the following example to illustrate the meaning of a principle.
Experience with many species of wildlife has demonstrated that wildlife populations can be managed on a
sustained yield basis. This does not mean that they should be, but rather only that they can be. For this reason, he
explained that “Principles of wildlife management are concepts to consider in formulating management objectives
and in reaching management decisions. Principles do not tell the wildlife manager what to do...” Management
principles help managers determine whether goals and objectives being considered can be reasonably achieved;
they provide one measure for determining whether strategies being considered can realistically be used to
accomplish the goals and objectives; and they help in assessing potential consequences of taking action.

A long-standing basic principle of wildlife management is that wildlife populations and communities require an
adequate amount of suitable habitat to be sustained (Leopold 1933, Dasmann 1981, Burger 1979, Kie et al. 1994,
WGFD Staff 1995, Peek 1986, Morrison et al. 1998), and this is recognized in range management (Holechek et al.
2011). Key elements of habitat are food, water, cover from predators and adverse weather, nesting or denning
sites, and interspecific competition (Peek 1986, Kie et al. 1994, Morrison et al. 1998). In some cases, insufficient
cover may contribute to increased predation and in other cases, behavior of wildlife may inhibit their use of the
area with insufficient cover. In discussing basic concepts concerning wildlife habitat, Holechek et al. (2011:283)
stated “Wildlife populations are regulated by the availability of food, water, and cover, the basic components of
wildlife habitat.” If basic habitat elements preferred or required by a particular wildlife species or group of species
are absent or of insufficient quality in a given area, this species or group of species will not exist or will exist in
lower numbers, depending on the extent of unsuitability. Providing suitable habitat for wildlife is a fundamental
underpinning of Forest Plan objectives for wildlife (USFS 1990b).

The principle outlined above supports the Forest Plan requirement to restore and maintain an adequate amount of
suitable habitat for sensitive species in order to ensure populations of sensitive species are sustained over the long
term.
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3. SCOPE OF SUITABLE CONDITIONS

In combination, Forest Plan goals, objectives, and standards and Forest Service policy applicable to sensitive
species call for an adequate amount of suitable conditions to be restored and maintained for the following:

» Habitat, including live and dead vegetation, soil, water, and food resources, as well as habitat
connectivity.

» Habitat effectiveness, which is the degree to which wildlife are able to use suitable habitat; i.e., the degree
to which they are not displaced by human activities and facilities.

» Survival and reproductive success.

Restoring and maintaining an adequate amount of suitable conditions for each of these groups of attributes is need
to protect sensitive species, to prevent long-term or further declines in population numbers or habitats supporting
these populations, and to prevent federal listing. Maintaining suitable habitat effectiveness, survival, and
reproductive success in spotted frogs and boreal toads would indicate they are being adequately “protected” from
activities that can directly or indirectly reduce habitat effectiveness, survival, and/or reproductive success.

4. SUITABLE CONDITIONS VS. DESIRED CONDITIONS

The intent in this report is to only define suitable conditions of each of the habitat/survival elements for spotted
frogs and boreal toads, not desired conditions for each of these elements. Defining suitable conditions for the
range of habitat and survival elements affecting spotted frogs and boreal toads is driven primarily by sensitive
species management direction (Forest Plan, National Forest Management Act) and scientific information, and is
done by wildlife biologists. On the other hand, defining desired conditions for each of these habitat and survival
elements, for resources and uses on the BTNF overall, is driven by the full range of management authorities for
resources and recreational/commercial uses and pertinent scientific information, and is done by interdisciplinary
teams. Suitable conditions for spotted frogs and boreal toads are considered in the formulation of desired
conditions. Negotiation and compromise may be needed in the development of desired conditions, so long as
Forest Plan direction is met. As an example, if changes in management that would be needed to achieve suitable
conditions for spotted frogs and boreal toads in a DFC 1B area conflict with the attainment of Objective 1.1(h) for
livestock grazing, a decision needs to be made whether to meet Objective 1.1(h) at the partial expense of meeting
Obijective 3.3(a) for sensitive species.

It needs to be recognized that defining the low end of suitable conditions in this report took into account
recreational and commercial uses to some degree, with the question being asked, how far down can conditions be
taken while still meeting the needs of spotted frogs and boreal toads? This is addressed in the “Deviations from
Estimated Natural Conditions to Accommodate Other Uses” subsection of each habitat/survival element. No
attempt was made to fully integrate effects of recreational and commercial uses into suitable conditions because
suitable condition statements must not go outside the scope of what can readily be supported as being suitable.

5. APPROACH FOR DEVELOPING SUITABLE CONDITION STATEMENTS

The focus of this report is on defining suitable conditions and on documenting the legal/policy and scientific basis
for the identified suitable conditions.

Two basic approaches were used. The focus was on a coarse-filter, fine-filter approach combined with
adjustments to accommodate activities and uses. For each habitat and survival element, suitable conditions were
also assessed starting with the needs of spotted frogs and boreal toads.

A coarse-filter/fine-filter approach provided the basic framework for defining the conditions that eventually were
written into suitable condition statements, but because the use of coarse-filter and fine-filter terminology seemed
to throw off several reviewers of the draft document, these terms were removed from the main body of the
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document. However, the terms are used in this section in describing the central framework of the process used to
develop suitable condition statements for spotted frogs and boreal toads.

The coarse-filter/fine-filter approach is particularly relevant to spotted frogs and boreal toads given (1) their use of
a wide range of types of habitats (i.e., wetlands, streams, riparian areas, rangelands, and forestlands); (2) their
dependency on healthy, functioning ecosystems; and (3) the wide range of activities and altered conditions in
wetlands, riparian areas, rangelands, and forestlands that affect these species, including activities and altered
conditions long distances from occupied habitat.

Many references are made to the 2012 Planning Rule in this section of the report; although management of the
BTNF does not yet fall under the purview of the 2012 Planning Rule, (1) discussion in the Federal Register
(USDA 2012:21213-21219) clearly articulates that the USDA and Forest Service see the coarse-filter/fine-filter
approach as the most effective way to meet requirements of the National Forest Management Act, Multiple-Use
Sustained Yield Act, Endangered Species Act with respect to wildlife in the context of multiple-use management;
(2) discussion in the Federal Register demonstrates that the USDA and the Forest Service, as an agency, agree
with and support the principals of this approach; (3) identifying the coarse-filter/fine-filter approach in the 2012
Planning Rule adds credence and support to the use of the approach on National Forest System lands; and (4) the
BTNF will fall under the purview of the 2012 Planning Rule within the next few years.

A fundamental premise of the coarse-filter/fine-filter approach is that the needs of most native species, including
sensitive species, would be adequately met where environmental conditions approximate the conditions under
which native wildlife-communities formed (i.e., natural conditions), as explained in the Federal Register notice of
the final 2012 Planning Rule:

“The ‘if then’ statement in paragraph (b)(1) [of section 219.9] conveys the Department’s expectation that
for most native species, including threatened, endangered, proposed, candidate, and species of
conservation concern, the ecosystem integrity and ecosystem diversity requirements (coarse-filter) would
be expected to provide most or all of the ecological conditions necessary for those species’ persistence
within the plan area. However, for threatened, endangered, proposed, candidate, and species of
conservation concern, the responsible official must review the coarse-filter plan components, and if
necessary, include additional, species-specific (fine-filter) plan components to provide the ecological
conditions to contribute to recovery of threatened and endangered species, to conserve proposed and
candidate species, and to maintain viable populations of species of conservation concern in the plan
area...” (USDA 2012:21214)

The central focus of the coarse-filter approach is on restoring and maintaining overall ecosystem integrity and
ecosystem diversity, as described in the Federal Register notice of the 2012 Planning Rule:

“Based upon the current science of conservation biology, by working toward the goals of ecosystem
integrity and ecosystem diversity with connected habitats that can absorb disturbance, the Department
expects that over time, management would maintain and restore ecological conditions which provide for
diversity of plant and animal communities and support the abundance, distribution, and long-term
persistence of native species. These ecological conditions should be sufficient to sustain viable
populations of native plant and animal species considered to be common or secure within the plan area.
These coarse-filter requirements are also expected to support the persistence of many species currently
considered imperiled or vulnerable across their ranges or within the plan area.

For example, by maintaining or restoring the composition, structure, processes, and ecological
connectivity of longleaf pine forests, national forests in the Southeast provide ecological conditions that
contribute to the recovery of the red-cockaded woodpecker (an endangered species) and conservation of
the gopher tortoise (a threatened species), in addition to supporting common species that depend on the
longleaf pine ecosystem.” (USDA 2012:21212)

Specific to spotted frogs and boreal toads, restoring and maintaining ecosystem integrity, ecosystem diversity, and
habitat connectivity (coarse-filter conditions) in wetland systems, riparian areas, rangelands, and forestlands
would (1) provide the foundation upon which specific habitat elements are produced and maintained; (2) allow
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the effects of major disturbances to be absorbed, with impacts to spotted frogs and boreal toads being mitigated to
some degree; and (3) otherwise provide ecological conditions that would prevent further declines in spotted frog
and boreal toad populations on the BTNF, facilitate improved status, and prevent federal listing. Providing first
for ecosystem functioning and ecological integrity is a fundamental principle of wildlife conservation (Dasmann
1981, Robinson and Bolen 1989, Noss and Cooperrider 1994, Hunter 1996, Everett and Lehmkuhl 1999).

Estimations of relatively natural conditions at a broad scale, especially at landscape scales and other broad scales,
provided a set of coarse-filter conditions that were used as a starting point for defining suitable conditions, and
these conditions were subsequently adjusted (1) as needed to meet the needs of spotted frogs and boreal toads
where coarse-filter conditions would not adequately meet their needs or where a narrower set of conditions within
coarse-filter conditions would be needed to meet their needs (fine-filter adjustments) and (2) where the restoration
or provision of coarse-filter conditions would substantially hinder the provision of opportunities for recreational
or commercial activities, so long as the lower threshold of conditions in these cases would still provide suitable
conditions for spotted frogs and boreal toads (i.e., so long as the specified lower-than-natural conditions would
still meet the needs of these species). Regarding the first item, few adjustments needed to be made to estimated
natural conditions to better meet the needs of these species.

In situations in which scientific information is limited on the level of suitability of a given habitat element, the
habitat element was deconstructed into component parts and assessments were made on these component parts
using scientific information from a range of disciplines, for example, the extent to which different conditions
provide for the needs of spotted frogs and boreal toads or the degree to which they affect these species.

The basic steps in the process of developing specific suitable condition statements, after identifying habitat
elements that influence spotted frog and boreal toad populations on the BTNF, are outlined in the subsections of
the “Development of Suitable Condition Statements™ section of each habitat/survival element. The basic steps in
the process, indicated by subsection headings, are as follows and are shown in Figure 1:

a. Summary of Management Direction — There are several reasons for listing and discussing, in this
report, Forest Plan goals, objectives, standards, prescriptions and guidelines, and provisions of policy,
regulation, executive orders, and laws that provide direction for managing the particular habitat or
survival element. Suitable condition statements for spotted frogs and boreal toads step down primarily

- - Identify Conditions
— Forgst Plan Identify Habitat Needed for Habitat Define
Legal Directives Objective 3.3(a): Elements that Elements to Meet suitable Conditions in
P o :
or Sen.5|t|ve —>>| o Protect Sens. Species Influence Frog and Forest Plan Direction —> Objectives or Suitable
Species * Provide an Adequate Toad Populations for Sensitive Frogs Condition Statements
Amt. of Suit. Habitat on the BTNF and Toads JL

...to ensure that
activities do not cause @ @ Compare with Existing

long-term or further Conditions, and Determine

declines in populations Gaps between Existing and
or habitat and trends Suitable Conditions
toward federal listing.
’\‘ Identify Risk
Factors

‘1’ A\ 4
Develop Conservation
Actions to Help Meet

Objectives or Suitable
Condition Statements

Figure 1. Basic steps in developing suitable habitat condition statements and conservation actions,
including the incorporation of scientific information.
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from Forest Plan Objective 3.3(a) and Sensitive Species Management Standard, but also from Objectives
4.1(a), 4.2(a), 4.2(b), 4.2(d), 4.3(a), 4.3(c), 4.4(b), 4.5(a), 4.7(b), and 4.7(d) as they pertain to conserving
sensitive species, with each of these being based on higher-level direction. Objective 3.3(a) and the
Sensitive Species Management Standard directly apply to sensitive species and are discussed in the
“Legal, Regulatory, and Forest Plan Direction” section of this report. They are not quoted or described in
the “Summary of Management Direction” subsection in each habitat/survival element. Each of the other
Forest Plan objectives and other pertinent management direction is summarized and discussed in the
“Summary of Management Direction” subsection of each habitat/survival element.

One of the purposes of the “Summary of Management Direction” subsection in each habitat/survival
element is to determine the extent to which gaps exist in protective provisions of the Forest Plan, policy,
executive orders, and laws for each habitat/survival element aside from direction provided by Objective
3.3(a) and Sensitive Species Management Standard. By outlining all pertinent Forest Plan direction,
policy, regulation, executive orders, and laws, it may become apparent there are little or no other
protective requirements for particular habitat/survival elements or individual parameters. In these
situations, suitable condition statements provide important information for developing, considering, and
implementing conservation actions to restore and/or maintain these conditions.

For other habitat/survival elements, a substantial amount of management direction outside of direction for
conserving sensitive species may exist. For example, because suitable water quality is important for
maintaining high reproductive success, Objective 3.3(a) and the Sensitive Species Management Standard
require that suitable water quality be maintained; but it is helpful to understand whether there is sufficient
other direction in the Forest Plan (e.g., Water Quality Standard) and in elsewhere (Clean Water Act) that
require high water quality be maintained. Even where this other management direction exists for a given
habitat/survival element (e.g., water quality), it is still important to define pertinent suitable conditions for
at least two reasons. First, it provides yet another reason for meeting this management direction. Second,
if Forest Plan direction changes in the future, the definition of suitable conditions will continue to inform
decisions.

There was considerable discussion by biologists, District Rangers, and others during the last couple years
on implications of management direction pertaining to individual habitat/survival elements. There was
agreement that applicable laws, executive orders, regulations, policies, and Forest Plan direction should
be outlined. Some argued that, where there already is direction to protect a given habitat/survival element,
there is little need to develop objectives or define suitable conditions for that element. Others felt that
suitable conditions should still be defined and objectives developed. Just because there already exists
management direction does not mean it is being followed. Defining suitable conditions (and possibly
objectives) for the given habitat/survival element would add further emphasis to take action to meet the
existing direction. This report takes the latter approach.

. Estimated Natural, Pre-Activity Conditions — The process of defining suitable conditions for each
habitat/survival element began with estimating natural (or pre-activity) conditions because (1) the
conditions under which the composition of the amphibian community formed or evolved are sufficient to
maintain populations of spotted frogs and boreal toads, else these species would not have existed in the
BTNF area when Euro-Americans settled here; (2) natural conditions represent the capability of what the
land can produce, with the exception of a range of human-related ecosystem alterations (e.g., plant
species introductions, changes in climate); and (3) the needs of native wildlife-communities as a whole
are best met by natural conditions and, therefore, the provision of natural conditions reduces the potential
for conflicts among species.

The only realistic way to sustain the full complement of native wildlife species, including spotted frogs
and boreal toads, on a given landscape over the long term is to approximate habitat conditions within the
natural range of variability, which requires both allowing natural processes to shape and sustain habitat
elements and actively managing habitat to mitigate a range of changed conditions that have occurred
since Euro-American settlement (Diamond 1981, Reid and Miller 1989, Keystone 1991, Noss and
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Cooperider 1994, Hunter 1996, Aplet and Keeton 1999, Everett and Lehmkuhl 1999, Haufler 1999a,
Hughes et al. 2000, Cooperrider 2002, Samways 2005). This is reinforced by the “coarse-filter approach”
generally outlined in Section 43 of WO FSH Amendment 1909.12-2006-5 and as explained on page
21212 of the Federal Register, April 9, 2012 (USDA 2012). There are far too many wildlife species
(many with specific habitat needs) and unknowns to attempt to manage for the needs of each individual
species or group of species if the ultimate goal is to maintain populations of all native species. It is well
recognized that our understanding of habitat needs and wildlife-habitat relationships is incomplete (Peek
1986, Hunter 1996, Samways 2005). Given the large unknowns, combined with our knowledge of the
sometimes strong dependencies between specific plant and animal species, symbiotic relationships, food
webs, and other ecological relationships (Leopold 1939, Krebs 1978, Ricklefs 1979, National Research
Council 2007), the concept of keeping all the parts is sound.

Although management of the BTNF does not yet fall under the purview of the 2012 Planning Rule,
provisions of the rule outlines the current thinking of the Forest Service with respect to wildlife
conservation and, according to Regis Terney (Pers. Comm., Planning Specialist in the Washington Office,
Aug. 1, 2011), the Forest Service has been moving in the direction of coarse-filter/fine-filter management
for more than 10 years. For example, the Ecological Sustainability section (Section 43) of WO FSH
Amendment 1909.12-2006-5 states that “The National Forest Management Act (NFMA) provision for the
diversity of plant and animal communities uses a hierarchical approach that evaluates and provides
guidance for ecosystem and species diversity. The initial focus is on ecosystem diversity to develop plan
components for a framework that provides characteristics of ecosystem diversity and contributes to
diversity of native plant and animal species...” Schultz et al. (2012) contend that the Forest Service has
been managing under the coarse-filter/fine-filter approach since the 1982 Planning Rule was adopted.
Furthermore, it is anticipated that the BTNF will be required to start following the 2012 Planning Rule
within the next few years. Thus, any efforts to move in this direction will facilitate future management
when requirements of the planning rule will apply to BTNF.

The 2012 Planning Rule explains that “...native species evolved and adapted within the limits established
by natural landforms, vegetation, and disturbance patterns prior to extensive human alteration.
Maintaining or restoring ecological conditions similar to those under which native species have evolved
therefore offers the best assurance against losses of biological diversity and maintains habitats for the vast
majority of species in an area, subject to factors outside of the Agency’s control, such as climate
change...” (USDA 2012:21212). Ecological conditions “similar to those under which native species have
evolved” equate to relatively natural conditions, or natural range of variability (WO Amendment 1909.12-
2015-1, section 12.14). The Planning Rule went on to explain that the intent of taking a coarse-filter/fine-
filter approach is “...to keep common native species common, contribute to the recovery of threatened
and endangered species, conserve candidate and proposed species, and maintain viable populations of
species of conservation concern within the plan area.” A new addition to the Forest Service Handbook
identifies the description of the natural range of variability as the “reference model” (WO Amendment
1909.12-2015-1, section 12.14), or starting point for defining desired conditios.

A first step of estimating natural conditions is consistent with new guidance on implementing the 2012
Planning Rule, as the first step in WO Amendment 1909.12-2015-1 (section 12.14a) is to estimate the
natural range of variability of ecosystems.

The approach outlined in the 2012 Planning Rule was described in more detail in Haufler (1999a) and
Applet and Keeton (1999). Haufler (1999a:24) stated this very similarly: “...the native species of a region
adapted to and occurred within the historical range of ecosystem conditions, and that by maintaining
ecosystems within this range, the needs of all species will be met (Risbrudt 1992, Morgan et al. 1994),”
and Applet and Keeton (1999) made a very similar assessment with respect to the historic (natural) range
of variability and Haufler et al. (1999) incorporated the historical range of variability into the process of
defining coarse-filter conditions.
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Discussion in the planning rule provides additional information on the approach of restoring and
maintaining conditions under which native wildlife-communities developed or evolved as the primary
focus of management:

“The final rule adopts a complementary ecosystem and species specific approach to provide for the
diversity of plant and animal communities and the long-term persistence of native species in the
plan area. Known as a coarse-filter/fine-filter approach, this is a well-developed concept in the
scientific literature and has broad support from the scientific community and many members of the
public. This requirement retains the strong species conservation intent of the 1982 rule but with a
strategic focus on those species that are vulnerable paired with a focus on overall ecosystem
integrity and diversity. The final rule requires the use of the best available scientific information to
inform the development of the plan components including the plan components for diversity. It also
recognizes limits to agency authority and the inherent capability of the plan area.

The Department’s intent in providing the requirements in this section is to provide for diversity of
plant and animal communities, and provide ecological conditions to keep common native species
common, contribute to the recovery of threatened and endangered species, conserve candidate and
proposed species, and maintain viable populations of species of conservation concern within the
plan area.

The premise behind the coarse-filter approach is that native species evolved and adapted within the
limits established by natural landforms, vegetation, and disturbance patterns prior to extensive
human alteration. Maintaining or restoring ecological conditions similar to those under which
native species have evolved therefore offers the best assurance against losses of biological diversity
and maintains habitats for the vast majority of species in an area, subject to factors outside of the
Agency’s control, such as climate change. The final rule recognizes the importance of maintaining
the biological diversity of each national forest and grassland, and the integrity of the compositional,
structural, and functional components comprising the ecosystems on each NFS unit.

The coarse-filter requirements of the rule are set out as requirements to develop plan components
designed to maintain or restore ecological conditions for ecosystem integrity and ecosystem
diversity in the plan area. Based upon the current science of conservation biology, by working
toward the goals of ecosystem integrity and ecosystem diversity with connected habitats that can
absorb disturbance, the Department expects that over time, management would maintain and
restore ecological conditions which provide for diversity of plant and animal communities and
support the abundance, distribution, and long-term persistence of native species. These ecological
conditions should be sufficient to sustain viable populations of native plant and animal species
considered to be common or secure within the plan area. These coarse-filter requirements are also
expected to support the persistence of many species currently considered imperiled or vulnerable
across their ranges or within the plan area USFS 2012:21212).”

Supporting literature for the coarse-filter approach with fine-filter adjustments made as needed includes
Noss and Cooperrider (1994:104-107), Hunter (1996:71-75), Haufler (1999a), and Haufler et al. (1999b).
Supporting literature also includes literature on the importance of sustaining ecological integrity and on
the ecosystem management approach (Franklin 1993, Grumbine 1994, Pimentel et al. 2000, Naeem
2006). Franklin (1993:202) asserted that “I contend that we cannot even come close to attaining our goal
of preserving biological diversity, let alone sustainability, if we continue to focus our efforts primarily on
species. Why? First and foremost, for practical reasons—there are simply too many species to handle on a
species-by-species approach. Such an approach will fail as it will quickly exhaust (1) the time available,
(2) our financial resources, (3) societal patience, and (4) scientific knowledge. This will happen long
before we have even begun making serious progress on this task.” The coarse-filter approach recognizes
that habitat conditions prior to Euro-American settlement fluctuated over the course of decades and were
not stagnant, but that they generally fluctuated within limits (Aplet and Keeton 1999).
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In their comments on the draft report, W. Estes-Zumpf and D. Keinath of the Wyoming Natural Diversity
Database, University of Wyoming, said that using natural conditions as a starting point of defining
suitable conditions is the most defensible approach for conserving spotted frogs and boreal toads. W.
Estes-Zumpf sent several references of scientific documents supporting this approach.

Optimum conditions for spotted frogs and boreal toads were not used as a starting point for several
reasons, including (1) the difficulty and limited information for identifying, with any degree of certainty,
optimum conditions for these species in western Wyoming; (2) the potential impracticality of producing
and sustaining optimum conditions, if identified as targets for management, due to the low capability of
the land and climate to produce and sustain optimum conditions for these species; and (3) likely conflicts
with a large number of other wildlife species, other resources, and uses and activities (without a clear or
strong basis for producing and maintaining optimum conditions).

Alternatives to using estimated natural conditions as the starting point are discussed in the “Alternatives
to using Estimated Natural Conditions as a Starting Point” subsection, below.

c. Deviations from Estimated Natural Conditions to Meet the Needs of the Species — In the far majority
of cases, it is expected that estimated natural conditions would provide suitable habitat for spotted frogs
and boreal toads for reasons outlined above. This is the assessment of the Department of Agriculture with
respect to threatened and endangered species and species of conservation concern in most cases (USDA
2012:21212-21214). Likely all concerns about the population levels and trends of spotted frogs and boreal
toads stem from deviations from natural conditions. However, because the potential exists for natural
conditions to inadequately meet one or more important needs of these species, a mechanism was added to
the process to (1) determine if estimated natural conditions for particular habitat/survival elements would
contribute to downward trends in populations or would otherwise not allow viable populations to be
maintained across the BTNF, and (2) identify the extent to which estimated natural conditions for the
particular habitat/survival elements would need to be shifted outside the range of natural variability to
adequately meet the needs of spotted frogs and boreal toads. This process does not include the
identification of measures to mitigate the impacts of management actions and recreational and
commercial activities.

This step is an important part of the coarse-filter/fine-filter approach. Where coarse-filter (i.e., estimated
natural) conditions are determined to fall short of meeting important needs of species of conservation
concern®, the coarse-filter/fine-filter approach calls for coarse-filter conditions to be adjusted (Haufler
1999a, Haufler et al. 1999, USDA 2012:21214, 21265). Haufler et al. (1999:107) described this approach
as using “...a coarse-filter applied at a landscape scale and provid[ing] mechanisms to check the coarse
filter through individual species assessments.” He recommended the use of habitat suitability index
modeling, but a modeling approach is not necessary so long as habitat needs of species can be identified
and compared to the conditions that would exist when in relatively natural condition or within the historic
range of variability. Species assessments are used as checks to determine whether coarse-filter conditions
sufficiently meet the needs of sensitive species and, if not, how far coarse-filter conditions need to be
adjusted in order to meet these needs (Haufler et al. 1999). The use of habitat suitability index models as a
starting point or co-starting point for identifying suitable conditions for spotted frogs and boreal toads has
the potential to identify conditions that may not even be possible on the BTNF (i.e., emphasizing habitat
suitability models to this extent is not consistent with the coarse-filter/fine-filter approach).

The 2012 Planning Rule describes the fine-filter step as follows:

“The responsible official shall determine whether or not the plan components required by
paragraph (a) of this section [coarse-filter conditions] provide the ecological conditions necessary
to: contribute to the recovery of federally listed threatened and endangered species, conserve

A Spotted frogs and boreal toads have not been identified as species of conservation concern, but the designation as sensitive species is
similar for the purposes of applying the concepts of the coarse-filter / fine-filter approach.
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proposed and candidate species, and maintain a viable population of each species of conservation
concern within the plan area. If the responsible official determines that the plan components
required in paragraph (a) are insufficient to provide such ecological conditions, then additional,
species-specific plan components, including standards or guidelines, must be included in the plan
to provide such ecological conditions in the plan area.”

The fine-filter approach described in the 2012 Planning Rule (USDA 2012) corresponds to the species
diversity approach outlined in subsection 43.2 of WO FSH Amendment 1909.12-2006-5. As stated in the
planning rule, the fine-filter approach is to be undertaken as a complementary approach to the coarse-
filter approach to focus “...on additional provisions if needed for specific federally listed species, species-
of-concern, and species-of-interest.”

While the fine-filter approach provides a useful and necessary mechanism for supplementing the coarse-
filter approach in order to meet specific legal and regulatory requirements for certain species, using a
fine-filter approach as the initial or overarching approach® (i.e., single-species management) would be
impractical and not very accurate. Attempting to ascertain all the individual needs of each pertinent
element (e.g., for individual watershed elements, for livestock, for each of dozens of vertebrate and
invertebrate species at different seasons, and for recreation) and then compiling them into a succinct set of
conditions in a suitable condition statement and objectives is unrealistic. This is probably a key reason the
FSM 2070 and the proposed Planning Rule call for a coarse-filter approach to be the main driver in the
process of identifying desired habitat conditions.

The purpose of this subsection in each habitat/survival element, therefore, is to identify any fine-filter
adjustments that may need to be made to estimated natural conditions to meet the needs of spotted frogs
and boreal toads. Scientific information was reviewed to determine if any fine-scale adjustments were
needed.

It is important to confine any adjustments to conditions to be consistent with the inherent capability of the
land. For example, it would be impractical to attempt to sustain a much larger-than-natural proportion of
late-seral forestland because fires, insect epidemics, and other disturbances will eventually prevent this
from being sustained (Hessburg and Agee 2003, Hessburg et al. 2005, Lehmkuhl et al. 2007); and it
would be futile to attempt to attain a higher-than-natural level of stream channel integrity or streambank
stability; and so forth. The 2012 Planning Rule (USFS 2012) makes repeated references to accounting for
the inherent capability of the land.

d. Deviations from Estimated Natural Conditions to Accommodate Other Uses — This subsection for each
habitat/survival element identifies some of the adjustments that were made to the starting point of
estimated natural conditions to accommodate recreational and commercial uses, while still providing
suitable conditions for spotted frogs and boreal toads. Two realities of managing wildlife on lands
managed for multiple uses are that a variety of uses affect the conditions under which wildlife persist (or
don’t persist) and the provision of optimum conditions for the majority of wildlife species is not realistic.
Also, while natural conditions are clearly within the range of suitable conditions for spotted frogs and
boreal toads, as discussed previously, suitable conditions for individual habitat/survival elements can
extend outside the natural range of variability. As an example, even though most mountain meadows and
wetlands were grazed by native ungulates no more than minimally under natural conditions — which left
large amounts of herbaceous vegetation as cover, for humidity retention, and invertebrate habitat, and
resulted in minimal trampling effects and water quality effects — it may be possible for somewhat lower
amounts of herbaceous vegetation and somewhat lower water quality to still be within the range of
suitable conditions for spotted frogs and boreal toads.

B The reference to using a fine-filter approach as the initial or overarching approach is merely a play on words, as this defeats the intent of
the coarse-filter/fine-filter approach, but this is one way to characterize single species management.
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Despite these management realities, the coarse-filter/fine-filter approach — as described in documents
outlining the approach, such as Haufler et al. (1996), Haufler (1999a), and Applet and Keeton (1999) —
and 2012 Planning Rule do not include any steps for adjusting coarse-filter conditions to accommodate
multiple uses. Nonetheless, this is a key step that must be taken to define suitable conditions in a
multiple-use context.

For each habitat/survival element, human-related factors that cause deviations from natural conditions
(Figure 2) are identified in this subsection for each habitat/survival element, as are the effects they have
had or could potentially have on spotted frogs and boreal toads. Where scientific information exists,
supporting references are cited. This information and supporting references are provided because they (1)
show the extent to which a range of human-related factors have shifted or could potentially shift
habitat/survival conditions away from the conditions under which the amphibian community in the BTNF
area formed, and (2) provide an indication of the degree to which the range of conditions for a given
element may need to be lowered in order accommodate particular recreational and commercial uses.
Figure 2 shows that the conditions caused by these human-related factors are on a continuum, from a
relatively low degree of deviation that does not shift conditions beyond the range of suitable conditions
for spotted frogs and boreal toads to higher degrees of deviation that shift conditions beyond the range of
suitable habitat conditions. Risk factors specifically refer to human-related factors that shift or have the
potential to shift conditions beyond suitable conditions (i.e., beyond the range of b-d in Figure 2), and
they are addressed in more detail in the “Risk Factors and Restoration Factors” section of each
habitat/survival element. Note that risk factors, for the purposes of this report, do not include factors that
cause shifts in conditions beyond natural conditions but do not cause shifts beyond suitable conditions.
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A central question is how far down can the lower limit of habitat/survival conditions be drawn to
accommodate recreational and commercial uses while still assuredly meeting Objective 3.3(a) and the
Sensitive Species Management Standard? The basic concept of the approach was to start with estimated
natural conditions and then determine whether there was sufficient information at each incrementally
lower-quality condition (with incrementally lower-quality conditions depicted by numbered hatch marks
when moving from “c” toward “a” and from “d” toward “e” in Figure 2) to demonstrate that the needs of
spotted frogs and boreal toads would be met and, ultimately, that Objective 3.3(a) and the Sensitive
Species Management Standard would be met. In other words was there sufficient information to
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demonstrate that conditions at “1” in Figure 2 would meet the needs of these species and, if so, was there
sufficient information at “2,” and so forth. Where sufficient information was no longer available to
demonstrate that their needs would adequately be met, the previously assessed condition category was
identified as the lower limit to habitat suitability with respect to the given habitat/survival element. In
Figure 2, “4” represents the first condition category in the progression that would not provide suitable
conditions and, therefore, “3” represents the previously assessed condition category for which sufficient
information existed to demonstrate the needs of spotted frogs and boreal toads would be met. Therefore,
“3” represents the low end of the range of suitable conditions (as represented by “b). Where sufficient
numeric information existed, the lower limit was identified numerically.

Another option was to start the assessment at existing conditions with ongoing activities, and assume the
conditions are suitable unless there is local data showing that spotted frog or boreal toad populations had
declined due to the activities or are declining due to the activities. However, treating existing conditions
as default suitable conditions until proven otherwise has no basis in policy, ecological and wildlife
conservation principles, and the current status of spotted frogs and boreal toads (e.g., NSS3 (Bb) and
NSS1 (Aa) ratings at the state level, and sensitive species status in Region 4 of the Forest Service). Where
an argument is made that no changes to existing management are needed until it can be demonstrated that
existing management has reduced or is reducing spotted frog or boreal toad populations, the approach
generally equates to the approach characterized earlier in this paragraph. This approach was not used in
this report.

Two important points are as follows. Low-end thresholds represent the low end of a range of suitable
conditions, and (1) management that allows a low-end threshold to be routinely hit across large portions
of the range of spotted frogs and boreal toads for a given habitat/survival element has the potential to
negatively affect these species; and (2) hitting low-end thresholds of several habitat/survival elements in a
given area has the potential to negatively affect spotted frogs and boreal toads in that area.

A danger in carrying out this step without assessing all other wildlife species is that the bounds of suitable
conditions can be expanded to the point that habitat conditions are no longer suitable for a wide range of
wildlife species. This would only be recognized if a much wider range of species was assessed.

The intent of this step (subsection) for each habitat/survival element was not to identify limitations to
achieving suitable conditions (a-b in Figure 2), as this is covered in the “Risk Factors and Restoration
Factors” sections. Risk factors, as used in this report, refer to factors that have the potential to move
conditions outside the range of suitable conditions.

. Suitable Condition Statements — The last step is to succinctly capture the suitable conditions developed
in the previous four steps. Management direction and supporting scientific information typically are not
cited in this section for each habitat/survival element, as this information is presented in the four steps
(subsections) leading up to the suitable condition statements.

The subsection, “Elements of Other Suitable Conditions Supporting the Above Suitable Condition
Statements,” was included to identify the relationship with other suitable condition statements, especially
with respect to those that support the attainment of suitable conditions for the habitat/survival element
being addressed.

Alternatives to using Estimated Natural Conditions as a Starting Point

New planning guidance in WO Amendment 1909.12-2015-1 (section 12.14a) lists several alternatives to using the
natural range of variability as a starting point for assessing ecological integrity in some situations, such as where
“...there is not enough information to understand the natural range of variation under past disturbance regimes for
selected key ecosystem characteristics or the system is no longer capable of sustaining key ecosystem
characteristics identified as common in the past based upon likely future environmental conditions.” This
guidance was developed and approved after the process of defining suitable conditions had been completed for

23



spotted frogs and boreal toads on the BTNF, but it is worthwhile presenting this information given concerns by
some entities about the scientific information used in the process (see next section).

The guidance continued by stating that the ecological reference model may include the following factors. After
each factor is identified, a short discussion is provided on whether it would be worth at this point .

1.

Representativeness. This appears to be similar to estimated conditions and natural range of variability.
The planning guidance defined representativeness as “The presence of a full array of ecosystem types and
successional states, based on the physical environment and characteristic disturbance processes” (WO
Amendment 1909.12-2015-1, zero code, section 5).

Effects of stressors on the integrity of ecosystems in terms of composition, structure, function, and
connectivity. Sufficient information was found to estimate natural conditions, such that there would have
been no need to take this approach as a replacement for estimating natural conditions. However, effects of
stressors on the integrity of ecosytems were considered in the process of defining suitable conditions for
spotted frogs and boreal toads, as the process was iterative.

Redundancy. Sufficient information was found to estimate natural conditions, such that there would have
been no need to take this approach as a replacement for estimating natural conditions. This was was not
directly addressed in the report, but it has relevance given the importance of addressing multiple stressors
in conserving amphibians.

Habitat associations of particular species or species groups with different home ranges, migration
patterns, and/or habitat affinities. Sufficient information was found to estimate natural conditions, such
that there would have been no need to take this approach as a replacement for estimating natural
conditions. Furthermore, there is more known about natural conditions of habitat used by spotted frogs
and boreal toads than specific habitat conditions for these species. Furthermore, habitat associations of
spotted frogs and boreal toads were considered as part of the fine-filter phase.

. Existing biotic integrity, using biological or ecological indices. Sufficient information was found to

estimate natural conditions for this reporr, such that there was no need to take this approach as a
replacement for estimating natural conditions. Also, gaps between estimated natural conditions and
existing condition typically represent resource problems, stressors, and/or deviations from the conditions
under which native wildlife-communities developed (e.g., Noss and Cooperider 1994, Hunter 1996, Aplet
and Keeton 1999, Everett and Lehmkuhl 1999, section 92.13 of WO Amendment 2209.13-2005-10),
meaning that designation of existing conditions as the foundation of suitable conditions would build-in
these resource problems and short-comings. Where there are gaps between estimated natural conditions
and existing conditions in amphibian habitat, available information shows there is a high potential for
existing conditions in some situations (e.g., where roads, motorized use, nonnative fish, livestock grazing,
and reservoirs exist or take place) to be negatively impacting spotted frogs and boreal toads (based on the
large volume of scientific information cited throughout this report). Finally, there does not appear to be
any scientific support for starting with existing conditions in the process of determining suitable
conditions.

Haufler (1999a) noted there are several approaches to the coarse-filter approach, and described two of them:
strategies based on habitat diversity and strategies based on historic range of variability. His first approach
appears to align with the fourth listed approach, above, “Habitat associations of particular species or species
groups...” This approach focues on providing “balanced” mixes of different habitats without giving any direction
on what the mix should be, and it does not support the basic premise that the composition of native wildlife-
communities depends upon the mixes that occurred when communities formed. The second is the approach
described in the “b. Estimated Natural, Pre-Activity Conditions” subsection, above.
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6. USE OF SCIENTIFIC INFORMATION

A relatively large number of comments received on the 01-09-2013 version of the report addressed the use of
scientific information (Appendix D). Scientists with expertice in amphibian ecology expressed support for the
approach used in the report (e.g., as outlined in the “Approach for Developing Objectives and Suitable Conditions
Statements” sections in the 01-09-2013 version of the report) and they did not express any concerns about the way
in which scientific information was used in the report. In contrast, entities concerned about potential effects of
added amphibian protective measures on commercial activities expressed concern about the way in which
scientific information was used, locations of cited scientific studies (e.g., regarding different climates,
disturbances, and habitats), the way in which scientific studies were cited, and completeness of the “Literature
Cited” section.

Given the interest in and the concerns surrounding the use of scientific information in the report, this section was
expanded.

Framework for Using Scientific Information

In the process of developing suitable condition statements (see “5. Approach for Developing Suitable Condition
Statements™) and identifying risk factors and potential conservation actions, scientific information was compiled
and used generally in the following step-wise pattern, recognizing the process was iterative:

a. Estimated natural conditions of each habitat and survival element in Part Il of the report (i.e., conditions
between ‘c’ and ‘d’ of Figure 2 of the previous section) were documented and supporting scientific
information was cited. For elements that are most directly affected by system drivers (e.g., mix of
succession stages, stream channel integrity/streambank stability), Forest Service reports from the local
area and central Rocky Mountains were heavily relied upon.

b. Next, scientific information was used to determine if conditions identified in ‘a’, above, needed to be
expanded in order to satisfactorily meet the needs of spotted frogs or boreal toads. This is the fine-filter
adjustments highlighted in the 2012 Planning Rule (USFS 2012). The only expansion beyond estimated
natural conditions that was identified in this report was the possible creation of openings in shallow-water
areas for tadpole development where extensive stands of dense emergent vegetation exist in spotted frog
or boreal toad breeding habitat and where too few openings exist to provide for tadpole development.
This likely only involves a very small proportion of breeding wetlands on the BTNF.

c. Then, scientific information was used to determine if range of defined suitable conditions could be further
expanded beyond conditions identified in ‘a’ and ‘b’, above, in order to accommodate commercial
activities, recreational activities, management actions, and associated facilities. This is illustrated as the
area between ‘c’ and ‘d’ in Figure 2 in the previous section.

Starting with estimated natural conditions, the bounds of suitable conditions were incrementally shifted
outward as scientific information demonstrated that conditions were suitable. At the point at which
scientific information did not strongly demonstrate that conditions were suitable, the previously-assessed
condition (for which there presumably was strong evidence of suitable conditions) was identified as being
a threshold of suitable conditions (see the “d. Deviations from Estimated Natural Conditions to
Accommodate Other Uses” subsection of the “5. Approach for Developing Suitable Condition
Statements” section, above).

If there is insufficient scientific information to demonstrate that a given set of conditions is suitable, then
it would not be scientifically defensible to conclude they are. As an example, several entities that
commented on the 01-09-2013 version of the report assessed there is insufficient scientific information to
define 70% retention of total herbaceous as the low-end threshold. If this were to be the case, the next
highest retention level (80%) would need to be identified as the low-end threshold (assuming there is
sufficient scientific information to support this). If 70% retention is not scientifically defensible, there
obviously is no need to assess 60% retention.
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This step (i.e., to determine if suitable conditions could be further expanded beyond conditions identified
in ‘a’ and ‘b’ in order to accommodate commercial activities) was added to the process despite this not
being identified as a step in the new guidance (January 2015) for implementing the 2012 Planning Rule,
nor being a step in the coarse-filter / fine-filter approach as described in Haufler (1999a) and Haufler
(1999b). Without this step, there is no mechanism for expanding the scope of suitable conditions beyond
what is identified in ‘a’ and ‘b’, above.

There are several potential consequences of applying results of studies with low power and high alpha
values in expanding conditions identified in ‘a’ and ‘b’ to accommodate commercial and recreational
activities. Low power against committing Type Il errors, combined with the identification of treatment
effects only when it is very highly likely that treatment occurred (e.g., p <0.01 or <0.05), can readily
result in no effects of activities (e.g., livestock grazing, timber harvest, motorized use) being detected
when treatment effects actually occurred. As such, use of this type of information to define suitable
conditions could result in thresholds being delineated somewhere between ‘a’ and ‘b” of Figure 2. This in
turn would result in management constraints not being stringent enough to prevent spotted frogs and
boreal toads from being negative impacted.

Where existing conditions lie somewhere between ‘a’ and ‘c’ of Figure 2 (previous section) due in part to
an ongoing commercial activity (e.g., livestock grazing), some reviewers of the 01-09-2013 version of the
report (those concerned about potential effects of added amphibian protective measures on commercial
activities) argued that local data needed to demonstrate that spotted frogs or boreal toads were being
negatively impacted by the activity before concluding that existing conditions are outside the range of
suitability. This would entail starting with existing conditions as the starting point instead of estimated
natural conditions. This has little or no basis and is discussed further in the “Burden of Proof” subsection,
below.

d. Scientific information was used to identify and examine factors that are negatively impacting spotted
frogs or boreal toads on the BTNF and those that have the potential to do so. There is substantial overlap
in the scientific information addressed in this phase and in ‘c’, above.

e. Scientific information was assessed in the process of identifying potential conservation actions. Where
scientific information was used in the development or identification of potential conservation actions, it
was cited.

Existing conditions were not examined in detail in this report, as the expectation is for this to be done on a project
by project basis and in landscape scale assessments.

Use of Scientific Information from Other Disciplines and from Other Areas

Concerns were raised that scientific literature beyond the realms of amphibian ecology and management are cited
in the report, and that scientific information from locations other than the BTNF and immediately surrounding
area is used in the report (Appendix D). This section explains why information from other disciplines and other
areas is used in the report, but why it is important in defining suitable conditions for habitat and survival elements.

Most scientific information cited in this report is cited in the “Development of Suitable Condition Statements”
and “Risk Factors and Restoration Factors” sections for each of the major habitat and survival elements, and in
Appendix A, which provides further detail on the basis of suitable conditions related to herbaceous retention and
livestock grazing intensity.

There were not sufficient scientific studies on spotted frogs and boreal toads in the BTNF area, or even in the
central Rocky Mountains, to define suitable conditions for any of the 15 habitat and survival elements (A.1 — A.6,
B.1-B.4, and C.1 — C.5). Scientific information on spotted frogs and boreal toads in the central Rocky
Mountains was only available to define suitable conditions for specific aspects of some of the habitat and survival
elements.
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Use of Scientific Information from Disciplines other than Amphibian Conservation

Use of scientific information from a wide range of disciplines has been identified as central to wildlife
management (Bailey 1984:6-8), biodiversity conservation (Hunter 1996:16-17), and range management
(Holechek et al. 2011:6). Bailey (1984:7) explained it as follows:

“Wildlife is a diverse resource. There are many species of vertebrates, even on small areas. Each species
population is influenced by its behavior and physiology and by many factors of its environment: foods,
weather, soils, predators, and land-use practices, for example. Wildlife management is the application of
knowledge about wildlife and about all of these other factors. The principles of wildlife management
include some that are
specific to the
profession and many
that are shared with
other professions and
sciences (Fig. 1.1).
Therefore, the education
of a wildlife manager
should include the study
not only of wildlife
biology and
management, but also of
basic sciences, such as
chemistry and
meteorology, and
applied sciences related
to land use, such as
forestry, agriculture, and
economics (King
1938a).”

Note the last sentence in
Figure 1.1 of Bailey 1984:8):
“Wildlife management
requires application of an
abundance and diversity of
information and is one of the
most complex occupations.”
Bailey’s Figure 1.1 was
modified and included as
Figure 3. Others have made
similar assessments. For

Mammalogy,
Ornithology,
and Herpetology

Range
Management

\ >

an

WILDLIFE
! MANAGEMENT '
‘ <->
Soil Science Meteorology
Agronomy

(incl. Crop
Sciences)

Animal
Physiology

Figure 3. Adapted from Figure 1.1 of Bailey (1984:8). “The principles of wildlife
management, portrayed by the central circle, include many concepts shared with
several sciences and other professions, only a few of which are shown. Wildlife
example, the Texas A&M management requires application of an abundance and diversity of information and

AgriLife Research webpage is one of the most complex occupations” (Bailey 1984:8).
stated that “Wildlife

Management... has become an integrated science using disciplines such as mathematics, chemistry, biology,
ecology, climatology and geography to gain the best results” (http://agriliferesearch.tamu.edu/topics/natural-
resources/wildlife-management/; accessed January 31, 2015).

Use of Scientific Studies from Areas beyond the BTNF and Central Rocky Mountains

Results of studies from areas with different climates and ecology were not applied directly to the definition of
suitable conditions. Quantitative information on water chemistry, water depth patterns, emergent plant species
composition, composition of tree size-classes, density and sizes of large woody material, livestock trampling
levels, and other parameters from areas like the Sierra Nevada Range of California, Oregon, Missouri, Tennessee,
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British Columbia, and Australia were not directly applied to suitable condition statements on the BTNF. As an
example, suitable shoreline conditions on the BTNF were not defined as a minimum 60% canopy cover of >2 ft.
tall shoreline vegetation based on results of a study conducted in Tennessee (Burton et al. 2009).

This is because natural conditions in other types of ecosystems cannot be expected to represent conditions on the
BTNF. One exception to this is that maximum concentrations of nitrogen (in various forms) were directly applied
to suitable condition statements, recognizing that differences in water temperature, pH, and other variables can
affect the degree of negative impacts on tadpoles. Another partial exception is the application of percent
utilization and percent-reduction in Robel pole readings. This is treated as a “partial” example because figures
used in the report are percentages and percentages from one locale can more readily be applied to another locale
than absolute measures like plant height.

Instead, for a majority of studies cited in the report, individual aspects of research results from other areas were
used to support or formulate basic ecological principles that were applied to the development of suitable condition
statements, rather than applying measures or numbers from other locations to suitable condition statements. Study
results from a wide range of areas were examined to tweeze out and characterize patterns. In general, results of
studies from other areas were indirectly applied to the definition of suitable conditions and identification of risk
factors through the examination of things like (1) the general importance of moist or humid habitat or microsites
(without application of any specific densities of microsites needed) and consequences of not having sufficient
moist/humid microsites; (2) the importance of non-forested or early-seral habitat without enumerating proportions
of non-forest to forest vegetation; (3) the importance of high water quality to tadpole survival and consequences
of dimished water quality; (4) importance of beaver ponds and aspen to support beaver ponds in steeper gradients
without using studies from other areas to identify desired beaver pond densities across the landscape; (5)
relationships between specific habitat components (ground-level humidity, shade, hiding cover, invertebrate
habitat) and proportional changes in vegetation structure, and consequences of insufficient vegetation structure,
without application of numeric measures to suitable conditions; and (6) relationships between mortality rates (e.g.,
caused by motorized vehicles, livestock trampling) and different intensities of these uses.

Another important consideration in applying research from other areas is, the more that similar results are found
in different environmental conditions (e.g., different states, countries) and from a range of approaches and by
different disciplines (e.g., wildlife, range management, environmental protection, crop sciences, hydrology), the
greater the confidence in those principles and patterns derived from them.

Examples of How Scientific Information from Other Disciplines and From Other Areas was Used

The scope of references used in analyses in this report was limited to amphibian-related documents when directly
identifying known aspects of suitable conditions and risk factors. However, where documents on amphibian
literature did not identify specific aspects of amphibian habitat or risk factor that needed to be addressed in the
report, other sources were searched for the information. The following examples should help clarify the use of
scientific information from other disciplines and from other locations:

a. Streambank stability and streamchannel integrity are critical for sustaining suitable habitat for spotted
frogs and spotted frogs in riparian areas (see the “Distribution and Amount of Wet/Moist Riparian
Habitat” section in Part I1). None of the scientific studies examining relationships between streambank
stability, stream channel integrity, and estimated natural riparian habitat were conducted by amphibian
scientists. A large number of studies have been conducted by riparian scientists and hydrologists (only
a small number were cited in the “Distribution and Amount of Wet/Moist Riparian Habitat” section),
and it would be irresponsible to not use this information in developing suitable condition statements
and identifying risks in riparian areas merely because it was not conducted by amphibian scientists or
as part of studies involving amphibian habitat or ecology.

b. Spotted frogs and boreal toads require moist or humid conditions (supported by amphibian-related
literature cited in the report), but amphibian-related literature does not define the amount of
herbaceous canopy cover needed to maintain suitable near-ground humidity under environmental
conditions occurring on the BTNF (or anywhere else), nor does it address the mechanics of how
herbaceous vegetation traps humidity below their canopies and how changes in canopy cover affect
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humidity retention at ground level. Crop science was the only source of information that was located
in searches for information. While specific measures of near-ground humidity and temperatures in
soybean and cereal crops differ from that of mountain meadows in western Wyoming, the basic
relationships and principles summarized in this report (e.g., wind speed in herbaceous vegetation is
lowest at ground level, ground-level humidity is highest where percent canopy cover of herbaceous
vegetation is highest, and ground-level humidity levels decline as percent canopy cover of herbaceous
vegetation declines) apply regardless of the type of habitat and regardless of location.

No attempts were made to define suitable ground-level humidity levels or mid-day temperatures for
spotted frogs or boreal toads in meadows based on scientific information obtained in soybean and
cereal crops in other states. In fact, no attempt was made to quantify suitable ground-level humidity
levels or mid-day temperatures for meadows.

. Concern was raised about the application of study results of Schmutzer et al. (2008) and Burton et al.
(2009) to the BTNF since these studies were conducted in Tennessee where wetland conditions and
processes are quite different than that of western Wyoming (comments by Sublette County
Conservation District and the Ecosystem Research Group, Appendix D). This would be a valid
concern if attempts were made in the report to directly apply measures of water quality, egg-mass
densities, emergent or shoreline vegetation height, vegetation structure, or tadpole abundance to
suitable condition statements or objectives for the BTNF.

However, although the studies were conducted in an ecosystem that is different than wetland systems
in the intermountain West, many mechanisms by which livestock grazing affects frogs and toads are
similar, for example: urination and defecation altered water quality (e.g., increases in nitrate,
ammonium), reductions in the height and structure of herbaceous vegetation reduced hiding cover,
reductions in emergent vegetation reduced the forage base for tadpoles, and walking cows had the
potential to crush tadpoles, metamorphs, and adults. Results of the studies also provided further
demonstration that, as livestock grazing intensities increase, there is an increase in the potential for
tadpoles and metamorphs to be impacted by such things as reduced water quality, reductions in hiding
cover, reductions in forage, and increased trampling. Individual results of these studies were able to
inform the development of suitable condition statements by providing additional information on
relationships between herbaceous retention/livestock grazing intensity and parameters like water
quality, hiding cover, tadpole forage, tadpole diversity, and abundance of individual species.

Given the small number of studies that have examined the effects of livestock grazing on frogs and
toads, Schmutzer et al. (2008) and Burton et al. (2009) add substantively to the information available
to assessing cause-and-effects relationships between livestock grazing and frog/toad breeding and
survival. It is noteworthy that results of Schmutzer et al. (2008) and Burton et al. (2009) for frogs
appear to be consistent with findings of Munger et al. (1994), Munger et al. (1996), and possibly Bull
and Hayes (2001) which were conducted on spotted frogs in southeastern Idaho and Oregon.

. Similar concerns were raised about using results of studies by Rittenhouse et al. (2008) and Semlitsch
et al. (2008) since they were conducted in Missouri where ecosystems are quite different than those of
western Wyoming (Appendix D). Again, specific (hnumeric) densities of large woody material / brush
piles, size classes of logs, ground-surface temperatures, and sizes of clearcuts were not directly applied
to defining suitable conditions for these parameters on the BTNF. The studies support basic
relationships such as desiccation and mortality rates being higher in clearcuts without large woody
material or brush piles than in clearcuts with an abundance of large woody material or brush piles.
Also, the point was made that, while ambient temperatures are higher in the Missouri study site,
ambient humidity and soil moisture are higher in Missouri (given an average of about 17 inches of rain
from March through May) than it is on the BTNF, which could make large woody material in clearcuts
more important on the BTNF.

While there clearly are differences between the ecology of amphibians using forests in Missouri and
amphibians using forests in western Wyoming and while ambient temperature/humidity combinations
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differ, mechanisms of effects are similar. As pointed out by Semlitsch et al. (2009), “...because all the
basic needs of amphibians (e.g., food, shelter) usually require movement overland, every aspect of
their lives in the terrestrial environment is affected by water loss.” This applies in Wyoming just as it
does in Missouri, and likely more so. Not only is this intuitive given the need for moist microsites in
otherwise dry environments (clearcuts without large woody material), it is supported by studies
conducted adjacent to the BTNF on the Caribou-Targhee National Forest (Bartelt et al. 2004) and
studies cited by Wind and Dupuis (2002), which was highlighted by ERG as showing that timber
harvest is compatible with conserving boreal toads. Wind and Dupuis (2002) recognized the
importance of moist microsites and to mitigating timber harvest accordingly.

Similarly, Semlitsch et al. (2009:857) attributed the strong results for clearcut units to the alteration of
“...the fundamental structure of forests by removing the canopy and exposing the forest floor to more
sunlight and wind, leading to warmer, drier surface microclimate...” Bartelt et al. (2004) characterized
this basic principle in nearly the same way, based on results of their study on boreal toads on the
Caribou-Targhee National Forest.

f. Two concerns were raised about citing results of Dumas (1964). One commentor expressed concern
about it being a laboratory study and another felt that temperatures are not comparable on the BTNF
(Appendix D). There are two issues involved here. The first is that results of Dumas (1964) were
applied to characterizing basic relationships between spotted frogs and their environment, but
temperatures and humidity levels identified in the study were not incorporated into suitable condition
statements. Dumas (1964) found that a relative humidity of 65% at 78 °F (25 °C) is lethal to spotted
frogs. The main point of citing this information in the report was not so much to identify a specific
threshold but rather to highlight one of the most basic characteristics of of amphibians in general and
frogs in particular: bodies of frogs have only limited ability to regulate the loss of water through their
skin and, therefore, their skin must remain moist. This makes them susceptible to environments with
low ambient humidity, and this is exacerbated as temperatures rise.

Second, the temperature identified in Dumas (1964) is applicable to the BTNF, although ambient
humidity levels can be substantially lower than 65% on the BTNF, meaning that conditions can be
more extreme than identified in Dumas (1964). Daytime ambient humidity in open country at lower
elevations of the BTNF during late June through early September can range widely, depending on
specific location and weather conditions, but is substantially less than 50% on most days, with
humidity as low 20% or lower not being uncommon. Maximum daytime late-June through early
September temperatures at NRCS weather stations on the BTNF between about 7,000 and 8,500 feet
typically range from the low 70s to the mid 80s (NRCS temperature data for Hams Fork, Snider Basin,
Base Camp, and Loomis Park SNOTEL sites; expressed in °F). About 72% of spotted frog breeding
sites occur between 7,000 and 8,500 feet in elevation or lower.

It was not clear in Dumas (1964) whether results were obtained in a field setting or in a laboratory.
Even if results were obtained in a lab, this does not make the information any less applicable. The
purpose of wildlife-related laboratory studies is to apply them to field situations. The effects of
relatively low humidity levels (at a particular temperature) on spotted frogs in a lab setting are
applicable to field conditions because lab settings can isolate effects (e.g., effects of relatively low
humidity) better than can be done in field settings.

Upshot — Why a Small Number of Scientific Studies on Spotted Frogs and Boreal Toads in the
Central Rocky Mountains did not Limit the Process of Defining Suitable Conditions

There are four main reasons why a relatively small number of scientific studies on spotted frogs and boreal toads
in the BTNF area and central Rocky Mountains did not limit the process of defining suitable conditions for these
species:

a. The starting point for the process of defining suitable conditions and developing objectives for spotted
frogs and boreal toads was the estimation of natural conditions (just as outlined in section 12.14 of WO
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Amendment 1909.12-2015-1, and as illustrated in Figure 2 as ‘c’ through ‘d’), which does not require or
make use of studies on specific wildlife species (Columbian spotted frogs and boreal toads in this case). A
large volume of scientific information exists to estimate these conditions and, to the extent possible,
Forest Service reports from the BTNF and geographic area surrounding the BTNF were relied upon.

Scientific information on spotted frogs and boreal toads is only needed to expand suitable condition
statements beyond estimated natural conditions (i.e., to the left of “c’ and to the right of *d’ in Figure 2),
and this is only done (i) where estimated natural conditions would not satisfactorily meet the needs of
these species, or (ii) to accommodate commercial and recreational activities to the extent it can be
demonstrated the “expanded conditions” still provide suitable conditions for spotted frogs and boreal
toads. Where insufficient scientific information exists to expand statements of suitable conditions beyond
estimated natural conditions, regardless of the purpose (“i" or “ii,” above), the only repercussion is that
the scope of suitable condition statements is not expanded. Because natural conditions are the conditions
under which the amphibian community developed in the BTNF area, the risks posed by not expanding the
scope of suitable conditions is low. With respect to expanding conditions to accommodate commercial
and recreational activities, the burden of proof is on demonstrating, with scientific information, that the
“expanded conditions” still provide suitable conditions (including protection from parts of activities that
increase direct mortality) for spotted frogs and boreal toads. In Figure 2, ‘b’ through ‘c’ represents
expanded conditions that were demonstrated to still provide suitable conditions. Again, therefore,
scientific information is only needed to the extent there is a need to expand suitable condition statements
beyond natural conditions.

This is discussed further in the “5. Approach for Developing Suitable Condition Statements” and
“Framework for Using Scientific Information” sections above, and the “Burden of Proof” subsection,
below. The coarse-filter / fine-filter approach fits well with situations in which limited information exists
on specific aspects of habitat conditions for particular wildlife species.

. There is a large volume of scientific information on spotted frogs, boreal toads, and related species
throughout their ranges (not just from the BTNF area and central Rocky Mountains), on specific aspects
of their habitat including biological relationships, and on factors affecting their survival (see the “Use of
Scientific Information from Other Disciplines and from Other Areas” section, above. Results of studies
from other areas can be applied to the BTNF, taking care to recognize differences in climatic conditions,
ecosystem functioning, and disturbance processes.

. There is a large volume of scientific information from a wide range of disciplines (e.g., wetland sciences,
hydrology, range science, crop science, water quality; Figure 3) from a wide range of locations and
laboratories that can be used to better understand specific relationships, patterns, and processes that affect
or make up suitable habitat conditions.

. Results of studies on spotted frogs and boreal toads in the BTNF area and central Rocky Mountains are
similar to results found in studies in other areas, and the large volume of scientific information identified
above mostly verifies and provides greater explanation to results of studies conducted in the BTNF area
and central Rocky Mountains.

Absence of Evidence of Effects is not Evidence of Absence of Effects

One line of reasoning put forth by proponents of commercial activities like livestock grazing and timber harvest is
that, because there is no monitoring data demonstrating that spotted frogs or boreal toads have declined in
abundance on the BTNF or parts of the BTNF and because there is no data collected on the BTNF showing that
commercial activities or facilities are responsible for any declines, there is no reason to define suitable conditions
outside the scope of existing conditions, to change ongoing management (e.g., livestock grazing), or to place
limits on proposed new activities to protect these species (Appendix D).
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This line of reasoning is indefensible because the
absence of data showing a negative population
trend has no meaning when there currently are no
estimates of population trends (i.e., no data to

“Absence of evidence is not evidence of absence.”

(Carl Sagan, Astronomer)

demonstrate a downward, stable, or upward trend). It is especially indefensible given the preponderance of
information showing there to be a high probability that the distribution and abundance of spotted frogs and boreal
toads have declined on the BTNF, including historic breeding sites no longer being used by these species and the
large amount of scientific information showing that spotted frogs and boreal toads are negatively affected by a
range of commercial activities where herbaceous retention levels are too low or where grazing intensity is
otherwise too high (e.g., due to reduced water quality, elevated mortality due to trampling).

Also, the framework of
monitoring program on
the BTNF newly
established by W. Estes-
Zumpf (Wyoming
Natural Diversity
Database), based on the
USGS-ARMI approach
outlined in Patla et al.
(2008), will not allow
population trends to be
examined in relation to
levels of livestock
grazing. The monitoring
program is a “mid-
level” approach,

“The basic approach, guided by USGS-ARMI, is to apply statistical methods using
species presence-absence data to estimate the proportion of sampling units
(catchments and sites) occupied by each amphibian species. Sampling and analysis
were designed to provide inference about amphibian status and trends (Corn et al.
2005a). The decision to use presence-absence data, rather than population
estimates, was based on both practical and biological reasons. Practically speaking,
population estimates are difficult, expensive, and nearly impossible to apply with
acceptable accuracy to small animals over large areas. Biologically, the highly
variable nature of amphibian populations results in large yearly fluctuations,
resulting in low power to detect change (Corn et al. 2005a). Occupancy, as an
alternative to estimating abundance, has a long history of use in wildlife studies. It
can reveal changes in species status over large areas and is thought to be
appropriate for species with wide, short-term population fluctuations (Bailey and
Adams 2005).” (Patla et al. 2008; see this publication for citations)

designed by the USGS for the Amphibian Research and Monitoring Initiative, which is best for monitoring
population changes of small animals across large areas (Patla et al. 2008). See text box for more detail. This
approach is being used on Yellowstone National Park and Grand Teton National Park (both of which, by the way,
have substantially higher funding for monitoring than the BTNF). Data collected using the “mid-level” approach
is inadequate for answering questions at fine scale, for example, assessing effects of habitat changes on local
populations (Patla et al. 2008). Answering these types of questions would require what they called “intensive
research” at a relatively small number of select sites, recognizing that monitoring results likely would only apply
to the sites that are monitored.

While there does not appear to be any population data definitively demonstrating that activities and developments
on the BTNF (such as roads, motorized use, fish stocking, livestock grazing, and reservoirs) have negatively
affected spotted frog or boreal toad populations on the BTNF, insufficient data exists on historic population
levels, long-term population trends, habitat and survival elements of spotted frogs and boreal toads, distribution
and levels of activities, and other influencing factors to evaluate this. Therefore, baseless is the argument that no
changes are needed in current management and no mitigation measures are needed for future activities because no
adverse effects of current retention levels have been identified.

Implications of Type | and Type Il Errors

In the process of applying results of scientific research to suitable condition statements and identification of risk
factors, biologists and resource managers need to be cognizant of implications of the degree to which Type I and
Type Il errors were addressed in statistical analyses of the research. The degree to which Type I and Type 1I
errors were addressed has a direct bearing on whether results erred on the side of failing to reject the Ho of “no
treatment effect” (by greatly minimizing the potential for a Type | error) or on the side of rejecting the null
hypothesis (by minimizing the potential for a Type Il error) (Snedecor and Cochran 1967, Finney 1972, Zar 1974,
Kleinbaum and Kupper 1978). Minimizing Type | errors has come at the expense of an elevated probability of
concluding “no treatment effect” when there actually was a treatment effect (Type Il error). Where research
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results are applied directly to wildlife management in a multiple-use setting without taking into account their
implications, minimizing Type | errors errs on the side of protecting activities while minimizing Type Il errors
errs on the side of protecting resources such as wildlife (Peterman 1990, Fairweather 1991, Steidl et al. 1997,
Barrett and Raffensperger 1999, Fisher et al. 2006); this has particular implications when the wildlife species in
guestion are designated as sensitive species.

Most scientific studies currently available in the published literature on the subjects addressed in this report set the
null hypotheses as Ho of “no treatment effect,” set alpha at low levels (e.g., <0.05, <0.01), and either did not
address beta (power) or power was low. Many of the statistics textbooks prior to a decade ago emphasized
minimizing Type | errors (Snedecor and Cochran 1967, Zar 1974, Kleinbaum and Kupper 1978). These factors
combine to make it very difficult for the null hypotheses to be rejected (i.e., no treatment effects detected at the
specified alpha level) (Finney 1972, Peterman 1990, Fairweather 1991, Steidl et al. 1997, Fisher et al. 2006).
Most statistical analyses in the published literature were specifically designed to make it very difficult for
researchers to reject the null hypothesis of “no treatment effect” and to conclude that a treatment effect occurred
(Snedecor and Cochran 1967, Finney 1972, Zar 1974, Kleinbaum and Kupper 1978). Finney (1972:30-31), for
example, explained that the null hypothesis of no effect is rejected only when the chance of erroneously
concluding the occurrence of a treatment affect is very improbable. Statistical analyses typically have not
minimized the potential of concluding “no treatment effects detected” when treatment effects actually occurred
(i.e., minimizing Type Il errors received little or no attention) (Peterman 1990, Fairweather 1991, Steidl et al.
1997, Barrett and Raffensperger 1999, Fisher et al. 2006). Thus, most published statistical analyses have erred on
the side of not detecting treatment effects. Making it very difficult to reject the null hypothesis was an intentional
part of the design in order for scientists to be able to place high confidence that treatment effects actually took
whenever they conclude that treatment effects occurred. A central problem with respect to treatment effects on
fish and wildlife, when power in statistical analyses was low or was not addressed, is that traditional statistical
analyses have likely resulted in treatment effects (e.g., from livestock grazing, timber harvest, roads, motorized
use) not being detected in many situations when negative impacts actually occurred (Finney 1972, Peterman 1990,
Fairweather 1991, Steidl et al. 1997). Beyond failing to reject the null hypothesis (i.e., failure to detect treatment
effects), some researchers erroneously have concluded that treatments did not affect the response variables they
studied, which compounds the problem; technically, the most a scientist can conclude is that treatement effects
were not detected.

Figure 2 can be used to illustrate implications to defining suitable conditions. The null hypothesis (Ho) of “no
treatment effect” of an activity can be viewed as falling between ‘b’ and ‘c’ in Figure 2. This is because (a)
treatment, with respect to resource management, typically entails an activity or facility of some sort, which places
it between ‘a’ and ‘c’ or between ‘d” and ‘e’; and (b) the central tenent of the null hypothesis is that there is “no
effect” of the activity and, in the absence of an effect on spotted frogs or boreal toads, this would mean conditions
are suitable for these species. (So far, the discussion only involves hypotheses, not what actually took place in a
study.) In studies in which alpha was set at a low level (e.g., <0.05, <0.01) and power was not addressed or was
low, the stage is set to reject the null hypothesis (i.e., fail to detect treatment effects) unless there is considerable
evidence to the contrary. In Figure 2, minimizing Type | errors means there is a very low potential of concluding
that conditions are to the left of ‘b’ when they actually are not, and lack of attention to Type Il errors (or low
power) means there is potential of concluding that conditions are to the right of ‘b’ when they actually are not.
Therefore, in terms of Figure 2, scientific studies err on the side of concluding there is insufficient evidence that
conditions are actually to the left of ‘b’.

This helps to highlight the difference between the burden of proof in scientific studies and the conservation of
sensitive species. In contrast to the burden of proof outlined above for traditional scientific research, the burden of
proof in meeting requirements for sensitive species on the BTNF is on having high confidence that conditions are
to the left of ‘b’ in Figure 2 before concluding they are. This is the opposite of the burden of proof in traditional
scientific studies, although increasing attention is being paid to power in scientific research. See the “Burden of
Proof” section below for more discussion. Also, using scientific information that started with conditions between
‘b” and “c’ in Figure 2 conflicts with the approach of starting with conditions between ‘c’ and ‘d’, or estimated
natural conditions (as outlined in the “5. Approach for Developing Suitable Condition Statements” section).
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In no way does this mean avoiding scientific studies with high alpha levels and low power. It only means that
biologists and managers need to understand the way in which Type I and 11 errors were addressed in studies that
are being applied to management issues, and how treatment of Type I and Il errors affect the application of the
results to management. For example, one or two scientific studies in which the null hypothesis of “no treatment
effect” was not rejected provides no more than weak evidence that a given activity at the level in question does
not adversely affect the studied species, unless the design included concerted effort to account for and reduce
Type Il errors. As explained by Howard and Munger (2003:11) in their study of spotted frogs in eastern ldaho,
“The failure to reject a statistical null hypthosesis (Ho: no effect of grazing) should not lead to outright acceptance
of that hypothesis (Parkhurst 1984).”

The follow exerpt from Steidl et al. (1997:278) further illustrates implications of Type | and Il errors in the
application of scientific research to wildlife management: “...in the Pacific Northwest, there is a question as to
the amount of timber that can be harvested without adverse effects on songbird populations. A relevant null
hypothesis might be that a particular level of timber harvest has no effect on the density of songbird populations.
In this and similar instances, the null hypothesis might be stated as one of no effect. If an experiment with low
statistical power is performed to test this hypothesis, the probability of rejecting the null hypothesis will be low,
whether or not the true effect was biologically significant. If songbird populations were adversely affected by a
certain level of timber harvest, but forests continued to be managed as if songbirds were not affected because of
decisions based on low-power tests, then this Type Il error could lead to population declines.”

Also, the magnitude of the benefit or negative impact of a given management action needs to be considered in
setting the alpha level (e.g., whether 0.01, 0.05, 0.10, 0.20) (Finney 1972). Finney (1972) provided several
practical applications pertaining to agriculture. The following two examples are tailored from his examples. In a
given hypothetical study on the effects of logging on elk, a p-value of 0.15 may indicate there is insufficient
information to support a management finding that a given logging system would negatively affect elk, which are
over-objective in this hypothetical example. On the other hand, a p-value of 0.15 in another hypothetical study on
the effects of livestock grazing on spotted frogs may be sufficient to support a management finding that livestock
grazing at the studied utilization level would detrimentally affect spotted frogs, which is a sensitive species. A
more cautious approach is warranted given the sensitive species status of spotted frogs compared to an
overabundant species like elk, in these hypothetical examples.

Burden of Proof

Discussion of the burden of proof was limited in the 01-09-2013 version of the report, was expanded somewhat in
the 09-26-2014 version of the report, and it was expanded still further in this version of the report (1) due to some
people being unaware of or resistant to Forest Service biologists having to demonstrate that a certain set of
conditions (conditions resulting from a given proposed action) are suitable before making an affirmiative
declaration that they are suitable, and (2) more published literature being found on the subject.

For the purposes of this report, the burden of proof — with respect to defining suitable conditions for spotted
frogs and boreal toads when dealing with habitat and survival elements that are affected by human activities — is
on demonstrating that deviations from conditions without human-related activities (e.g., absence of roads,
motorized use, livestock grazing, fire suppression) to conditions with some specified maximum level of a given
activities (or activities) will still be suitable (or, minimum level with respect to activities like fire suppression):

Conditions that Exist
in the Absence of Human
Activities that Affect
Frogs & Toads

How far can we deviate from these conditions
and still demonstrate conditions are suitable?
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For the purposes of this report, the burden of proof — with respect to determining whether a given proposed
action (including continued management of an activity at current levels) meets Forest Plan requirements for
spotted frogs and boreal toads — is on demonstrating that suitable conditions, including adequate protection, will
be maintained or restored for spotted frogs and boreal toads at the proposed level of management. This has been
standard practice in evaluating activities like logging and vegetation treatments in forestland on sensitive species
like goshawks and threatened species like lynx; the onus has been on demonstrating that requirements can be met
while implementing a proposed logging or treatment project before implementing the project. This has not
necessarily been the case with the management of activities like ongoing livestock grazing; the onus has tended to
be on biologists to demonstrate impacts on wildlife populations before changes are made to current management
in order to mitigate impacts to the species.

The basis for (1) placing the burden of proof on affirmatively demonstrating that a given set of conditions is
suitable before declaring they are suitable conditions and (2) placing the burden of proof on demonstrating that
suitable conditions will be maintained before declaring that a given proposed action meets sensitive species
requirements is summarized below:

a. Spotted frogs and boreal toads are USFS Region 4 sensitive species, the U.S. Fish and Wildlife Service is
assessing whether to list the eastern clade of boreal toads as threatened (or endangered), both species are
listed as Species of Greatest Conservation Concern by the State of Wyoming, and WNDD ranked them as
vulnerable and critically imperiled, respectively. Even if the U.S. Fish and Wildlife Service does not list
the portion of the boreal toad population that exists in the BTNF, the fact they are reviewing the species
for listing demonstrates the concern about past and future reductions in distribution and abundance of this
species.

b. A large volume of scientific information demonstrates there to be substantive potential for a wide range of
human activities and developments on the BTNF (e.g., motorized routes and motorized use, livestock
grazing use, fish stocking, large reservoirs, spring developments, land conversion) to be negatively
impacting spotted frogs and boreal toads (see “Risk Factors and Restoration Factors” subsections in Part
Il of this report), particularly because these human activiteis and developments occur within spotted frog
and boreal toad habitat. This scientific information and the overlap in distribution of human activities/
developments and sensitive amphibian habitat shows there to be a major risk in assuming ‘no impacts
unless local data shows otherwise,” particularly in situations in which there is little or no local data
available to make this assessment.

c. The Forest Service has affirmative requirements to protect sensitive species, provide an adequate amount
of suitable habitat, and to ensure activities do not (1) cause long-term or further declines in populations or
habitat or (2) trends toward federal listing (Forest Plan Objective 3.3(a), Sensitive Species Management
Standard, FSM 2670.22.1, and ultimately the National Forest Management Act). The agency is not
required — before implementing changes to an activity or before implementing a conservation measure to
protect a sensitive species or provide suitable habitat — to demonstrate the species is being negatively
impacted by the activity. The burden of proof is not on the agency to demonstrate a given activity is
inhibiting the provision of suitable habitat for a sensitive species or is contributing to a downward trend in
the population before changing management of the activity. This would err on the side of the activity and,
especially given the low level of information available on most sensitive species, this would give the
activity higher standing than meeting sensitive species requirements.

The same is true of defining suitable conditions. Because the Forest Service has affirmative
responsibilities for providing suitable conditions for sensitive species, as summarized above, the agency
has affirmative requirements for defining suitable conditions for sensitive species. This means that
biologists must be able to demonstrate with scientific information that a certain set of conditions are
suitable before they are deemed suitable. If a biologist cannot demonstrate a certain set of conditions are
suitable, then they cannot be deemed suitable, and concluding the conditions are suitable would not be
supportable by available information. Therefore, the Forest Service cannot take the approach of declaring
that existing conditions are suitable for a given sensitive species unless local monitoring data
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demonstrates that the species’ population has declined or is declining as a consequence of these
conditions, particularly given the limited data available. Starting the process of defining suitable
conditions by estimating the conditions under which the amphibian community formed in this area
provides a much more defensible alternative to starting with existing conditions.

Also, to the extent that wildlife are emphasized over recreational or commercial activities in a given DFC
area, conflicts between the needs of sensitive species and an activity need to be resolved in favor of the
sensitive species (USFS 1990b:93, 145)°. More specifically, if in these DFCs there is a conflict between a
commercial activity and a wildlife habitat objective that stepped-down from a Forest Plan objective and
that is supported by a reasonable analysis of available scientific and natural history information — even if
it lacks definitive “scientific proof” — the burden of proof is on demonstrating that the adjusted desired
condition statement or objective (adjusted to better accommodate the activity) still meets desired
conditions defined by Forest Plan objectives and higher-level direction since there is an affirmative
requirement to meet Forest Plan objectives. This is particularly important for sensitive species, and any
elevated status of sensitive species in other DFC areas needs to be considered.

d. Estimated natural conditions or pre-activity conditions (i.e., absence of commercial and recreational
activities that have potential to impact spotted frogs and boreal toads) is the most logical and defensible
starting point for defining suitable conditions for reasons outlined in the “Upshot...” subsection and “5.
Approach for Developing Suitable Condition Statements” section, above.

e. This approach is consistent with a growing body of ecological and wildlife/fisheries management
literature (Peterman 1990, Steidl et al. 1997, Fairweather 1991, Barrett and Raffensperger 1999, Fisher et
al. 2006, Walshe 2007). These authors argued that the burden of proof, especially when dealing with
resources of concern, should be on proponents of a given activity to demonstrate with high power that the
activity does not have a detrimental effect on wildlife populations before the activity is permitteed.

It is important to recognize the differences between the burden of proof as outlined above and the burden of proof
in most published scientific studies cited in this report, and the implications of these differences in applying
research results to the management of spotted frogs and boreal toad as sensitive species on the BTNF. Straight
application of research results — particularly where alpha levels are low (e.g., <0.05, <0.01) and power is low,
and where the null hypothesis is not rejected in studies on the effects of a commercial or recreational activity on
spotted frogs or boreal toads —, without taking into account the difference in burden of proof, can result in (a)
suitable condition statements encompassing conditions that are less-than-suitable and (b) definition of risk factors
understating the actual effects of a given commercial or recreational activity. Understanding the differences in
burden of proof can alleviate these problems. This is addressed in detail in the previous section, “Implications of
Type | and Type Il Errors.”

Placing the burden of proof as outlined earlier in this section will help to mitigate the implications of applying
results of scientific studies having low alpha levels and low power.

B. IDENTIFYING RISK FACTORS (STRESSORS) AND
CONSERVATION ACTIONS TO CONSIDER

In addition to identifying suitable condition statements for spotted frogs and boreal toads, this report identifies
risk factors that limit the achievement of suitable conditions and conservation actions to consider in the process of
maintaining and attaining suitable conditions.

€ 0on pages 93, the Forest Plan states “...some objectives conflict with others. Consequently, some objectives will not be met on all areas of
the Bridger-Teton National Forest... The conflicts are resolved by application of the different Desired Future Conditions to different areas
of the National Forest.” On page 145, it states notes “That the DFCs exist at all is recognition that not all the Goals and Objectives can be
achieved at the same time from the same land areas.”
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1. ROLE IN THE PLANNING-MANAGEMENT CYCLE

Identification of limiting factors is arguably one of the most important steps in conserving any given wildlife
species or wildlife communities as a whole (Leopold 1933, Bailey 1984, Crowe 1992), recognizing that the
definition of suitable or desired conditions is a critical step in being able to ascertain limiting factors. Of the total
set of factors limiting given species or wildlife communities, the most important problems to address through
management are the root causes of problems from which most or all other limiting factors stem (Coughlan and
Armour 1992, Bryson 1995, Del.ong 1995).

Risk factors, for the purposes of conservation assessments on the BTNF, are the factors that limit or have the
potential to limit the attainment of Objective 3.3(a), Sensitive Species Management Standard, and other objectives
for sensitive species by reducing or limiting the amount of suitable habitat or by reducing habitat effectiveness or
survival (Figure 1). Another term increasingly being used is “stressor.” Stated in another way, risk factors created
or have the potential to create gaps between existing and suitable conditions.

Risk factors along with suitable condition statements provide the focal points for developing conservation actions
(Figures 1 and 2): (1) suitable condition statements provide the focal point for developing conservation actions
for designing habitat treatment projects, and (2) both suitable condition statements and risk factors provide the
focal points for mitigating potential negative effects of Forest Service actions. For any given factor (e.g., beaver
distribution and abundance, livestock grazing, road density and placement), there is a risk side and there is a
restoration side. The restoration side entails movement of particular factors toward relatively natural conditions,
including management of activities like livestock grazing and facilities like roads to bring conditions back to
inside the range of suitable conditions.

Risk factors were not used in the formulation of suitable condition statements because risk factors do not provide
information on what comprise suitable conditions. However, the assessment of risk factors fed back into the
process of defining suitable conditions by identifying the habitat/survival elements that are most at risk.

2. RISK FACTORS AND RESTORATION FACTORS

After identifying habitat elements that influence spotted frog and boreal toad populations on the BTNF (Figure 2),
risk factors were identified by identifying historical and present-day human-related actions, activities, and
facilities that have affected, currently are affecting, or that have the potential to negatively affect spotted frogs,
boreal toads, or their habitat on the BTNF. This assessment was based on (2) a thorough review of the scientific
literature to ascertain factors (e.g., commercial, recreational, and management activities and facilities; disease;
climatic conditions) that can affect the distribution, reproductive success, survival, and abundance of spotted frogs
and boreal toads; (b) local knowledge and information on the occurrence of commercial, recreational, and
management activities and facilities within spotted frog and boreal toad habitat; (c) assessments of existing
management controls that mitigate negative effects of commercial, recreational, and management activities and
facilities.

Of the human-related factors that have caused or have the potential to cause deviations from natural conditions,
risk factors are those that move conditions beyond the range of suitable conditions (Figure 2). If changes caused
by human-related factors remain within the range of suitable conditions, the changes are not considered problems
or risk factors.

Risk factors were identified in the report so that a list of conservation-actions-to-consider could be formulated, in
contrast to determining limiting factors that have been demonstrated to impact spotted frogs and boreal toads in
order to develop a coordinated and comprehensive strategy to restore habitat conditions and resolve or mitigate
limiting factors on the BTNF (this report supports a conservation assessment). Nonetheless, however, all of the
risk factors identified in the report specifically pertain to the BTNF, as all the commercial, recreational, and
management activities and facilities examined in the report exist on the BTNF in places where they have potential
impact spotted frogs and boreal toads. No risk factors were identified that are not supported by information
showing potential for spotted frogs or boreal toad populations to be negatively affected on the BTNF.
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The assessment of potential for risk on the BTNF is influenced and/or shown by the level of risk at a state-wide
and regional levels, information demonstrating a lower (or higher) risk level on the BTNF, local data on a given
component habitat or survival element where this is available, scientific information demonstrating impacts from
a given activity or form of development, and management controls on the BTNF that prevent or sufficiently
mitigate impacts. Despite limited or no cause-and-effect data available on the BTNF, it is likely that spotted frogs
and boreal toads have been impacted by some or large number risk factors identified in this report, based on (a)
state-wide and regional assessments of spotted frogs and boreal toads that indicate serious concerns about these
species and lack of data showing otherwise on the BTNF; (b) a large and diverse volume of scientific literature
demonstrates impacts of commercial, recreational, and management activities and facilities, disease, and climatic
conditions, as outlined in the report; (c) commercial, recreational, and management activities and facilities
occurring within frog and toad habitat on the BTNF; and (d) lack of management controls specifically aimed at
avoiding or mitigating negative impacts of commercial, recreational, and management activities and facilities, and
no data demonstrating that negative impacts are otherwise being sufficiently mitigated. This is a particularly
important point given the Forest Service sensitive species status of both species, the conservation status of both
species in the State of Wyoming, and consideration being given to protection of the boreal toad under the
Endangered Species Act.

A subsection entitled “3. Status with Respect to Risk Factors on the BTNF” is included in the “D. Status and
Natural History Information” section, below, summarizes risk factors and how they may be affecting the
distribution, abundance, and population trends on the BTNF.

3. CONSERVATION ACTIONS TO CONSIDER

The conservation actions to consider were based on suitable condition statements (i.e., where we want to be) and
risk factors (i.e., the things that limit getting there). Conservation actions are, by definition, “actions” or the how
to’s for achieving and maintaining suitable conditions. Many of the conservation actions identified in this report
were obtained from conservation assessments and conservation plans for spotted frogs and boreal toads and for
amphibians in general, and other conservation actions were obtained from scientific literature.

The first objective for sensitive species in FSM 2670.22 (WO Amendment 2600-2005-1) is to “Develop and
implement management practices to ensure that species do not become threatened or endangered because of
Forest Service actions.” National policy requires the agency to “Avoid or minimize impacts to species whose
viability has been identified as a concern [i.e., sensitive species].”

C. MULTIPLE STRESSORS AND VIABILITY

In the process of assessing risk factors and identifying management actions to conserve amphibians at global
down through local geographic scales, increasing attention during the last ten years has been given to the realities
that (1) amphibians are typically not impacted solely by one or two stressors, but rather are being impacted by
multiple stressors some of which may interact synergistically; and (2) the negative impacts of major factors like
introduced diseases can be compounded where a range of other stressors are already operating (Lefcort et al.
1998, Hatch and Blaustein 2000, Maxell 2000, Canadian Forest Service 2003, Collins and Storfor 2003, Corn
2003, Rohr et al. 2004, Sih et al. 2004, Smith and Green 2005, Halliday 2005, Boone et al. 2007, Davidson and
Knapp 2007, Bancroft et al. 2008, Chen et al. 2008, Groner 2012, Salice 2012, Reeve et al. 2013).

This section provides a fairly cursory assessment of the topics of multiple stressors, metapopulations, and
viability. Although they are not addressed in detail, discussions were incorporated into this report because they
are highly relevant and important to the conservation of spotted frogs and boreal toads and to the achievement of
Forest Plan Objective 3.3(a) and requirements of NFMA with respect to these two species.
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1. MULTIPLE STRESSORS

Adequately accounting for and addressing multiple stressors will be critical in any successful efforts to achieve
the Forest Plan Objective to (1) “Protect [Region 4] sensitive plant and animal species and provide suitable and
adequate amounts of habitat to ensure that activities do not cause: [a] long-term or further decline in population
numbers or habitats supporting these populations; and, [b] trends toward federal listing” with respect to spotted
frogs and boreal toads, (2) sustain viable populations of spotted frogs and boreal toads on the BTNF, and, more
s0, (3) one of the intents of the 2012 Planning Rule is to “keep common native species common.” Compared to
the 1982 Planning Rule, the 2012 Planning Rule places much greater emphasis on identifying and addressing
stressors, including as part of maintaining viable population levels (USFS 2012). The 2012 Planning Rule defines
a viable population as “A population of a species that continues to persist over the long term with sufficient
distribution to be resilient and adaptable to stressors and likely future environments” emphasis added (USFS
2012 § 219.19). This could not have been written more appropriately for spotted frogs and boreal toads. The
planning rule recognizes that new information continue to emerge on subjects like stressors and encourages the
agency to review and integrate this information into plans, and it calls for the agency to use the best available
scientific information when applying the definition to management (USFS 2012:21217). It recognizes the agency
cannot completely control or mitigate some stressors, but the planning rule does require the agency to identify and
evaluate existing information on system drivers such as stressors (USFS 2012:21263, § 219.6(b)(3)), particularly
when planning for multiple uses (§ 219.10(a)(8)). The Federal Register notice also stated that “The Department’s
intent is to provide for the diversity of plant and animal communities, and keep common native species
common... within Agency authority and the inherent capability of the land” (USFS 2012:21174). Both species
were likely common on the BTNF prior to human-related alterations. Again, while the BTNF is not yet required
to comply with the 2012 Planning Rule, this requirement is coming soon and the above direction is consistent
with existing direction (e.g., FSM 2020).

Patla and Keinath 2005:57) summarized the situation well:

“Columbia spotted frogs are further vulnerable to disturbance and stochastic environmental fluctuations
leading to population declines due to their dependence on specific habitat patches for survival and
reproduction, and demographic factors including high variability in annual recruitment rates, long time
period to reach reproductive age (four years in males and five to six years in females for some
populations), tendency of females to breed every other year or less, and the likelihood that some
populations act as “sinks”, sustaining annual or intermittent breeding efforts but producing few if any
recruits. Other characteristics that make spotted frogs vulnerable to declines are their attractiveness as
prey for a large number of animals, and the potential for mass mortality due to disease outbreaks or
habitat catastrophes when frogs are congregated at breeding or wintering sites. Exceptionally high rates of
dispersal by juveniles suggests that isolation of populations through habitat fragmentation (e.g., roads,
clear-cutting, and urbanization) may increase local extinction rates (Funk et al. 2005). In the event of
repeated reproductive failures (which may be common in the highly variable conditions of mountain
environments), high levels of adult mortality (or simply reaching the limits of longevity) will lead to local
population extinctions within a decade or much shorter time frame if recolonization cannot occur. While
spotted frogs have demonstrated an ability to travel long distances (e.g., 6 km), some historical or current
populations may be beyond the range of “rescue” in the mountainous landscapes of Region 2, with natural
isolation exacerbated by human-caused habitat fragmentation, drought, and non-native fish introduction.”

The situation for boreal toads is similar (Maxell 2000, Loeffler et al. 2001, Carey et al. 2005, Hogrefe et al. 2005,
Keinath and McGee 2005, Muths 2005).

An implication of introduced diseases, climate change, increases in UV-B radiation, and increases in atmospheric
nitrogen is that the combination of other artificial factors directly affecting survival (e.g., crushing by vehicles and
livestock) and habitat conditions at the local level need to be at a “more suitable” level than would be needed in
the absence of introduced diseases, climate change, and increases in UV-B radiation.
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Disease, Climate Change, UV Radiation, and Other Stressors

Literature reviews and conservation assessments identify disease as a major conservation concern for spotted
frogs and boreal toads (e.g., Maxell 2000, Wind and Dupuis 2002, Keinath and McGee 2005, Muths 2005, Patla
and Keinath 2005, USFWS 2011) and disease appears to be a major contributor to the current status of spotted
frogs and boreal toads on the BTNF (Patla 2001, Pilliod et al. 2010, Corn et al. 2011). Of particular concern at
present are non-endemic diseases like chytrid fungus and ranavirus that are highly infectious and can have severe
adverse impacts on amphibian populations (Voyles et al. 2009, Padgett-Flohr and Hopkins 2010, Pilliod et al.
2010). If chytrid fungus or ranavirus or one of the other highly infectious diseases are introduced into a
population, it commonly has severe impacts on the population regardless of management actions that are taken to
reduce the prevalence of the disease. Pilliod et al. (2010) found relatively high annual survival of uninfected adult
toads (0.73-0.77) at all three locations they studied in Montana, Wyoming, and Colorado, and lower annual
survival of adult toads at the Wyoming and Colorado sites infected with chytrid fungus (0.42 and 0.53,
respectively, for Black Rock—-BTNF and the Colorado site).

Climate change and increasing UV radiation are receiving increasing attention as a possible contributing factors to
the decline of amphibian populations, including boreal toads (Hatch and Blaustein 2000, Blaustein and Beldon
2005, Reaser and Blaustein 2005, Muths 2005, Bancroft et al. 2008, McMenamin et al. 2008, Bull 2009).
McMenamin et al. (2008:16988) documented that “...recent climate warming and resultant wetland desiccation
are causing severe declines in 4 once-common amphibian species native to Yellowstone. Climate monitoring over
6 decades, remote sensing, and repeated surveys of 49 ponds indicate that decreasing annual precipitation and
increasing temperatures during the warmest months of the year have significantly altered the landscape and local
biological communities.”

Reduced habitat conditions and other stressors have the potential to exacerbate the negative effects of disease on
wildlife in general (Cleaveland et al. 2002). Cleaveland et al. (2002:139), for example, asserted that the effects of
disease in wildlife populations already adversely affected by other factors (e.g., habitat loss and fragmentation)
may be more pronounced, and that disease risks for wildlife are likely to increase *“as contact with human and
domestic animal populations become more frequent.”

More specifically, reduced habitat conditions (e.g., as identified in elements A.1 through B.4 in Part Il) and other
stressors (e.g., as identified in elements C.1 through C.3 in Part 1) have the potential to exacerbate or compound
the negative effects of disease and climate change on amphibians (Cleaveland et al. 2002, Corn 2003, Forson and
Storfer 2006, Gray et al. 2007, Bancroft et al. 2008, Gray et al. 2009, Gahl and Calhoun 2010, Groner 2012,
Adams et al. 2013, Gallana et al. 2013, Reeve et al. 2013). Corn (2003:95) assessed that “Global change, land use
change or alien species acting alone or together are among many environmental sources of stress that could
increase disease susceptibility or virulence (Carey et al., 2003; Blaustein et al., 2003; Carey & Alexander, 2003).”

Even though Pilliod et al. (2010) and Muths et al. (2011) assessed that at least some populations of boreal toads
infected with chitrid fungus have the potential to persist, this assessment did not take into account other artificial
stressors and synergistic effects, especially in relation to small and/or isolated populations. The assessment by
Muths et al. (2011) was based in part on higher recruitment levels at the infected site (Blackrock, Buffalo RD,
BTNF) than at non-infected site (Denny Creek, Colorado), but it is not clear whether the sites had similar effects
of stressors and why recruitment at the Denny Creek site was lower. Overall survival was lower at the infected
site and the population was declining at an estimated 5-7% per year. If one or more stressors contributed to lower
recruitment levels in infected populations (e.g., periodic large losses from crushing by vehicles or livestock), this
could contribute to overall lower survival rates than found at the Blackrock site. Therefore, even a portion of
mortality caused by disease to be compensatory, the potential remains high for one or more stressors, in
combination with disease effects, to “tip the scales.”

Adams et al. (2013:3) asserted that “Primary hypotheses to explain global amphibian declines are land use
change, disease, global climate change, and interactions of these factors with each other or with other stressors
like contaminants or habitat degradation [Collins and Crump 2009].” Gahl and Calhoun (2010:108) stated that
“Many stressors have been implicated in creating an environment in which amphibians may be more vulnerable to
infection: UV-B (Middleton et al. 2001; Blaustein et al. 2003), acidification (Beebee et al. 1990; Grant and Licht
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1993), pollution and heavy metals (Beattie et al. 1992; Horne and Dunson 1995; Jung and Jagoe 1995), habitat
destruction (Lehtinen et al. 1999; Brook et al. 2003), and climate change (Beattie et al. 1992; Alexander and
Eischeid 2001; Carey and Alexander 2003; Bosch et a. 2006).” Reeve et al. (2013:1) explained that “Prolonged
environmental stress is widely thought to suppress immune function, decreasing resistance to and increasing the
severity of infectious disease, and thus elevating the risk of disease outbreaks (Pickering and Pottinger 1989;
Sheridan et al. 1994). Stress has therefore been implicated as a driver of disease emergence in wildlife (Carey et
al. 1999; Acevedo-Whitehouse and Duffus 2009; Martin et al. 2010).”

Sharp declines in populations at local to regional scales can occur fairly quickly and unpredictably in response to
predictable/deterministic, stochastic, and as-yet-unknown stressors. Muths et al. (2003b) documented the sharp
decline of a large local population of boreal toads in Colorado due to chytrid fungus; it was considered a large,
robust population prior to 1999 and was near extinction by 2003. Patla and Keinath (2005:50) reported on an 80%
decline in a spotted frog population which likely resulted from the construction of a road near the breeding site.
Given all of the variables including synergistic effects which are just beginning to be studied, in conjunction with
many questions remaining about the ecology of chitrid fungus, it is necessary at this point to conserve as many
local populations as possible during this critical period. Smith and Green (2005) assessed that informed decision-
making in the conservation of amphibians having metapopulations entails being able to understand and
differentiate between the roles of stochastic and predictable/deterministic stressors such as when deciding whether
to focus on local habitat conditions or landscape factors.

Implications of Natural Stressors

Even in the absence of the multitude of artificial stressors that currently affect boreal toads and spotted frogs,
populations experienced high mortality rates at different stages in their life history (eggs, tadpoles, metamorphs,
juvenile). Carey et al. (2005) identified a range of stressors that naturally impact boreal toads and that now limit
recovery of populations reduced due to a range of artificial stressors, including chytrid fungus and climate change,
on top of a host of natural stressors. Many of these are discussed in other documents as well (e.g., Keinath and
McGee 2005, Patla and Keinath 2005).

Prior to population reductions during the last several decades, metapopulations of boreal toad and spotted frogs
were large enough and productive enough, and metapopulations were close enough together for genetic
interchange to offset the negative effects of these natural stressors such that boreal toads and spotted frogs
remained common to abundant. However, with reduced population levels of metapopulations and larger distances
between metapopulations, natural stressors are now compounding the impacts of artificial stressors (Carey et al.
2005). Natural stressors — depending on location, weather conditions, and year — include timing of snowmelt
which affects the timing of breeding, cold water temperatures that limit egg and tadpole development, desiccation
of breeding wetlands prior to metamorphosis, and high predation rates on tadpoles and metamorphs (Carey et al.
2005). Under natural conditions, breeding wetlands desiccate prior to metamorphosis is completed and cold water
temperatures can limit egg and tadpole development to the point that tadpoles do not complete metamorphosis
before freezing temperatures in the fall and then freezing kills many or all tadpoles. This can result in major die-
offs of tadpoles. Again, however, a large number of spotted frogs and boreal toads were recruited into
metapopulations frequently enough to sustain relatively large breeding populations and, where metapopulations
either declined substantially or were extirpated, dispersal from adjoining metapopulations contributed to their
recovery, in addition to exchange of genetic material.

Today, not only are there additional stressors impacting spotted frogs and boreal toads, some exacerbate the
natural stressors listed in the previous paragraph. For example, drinking by livestock, water diversions, lowered
water tables, and climate change increase the likelihood of breeding wetlands becoming desiccated prior to
metamorphosis.

2. METAPOPULATIONS

The metapopulation concept (Marsh and Trenham 2001, Keinath and McGee 2005, Smith and Green 2005,
Maschinski 2006) provides a useful framework for evaluating the potential effects of multiple stressors on spotted
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frogs and boreal toads on the BTNF, and this compliments the monitoring approach that is being implemented on
the BTNF (see “Part 111 — Monitoring”). It is now widely recognized that breeding amphibians naturally disappear
and reappear at individual breeding wetlands, that amphibians generally have low re-colonization capabilities, and
that persistence of metapopulations of amphibians is important (Marsh and Trenham 2001, Smith and Green
2005, Patla et al. 2008). The potential for sharp declines at the metapopulation scale (previous subsection) is of
concern on the BTNF given the apparent reduced distribution and abundance of spotted frogs and boreal toads on
the BTNF, chytrid fungus and a range of multiple stressors acting on amphibians on the BTNF, and given the
relatively low capability of these species to re-colonize. “The loss of local populations may influence the
persistence of regional populations or metapopulations, even in cases where habitat quantity remains constant
(Hanski and Gilpin 1991, Robinson et al. 1992, Simberloff 1993, Fahrig and Merriam 1994)” Keinath and McGee
(2005:33).

Genetic interchange among metapopulations in a given area is important to the long-term sustainability of spotted
frogs and boreal toads, especially where individual metapopulations are relatively small (Carey et al. 2005,
Keinath and McGee 2005, Funk et al. 2005, Murrell 2013). This may have large implications to areas where the
size of metapopulations have declined and where some metapopulations have disappeared, which appears to be
the case on the BTNF. Carey et al. (2005:235) assessed that “Boreal toad habitat occurs in the valleys of all
mountain ranges in Colorado. Historically, at least several breeding areas typically occurred within a valley or just
over an adjacent ridge. Therefore, an individual dispersing from one breeding area would likely encounter another
breeding site within a short distance.” Murrell (2013:2) similarly assessed that “Habitat loss or modification can
result in the extinction of local populations, and contribute to regional declines by inhibiting movements between
populations that typically can “rescue” declining populations or recolonize extirpated sites”

Given the abundance of boreal toad habitat in western Wyoming, there is no reason to believe this is not the case
for the BTNF. The size of metapopulations appears to be relatively small and many valleys appear to not have
boreal toad populations. This also appears to be true of spotted frogs, except their distribution is somewhat
different.

Although amphibians likely will continue to be monitored at breeding sites, many amphibian species are
terrestrial animals and spend only a small portion of their life in aquatic habitats. For example, boreal toads are
terrestrial, but they reproduce in aquatic habitat (Bartelt 2000, Wind and Dupuis 2002, Bartelt et al. 2004, Brazier
and Whelan 2004, Keinath and McGee 2005, Bull 2006, Pierce 2006, Schmetterling and Young 2008, Bull 2009,
Browne and Paszkowski 2010). Keinath and McGee (2005) highlighted the high importance of vegetated
terrestrial foraging habitat for boreal toads. Spotted frogs are semi-aquatic, but feed on many terrestrial
invertebrates and regularly travel across terrestrial habitat (Turner 1960, Hollenbeck 1974, Bull and Hayes 2001,
Pilliod et al. 2002, Patla and Keinath 2005, Reaser and Pilliod 2005).

Marsh and Trenham (2001:42) asserted that “...exclusively pond-based studies will generally lead to pond-based
explanations for patterns of abundance and persistence,” and went on to emphasize the importance of gaining
understanding of the relative contributions of breeding ponds and terrestrial habitat to amphibian metapopulation
dynamics. As an example, the authors pointed out that, where isolation from terrestrial habitats was studied, it was
correlated with amphibian abundance or diversity in every case. They cited two studies showing that pond
occupancy may, for some amphibian species, be more indicative of the spatial arrangement of terrestrial habitat
than the arrangement of breeding ponds.

In general for amphibians, increasing recognition is being given to the importance of terrestrial habitat and
conservation of terrestrial habitat (Marsh and Trenham 2001, Pilliod et al. 2002, Wind and Dupuis 2002, Keinath
and McGee 2005, Patla and Keinath 2005, Smith and Green 2005, Bull 2006, Pierce 2006, Browne et al. 2009,
Bull 2009, Browne and Paszkowski 2010, Moore et al. 2011, Bishop et al. 2014).

An understanding of the range of migration and dispersal distances is a key element in understanding
metapopulation dynamics of local populations (Keinath and McGee 2005:33), which is important in the process
of maintaining suitable conditions (where they exist) and working toward suitable conditions (where they do not),
and in evaluating potential effects of activities.
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3. VIABILITY

There is no intent for this short discussion to capture all aspects of population viability theory or for this report to
provide a population viability assessment, but the contents of this report and Appendix A provide substantial
information that can be used in modeling predictable/deterministic, stochastic, and as-yet-unknown stressors and
events if a population viability analysis were to be undertaken for spotted frogs and boreal toads.

It would make little sense and would not be ecologically or legally justifiable to identify a minimum viable
population for spotted frogs and/or boreal toads, and then to knowingly allow management actions, recreation
activities, and/or commercial operations to contribute to population reductions toward this minimum viable
population level under the philosophy that populations can be further reduced so long as the population remains
above the minimum viable population threshold. This is inconsistent with current direction on conserving
sensitive species and with the 2012 Planning Rule for several reasons:

» The 1982 Planning Rule defined viable population in the following way. “Fish and wildlife habitat shall
be managed to maintain viable populations of existing native and desired non-native vertebrate species in
the planning area. For planning purposes, a viable population shall be regarded as one which has the
estimated numbers and distribution of reproductive individuals to insure its continued existence is well
distributed in the planning area. In order to insure that viable populations will be maintained, habitat must
be provided to support, at least, a minimum number of reproductive individuals and that habitat must be
well distributed so that those individuals can interact with others in the planning area” (Sec. 219.19 of
USFS 1982).

» The 2012 Planning Rule defines a viable population as “A population of a species that continues to persist
over the long term with sufficient distribution to be resilient and adaptable to stressors and likely future
environments” (USFS 2012:21272, § 219.19).

* No mention was made in the 2012 Planning Rule about maintaining “minimum” viable populations and
one of the underpinnings of the coarse-filter, fine-filter approach is to “keep common native species
common.” It would make little sense to keep common native species common while knowingly allowing
sensitive species to decline to a “minimum” viable population level. Boreal toads were formerly common
to abundant throughout their range (Carey 2000, Carey et al. 2005, Keinath and McGee 2005, Muths
2005), the BTNF appears to have provided an abundance of suitable habitat, there is no information
showing they were not common or abundant on the BTNF, and there are no apparent reasons why they
would not have been common or abundant.

* While it is recognized that breeding amphibians naturally disappear and reappear at individual breeding
wetlands within the distribution of any given metapopulation, as discussed previously, artificial stressors
in addition to natural stressors can accelerate the disappearance rate. If artificially-induced disappearance
rates at breeding wetlands within a metapopulation exceed the appearance rates, metapopulations will
eventually disappear.

Hogrefe et al. (2005:14-15) assessed that “Small, isolated populations are more susceptible to permanent
extirpations due to stochastic events, human impacts, and other environmental factors (Soulé 1987, Begone et al.
1990). Lack of gene flow may cause loss of genetic variability due to random genetic drift (Wright 1931) and
inbreeding depression may occur in small, isolated populations (Franklin 1980). Reduced genetic variability
reduces the adaptive potential of species forced with environmental changes.”

4. IMPLICATIONS TO CONSERVATION EFFORTS

Implications to spotted frogs and boreal toads on the BTNF, particularly given direction in Forest Plan Objective
3.3(a) and higher-level direction to protect sensitive species and to provide suitable habitat for sensitive species,
include the following:
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Possibly the most important application of the multiple stressor principle is that available information is
showing that amphibian populations that are stressed by one or more stressors are more likely to be
impacted to a larger degree by diseases like Chytrid fungus and ranavirus, as compared to populations
that occur in habitats where these stressors have lesser effects or are lacking. This is particularly
important when chitrid fungus-infected populations of boreal toads have the potential to be declining by
5-7%l/year (Pilliod et al. 2010) and also highly relevant for two species in which reproduction does not
begin until about 4-6 years and mortality rates upon reaching adulthood typically are low.

More specifically, available information (summarized in this report, including Appendix A) indicates that
roads and motorized use, several aspects of livestock grazing use, introduced fish, reservoirs, and other
factors have affected and continue to affect the distribution and abundance of spotted frogs and boreal
toads on the BTNF (see the “Status with Respect to Artificial Stressors on the BTNF” subsection of the
“Status and Natural History Information” section, below), and that there is a reasonable chance they have
compounded the effects of chytrid fungus and possibly other diseases like ranavirus. The more stressors
there are that sublethally affect a given local population of spotted frogs and boreal toads, the greater the
chance of the “right combination” being attained and a major population decline.

Even where metapopulations were able to persist over time with several artificial stressors (e.g., livestock
grazing use, roads and motorized use, introduced fish), the introduction of chitrid fungus, increases in UV
radiation, increases in atmospheric nitrogen, and global climate change may contribute to lower
populations, loss of local populations, and loss of metapopulations.

Multiple stressors, including chitrid fungus and global warming, that lead to the extirpation of
metapopulations eventually influence the persistance of species at larger scales (e.g., at the scale of the
BTNF and larger).

Identifying and analyzing one or even two indicators for amphibians for any particular project-level
analysis is not supportable; a range of indicators is needed. Additional indicators may be needed in
assessing cumulative impacts.

It will be important to put concerted effort into conserving as many of the local populations as possible
given (1) direction to provide suitable conditions, to maintain viable populations, and to keep common
native species common; (2) the range of stressors acting on spotted frog and boreal toad populations on
the BTNF (see “Risk Factors and Restoration Factors” sections in Part 1), (3) the added impacts of
chytrid fungus and other diseases, (4) apparently low reproductive output at many breeding areas on the
BTNF, and (5) the potential for additional major declines or losses of local populations. Therefore, given
the prevalence of chytrid fungus in this part of the Rocky Mountains, it is imperative that habitat
conditions and survival elements (elements A.1 through C.3) be maintained for each metapopulation in
suitable conditions to the greatest extent possible.

If a viability assessment were to be completed for boreal toads, this would need to include the effects of
stochastic and unknown future events on local and regional populations on the BTNF given the large
volume of information demonstrating a broad range of multiple stressors.

Providing for increased reproductive output is an issue that needs to be explored further, as one means to
help offset multiple stressors acting on spotted frog and boreal toad populations.
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D. STATUS AND NATURAL HISTORY INFORMATION

This section was kept short because natural history information was incorporated into many other sections of this
report and natural history information is covered thoroughly in a range of other documents (e.g., Maxell 2000,
Patla 2001, Keinath and McGee 2005, Patla and Keinath 2005).

1. COLUMBIA SPOTTED FROG (Rana luteiventris)

Range and Status

The range of the Columbia spotted frog extends from southern Alaska south through British Columbia,
Washington, Oregon, Idaho, Montana, Wyoming, Utah, and Nevada (Patla and Keinath 2005). Disjunct
populations exist south of the main range in southeastern Oregon, Nevada, southwestern Idaho, and Utah; these
are isolated, distinct population units (Patla and Keinath 2005). The BTNF is at the very southern end of the main
distribution. This species is known to occur within Wyoming’s northwest mountain ranges in the Greater
Yellowstone ecosystem and in the Bighorn Mountains (WGFD 2010a) (Map 1). The Bighorn Mountain
population is disjunct from other spotted frog populations and is concentrated within the central portion of the
mountain range (Estes-Zumpf et al. 2012).

Columbia Spotted Frog (Rana luteiventris)
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Map 1. Distribution of Columbia spotted frogs in Wyoming. From WGFD (2010)

The U.S. Fish and Wildlife Service currently recognizes four populations of Columbia spotted frogs: the Northern
(or main) population, which extends from northwestern Wyoming through western Canada and includes spotted
frogs in USFS Region 2; and three smaller, disjunct populations: the Wasatch population in Utah, the West Desert
population in Utah, and the Great Basin population in eastern Oregon, southwestern Idaho, and Nevada (USFWS
2002). The Northern population currently has no status under the Endangered Species Act. In 1993, the U.S. Fish
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and Wildlife Service ranked the three disjunct populations as warranted but precluded for listing under the
Endangered Species Act (Worthing 1993).

Columbia spotted frogs are classified by Region 4 as a sensitive species (USFS 2011a), and they are also
classified in Region 2 as a sensitive species (Patla and Keinath 2005). They are on the Wyoming Game and Fish
Department’s (WGFD’s) list of Species of Greatest Conservation Concern with a NSS Cell rating of NSS3 (Bb),
and is classified as a Tier Il species, meaning that declining populations and/or habitat losses are not suspected
(WGFD 2010a). However, the 2010 rating is a down-grade from 2005 when the species was rated as NSS4.
Columbia spotted frogs are also on the sensitive species list of the Wyoming Natural Diversity Database, and the
statewide population is ranked as S3 (vulnerable) (NatureServe 2002). Vulnerable is defined as “At moderate risk
of extinction due to a restricted range, relatively few populations (often 80 or fewer), recent and widespread
declines, or other factors. Such species are often rare or found locally in a restricted range.” (NatureServe 2002).

Available information indicates that spotted frogs likely were once common in suitable habitat on the BTNF, and
they continue to be fairly common in parts of the BTNF while their distribution and abundance has declined in
other parts. Surveys and incidental observations have recorded the species in all six ranger districts of the BTNF
(WYNDD 2011, Map 2). Based on surveys and compilations of incidental observations of amphibians on the
BTNF reveal that spotted frogs are relatively widespread and uncommon to common in suitable habitat in the
northern half of the BTNF and in the Greys River drainage, but are rare in the remainder of the BTNF (Patla 2000
and Map 2). A compilation of all available location data for spotted frogs on the BTNF prepared by W. Estes-
Zumpf, Wyoming Natural Diversity Database is shown in Map 2, recognizing there are very few known locations
of spotted frogs and boreal toads prior to Patla’s (2000) inventory. Of the locations that were inventoried, spotted
frogs appear to be rare or absent from the southern half of the east slope of the Wyoming Range,
Commissary/Tunp Ridges, and Gannett Hills. W. Estes-Zumpf identified two places where there may be a decline
in active spotted frog breeding sites: the upper Green River area and east slope of the Wyoming Range (email
dated March 3, 2014). The likely cumulative impacts of artificial stressors, as summarized in the “Status with
Respect to Artificial Stressors on the BTNF” section for both boreal toads and spotted frogs, below, provides
further indication of a decline in distribution and abundance of spotted frogs on the BTNF.

Although a relatively large number of breeding sites are known on the BTNF, the locations and distributions of
summer-long habitat and wintering habitat remain largely unknown. With respect to historic distribution, the
WYNDD (2011) database identifies approximately 271 historic breeding sites within the Greater Yellowstone
ecosystem from 1892 to present; a large majority of these are after 1997.

In summarizing some of the problems facing spotted frogs in Wyoming, WGFD (2010a, pg. 1\VV-4-4) stated that
“Introduced species, such as the bullfrog, are thought to be a factor in the decline of this species. Other factors
such as alterations in habitat quality may be a factor as well. The source and extent of these alterations is not well
understood... The disease status of Columbia spotted frogs in Wyoming needs to be determined. These animals
share habitat with the boreal toad, which is susceptible to chytrid fungus infections. Populations of the Columbia
spotted frogs in Wyoming should be monitored to determine if they are declining.” Bullfrogs do not exist on the
BTNF and currently are not a threat. Occurrence and distribution of chitrid fungus on the BTNF is improving; it is
widely scattered across the BTNF in most populations that have been sampled (see “C.4. Survival as Affected by
Disease™).

A conservation measure not included in the “Habitat Elements and their Conservation” section, but that is
generally applicable across all habitat elements, is the reintroduction of boreal toads and spotted frogs into parts
of the BTNF where they previously have existed but no longer exist. Carey et al. (2005) discussed reintroductions
in detail for boreal toads and Reaser and Pilliod (2005) discussed this, and breeding-habitat creation, for spotted
frogs. Reintroductions may not be initiated by the Forest Service, but it has been used for a wide range of
sensitive, threatened, and endangered species, including amphibians. It is only identified here as a future
possibility, depending on future status on the BTNF and other parts of their range.
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Map 2. Presence data (prior to 2012) and presence/absence location data (2012 and 2013) of Columbia spotted
frogs on the Bridger-Teton National Forest, from Wyoming Natural Diversity Database.
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Habitat and Ecology

Breeding Habitat

Spotted frogs breed in shallow waters of ponds, marshes, slow streams, river backwater channels, and along lake
edges (Hammerson 1982, Patla 2000, Patla and Keinath 2005, Reaser and Pilliod 2005). An important component
of breeding sites appears to be emergent vegetation, especially sedges, and/or floating vegetation (Bull and Hayes
2001, Bull 2005:11, Patla and Keinath 2005, Shive et al. 2010). Nearly all breeding sites surveyed on the Greys
River Ranger District and many on the Kemmerer Ranger District (as examples) by Patla (2000), McEachern and
Brick (2008), McEachern (2010a), McEachern (2010b), and McEachern (2011) contained substantial amounts of
cover of sedges, rushes, and/or grasses. Spotted frogs typically lay eggs just after snowmelt (Patla and Keinath
2005), which varies considerably from low to high elevations. In general, the breeding season typically begins in
late April or early May (low elevations) to late June (high elevations), and metamorphosis occurs between mid
July and late September, depending on elevation and other factors. “Tadpoles require about a month to mature,
although this is dependent on habitat parameters such as temperature and food supply” (WGFD 2010a, pg. IV-4-
3).

Reaser and Pilliod (2005:560) assessed that breeding sites “...are usually permanent (or were so prior to recent
degradation), although naturally ephemeral pools are used successfully by some populations. Springs are often
nearby.”

Dispersal and Movements

While some populations of spotted frogs (e.g., those in the Great Basin) typically do no venture far from water
after breeding, other populations have a fairly high proportion of individuals that travel as far as about 450-675
yards (Turner 1960, Hollenbeck 1974, Bull and Hayes 2001, Pilliod et al. 2002) and up to 2/3 mile or more
(females) between breeding sites and summer foraging habitat and as far as 1% miles for males (Pilliod et al.
2002). However, these long distances appear to be uncommon.

Movements by juvenile spotted frogs have been shown to be considerably shorter than adults (Pilliod et al. 2002).
However, because some of the breeding sites used by spotted frogs go dry, they must move to permanent
wetlands and streams which can be as far as 1/4 to 1/3 mile or more away. This necessitates overland travel.
Pilliod et al (2002) reported migrations of juveniles to winter habitat occurring in September and October.
However, if breeding pools dry shortly after metamorphosis (e.g., mid-July or August), survival would depend on
overland movement to more permanent water prior to September.

Detailed information about migration and movement distances of spotted frogs is presented in the “Buffer Zones
and Levels of Protection” section.

Pilliod et al. (2002) reported that spotted frog migrations variably occur at night, during the day, during rain
events, and when it is not raining. Published accounts of movement rates during migration have ranged from less
than 110 yards/day (Patla 1997) to about 55-205 yards/day (Turner 1960); one individual in Idaho migratied up to
760 yards/day (Pilliod et al. 2002). Migrations from summer to wintering sites were completed in 1-2 days in
central Idaho, but they did not report on rates for summer migrations.

Summer-long Habitat

After breeding and for the remainder of the summer and fall, adult spotted frogs move to seasonally moist
meadows, ephemeral and permanent pools in meadows and forests, beaver ponds, lake margins, riparian zones,
streams, and marshes (Pilliod et al. 2002, Patla and Keinath 2005). Wetland habitat is preferred as summer
habitat, but they can travel relatively long distances between breeding sites and summer habitat, with these
migrations typically beginning in May and June (Turner 1960) to early July (Pilliod et al. 2002). After dispersal
from breeding sites, many individuals follow riparian zones when available, but others make fairly linear
migrations across meadows and upland habitats such as big sagebrush communities and forestland (Pilliod 2002).
Even for spotted frogs that are moving, the tendency is to occupy small areas for a period of time, followed by
short periods of movement (Turner 1960, Patla 1997).
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As surface water evaporates from ephemerally moist and wet areas used by spotted frogs after breeding, frogs
move to more permanently wet areas.

Migrations across dry land pose particular problems for frogs. Bodies of frogs have only limited ability to regulate
the loss of water through their skin and, therefore, their skin must remain moist. They regulate skin moisture by
selecting micro-sites in which to inhabit. Dumas (1964) reported that relative humidity of 65% at about 78 °F is
lethal to adult spotted frogs in approximately two hours. Therefore, for those that migrate from their breeding site
when humidity is low and/or temperatures are high, survival may depend on migration habitat that retains higher
moisture/humidity at ground level and protection from the sun and predators (e.g., herbaceous and shrub cover) or
that otherwise provides microsites with these qualities. This may be particularly important for adults that migrate
during late June and July and juveniles that migrate away from the temporary waters of some breeding sites
during late July through mid September (when temperatures are highest, relative humidity is lowest, and rain
events may be widely spaced). Pilliod et al. (2002) found that some frogs migrated through subalpine fir and
lodgepole pine with sparse whortleberry and bear grass, but seeps, springs, and other water sources were available
along the way (8,000-8,500 ft. elevation with an easterly aspect in Idaho).

Food Habits

Columbia spotted frogs are opportunistic and flexible predators, and variety in prey species may be an important
aspect of their prey base (Reaser and Pilliod 2005, Patla and Keinath 2005). Variation in diet relates to prey
availability and ecological conditions. In a study conducted in Yellowstone National Park, 70-90% of food items
collected from the gut contents of 178 spotted frogs were spiders and representatives of four orders of insects:
Hemiptera (bugs), Coleoptera (beetles), Diptera (flies), and Hymenoptera (ants, wasps, and bees) (Turner 1959, as
cited by Patla and Keinath 2005). Six families of insects (Carabidae, Chrysomelidae, Cordiluridae, Curculionidae,
Formicidae, and Gerridae) accounted for 55% of all food items. Spotted frogs also consumed mollusks and
earthworms in Turner’s study. A diet study in northeastern Oregon also highlighted the large variety of taxa eaten
by spotted frogs and the changes in their diet that occur as availability of different prey items changes (Bull
2003).

Spotted frogs have also been observed to feed on earthworms, mollusks, and crustaceans (WGFD 2010a) as well
as other frogs and possibly even young small mammals (Patla and Keinath 2005).

Foraging sites include ephemeral pools in forests and meadows, streams (permanent and intermittent) and river
edges, riparian zones, temporary and permanent ponds, lake margins, and marshes (Patla and Keinath 2005).
Summer foraging may occur at the same water body used for breeding and overwintering, but in many cases frogs
move to other sites in summer for a variety of reasons including predator avoidance and the attractions of more
abundant food and less competition (Bull and Hayes 2001 in Patla and Keinath 2005).

Winter Habitat

Depending on conditions of summer habitat, many individuals leave summer habitat and move to winter habitat
during August and/or September (Pilliod et al. 2002, Patla and Keinath 2005). Wintering habitat may include
ponds, streams, under stream banks, springs, beaver dams, and underground areas (associated with water bodies),
but all such sites must have above freezing temperatures, be moist or wet, and be well oxygenated (Patla and
Keinath 2005). Frogs of the genus Rana generally overwinter underwater in permanent water bodies, or
terrestrially, depending on species physiological tolerances for chilling and hypoxia (Patla and Keinath 2005).
Columbia spotted frogs winter in or immediately adjacent to aquatic sites, where they can avoid the threat of
freezing or oxygen depletion (Bull and Hayes 2002, as cited in Patla and Keinath 2005).

2. BOREAL ToAD (Bufo boreas boreas)

Range and Status

Boreal toads occur from northern New Mexico to Alaska, including the Rocky Mountains and west to the Pacific
Coast. Boreal toads were formerly widespread and common, but have declined dramatically in the last three
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decades in many portions of its extensive range in western North America (Carey 1993, Corn 1994, Rose et al.
1995, Muths 2005). In Wyoming, their range is restricted to mountains and foothills within relatively moist
ecotones (Keinath and McGee 2005), ranging in elevation from about 6,500 to 12,000 feet (WGFD 2010b, pg.
IV-4-1) (Map 3). The Boreal Toad is thought to have two distinctive population segments in Wyoming, a northern
Rocky Mountain population and a southern Rocky Mountain population (WGFD 2010b). The Southern Rocky
Mountain population segment, which includes Uinta, Sweetwater, and Lincoln counties, is being considered by
the U.S. Fish and Wildlife Service for listing under the Endangered Species Act due to geographic isolation and
disease concerns (USFWS 2012).

Boreal Toad (Anaxyrus boreas boreas)
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Map 3. Distribution of boreal toads in Wyoming. From WGFD (2010)

A majority of existing boreal toad populations and potential boreal toad habitat in this portion of the Rocky
Mountains exists on National Forest System lands and in national parks.

Boreal toads are currently considered “extremely rare” in Wyoming and on the BTNF (Patla 2001, WGFD
2010b). With respect to historic distribution and abundance, the WYNDD (2011) database lists approximately
735 historic breeding sites within the Greater Yellowstone Ecosystem from 1892 through 2013, but a large
majority of observations have occurred within the last 15 years due to a major increase in inventories. Inventories,
surveys, and incidental observations demonstrate the species remains within all six ranger districts on the BTNF,
except current records of boreal toads on the Greys River Ranger District only exist for the very upper end of the
Greys River (Patla 2000, WYNDD 2011, unpublished district records). The current distribution and abundance on
the BTNF are not fully known.

Boreal toads are classified by Region 4 as a sensitive species due to viability concerns and because it is only
found within habitats that encompass a small portion of the landscape; this includes breeding habitat comprising a
very small proportion of the landscape. Boreal toads are on the Wyoming Game and Fish Department’s
(WGFDs) list of Species of Greatest Conservation Concern (WGFD 2010b) with a NSS Cell rating of NSS1
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(Aa), and is classified as a Tier | species because of declining population trend and/or habitat in need of
conservation management actions. Boreal toads are also on the sensitive species list of the Wyoming Natural
Diversity Database, and the statewide population is ranked as S1 (critically imperiled) (NatureServe 2002).
Critically imperiled is defined as “Critically imperiled in the jurisdiction because of extreme rarity or because of
some factor(s) such as very steep declines making it especially vulnerable to extirpation from the jurisdiction.”

Boreal toad populations in the Rocky Mountains have been in a state of severe decline in areas where they were
once abundant, and the species is considered imperiled due to greatly restricted numbers; thus, extirpation is
possible (Maxell and Hokit 1999, Muths et al. 2003, Carey et al. 2005, Muths 2005, WGFD 2010b). Corn
(2003:251) assessed that “Once considered common and abundant, B. boreas in the southern Rocky Mountains
has undergone a serious decline in the last 30 years (Carey 1993; Corn 2000; Carey et al. [2005]),” with chytrid
fungus being a likely leading contributor to declines (Muths et al. 2003). While “southern Rocky Mountains” in
Corn’s paper did not include the portion of Wyoming encompassing the BTNF, it captures what has happened to
boreal toads in the Rocky Mountains immediately south of the BTNF. Also, despite there being some perception
that population declines in the Rocky Mountains is a southern Rockies issue (e.g., south of the BTNF), Maxell
and Hokit (1999:2.4) said this of boreal toads in Montana: “Although still widespread across the contiguous
mountainous regions of Montana, recent surveys have failed to find boreal toads at most historical sites, have
found them at less than 10% of sites with suitable habitat, and have found some evidence that breeding is being
restricted to lower elevations (Maxell et al. 1998).”

Available information indicates that, although boreal toads likely were once common in suitable habitat on the
BTNF, their distribution and abundance has declined, substantially in places. Because boreal toads only recently
began to be monitored on the BTNF and because there is too little historical data to assess trends, it is not clear
when populations declined on the BTNF, how quickly they declined, and how precipitous the declines have been.
A compilation of all available location data for boreal toads on the BTNF prepared by W. Estes-Zumpf, Wyoming
Natural Diversity Database through the 2013 field season is shown in Map 4, recognizing there are very few
known locations of boreal toads prior to Patla’s (2000) inventory. Of the locations that were inventoried, boreal
toads appear to be rare in or absent from the Greys River, Salt River, and Gros Ventre drainages, and much of the
Wind River Range. Except in a small handful of locations (e.g., Blackrock area, parts of the Upper Green
watershed), toad densities and reproductive output appear to be low where they presently occur on the BTNF. The
current distribution and abundance contrasts with the assessment that boreal toads historically were common to
abundant in suitable habitat in their range (Carey et al. 2005, Muths 2005, Keinath and McGee 2005). The likely
cumulative impacts of artificial stressors, as summarized in the “Status with Respect to Artificial Stressors on the
BTNF” section for both boreal toads and spotted frogs, below, provides an explanation for any declines in
distribution and abundance that have occurred on the BTNF.

Furthermore, because some of the precipitous population declines documented in other parts of the Rocky
Mountains did not happen until the last 15 years, it is possible that some boreal toad populations in parts of the
BTNF may still face such declines. For example, while populations of boreal toads throughout Colorado began
declining in the 1970s, Muths et al. (2003) noted that one of the few remaining large populations in Colorado
appeared to be healthy in the mid-1990s and went through a precipitous decline, with the population nearing 0 by
1999. No data has been presented to date demonstrating, or even suggesting, that boreal toads (1) were not
common or abundant prior to Euro-American settlement, and (2) have not declined substantively in distribution
and abundance on the BTNF. They currently are rare to uncommon on the BTNF.

There is no indication that future assessments of the status of boreal toads on BTNF (e.g., assessment of the
existing distribution and abundance relative to the pre-alteration distribution and abundance) will be much
different than assessments from all other parts of the Rocky Mountains that have been examined.

Factors that appear to have caused or contributed to population declines of boreal toads in the Rocky Mountains
are disease, habitat loss, habitat alteration, climate change, increased ultraviolet radiation, acid and mineral
pollution from mining, and other pollutants (Patla 2001, Muths 2005, WGFD 2010b, Keinath and McGee 2005).
Disease — in particular, chytrid fungus (Batrachochytrium dendrobatidi) — appears to have exacerbated
population declines. Chytrid fungus is thought to be one of the main causes, likely acting synergistically with
other stressors, of mass die-offs in Colorado, Utah, Wyoming, and Montana (Maxell and Hokitt 1999, Muths
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Map 4. Presence data (prior to 2012) and presence/absence location data (2012 and 2013) of boreal toads on the
Bridger-Teton National Forest, from Wyoming Natural Diversity Database.
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2003, Carey et al. 2005, Muths 2005, WGFD 2010b; see the “C.4. Survival as Affected by Disease” section in
Part 11 of this report).

On May 25, 2011, the U.S. Fish and Wildlife Service received a petition requesting the Service list either the
Eastern population or Southern Rocky Mountain population of the boreal toad as a threatened or endangered
distinct population segment (DPS) under the Endangered Species Act. On April 12, 2012, the U.S. Fish and
Wildlife Service published their 90-day finding on the petition in the Federal Register (USFWS 2012). Based on
their review, the U.S. Fish and Wildlife Service determined there was sufficient information indicating that listing
the Eastern population of the boreal toad as a distinct population segment may be warranted, and to move forward
with a 12-month review of this population. However, the agency did not find substantial information that listing
the Southern Rocky Mountain population, as a distinct population segment in and of itself, may be warranted.
Completion of the 12-month review and a decision on whether the Eastern population warrants listing as a
threatened or endangered distinct population segment was scheduled for April of 2013, but is now due by
September 17, 2014.

Based on a large-scale map in U.S. Fish and Wildlife Service (2012:21923), the Eastern population includes large
parts of Colorado and Utah, and small parts of Wyoming (southwestern corner and along the eastern half of the
southern border), Idaho (southeastern corner), New Mexico (north-central), and Nevada (along the northern half
of the eastern border). In Wyoming, the Eastern population includes boreal toads in all of Lincoln (except in the
very northeastern corner) and Uinta Counties, and the southwestern corners of Sublette and Sweetwater counties;
and in southern portions Carbon and Albany counties. On the BTNF, the Eastern population appears to include
toads on all of the entirety of the Kemmerer Ranger District, all except the far northeastern corner of the Greys
River Ranger District, and the southern two-thirds of the Big Piney Ranger District. Also included in the range of
the Eastern population is a small portion of the Palisades Ranger District of the Caribou-Targhee National Forest,
which is administered by the BTNF (i.e., north of the Snake River).

A conservation measure not included in any “Conservation Actions to Consider” subsections, but that is generally
applicable across all habitat and suvival elements, is the reintroduction of boreal toads and spotted frogs into parts
of the BTNF where they previously have existed but no longer exist. This would likely not be initiated by the
Forest Service, but it has been used for a wide range of sensitive, threatened, and endangered species, including
amphibians, and it has been discussed for boreal toads and spotted frogs in several conservation assessments and
plans (Loeffler et al. 2001, Hogrefe et al. 2005, Keinath and Patla 2005, Patla and Keinath 2005). It is only
identified here as a future possibility, depending on future status on the BTNF and other parts of their range.

Habitat and Ecology
Breeding Habitat

Breeding occurs in still or barely moving water, including ponds, lakes, river backwater channels and oxbow
ponds, beaver ponds, flooded meadows, ephemeral pools, and manmade impoundments (Hammerson 1982,
Keinath and McGee 2005, Muths 2005). Pierce (2006) added that these sites are normally associated with
lodgepole pine and spruce-fir forests. In the Greater Yellowstone ecosystem, breeding sites include shallow-water
edges of ponds and lakes (typically in water depths of 4-8 inches), stream and river edges where water is pooled
or very slow moving, oxbow ponds, thermal pools and streams, flooded meadows, ephemeral pools, abandoned
and active beaver-impounded ponds, and man-made impoundments including reservoirs and quarries (Patla
2001).

Breeding typically begins when snow melts or ice thaws at breeding sites and, therefore, the timing of breeding is
variable from year to year and is dependent on elevation (Keinath and McGee 2005). Most breeding takes place
between mid-May and mid to late June in the Greater Yellowstone ecosystem, although thermally influenced
areas may host earlier breeding (late April) and stream backwater pools may attract late-summer breeding efforts
(mid-July or even later); toad tadpoles have been observed in mid-September on the upper Snake River (Patla
2001). Breeding activity at a single area may extend over a few or several weeks, with several peaks of activity.
At the large toad breeding site near the Blackrock Ranger District, a site which is not thermally influenced and is
not subject to flushing by high water stream flows that could delay breeding, fresh egg strings have been observed
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between May 17 and June 12 (Patla 2001). Hatching occurs 10-14 days after eggs are laid. Metamorphosis
typically happens from late July to late September, but the amount of time from egg laying to metamorphosis is
highly variable and depends on water temperature and site conditions. In some cases, metamorphosis may not be
completed by winter; it is not known whether non-metamorphosed individuals survive the winter (WGFD 2010b).

Sedges and other emergent vegetation appears to be an important component of breeding habitat, and there
appears to be a propensity for toads to lay their eggs in or near the marshy parts of wetlands and possibly in
association with willows (Gaughan and Grunae 2005, Hogrefe et al. 2005:9, Keinath and McGee 2005,
unpublished amphibian monitoring data of BTNF). Keinath and McGee (2005) assessed that boreal toad eggs are
typically deposited within about 6 feet of shore, in marshy areas with emergent sedges or shrubby willows, or
even bare substrate in some situations.

Shallow water on northerly shores provides warm water for rapid embryonic and larval development (Bull 2005,
Carey et al. 2005,).

Dispersal and Movements

After the breeding season, male boreal toads tend to remain close to breeding sites (e.g., within about 330 yards in
studied populations), while females may range as far as 1.5-2.4 miles (Muths 2003, Bartelt et al. 2004, Pierce
2006, Goates et al. 2007). Migration and dispersal distances of boreal toads are discussed in detail in the “Buffer
Zones and Levels of Protection” section.

Summer-long Habitat

Adults are primarily terrestrial and inhabit a great variety of habitats, from non-forested to forested and from
relatively dry to wet habitats, so long as moist microsites are available, and they typically do not venture far from
water. WGFD (2010b, pg. 1V-4-1) reported that “Found near water during the day, this toad travels quite some
distance from water at night to forage.” Boreal toads can travel long distances, traversing through different types
of habitats as they move. They typically appear to concentrate their activities within 10 to 200 yards of water (see
the “Why 200 Yards?” subsection of the “Buffer Zones and Levels of Protection” section).

Habitats occupied by boreal toads in summer are diverse, including forested and non-forested wet, moist, and
even relatively dry areas. However, they tend to use moist habitats and moist microsites more often than drier
habitats and microsites (Bartelt et al. 2004, Brazier and Whelan 2004, Bull 2006, Bull 2009). Eighty-one percent
of post-breeding locations in Bull (2006) were terrestrial and 31%, 18%, and 23% were located under rocks, in
burrows, and under large woody material, respectively. In a study by Bartelt (2000 as cited in Patla 2001), boreal
toads used terrestrial habitats extensively, and they inhabited underground burrows over 26% of the time,
according to the radio telemetry study on the Targhee National Forest. Shrub cover (particularly willows), woody
debris, and breaks in the shrub or tree canopy layer that allow sunlight to reach the ground appear to be important
habitat features. Even though they used terrestrial habitats in this study, most toads did not venture far from water.
Some biologists and researchers believe they tend to spend more time in areas such as willows and sedges where
the soil is wet or moist (Hammerson 1982, Keinath and McGee 2005). Pierce (2006) stated that adult toads move
into high grasses and surrounding forests after breeding, based on Degenhardt et al. (1996) and Loeffler (2001).
Particularly when they inhabit drier habitats, they spend a disproportionate amount of time in relatively moist
microsites such as under shrubs, woody debris, and in underground burrows, and they tend to remain near moister
habitats. Moist microsites in drier habitats provide protection from evaporative water loss and are used to thermo-
regulate. Adult boreal toads also thermo-regulate by basking in the sun. After metamorphosing, young toads move
away from aquatic habitat and use moist terrestrial habitats where part of their time is spent under the shelter of
moist woody debris and underground cavities, and they spend part of their time basking in the sunlight to thermo-
regulate (Keinath and McGee 2005).

After metamorphosing, young toads move away from aquatic habitat and use moist terrestrial habitats where part
of their time is spent under the shelter of moist woody debris and underground cavities, and they spend part of
their time basking in the sunlight to thermoregulate (Keinath and McGee 2005, Bull 2009). Bull (2009) assessed
that metamorphs require habitat that is more moist or humid than adults.

54



Food Habits

As noted by Keinath and McGee (2005:30), “Despite the dominance of [coleopterans and hymenopterans] in
boreal toad diets, a wide variety of invertebrates, including ants, beetles, spiders, mosquitoes, grasshoppers, crane
flies, stink bugs, damsel bugs, deer flies, wasps, bees, water striders, alder flies, backswimmers, muscid flies,
mites, and snails, are taken as prey.” Muths (2005:395) noted that “Primary food sources include spiders, worms,
ants, moths, beetles, and other arthropods (Campbell, 1970a,c; Barrentine, 1991b; Leonard et al. 1993; Luce et al.
1997,” and did not provide any indication of preferences. In some locations, diversity in diets can be low. For
example, in the watershed of the Targhee National Forest where Bartelt and Peterson (1997) and Bartelt (2000, as
cited by Patla 2001) studied boreal toads, they found that boreal toads fed primarily on ants (75% of diet) and
secondarily on beetles (24%), according to scat-content analysis and behavioral observations. Toads are reported
to forage primarily during the day although they are also active at night, when they travel overland (Bartelt 2000
as cited in Patla 2001).

Tadpoles appear to be omnivorous, with an apparently large portion of their diet coming from decaying
vegetation. They feed on green algae and planktonic material they either filter from the water or scrape from
vegetation or sediment; detritus they obtain from the bottom of wetlands; dead tadpoles; and possibly bacteria and
dissolved nutrients (Warkentin 1992, Keinath and McGee 2005, Patla and Keinath 2005, Schmutzer et al. 2008).

Winter Habitat

Boreal toads do not hibernate in water like spotted and leopard frogs, nor can they tolerate freezing, as boreal
chorus frogs do. Hibernation sites identified by radio-tagging toads on the Targhee National Forest were
underground burrows within about 3 feet of a small flowing stream and under slash piles (Bartelt and Peterson
1997 as cited in Patla 2001). Goates et al. (2007) reported on similar hibernation sites. Streamside cavities and old
rodent burrows appeared to be the likely overwintering sites for toads observed in mid September along Flat
Creek on the National Elk Refuge in Jackson Hole (Patla 2001). In Colorado, toads are reported to overwinter in
underground chambers near creeks, ground squirrel burrows, and possibly in beaver lodges and dams where
flowing water would keep the air above-freezing (Hammerson 1999 as cited in Patla 2001; Loeffler 2001).

3. STATUS WITH RESPECT TO RISK FACTORS ON THE BTNF

The inventory being conducted by the Forest Service, WNDD, and WGFD, in conjunction with the inventory by
Patla (2000) contributes to our understanding of distribution and population status of Columbia spotted frogs and
boreal toads on the BTNF, but there currently are no plans to complete an assessment of population status on the
BTNF. The population status likely will only identify the current distribution and abundance of spotted frogs and
boreal toads without an assessment of the degree to which they have declined or are sustainable over the long
term. Viability analyses are expensive and attention is focused on minimum viable populations instead of healthy,
functioning populations. Comparisons to an estimated natural, pre-Euro-American distribution and abundance can
be helpful, but estimates of natural distribution and abundance are difficult.

Another option for assessing the conservation status of spotted frogs and boreal toads on the BTNF is to go
through the following thought process starting with the Forest Service’s sensitive species status, state-wide and
regional status of both species, and recognition that the U.S. Fish and Wildlife Service is considering listing the
eastern clade of boreal toads: (a) is there scientific information demonstrating that climate change, increases in
UV-B radiation, and increases in atmospheric nitrogen levels are not negatively impacting spotted frogs and
boreal toads on the BTNF?; (b) what does scientific information say about the potential for commercial,
recreational, and management activities and facilities on the BTNF to negatively impact these species, particularly
in the context of the multiple-stressors concept?; (c) are there management controls that are sufficiently avoiding
or mitigating negative impacts? and (d) is there information demonstrating that commercial, recreational, and
management activities and facilities are not negatively impacting spotted frogs and boreal toads on the BTNF?

After addressing the potential effects of disease introduction and spread, climate change, increases in UV-B
radiation, and increases in atmospheric nitrogen levels on spotted frog and boreal toad distribution and abundance
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on the BTNF, the remaining summary assessments address the potential ramifications of local artificiall stressors
by addressing questions b-d, above.

Based on the large amount of scientific information on the effects of disease, climate change, UV-B radiation,
atmospheric nitrogen, roads, motorized use, livestock grazing use, introduced fish, reservoirs, and other stressors
(see pertinent sections of this report and Appendix A) it is highly likely these stressors have and continue to
cumulatively impacted spotted frogs and boreal toads on the BTNF. The following synopsis is based on scientific
information referenced in pertinent sections of this report and in Appendix A.

a. Disease Introduction and Spread

What the Scientific Information Indicates — Scientific information, some of which is summarized in
this report, shows that diseases such as chitrid fungus and ranavirus have been major contributing
factors in reduced abundance and distribution of boreal toads and, to a lesser degree, spotted frogs (see
literature cited in the “C.4. Survival as Affected by Disease” section). Chitrid fungus appears to pose
the largest threat on the BTNF and negative impacts have shown to be exacerbated where other
stressors (e.g., b-j, below) are affecting populations. Some metapopulations on the BTNF may have
already succumbed to the effects of either chitrid fungs by itself or in combination with other stressors.
With possible reductions of about 5-7%/year in existing metapopulations of boreal toads infected by
chitrid fungus on the BTNF (Pilliod et al. 2010) and assuming that increased mortality due to chitrid
fungus does not itself lead to extinction of metapopulations, the stage is set for combinations of other
stressors — which may have not caused population declines in the absence of chitrid fungus — for
some metapopulations to trend toward extinction (Corn 2003, Forson and Storfer 2006, Gray et al.
2007, Gray et al. 2009, Gahl and Calhoun 2010, Groner 2012, Adams et al. 2013, Gallana et al. 2013,
Reeve et al. 2013).

Existing Controls on the BTNF — There currently are no controls (e.g., specific Forest Plan standards
or prescriptions) that protect against further increases in the distribution and prevalence of chitrid
fungus and the introduction of other infectious diseases. Although there are no requirements, however,
seasonal crews that inventory and monitor amphibians on the BTNF take protective measures to
minimize the potential for spreading chitrid fungus.

Information Showing that Impacts have no more than Minimal Effects on the BTNF — There is no
known information indicating that nonnative diseases are not impacting spotted frogs and boreal toads
on the BTNF or that they are only having minimal effects (i.e., there is no information showing that
the situation on the BTNF is somehow unique). In particular, there is no known information indicating
that (1) the introduction and spread of chitrid fungus has not resulted in or contributed to reductions in
the distribution of spotted frogs and boreal toads on the BTNF; and (2) the wide range of other
artificial and natural stressors, in combination, has not made worse the effects of chitrid fungus on
boreal toads and spotted frogs.

Synopsis of Situation on the BTNF — Available scientific information, combined with preliminary
results of data collection on the occurrence of chitrid fungus and the effects of a range of artificial
stressors on spotted frogs and boreal toads, indicate a high potential for substantial impacts on these
species on the BTNF.

b. Climate Change and UV Radiation

What the Scientific Information Indicates — Available information indicates that climate change will
result in increasingly warmer temperatures and drier conditions in this part of the Rocky Mountains,
and that UV-B radiation is increasing (see literature cited in the “C.5. Survival and Reproduction as
Affected by Climate Change and UV Radiation” section). To the degree that warming and drying
happens, wetlands will have lesser amounts of water, wetlands will try quicker, herbaceous production
may be lower, potential for desiccation will increase, larger acreages of forestland may burn, and there
may be fewer acres of moist forestland. This in turn would reduce tadpole survival for both species
and may reduce survival of adult spotted frogs, which has the potential to contribute to population
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declines. A range of studies indicate that increases in UV radiation and synergistic effects of UV
radiation with other factors such as acidification, shallower waters, certain pathogens, lowered pH, fire
retardant, and a polycyclic aromatic hydrocarbon have contributed to amphibian population declines.

Existing Controls on the BTNF — There currently are no definitive controls (e.g., specific Forest Plan
standards or prescriptions) that protect against climate change and further increases in UV radiation.
Climate change and UV radiation are being addressed at much larger scales than the BTNF.

Information Showing that Impacts have no more than Minimal Effects on the BTNF — There is no
known information indicating that the impacts of climate change and increases in UV radiation on
spotted frogs and boreal toads are not occuring on the BTNF or only have minimal effects (i.e., no
information showing that the situation on the BTNF is somehow unique). In particular, there is no
known information indicating that (1) climate change has not resulted in or contributed to declining
wetland conditions on the BTNF or reductions in the distribution and abundance of spotted frogs and
boreal toads on the BTNF; and (2) increases in UV radiation has not reduced survival of tadpoles on
the BTNF; and (3) the wide range of other artificial and natural stressors, in combination, has not
made worse the effects of climate change and increased UV radiation on boreal toads and spotted
frogs.

Synopsis of Situation on the BTNF — Available scientific information indicate a high potential for
climate change to contribute to reduced survival of tadpoles and possible reductions in the survival of
juvenile and adult spotted frogs, and possible contributions of increased UV radiation to reduced
survival of tadpoles. There are no management controls to mitigate these effects and there is no
information showing these factors are not negatively affecting spotted frogs and boreal toads on the
BTNF.

c. Atmospheric Nitrogen

What the Scientific Information Indicates — Scientific information, some of which is summarized in
this report, shows that nitrate and ammonia concentrations in lakes, ponds, and wetlands are increasing
on at least parts of the BTNF (as they are throughout the intermountain west), and that tadpoles of
spotted frogs and boreal toads are negatively affected elevated concentrations of nitrate and ammonia
(see the “B.1. Water Quality” section). Available information also indicates that, while atmospheric
inputs may not elevate nitrate and ammonia sufficiently to negatively affect tadpoles, it increases the
potential for the addition of other nitrogen inputs (e.g., from urinating and defeccating livestock in and
near breeding sites) to negatively affect tadpole survival.

Existing Controls on the BTNF — Objective 1.3(b) and the Water Quality Standard of the Forest Plan
require that current State water quality standards be met, at a minimum, in perennial and intermittent
streams, ephemeral waters, and isolated waters. However, tadpoles can be adversely impacted when
and where the objective and standard are met for some contaminents such as nitrate. The upper
allowable concentration of nitrate according to Wyoming Water Quality Standards is 10 mg/L, but
tadpoles can experience altered behavior and physiology and increased mortality at 2.5-5.0 mg/L (see
“Water Quality” section of Appendix A). In other words, existing controls are somewhat inadequate.

Information Showing that Impacts have no more than Minimal Effects on the BTNF — There is no
known information showing that increases in atmospheric nitrogen and increases in nitrogen in water
bodies, due in part to increased atmospheric nitrogen levels, are not negatively impacting tadpole
survival on the BTNF.

Synopsis of Situation on the BTNF — Available scientific information indicate that nitrate and
ammonia concentrations are increasing in lakes, ponds, and wetlands in at least parts of the BTNF due
in part to increases in atmospheric nitrogen. An important implication is that elevated nitrate and
ammonia concentrations increase the probability of less-than-suitable water quality being produced by
livestock grazing use.
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d. Motor-Vehicle Routes, Motorized Use, and Dispersed Roadside Camping

What the Scientific Information Indicates — A large volume of scientific information, some of which
is summarized in this report, shows definitive negative impacts of roads, motor-vehicle trails, and
motorized use on survival rates due to crushing and increased potential for desiccation, reductions in
habitat connectivity, altered hydrology, and reduction in water quality (see literature cited in the “A.1.
Distribution and Amount of Wetland and Wet/Moist Riparian Habitat,” “A.6. Habitat Connectivity,”
“B.1. Water Quality,” and “C.1. Survival as Affected by Vehicles, Heavy Equipment, Livestock, and
Recreationists (Direct Impacts)” sections). Patla (2001) and Bull (2009) show that national forest
roads — similar to situations on the BTNF — have a reasonably high potential to increase mortality
and reduce habitat connectivity, particularly where roads and motor-vehicle trails are near breeding
wetlands.

Existing Controls on the BTNF — The only applicable definitive control on the BTNF is the Forest
Plan’s Streamside Road Standard (USFS 1990b), but (1) there are no criteria in the standard to protect
spotted frogs and boreal toads or their habitat; (2) new roads have been constructed or widened within
riparian areas since 1990; and (3) there currently are a large number of roads within riparian areas,
including within 1/3 mile of breeding sites and within1% mile of breeding sites. Objective 3.3(a),
Sensitive Species Management Standard, and higher-level direction on sensitive species provides
general controls.

Information Showing that Impacts have no more than Minimal Effects on the BTNF — There is no
known information indicating that the impacts of roads, motor-vehicle trails, motorized use, and
associated camping documented in the scientific literature for a wide range of areas and situations,
including situations similar to the BTNF, do not occur on the BTNF or only have minimal effects (i.e.,
there is no information showing that the situation on the BTNF is somehow unique). In particular,
there is no known information indicating that roads, motor-vehicle trails, motorized-use, and
associated camping have not resulted in and are not resulting in (1) moderate to major increases in
mortality of metamorphs, juveniles, and adults in metapopulations where roads, authorized and
unauthorized motor-vehicle trails, and/or dispersed camping occur; and (2) metapopulation-level
impacts where roads reduce the amount of accessible summer habitat and breeding wetlands.

Synopsis of Situation on the BTNF — Available scientific information indicates that roads, motor-
vehicle trails, motorized use, and dispersed roadside camping likely has contributed to negative
impacts on spotted frog metapopulations on the BTNF, even though little or no documentation of
impacts exists for the BTNF, and that they continue to contribute to impacts on some metapopulations.

e. Livestock Grazing Use

What the Scientific Information Indicates — A large volume of scientific information, some of which
is summarized in this report, shows definitive negative impacts of several aspects of livestock grazing
use, including reduced survival due to trampling and lowered water quality, negative impacts on
herbaceous habitat (humid microsites, hiding/escape cover, insect habitat), lowered water tables,
altered plant species composition, accelerated water-level declines, and reductions in the prevalence of
burrows (see literature cited in the “A.1. Distribution and Amount of Wetland and Wet/Moist Riparian
Habitat,” “A.4. Herbaceous Species Composition,” “B.1. Water Quality,” “B.2. Surface-Water
Duration in Small Pools,” “B.3. Height and Structure of Live Herbaceous Vegetation, Thatch, and
Litter,” and “C.1. Survival as Affected by Vehicles, Heavy Equipment, Livestock, and Recreationists
(Direct Impacts)” sections, and Appendix A). While livestock grazing use can — in wetlands with
extensive stands of tall, dense emergent vegetation — create openings beneficial to tadpoles,
metamorphs, and adults (“B.3. Height and Structure of Live Herbaceous Vegetation, Thatch, and
Litter” section), this one potential benefit is outweighed by the much larger number of negative
effects. Trampling may have the largest potential to affect populations. A recent conservation
assessment on Yosemite toads (Brown et al. 2015) identified livestock grazing use, including
trampling, as one of two high priority risk factors.
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Existing Controls on the BTNF — There are no applicable definitive controls on the BTNF for
ensuring that livestock grazing use is controlled sufficient to retain suitable habitat conditions and to
sufficiently minimize impacts on survival. Objectives 3.3(a) and 4.7(d); Sensitive Species
Management Standard; and the Fish, Wildlife, and Threatened, Endangered, and Sensitive Species
Standard provide direction for this, but as yet there are no definitive, quantifiable controls based on
this direction to maintain sufficient control over livestock grazing use. No such controls existed in the
past. Identification of such controls is the purpose of the analysis in Appendix A.

Information Showing that Impacts have no more than Minimal Effects on the BTNF — There is no
known information indicating that the impacts of various aspects of livestock grazing use documented
extensively in the scientific literature for a wide range of areas and situations, including situations
similar to the BTNF, do not occur on the BTNF or only have minimal effects (i.e., there is no
information showing that the situation on the BTNF is somehow unique). In particular, there is no
known information indicating that livestock grazing use has not or is not impacting metapopulations
due to (1) reduced survival due to trampling and lowered water quality; (2) reductions in humid
microsites, hiding/escape cover, and insect habitat; (3) lowered water tables; (4) altered plant species
composition; (5) accelerated water-level declines; and (6) reductions in the prevalence of burrows.

Synopsis of Situation on the BTNF — In part due to the high maximum-use levels allowed under the
Forest Plan (e.g., 60-65% use of key forage species in riparian areas) and the lack of sufficient controls
over livestock grazing to address spotted frogs and boreal toads, a large amount of scientific
information (see Appendix A) indicates that livestock grazing use has contributed to impacts on
spotted frog metapopulations on the BTNF and that they continue to contribute to negative impacts on
some metapopulations.

f. Introduced Fish

What the Scientific Information Indicates — Scientific information, some of which is summarized in
this report, shows negative impacts of introduced trout on the distribution and abundance of spotted
frogs and boreal toads (see literature cited in the “C.3. Habitat Effectiveness and Survival with
Respect to Fish” section). Low abundance and absence of spotted frogs, related species of frogs, and
toads in otherwise suitable habitat has been linked to the introduction of non-native fish into formerly
fishless lakes that supported amphibian breeding.

Existing Controls on the BTNF — There currently are no definitive controls (e.g., specific Forest Plan
standards or prescriptions) that protect spotted frogs and boreal toads from stocked fish, aside from
Objective 3.3(a), Sensitive Species Management Standard, and higher-level direction on sensitive
species.

Information Showing that Impacts have no more than Minimal Effects on the BTNF — There is no
known information indicating that the impacts of introduced trout documented in the scientific
literature, including situations similar to the BTNF, do not occur on the BTNF or only have minimal
effects (i.e., there is no information showing that the situation on the BTNF is somehow unique). In
particular, there is no known information indicating that introduced trout did not result in or contribute
to reductions in the distribution of spotted frogs and boreal toads on the BTNF.

Synopsis of Situation on the BTNF — Available scientific information, combined with preliminary
results of inventories, indicate that that the introduction of trout into formerly fishless lakes and ponds
appears to have caused or contributed to reductions in the distribution of spotted frogs and boreal toads
on the BTNF (e.g., parts of the Wind River Range), including the loss of some metapopulations.

g. Distribution and Extent of Beaver Pond Complexes

What the Scientific Information Indicates — Scientific information, some of which is summarized in
this report, shows that (1) reductions in the distribution of beaver pond complexes can contribute to
lower distribution and abundance of spotted frogs and boreal toads; and (2) reductions in the
occurrence and spread of fires can negatively impact spotted frogs and boreal toads to through

59



reductions in non-forested habitat (e.g., moist meadows, willow communities), reductions in spring
flows which can affect duration of water in breeding wetlands, shading of breeding pools, and
reductions in the distribution and abundance of aspen (see literature cited in the “A.2. Mix of
Succession Stages in Forests” and “A.3. Occurrence and Extent of Beaver Pond Complexes” sections).
Reductions in the distribution and abundance of aspen is a likely contributor to reductions in the
distribution of beaver pond complexes.

Existing Controls on the BTNF — There currently are no definitive controls (e.g., specific Forest Plan
standards or prescriptions) that protect spotted frogs and boreal toads from fire suppression, removal
of beavers and/or beaver dams, or beaver trapping, aside from Objective 3.3(a), Sensitive Species
Management Standard, and higher-level direction on sensitive species.

Information Showing that Impacts have no more than Minimal Effects on the BTNF — There is no
known information indicating that the impacts of a reduced distribution of beaver pond complexes and
of altered fire-return intervals documented in the scientific literature do not occur on the BTNF or only
have minimal effects (i.e., no information showing that the situation on the BTNF is somehow
unique).

Synopsis of Situation on the BTNF — Available scientific and ecological information indicate there
continues to be (1) a lower distribution of beaver pond complexes than existed prior to Euro-American
settlement; and (2) reduced occurrence and extent of fires, which likely contributes on the BTNF to
lower amounts of non-forested habitat, reduced spring flows which has the potential to reduce the
duration of water in some breeding wetlands, increased shading of some breeding pools, and
reductions in the distribution and abundance of aspen. All of these likely are contributing to reduced
distribution and abundance of spotted frogs and boreal toads on the BTNF.

h. Artificial Reservoirs and Other Water Developments

What the Scientific Information Indicates — Scientific information, some of which is summarized in
this report, shows that large reservoirs and many smaller reservoirs eliminate riparian and wetland
habitat (replacing them with large bodies of water typically with unsuitable shoreline habitat) and
impact habitat connectivity, and that spring developments can reduce breeding and summer habitat
(see literature cited in the “A.1. Distribution and Amount of Wetland and Wet/Moist Riparian Habitat”
and “A.6. Habitat Connectivity” sections).

Existing Controls on the BTNF — There currently are no definitive controls (e.g., specific Forest Plan
standards or prescriptions) that protect spotted frogs and boreal toads from the construction and
maintenance of reservoirs and the development of springs, aside from Objective 3.3(a), Sensitive
Species Management Standard, and higher-level direction on sensitive species.

Information Showing that Impacts have no more than Minimal Effects on the BTNF — There is no
known information indicating that the impacts of large reservoirs and spring-development documented
in the scientific literature do not occur on the BTNF or only have minimal effects (i.e., no information
showing that the situation on the BTNF is somehow unique). In particular, there is no known
information indicating that large reservoirs and spring developments have not contributed to
reductions in the distribution of spotted frogs and boreal toads on the BTNF.

Synopsis of Situation on the BTNF — Available scientific information indicate that large reservoirs
appear to have contributed to reductions in the distribution of spotted frogs and boreal toads on the
BTNF. Also, there likely are breeding wetlands and summer habitat that is negatively affected by
spring developments.

i. Pesticides

What the Scientific Information Indicates — Scientific information, some of which is summarized in
this report, shows that rotenone has the potential to have major negative impacts on tadpoles. To the
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extent rotenone has been used in waters of the BTNF where and when breeding by spotted frogs
and/or boreal toads for breeding occured (see the “B.1. Water Quality” section).

» Existing Controls on the BTNF — Aside from Objective 3.3(a), which calls for the protection of
sensitive species to ensure that activities do not contribute to long-term or further declines in
populations, and aside related direction in the Forest Service Manual, there do not appear to be
protective measures that specifically apply to the effects of pesticides on amphibians.

» Information Showing that Impacts have no more than Minimal Effects on the BTNF — There is no
known information indicating that the impacts of rotenone documented in the scientific literature do
not occur on the BTNF or only have minimal effects.

» Synopsis of Situation on the BTNF — An investigation was not undertaken to determine the past use
rotenone on the BTNF or potential future uses.

J- Overrepresentation of Late-Seral Conditions

» What the Scientific Information Indicates — Scientific information, some of which is summarized in
this report, shows that overrepresentation of late-seral forestland has a range of negative effects,
including:

- Reduced water flow volumes and altered timing of flows.

- Reduced distribution and abundance of beaver pond complexes.

- Reduced quality and acreage of meadow, willow, and aspen communities.
- Increased shading of breeding pools.

- Lack of recently burned habitat.

- Reduced shrub and herbaceous cover.

Scientific information shows these to have negative effects on spotted frogs and boreal toads (see the
“A.2. Mix of Succession Stages in Forests” section). On the other hand, benefits of conifer forestland
include overstory canopy cover, large woody material, and maintenance of suitable water quality.

» Existing Controls on the BTNF — Objective 3.3(a), Objectives 4.3(b-c), and the Prescribed Fire
Guideline provides general direction for restoring habitat conditions, including the use of prescribed
burning to enhance or provided habitat for sensitive species, but no specific direction if provided for
reducing the amount of late-seral forestland or for addressing conifer expansion into meadows,
willows, and aspen.

» Information Showing that Impacts have no more than Minimal Effects on the BTNF — There is no
known information indicating that overrepresentation of late-seral forestland has not had or will not
have negative effects on spotted frog and/or boreal toad populations on the BTNF.

» Synopsis of Situation on the BTNF — Many parts of the BTNF have an overrepresentation of late-seral
forestland and scientific information provides sufficient information that negative effects are
occurring.

All of the artificial stressors summarized above, in combination with natural stressors, have high potential to be
the cause of reductions in the distribution and abundance of spotted frogs and boreal toads on the BTNF. The
preponderance of information indicates that chitrid fungus is the leading cause of reductions in the distribution
and abundance of boreal toads and possibly spotted frogs throughout most of the BTNF and that the range of
artificial stressors summarized above has worsened or compounded the effects of chitrid fungus. However, it is
not possible to tweeze out the relative contributions of each stressor in compounding the effects of chitrid fungus.
In some parts of the BTNF, non-disease stressors appear to have been drivers in reductions in the abundance of
spotted frogs and boreal toads (e.g., introduction of trout into waters of the Wind River Range).

61



Together, the preponderance of scientific information on the effects of stressors and the status of Columbia
spotted frogs and boreal toads in Region 4 of the Forest Service (i.e., sensitive species status) and in Wyoming
(i.e., NSS Cell rating of NSS4 and S3 rating in the Wyo. Natural Heritage Program for spotted frogs, and NSS
Cell rating of NSS1 and S1 rating in the Wyo. Natural Heritage Program for boreal toads) indicates that the
combination of habitat conditions and survival elements are at levels that spotted frogs and boreal toads have and
will likely continue to be negatively affected. At a minimum, the combination of artificial stressors outlined above
reduce the chances that some spotted frog and boreal toad metapopulations will be able to persist in the event of
catastrophic events in addition to the introduction of chitrid fungus.

4. MODELED CAPABLE HABITAT
Capable Frog and Toad Habitat

Capable breeding, summer, and migration habitat of spotted frogs and boreal toads was modeled (Maps 5 and 6).
Modeled capable habitat for spotted frogs and boreal toads was modeled together, except for summer habitat.
Modeled capable habitat is only presented in two maps to avoid overlap in locations of spotted frog and boreal
toad locations. Habitat was modeled as follows:

1. Breeding Habitat for Spotted Frogs and Boreal Toads (and Summer Habitat for Spotted Frogs) — This
consists of all aquatic habitat (water layer for the BTNF, aquatic habitat in the 2007 vegetation layer,
National Wetland Inventory map, only including stream habitat of <2% gradient) and willow,
cottonwood, and riparian herbland types from the 2007 vegetation layer below 9,000 feet. The three
riparian vegetation types were included because small unmapped aquatic habitat exists within these types
and locations can shift over time. For example, beaver ponds in willow habitat and oxbow wetlands
change over time. It is recognized that only a small portion of the three riparian vegetation types provide
agquatic habitat that is capable for breeding, but they provide a reasonable representation of where capable
aquatic breeding habitat exists. This zone also encompasses capable habitat for spotted frogs during
summer months.

Maps 5 and 6 show the locations of known existing boreal toad and spotted frog breeding sites on the
BTNF, indicating that (1) modeled capable breeding habitat encompasses the landscape attributes that
make habitat capable for breeding, with a few minor exceptions; and (2) there is more capable breeding
habitat than currently is being used by spotted frogs and boreal toads. This can be more readilty observed
in the inserts of Maps 5 and 6. Results of capable habitat modeling depicted in Maps 5 and 6 are coarse
scale and it is recognized that each species likely favors a certain set of conditions that may only be found
within a subset of the conditions represented by modeled capable breeding habitat.

2. Summer Habitat for Boreal Toads — While boreal toads can forage and venture further from riparian
zones than 100 yards, a large majority of adult and juvenile toads remain within about 100 yards of
surface water, not including during migration when they can move much further from water (see “F.
Buffer Zones and Levels of Protection” for discussion and citations). Although boreal toads tend to avoid
using closed-canopied conifer forestland, conifer forestland with high percent canopy cover were not
excluded given the narrowness of the ‘summer habitat” band (100 yards) and the likelihood they would
use the edges of these stands. (Map 6)

Summer habitat also includes riparian habitat and, therefore, ecompasses much of the modeled breeding
habitat (above). Other habitats used during this period range from silver sagebrush and shrubby cinquefoil
(riparian habitat not included in capable breeding habitat) to mountain big sagebrush and mountain
shrubland to aspen to open conifer habitat.

3. Migration Habitat — A relatively large proportion of spotted frogs and boreal toads have been found, in
a range of studies, to migrate as far as 1% miles (and further) between breeding sites and summer habitat
(see “F. Buffer Zones and Levels of Protection” for further discussion and citations). Because they tend
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Map 5. Modeled capable habitat for Columbia spotted frogs on the Bridger-Teton National Forest; GIS and mapping were
done by Ashley Egan, Lead Wildlife Technician, Greys River and Kemmerer Ranger Districts.
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Map 6. Modeled capable habitat for boreal toads on the Bridger-Teton National Forest; GIS and mapping were done by
Ashley Egan, Lead Wildlife Technician, Greys River and Kemmerer Ranger Districts.
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to remain closer to water and because a majority remain within 1/3 mile of breeding sites, migration
habitat in Maps 5 and 6 is split between “Migration Habitat” (<1/3 mile from capable breeding habitat)
and “Extended Migration Habitat” (<1% miles from capable breeding habitat). Migration habitat within
1/3 mile of capable breeding habitat is more important that between 1/3 mile and 1% miles. Migration
habitat currently includes all cover types. Future revisions will include eliminating high elevation cliffs,
talus slopes, and similar areas.

These zones also encompass habitat that can be used for emigration, and they also encompass uplands
that contribute sediment to streams and wetlands.

Modeled capable habitat will be refined, for example, by removing high elevation areas like complexes of cliffs
and talus slopes, high elevation areas of high bare ground, and interiors of reservoirs.

Riparian Habitat within Capable Grazing Lands

A previous modeling effort (USFS 2009) took a similar approach for modeling capable habitat for spotted frogs
and boreal toads, but incorportated different vegetation types of the 2007 vegetation layer for the BTNF, it used a
different buffer zone width, and it only included capable grazing lands within active livestock allotments. The
2009 modeling effort for spotted frogs and boreal toads included two categories, recognizing that information in
the “F.Buffer Zones and Levels of Protection” section of this report demonstrate shortcomings of this earlier
modeling effort. Nonetheless, it provides general information on acreages of riparian and aquatic habitat within
lands that are capable for livestock grazing within active livestock allotments. This information will need to be
recalculated when the capable habitat modeling effort (previous section) is completed.

1. Riparian and Aquatic Habitat — This included all of the riparian vegetation types (including silver
sagebrush and shrubby cinquefoil), perennial streams, and lakes and ponds in the 2007 vegetation layer
for the BTNF. This is where much of the capable breeding habitat for both species and summer habitat for
spotted frogs exists, where a portion of boreal toad summer habitat exists, and where a portion of
migration habitat exists. In the 2009 effort, this zone was referenced as “Actual and Potential Primary
Amphibian Habitat, but it was changed to “Riparian and Aquatic Habitat” in this report since capable
breeding habitat has been refined (see previous section).

Table 1. Estimated acres of important habitat for spotted frogs and boreal toads in livestock allotments of the Bridger-Teton
National Forest, including lands that have the potential to influence water quality of wetland habitat used for breeding.

Geographic Scope Riparian and Aquatic Habitat  Adjoining 1/4-mile (Watershed Area)
Cattle Allotments

Total Acres throughout Allotments 77,626 757,083

Acres on Capable Cattle Grazing Lands 50,681 232,652
Sheep Allotments

Total Acres throughout Allotments 31,422 425,483

Acres on Capable Sheep Grazing Lands 18,784 115,361

2. Adjoining 1/4-mile Upland Habitat — This delineation likely encompassed a majority of upland habitat
actually and potentially used by spotted frogs and boreal toads. See the “Within 200 Yards of Breeding
Wetlands and Streams” subsection of the “Buffer Zones and Levels of Protection” section, below.

The delineation in Table 1 titled “Adjoining 1/4-mile (Watershed Area)” was set at 1/4-mile in part to
encompass actual and potential upland habitat used by spotted frogs and boreal toads, but was also set at
1/4- mile in recognition that the effects of up-gradient watershed conditions can affect the suitability of
amphibian breeding sites through erosion and sedimentation.
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E. DEFINITIONS

1. COARSE-FILTER AND FINE-FILTER

Coarse-filter — In general, “Strategies for setting biodiversity planning goals based on providing an
appropriate mix of ecological communities across a planning landscape...” (Haufler 1999a:19) and on
providing an appropriate composition and structure within these communities, rather than focusing on the
needs of specific species (see explanation below). In particular, for the purposes of this report, a coarse-
filter approach is founded on restoring/maintaining natural conditions or conditions within the natural
range of variability (Applet and Keeton 1999, Haufler 1999a, and Haufler 1999b, and section 12.14 of
WO Amendment 1909.12-2015-1).

Fine-filter — “Strategies for setting biodiversity planning goals based on the needs of individual species
or guilds of species, thus providing for the needs of those species or guilds” (Haufler 1999a:19).

Coarse-scale — “A level of resolution or grain size used in determining or mapping data based on larger
units, such as a large pixel size or large grain” (Haufler 1999a:19).

Fine-scale — A level of resolution or grain size used in mapping or measuring data based on units such
as small grain size or small pixel size” (Haufler 1999a:19).

Haufler’s (1999a) definition of coarse-filter was expanded to fill the gap of not having the definition of coarse-
filter or fine-filter address within-community composition and structure. The coarse-filter approach can be viewed
as meeting the needs of entire wildlife communities, with the recognition that approximating the conditions under
which a native wildlife-community formed is the best that can be done to meet the needs of the community as a
whole (Reid and Miller 1989, Keystone 1991, Noss and Cooperider 1994, Hunter 1996, Aplet and Keeton 1999,
Everett and Lehmkuhl 1999, Haufler 1999a, USFS 2012). As such, adding within-community composition and
structure to the definition of coarse-filter is a fine-tuning of the definition. The fine-filter approach clearly is
limited to meeting the needs of individual species or guilds, and adding within-community composition and
structure would conflict with the original definition.

2. WETLANDS

Wetland — In general, wetlands are “transitional areas between terrestrial and aquatic systems where the
water table is usually at or near the surface or the land is cover by shallow water;” they are lands where
saturation of soils with water is the dominant factor determining soil development and the types of plant
and animal communities living in the soil and on its surface (Cowardin et al. 1979, Laubhan et al. 2012).
As noted by Laubhan et al. (2012:98), “The Cowardin et al. (1979) definition captures the dynamic nature
of wetlands and identifies the importance of hydrology” and is still applicable today. The Clean Water
Act defines wetlands as “those areas that are inundated or saturated by surface or groundwater at a
frequency and duration sufficient to support, and that under normal circumstances do support, a
prevalence of vegetation typically adapted for life in saturated soil conditions...” To be suitable for
breeding amphibians, wetlands must have standing water during the breeding season, and wetland types
range from ponds/lakes, to very small pools, to wet meadows with little visible open water, so long as
there is sufficient openings to provide for sun exposure (Bull 2005, Carey et al. 2005, Keinath and McGee
2005, Muths 2005, Patla and Keinath 2005, Reaser and Pilliod 2005). Surface water many times is
seasonal in wetlands used by frogs and toads. After the breeding season, wetland habitats used by spotted
frogs and boreal toads are more encompassing, including those with no surface water but with saturated
soils.

Isolated Basin Wetland — A wetland that is situated in a topographic depression outside of a riparian
zone (i.e., isolated from riparian areas). An isolated basin wetland, for the purposes of this report, is a type
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of palustrine wetland, which have the following characteristics: situated in a topographic depression, <20
acres, absence of wave-formed or bedrock shoreline, <6.6 ft. water depth at deepest point in low water,
and many times have emergent vegetation, shrubs, and/or trees (but this latter characteristic is not a
requirement) (Cowardin et al. 1979).

Riverine Wetland — These wetlands occur within a channel (Cowardin et al. 1979), and include rivers,
streams, and creeks.

Beaver ponds and other basin wetlands (i.e., those in a geographic depression) within riparian zones are included
in discussions of riparian habitat. Both of these types of wetlands technically fall within the scope of palustrine
wetlands, but they are distinguished from *“isolated basin wetlands” by their inclusion within riparian zones and
not “isolated” from riparian areas.

3. BREEDING SITES

Breeding sites are defined in two ways for the purposes of this report: (1) what constitutes a breeding site with
respect to signs of breeding activity (the first definition below), and (2) what constitutes breeding sites with
respect to existing/historic status and known/unknown status (all other definitions, below):

Existing Breeding Site — A wetland or wetland complex used for breeding by spotted frogs or boreal
toads on the BTNF, regardless of whether their use as a breeding site is known. To be consistent with
other definitions, for the purposes of suitable condition statements, existing sites are those that exist

during the period 1999-present, until 2015, when it will shift to a 10-year period (see next definition).

Documented Breeding Site — For a wetland or wetland complex to be documented as a breeding Site, one
or more of the following must be documented for the wetland(s): (1) presence of eggs, (2) presence of
tadpoles, (3) presence of individuals that are metamorphosing or have recently been metamorphosed
(Patla et al. 2008).

Known Existing Breeding Site — For the purposes of objectives, this refers to all breeding sites on the
BTNF that currently exist and that are known (at least one documented occurrence of breeding from 1999
through 2015). After 2015, “existing,” for the purpose of suitable condition statements and objectives,
will shift to “at least one record of breeding within a 10-year period,” assuming that sites were surveyed
at least 5 times during the 10-year period. Otherwise, the “known existing” status® would be retained
until there is sufficient information to demonstrate a given site is no longer being used for breeding. The
year 1999 is used as a cutoff because 1999-present data represents the current effort to locate breeding
sites on the BTNF. Patla (2000) did her first survey work on the BTNF in 1999, but not all of the sites she
located have been revisited since then. This means that many of the yet-to-be-revisited sites could still
have breeding activity. Until all sites have been revisited, we need to assume they are being used for
breeding until data shows they are not.

Also included in this category are historic breeding sites for which juvenile frogs or toads are found
within about 1/3-mile of a historic breeding site (possibly up to 1% miles if capable wetland is sparse)
even if no recent records of breeding activity exist at the historic breeding site; distances of 1/3 mile to 1'%
miles will need to be evaluated). Most juvenile spotted frogs and toads typically remain within 1/3 mile of
breeding sites, but some can venture further. Follow-up surveys should be conducted to determine
breeding status of the historic site. Additionally, locations of juvenile boreal toads can be treated as a
proxy for ‘breeding site’ until a breeding site is found if there are no known existing or historic breeding
sites within about 1/3 mile. Boreal toads are treated in this way given their status and because so few
breeding sites have been found on the BTNF.

P Only as used in suitable condition statements and objectives. This would not be used in assessing trends based on monitoring of breeding
presence/absence.
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Known Historic Breeding Site — All breeding sites on the BTNF for which there is documentation of
breeding activity prior to 1999, but for which there are no records of breeding occurring after 1999. After
2015, “historic” will shift to “prior to 10 years of the current year.”

Known Historic Breeding Site having Capable amphibian wetland habitat — This refers to all Known
Historic Breeding Sites that have documented existence of capable amphibian wetland habitat (see below
for criteria for capable amphibian wetland habitat). This distinction is made because conditions of some
known historic breeding sites may have naturally changed to the point they no longer have the capability
to support spotted frog or boreal toad breeding.

Capable Amphibian Habitat — All perennial streams, riparian habitat, and wetlands in the BTNF
corporate database and National Wetland Inventory, and all habitat within 1/3-mile of streams, riparian
habitat, and wetlands (vs. 1/4 mile in USFS 2009). In combination, the habitats within this area
encompass known and unknown breeding sites, historic breeding sites no longer used, potential future
breeding sites, the majority of historic and existing migration and summer-use habitat, and potential
future migration and summer-use habitat. It also incorporates some of the upslope watersheds that affects
water quality, the sedimentation (filling-in) of wetlands, and water flow volumes and timing of water
flows. A 1/3-mile buffer encompasses only a small portion of the lands that affect these latter habitat
elements, but it provides some representation of them. If habitat is assessed at smaller scales on the
BTNF, consideration should be given to mapping watershed functions that affect breeding, migration, and
summer habitats. See the “Buffer Zones and Levels of Protection” section, below, for the basis of 1/3
mile.

If suitable condition statements and objectives were to only apply to known breeding sites and associated
habitat (e.g., habitat within 1/3 mile or 1% mile, depending on the suitable condition statement), this
could easily lead to continued declines in spotted frog and boreal toad distribution and abundance.
Capable amphibian habitat is referenced in some suitable condition statements because there are many
existing and historic breeding sites that are not “known” and, therefore, would otherwise not be protected.

Capable Amphibian Wetland Habitat — Wetland habitat that is capable of supporting breeding, summer
use, or migration habitat by spotted frogs or boreal toads. At a basic level, such wetlands meet the
following criteria (based on information cited earlier): (1) a wet area that meets the definition of a wetland
(see definition in the “Habitat and Ecology” discussion for Columbia spotted frogs, previously in this
report); (2) gradual slope and the existence of shallow surface water (e.g., roughly about 3-10 inches); (3)
surface water that meets criteria 2 from the period of snowmelt at least through sometime in June (low
elevation) or July (high elevation); and (4) existence of emergent vegetation.

F. BUFFER ZONES AND LEVELS OF PROTECTION

An important part of managing activities to minimize adverse effects on spotted frogs and boreal toads is the use
of buffer zones (Keinath and McGee 2005, Patla and Keinath 2005, Goates et al. 2007). Buffer zones do not
provide complete protection from human-related activities, but rather constitute “areas of closely managed
activity,” as characterized by WDEQ (2004:19), although interior buffer zones could very well be designated as
full protection (Semlitsch and Bodie 2003). Semlitsch and Bodie (2003) recommended three different buffer
widths to address different natural history needs of amphibians and reptiles around core wetlands. Goates et al.
(2007) evaluated the standard 100-ft. buffer width using boreal toads as a case study, but they only considered the
use of one buffer width to cover the range of natural history requirements of toads and the multitude of human-
related activities that can affect them.

Several authors have questioned the width of buffer zones currently in use around breeding wetlands (Wind and
Dupuis 2002, Bull 2009, Browne and Paszkowski 2010). Also, given the different natural history requirements of
the two species and the widely varying levels of effects of human-related activities and facilities, more than one
buffer widths is needed. The width of buffer zones depends on the habitat resources to be protected, the human-
related activity being addressed, the level of protection, and the time of year.
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The different widths of buffers — ranging from 100 ft. to 1% miles — provide different utilities depending on the
specific aspect of resources needing management or protection and the human-related activity being evaluated.
Three general rules apply: as distance from breeding wetlands increases, (1) the density of frogs and toads
decreases, especially after 1/3-mile; (2) the potential for individual frogs and toads to be negatively impacted
declines; and (3) movement corridors and use areas of frogs and toads become increasingly linear, especially after
1/3-mile (e.g., within several hundred yards of breeding sites, frog and toad movement and use patterns are more
scattered, but after about 1/3-mile, usually only a small number of “spokes” of use extend outward, typically
associated with riparian zones (Turner 1960, Pilliod et al. 2002, Muths 2003, Bartelt et al. 2004, Pierce 2006). In
combination, these general rules mean that (1) wider buffer zones are needed for activities with proportionately
greater levels of potential impact (e.g., a wider buffer zone would be needed for an oil and gas development than
for a small group of trucks/camping trailers); (2) higher levels of protection are needed closer to breeding sites,
especially within 1/3 mile; and (3) protective measures need to focus increasingly on riparian zones, immediately-
adjoining uplands, and wetlands further from breeding sites (e.g., beyond 1/3 mile).

Important note: This section only sets the stage for identifying buffers for particular activities and facilities, to
summarize natural history information of spotted frogs and boreal toads related to distances from breeding sites,
and to outline basic principles and concepts related to buffer widths. In part, a purpose of this section is to provide
this information in one place and to avoid repeating the same information in many different parts o this report.
This section does not provide a review of the scientific literature, nor does it identify specific recommendations
for buffering specific activities and facilities.

1. WITHIN 100 FEET OF BREEDING WETLANDS (AND RIPARIAN AREAS)

The main purpose of this buffer zone is to protect the integrity of breeding wetlands and to help protect spotted
frogs and boreal toads when they inhabit breeding sites, not when they move beyond these areas. Additionally,
when applied to riparian zones, the purpose is to protect the integrity of riparian systems and secondarily to help
protect spotted frogs and boreal toads when they inhabit riparian zones.

Why 100 Feet?

A buffer zone of 100 feet from riparian zones and wetlands is common in resource management and was
primarily established to protect water quality and aquatic resources, not the species associated with riparian areas
or wetlands (see Goates et al. 2007 for supporting literature). In their literature review, deMaynadier and Hunter
(1995) said recommended buffer strips for riparian areas range from about 100 ft. to 110 yards. The Logging in
Riparian Area Standard of the Forest Plan (USFS 1990b:133) requires that no logging activities take place within
100 feet of riparian zones to protect water quality. Also to protect water quality as well as to protect riparian
habitat, one of the best management practices of the State of Wyoming for protecting riparian zones from roads
and logging activities is to “closely manage” timber harvest and road construction within 50 ft. (or height of
mature trees) of riparian zones where slopes are less than 35% and 100 ft. where slopes are greater than 35%
(WDEQ 2004). In their “ideal” category for several forest types (i.e., where meeting the needs of amphibians is a
primary focus of management), PARC (2008) recommended maintaining forestland conditions within 50-330 feet
of wetlands to maintain cooler, moister conditions near streams and wetlands, and to sustain recruitment of litter
and large woody debris; and maintaining large woody debris and standing trees and snags for future large woody
debris. Semlitsch and Bodie (2003) recommended full protection within 100-200 ft. of core amphibian wetlands
to protect water resources and to provide a buffer to protect the aquatic habitat.

Of all parts of spotted frog and boreal toad habitat, breeding wetlands are the most important and this is where the
highest levels of negative impacts can occur as a result of human activities (Maxell 2000, Bull 2005, Carey et al.
2005, Keinath and McGee 2005, Patla and Keinath 2005, Reaser and Pilliod 2005, Schmutzer et al. 2008, Bull
2009, USFWS 2011). Thus, of any part of their habitat, it is imperative to maintain breeding wetlands and
maintain suitable conditions in breeding wetlands, which may require full and complete protection for many
human-related activities. It is also important to afford full protection to the greatest extent possible, to a buffer
zone around breeding wetlands. The absolute minimum recommended width is 100 feet (deMaynadier and Hunter
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1995, Semlitsch and Bodie 2003, Goates et al. 2007), except that PARC (2008) provided a range of 50 ft. to 330
feet. No studies have identified a recommended buffer zone around breeding wetlands that would protect
individual frogs and toads from being crushed or otherwise disturbed. Setting the buffer zone at 100 ft. around
breeding wetlands should, if activities are properly limited within this area, provide adequate protection to eggs,
tadpoles, metamorphs, and adults while they are attending breeding wetlands.

A 100 ft. buffer zone around breeding sites does not include pre- and post-breeding movements, dispersal,
summer habitat use, and hibernation habitat. Goates et al. (2007:480) found that “The standard method of creating
30.5m [100 ft.] buffers [around all aquatic habitat, not just breeding sites] does not protect all critical habitats for
boreal toads... Toads moved up to 100 m into upland areas, more commonly in late July and August.” Goates et
al. (2007:478, 481) also found that *...important portions of breeding sites, overland dispersal routes, upland
habitats frequented by toads, and small unmapped streams and seeps used for hibernation were still not covered
by the current [100 ft.] buffer zones at six of the seven sites,” and that “...ground truthing and implementation of
a 30.5m buffer will not necessarily include all habitats used.” Their results indicate that buffers larger than 100 ft.
are needed for boreal toads. Goates et al. (2007) stressed the importance of ground-truthing to make sure all
breeding wetlands, perennial streams, and seeps are taken into account when setting buffers for particular
activities since they found that seeps and some perennial streams did not show up on GIS layers.

The main habitat elements and vegetation types that are important to spotted frogs and boreal toads at breeding
sites and in riparian areas include the following:

e The wetland itself.

» The shoreline area, which includes a small portion of the area’s wet meadow, moist meadow, silver
sagebrush-cinquefoil, willow, and forest types.

 Riparian habitat, with the most important types of habitat including wetlands, streams, wet meadow,
moist meadow, silver sagebrush-cinquefoil, and willow types.

Pertinent Activities and Facilities

Objectives, suitable condition statements, and recommended management constraints that includes a 100 ft. buffer
zone around breeding wetlands or along riparian zones range from carefully controlled (e.g., livestock grazing and
recreation), highly restrictive (e.g., roads along riparian areas) exclusionary, (e.g., roads adjacent to breeding
wetlands, timber harvest).

The degree of habitat suitability that needs to be restored or maintained and the degree to which activities need to
be managed within the 100-ft. buffer depends on the activity and whether it occurs in the vicinity of breeding
wetlands or along riparian areas. The following provides a summary of why the different activities may be
addressed differently within this zone, but does not provide the basis for restricting each of the respective
activities. Additional details and citations are found later in the report.

» Roads and Motor-Vehicle Trails — Given the major adverse effects of roads and motorized vehicle use
on several aspects of frog and toad ecology and survival, especially as the distance between roads/motor-
vehicle trails and breeding sites declines, restrictions on roads, motor-vehicle trails, and motorized use
(including camping) is highest in the 100-ft. zone. Impacts from roads, motor-vehicle trails, and
associated use includes road construction, road widening (including incremental increases in width over
time), and increases in traffic volumes or changes in the timing of traffic volume. Moving roads out of
this zone should be seriously evaluated and considered, especially for boreal toads given their higher
conservation concern.

» Qil, Gas, and Mineral Development — Similar to roads, oil, gas, and mineral development has the
potential to have major adverse effects on frog and toad ecology and survival when located close to
breeding sites and, therefore, restrictions are most applicable within 100 feet of breeding sites.
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Fish Stocking — The main concern with respect to past and present fish stocking is the impacts it has on
reproductive success, and this occurs at this geographic scale (i.e., within 100 feet of breeding sites).

Recreation — Although not as intensive as roads and oil/gas developments, recreation (e.g.,
campgrounds, dispersed camping, off-trail motorized use) can have major adverse effects on frogs and
toads at breeding sites. In some aspects, impacts have the potential to be greater, for example, if people
were to camp on the shoreline of a breeding pool and if trucks or ATVs were to drive through or “mud-
bog” in breeding wetlands. The BTNF currently does not allow, by a special order, dispersed camping
within 100 ft. of streams and lakes. The main reason for the special order is to protect water quality and to
protect the integrity of aquatic systems. To the extent it is obeyed, this restriction would also reduce the
impacts to spotted frogs and boreal toads that are in the general area, but it does not cover breeding sites
in smaller systems like small ponds and wet meadows.

Livestock Grazing — Of all places to restrict livestock grazing use to protect spotted frogs and boreal
toads, the most important is at breeding sites due to the wide range of potential effects of cattle and sheep
grazing use at wetlands and the magnitude of these potential effects. Many amphibian experts recommend
excluding livestock from breeding wetlands, which provides a default starting point. However, if suitable
habitat conditions can be retained (including retention of suitable hiding and escape, shade, humidity at
ground level, water quality, water volume, tadpole forage, invertebrate habitat), and if trampling of egg
masses, tadpoles, metamorphs, and adults can be kept to a bare minimum, livestock grazing can be
accommodated in this zone. While most habitat changes only last until the next growing season, these
habitat changes occur every year. Additionally, livestock grazing has the potential to impact the integrity
of breeding sites, meaning that long-term factors like species composition and hydrology need to be
considered.

Timber Harvest and Mechanical Treatment — The Logging in Riparian Area Standard does not allow
timber harvest activities within 100 feet of riparian habitat (USFS 1990b:133), which is similar to
silvicultureal best management practices identified by the Wyoming Department of Environmental
Quality (2004). Not allowing logging and mechanical treatment (except possibly cutting with chainsaws
and leaving lay in some situations) within riparian areas, as well as within 100 feet of breeding sites,
would help protect the integrity of these areas, and it would protect individual frogs and toads from being
crushed by heavy equipment, protect against soil compaction and elimination of burrows, and would
avoid other impacts. While timber harvest practices and mechanical treatments on any given site typically
only occur once every several decades, habitat changes resulting from these activities can last many
decades, depending on the habitat component. deMaynadier and Hunter (1995) recommended a no cutting
zone along riparian areas of at least 33-82.5 feet, with a wider “light partial cutting” zone outside of this.
The suggested determining this width based on stream width, intensity of adjacent harvest, and slope.

Fire — Fire is not addressed at this scale for several reasons, including that (1) managing fire is
imprecise, at the other end of the spectrum from timber harvest; (2) fire is a natural process that
periodically directly and indirectly affects many breeding sites, and it is a process that the area’s
amphibian community evolved to withstand; (3) fire burns the immediate vicinity of breeding sites
infrequently (e.g., on average every 30-50 years at the high end, to every 300 years or more at the low
end); and (4) fire tends not to burn into wetland complexes and riparian areas on the BTNF. Also, there
are several aspects of fire upon which frog and toad habitat depend, including the period rejuvenation of
aspen stands which in turn is needed to maintain beaver pond complexes in some drainages, and reduced
conifer canopy cover allows for greater discharge volumes of some springs. For wetland sites where there
is a reason to keep fire away from the breeding sites, the 100-ft. buffer zone may provide an option,
although the 200-yard buffer zone would provide more protection to the wetland site and shoreline. Small
encroachments of fire into the 200 yard buffer would be proportionally narrower than would occur with a
100 ft. buffer.
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2. WITHIN 200 YARDS OF BREEDING WETLANDS AND STREAMS/LAKES

The main purposes of this buffer zone (between 100 ft. and 200 yards from breeding wetlands) is to protect the
movements of spotted frogs and boreal toads to and from breeding wetlands, to minimize or prevent artificial
lighting and artificial noise that can disrupt breeding, tadpole growth, or survival, and secondarily to conserve
suitable summer-habitat conditions.

Also, as a separate issue, habitat within 200 yards of perennial streams and riparian areas is important to both
species, especially boreal toads since spotted frogs typically do not appear to venture this far from riparian areas
except during migration. This corridor is most important within about 1/3 mile of breeding wetlands (see the
“Within 1/3 Miles of Breeding Wetlands” section) and 1% mile of breeding wetlands (see the “Within 1% Miles
of Breeding Wetlands” section).

Why 200 Yards?

From Breeding Wetlands

A buffer of 200 yards would encompass a relatively large proportion of the use area of individual populations, and
would encompass important habitats used for movements to and from breeding sites and would minimize effects
of artificial lights (e.g., at least those associated with buildings and camping) and artificial noises (e.g., at least
those associated with camping and other typical activities on national forests) in the immediate vicinity of
wetlands. A buffer of 200 yards serves as way to manage uses and facilities at a geographic scale that is just
above that of the breeding wetlands but below the 1/3 mile buffer.

In a review of studies of amphibians and reptiles, Semlitsch and Bodie (2003) found that core terrestrial habitat
for amphibians surrounding wetlands ranged from about 175 to 315 yards, based on studies on 19 species of frogs
and 13 species of salamanders. For frogs only, they found core terrestrial habitat to range from about 225 to 400
yards. The latter is approaching 1/3 mile (587 yards), which is addressed next. Based on 166 journal articles on
amphibian movements, Smith and Green (2005) found that about 30% of amphibians studied in these articles
moved a maximum distance of about 220 yards (200 m). For anuran frogs, it was about 18% based on 102 journal
articles (salamanders had shorter maximum distances). These are maximum distances moved and they were
analyzing data in the context of genetic interchange with adjoining metapopulations, so while this information is
insightful, it does not address ‘core’ habitat.

In a study by Pilliod et al. (2002), the average distance traveled by male spotted frogs between breeding sites and
summering habitat was typically less than 200 yards, but average distances among years for females was 480-590
yards, or just over 1/4 mile. About 60% of the locations of male and female boreal toads during spring and
summer were within about 220 yards of breeding pools in Bartelt et al’s. (2004) study, but this information was
only based on toads at one breeding wetland. Based on his results, Bartelt et al. (2004) recommended a buffer
zone of about 165-220 yards, which he felt would protect 75% of all (primarily male) movements. In Muths’
study in Rocky Mountain National Park, more than half of boreal toad locations during spring and summer were
within about 200-225 yards of breeding sites.

Funk et al. (2005) found that about 75% of juvenile spotted frogs in a northern Montana study area remained
within about 220 yards of the breeding pond and about 96% of adults remained within about 220 yards of the
breeding pond. This appears to be more typical of Great Basin populations in which adults typically remain close
to breeding wetlands.

From Perennial Streams and Lakes within 1/3-mile or 1%-mile of Breeding Sites

In studies in which researchers assessed locations of boreal toads relative to water sources, average and maximum
distances varied from study to study, but most toads appeared to focus their activities within about 200 yards.
Goates et al. (2007) found on the Fishlake National Forest that males appeared to prefer staying near water
sources (e.g., within 30 ft.) and that, although females ventured further from water, most stayed within about 330
feet. Brazier and Whelan (2004) said that one of the most important findings of the study reported upon by Goates
et al. (2007) was the importance of small (< 1 ft. wide) perennial streams for boreal toad use, particularly in late
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summer. Long and Prepas (2012) found that male and female toads established their refugia 409 + 167 and 428 +
114 feet, respectively from surface-water features (range = 3 — 1,687 feet, or 1 — 622 yards).

Bull (2009) mapped the locations of metamorph and juvenile boreal toads associated with three breeding sites in
northeastern Oregon. Nearly all metamorphs and juveniles shown dispersing from one breeding site (Figure 3 in
her publication) appeared to remain within 200 yards of streams, although it is not clear how far she looked for
metamorphs and juveniles beyond 200 yards from streams and breeding wetlands. At the other breeding site,
shown in Figure 3 of her paper, a fairly large proportion of metamorphs and juveniles were further from streams
and the breeding site, but most were within about 200 yards of riparian habitat. A small proportion of metamorphs
ventured into open forestland and a fairly large proportion of juveniles did. In Schmetterling and Young’s (2008)
study, relatively large numbers of boreal toads used riparian corridors for travel; 82% of radio-tagged toads were
located in riparian areas or in water, and only about 18% were located in upland sites.

In a study by Browne and Paszkowksi (2010) on boreal toad hibernation sites, 30% of sites were within about 110
yards of water; but they did not identify the number or proportion that hibernated beyond about 110 yards and
within 200 yards (or any other buffer beyond 110 yards). The percentage within 200 yards presumably was higher
than 30% and likely was a fair bit higher than this. Based on other studies, it is likely that most boreal toads did
not hibernate far beyond 200 yards from water. As such, compared to the rest of the landscape, habitat within 200
yards provided a disproportionate amount of hibernation sites.

Other studies showed use of uplands by spotted frogs and boreal toads (Pilliod et al. 2002, and possibly Bartelt et
al. 2004), with most uplands used by these species occurring relatively close to riparian areas, perennial streams,
and wetlands.

While a 200 yard buffer recognizes the importance of upland habitat close to riparian zones and perennial streams,
it needs to be recognized that uplands further from riparian zones and perennial streams provide habitat for
spotted frogs and boreal toads. Pilliod et al. (2002), for example, documenting several male spotted frogs
traveling as far as nearly 1 mile between lakes that had no riparian corridor. Bull (2009) had similar findings for
boreal toads.

Pertinent Activities and Facilities

Only five human-related activities and facilities are addressed at this scale. The following provides a summary of
why the different activities may be addressed differently within this zone, but does not provide the basis for
restricting each of the respective activities. Additional details and citations are found later in the report.

» Roads — Given the potential for roads to limit movements of spotted frogs and boreal toads to and from
breeding wetlands and the high potential to increase mortality of spotted frogs and boreal toads as they
move to and from breeding wetlands, restrictions on roads, motor-vehicle trails, and motorized use
(including camping) is applicable in the 200-yard zone. Activities associated with roads, motor-vehicle
trails, and motorized use that cause impacts includes road construction, road widening (including
incremental increases over time), and increases in traffic volumes and changes in the timing of traffic
volume.

» Qil, Gas, and Mineral Development — These developments have the potential to act as barriers to
movements of frogs and toads, impact breeding and survival due to artificial lighting and artificial noises
near breeding pools, and to eliminate summer habitat within 200 yards of breeding wetlands. Therefore,
the 200-yard buffer width provides an opportunity to manage this use sufficiently to minimize or avoid
adverse impacts.

» Timber Harvest and Mechanical Treatment — Timber harvest and mechanical treatment at this scale
(between 100 feet and 200 yards of breeding sites and riparian areas) can reduce water quality through
elevated sedimentation rates, reduction in moist/humid microsites for frogs and toads, and possibly
crushing of amphibians by heavy equipment, depending on timing.
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» Recreation — While impacts are less than would occur when dispersed camping sites exist within 100
feet of breeding sites, dispersed camping within 200 yards of breeding sites can have particularly high
impacts to reproductive success and to the survival of metamorphs and adults using this zone for
migration and summering habitat. Potential impacts include reduced water quality in summer-habitat
wetlands, soil compaction and reductions in plant species composition, damage to streambanks,
reductions in water quality, elevated mortality rates due to crushing by motorized vehicles, horses, and
people.

» Fire — If there were a reason for keeping fire away from a particular breeding site, the 200-yard buffer
zone may provide a good option since it is large enough to provide some “room to work” as compared to
the 100-ft. buffer zone.

3. WITHIN 1/3 MILE OF BREEDING WETLANDS

The main purpose of this buffer zone is to conserve habitat and manage uses — in what constitutes the core of
spotted frog and boreal toad year-round habitat of local populations — in ways that (1) allows the integrity and
health of riparian areas and watersheds to be maintained and, if degraded, restored; (2) allows suitable habitat
conditions to be retained in wetlands, riparian, and meadow vegetation types; (3) does not disrupt or inhibit frog
and toad movements; and (4) minimizes the extent to which survival, reproduction, and growth are directly
impacted.

Why 1/3 Mile?

Spotted frogs and boreal toads use a variety of habitats during spring, summer, and fall months and this involves
inhabiting favored habitat for extended periods and movement through and between favored habitats. There are
several habitat and other elements within 1/3-mile of breeding wetlands that make it the most important habitat
for existing local populations of spotted frogs and boreal toads, as summarized in the following three bullets.
These bullets summarize information outlined in the “Spotted Frog” and “Boreal Toad” subsections that follow.

» The 1/3-mile buffer zone encompasses the summer habitat for a large majority of spotted frogs and, in
some areas, boreal toads in local populations, and likely contains winter habitat for most spotted frogs.
Results of most movement studies summarized below in the “Columbia Spotted Frog” subsection support
this distance: (1) there was considerable use by spotted frogs out to about 1/4 to 1/3 mile from breeding
wetlands; (2) there were no apparent, consistent major reductions in use levels between about 100 feet
and 1/4 — 1/3 mile from breeding wetlands; and (3) 75-100% of spotted frogs remained within about 1/3
mile of breeding sites in all studies (Turner 1960, Hollenbeck 1974, Bull and Hayes 2001,Pilliod et al.
2002). Results of some movement studies summarized below in the “Boreal Toad” subsection support
this distance: (1) there was considerable use by boreal toads out to about 1/3 mile from breeding
wetlands; (2) there were no apparent, consistent major reductions in use levels between about 100 feet 1/3
mile from breeding wetlands; and (3) 75-100% of boreal toads remained within about 1/3 mile of
breeding sites in two studies (Muths 2003, Bartelt et al. 2004), although >50% of boreal toads moved
beyond 1/3 mile in four studies (Bull 2006, Schmetterling & Young 2008, Bull 2009, Browne and
Paszkowski 2010). As such, adequacy of 1/3-mile for boreal toads will depend on the purpose of the
buffer.

» Within 1/3-mile of breeding wetlands, frogs and toads are relatively scattered (including in some upland
habitats) compared to beyond 1/3-mile where their distribution tends to be concentrated in a small number
of riparian corridors radiating out from the core area and immediately adjoining uplands.

» Additionally, if new breeding sites are established by the local population, there is a reasonable chance
they would be established relatively close to the existing breeding sites, compared to further distances.

The outside perimeter of core habitat and terrestrial buffer recommended by Semlitsch and Bodie (2003) for
amphibians was about 370 yards (289 + 50 meters), but this was limited to “core habitat” which they did not
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define. The studies summarized below support the contention that a protection buffer of 370 yards would be
substantially better than 200 yards for some activities and facilities, but it does not encompass the majority of the
habitat used by spotted frogs and boreal toads, as described below. Their recommendations were for amphibians
in general, were based on averages among species, and they did not address toads. For frogs alone, the distance
would be about 1/4 mile when combining the mean maximum core terrestrial habitat (about 400 yards) and the 55
yard buffer zone beyond this. Going beyond the recommendation by Semlitsch and Bodie (2003) is needed to
encompass important habitats of spotted frogs and boreal toads.

Based on 166 journal articles on amphibian movements, Smith and Green (2005) found that about 57% of
amphibians studied in these articles moved a maximum distance of about 660 yards (0.375 miles). For anuran
frogs, it was about 44% based on 102 journal articles (salamanders had shorter maximum distances). These are
maximum distances moved and they were analyzing data in the context of genetic interchange with adjoining
metapopulations, so while this information is one piece of information, it is not directly applicable.

The following information is presented in two subsections because there is a substantial amount of information on
each species with respect to the geographic scale addressed in this section (“Within 1/3 Mile of Breeding
Wetlands™). The post-breeding biology of both species is important in establishing buffers at this geographic
scale.

Columbia Spotted Frog

After breeding and for the remainder of the summer and fall, adult spotted frogs move to seasonally ephemeral
and permanent pools in meadows and forests, beaver ponds, lake margins, riparian zones, streams, and marshes
(Pilliod et al. 2002, Patla and Keinath 2005). Wetland habitat is preferred as summer habitat, but they can travel
relatively long distances between breeding sites and summer habitat, with these migrations typically beginning in
May and June (Turner 1960) to early July (Pilliod et al. 2002). After dispersal from breeding sites, some
individuals follow riparian zones when available, but others make fairly linear migrations across meadows and
upland habitats such as big sagebrush communities and forestland. Even for spotted frogs that are moving, the
tendency is to occupy small areas for a period of time, followed by short periods of movement (Turner 1960, Patla
1997).

Migrations across dry land pose particular problems for frogs. Bodies of frogs have only limited ability to regulate
the loss of water through their skin and, therefore, their skin must remain moist. They regulate skin moisture
through the microsites they inhabit. Dumas (1964) reported that relative humidity of 65% at about 78 °F is lethal
to adult spotted frogs in approximately two hours. Therefore, for those that migrate from their breeding site when
humidity is low and/or temperatures are high, survival may depend on migration habitat that retains higher
humidity/moisture at ground level and protection from the sun and predators (e.g., herbaceous and shrub cover) or
that provides microsites with these qualities. This may be particularly important for adults that migrate between
mid June and early July and juveniles that migrate away from the temporary waters of some breeding sites during
late July through mid September (when temperatures are highest, relative humidity is lowest, and rain events may
be widely spaced). However, Pilliod et al. (2002) found that some frogs migrated through subalpine fir and
lodgepole pine with sparse whortleberry and bear grass, but seeps, springs, and other water sources were available
along the way (8,000-8,500 ft. elevation with an easterly aspect).

Studies have shown that a large majority (roughly three-quarters up to 100%) of spotted frogs in individual
populations remain within approximately 1/3 mile (587 yards) of breeding sites. While some populations of
spotted frogs (e.g., those in the Great Basin) typically do no venture far from water after breeding, other
populations have a fairly high proportion of individuals that travel as far as about 450-675 yards (Turner 1960,
Hollenbeck 1974, Bull and Hayes 2001, Pilliod et al. 2002) and up to 2/3 mile or more (females) between
breeding sites and summer foraging habitat and as far as 1¥4 mile for males (Pilliod et al. 2002). In a study of a
small number of marked Columbia spotted frogs in Oregon, Dumas (1964:179) reported that “...the farthest that
any marked pre-tiosa moved during the studies was 350 yards.” In the study by Pilliod et al. (2002), the average
distance traveled by male frogs between breeding sites and summering habitat was typically less than 200 yards,
but average distances among years for females was 480-590 yards, or just over 1/4 mile to 1/3 mile. None of the
juveniles tracked by Pilliod et al. (2002) traveled further than 350 yards from breeding sites. According to Pilliod
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et al. (2002), “Hollenbeck (1974) reported annual movements to and from breeding areas ranging from 40 to 550
m [600 yards] in a population of R. luteiventris at 2070 m [about 6,770 ft.] elevation near Hyalite Reservoir in
south-central Montana.” Turner’s study was conducted in Yellowstone National Park, Bull and Hayes’ study was
conducted in northeastern Oregon, Engle’s study was in southwest Idaho, and Pilliod’s study was conducted in
the mountains of central Idaho.

Juvenile spotted frogs moved markedly further distances in a population in northern Montana. Funk found that
while about 96% of adults remained within about 200 yards of breeding wetlands, 75% of juveniles stayed within
220 yards from breeding wetlands and about 86% stayed within about 0.62 miles. This means that about 11%
moved beyond about 220 yards but did not go beyond about 0.62 miles. Likely a large percentage of these likely
remained within 1/3 mile of breeding wetlands. The authors did not provide any additional information to
determine the percentage that remained within 1/3-mile.

While the Owyhee Mountain subpopulation is technically part of the Great Basin population, 35% of adult
Columbia spotted frogs in Engle’s (2001) study moved more than 100 yards from breeding pools, with 25%
moving 100-400 yards and 10% moving more than 400 yards.

Travel distances appear to be consistent with at least some populations in the BTNF; for example, in the Little
Greys River drainage (e.g., McCain Meadow and Blind Trail Creek area), some of the ephemeral pools in which
spotted frogs were observed during the breeding season were roughly 1/4 to 1/3 mile (440 -587 yards) from the
nearest permanent water (DeL.ong 2009b). Although movements of spotted frogs were not tracked to verify these
possible movement distances, they correspond to distances found in studies summarized above.

Based on their research, Pilliod et al. (2002) recommended protecting groups of diverse water bodies and
surrounding uplands within about 2/3-mile of breeding ponds. Although this is a larger buffer zone than 1/3 mile,
most studies have shown that a large majority of spotted frogs remain within 1/3 mile of breeding sites and the
1%-mile buffer zone also offers some protections as well (see the “Within 1% Miles of Breeding Wetlands”
section, below). Patla and Keinath (2005) also recommended protecting migration habitat.

Movements by juvenile spotted frogs have been shown to be considerably shorter than adults (Pilliod et al. 2002).
However, because some of the breeding sites used by spotted frogs go dry, they must move to permanent
wetlands and streams which can be as far as 1/4 to 1/3 mile or more away. This necessitates overland travel.
Pilliod et al (2002) reported migrations of juveniles to winter habitat occurring in September and October.
However, if breeding pools dry shortly after metamorphosis (e.g., mid-July or August), survival would depend on
overland movement to more permanent water prior to September.

Boreal Toads

After metamorphosing, young toads move away from aquatic habitat and use moist terrestrial habitats where part
of their time is spent under the shelter of moist woody debris and underground cavities, and they spend part of
their time basking in the sunlight to thermregulate (Keinath and McGee 2005). Adults are primarily terrestrial and
inhabit a great variety of habitats, from non-forested to forested and from dry to wet. Carey et al. (2005) assessed
that boreal toads tend to stay relatively close to breeding sites through the summer when suitable wetlands exist
near the breeding site, but move further when wetland habitat is more limited. They can travel long distances,
traversing through different types of habitats as they move. Hammerson (1982) reported on a study where toads
sometimes stayed in the same spot for several days but occasionally moved as far as 165 feet per day between
such stays. Some biologists and researchers believe they tend to spend more time in areas such as willows and
sedges where the soil is wet or moist (Hammerson 1982, Keith and McGee 2005). Pierce (2006) stated that adult
toads move into high grasses and surrounding forests after breeding. Particularly when they inhabit drier habitats,
they spend a disproportionate amount of time in relatively moist microsites such as under shrubs, woody debris,
and in underground burrows, and they tend to remain near moister habitats. Moist microsites in drier habitats
provide protection from evaporative water loss and are used to thermoregulate (supporting literature can be found
in the “Mix of Succession Stages in Forests” section (in the discussion of large woody material) and in Appendix
A (“Humidity Retention, Temperature Moderation, and Protection from the Sun” section). Adult boreal toads also
thermoregulate by basking in the sun.
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Some studies of movements in boreal and western toads have shown a tendency by males to remain close to
breeding sites (e.g., within about 330-550 yards), but Bull (2006) found that most (71%) males stayed within
about 1,100 yards of breeding sites and Schmetterling and Young (2008) found that about two-thirds of adults
moved beyond 1/3 mile (they did not distinguish between males and females). These studies showed that females
range as far as 1.5-2.4 miles in three studies (Bartelt et al. 2004, Muths 2003, Pierce 2006) and as far as 3.9 miles
in a study by Bull (2006). Carey et al. (2005) reported that several adult boreal toads PIT-tagged at one location in
northern Colorado were found about 5 miles downstream 1-2 years later.

In a study by Long and Prepas (2012), in which they followed 16 male and 19 female boreal toads, 100% of male
toads remained within approximately 570 yards (i.e., < 1/3 mile) through August and the average distance from
breeding sites for females was about 780 yards in August (it was about 316 yards in July and about 150 yards in
June). The standard error bar for females in August was at about 780 yards, which is approximately 0.45 miles.
However, Long and Prepas (2012) did not document distances traveled by September, which may be important
because distances had increased substantively between June and July and between July and August; males and
females had only moved an average of approximately 30 yards and 150 yards, respectively, in June.

In two studies, a large majority (75-100%) of boreal toads remained within approximately 1/3 mile (587 yards) of
breeding sites (Muths 2003, Bartelt et al. 2004), but in two other studies, a majority of toads moved beyond 1/3
mile of breeding sites (Bull 2006, Schmetterling and Young 2008). In Muths’ (2003) study in Rocky Mountain
National Park, nearly 100% of the locations of male toads were within about 570 yards of breeding pools, and
there was a relatively large proportion of locations occurred between about 330 and 570 yards. Approximately
75% of the locations of female toads were within about 570 yards of breeding sites, with a fairly large proportion
of locations between about 330 and 570 yards. In Bartelt et al’s. (2004) study on the Caribou-Targhee National
Forest, about 60% of the locations of male and female boreal toads were within about 220 yards of the breeding
pool, and all locations were within 660 yards except for two females (2 of 18 toads, or 11%). In this study, female
boreal toads moved as far as 440-660 yards or more from breeding pools, with the average home range size for
males as large as about 180 acres. If home ranges were circular (which they are not), the radius would be about
525 yards. Home range sizes of females were smaller, but they were linear. Bull (2006) found that 71% of males
stayed within about 0.6 miles (nearly 1,100 yards) of breeding sites, but they did not disclose proportions of males
that remained within closer distances like 1/3 mile. Also, about 89% of females moved more than about 1 mile
from breeding sites (i.e., substantially further than 1/3 mile).

Schmetterling and Young (2008) found that 34% and 36% of radio-tagged boreal toads in two study areas were
re-located within about 0.4 miles of where they were originally captured, meaning that roughly one-third probably
were within 1/3 mile. The remaining two-thirds were spread fairly evenly up to as far as about 2 miles. Adams et
al. (2005), in the same study area, found that some boreal toads moved downstream as much as 0.3 miles in a
single day; this was accomplished in part by floating downstream.

Some researchers have concluded that juveniles move shorter distances than adults, but this is not always the case.
As reported by Bull (2009:244), “Muths and Nanjappa (2005) stated that toadlets may remain along the border of
their natal wetland to overwinter or may move to nearby terrestrial sites or wetlands. In Colorado, reintroduced A.
boreas toadlets had dispersed 350-600 m by July and August from the reintroduction area where tadpoles were
released (Scherff-Norris. 1999. Final report: Experimental reintroduction of Boreal Toads, Bufo boreas boreas.
Colorado Division of Wildlife, Denver, Colorado, USA).” Bull (2009), however, found that metamorphs and
juveniles moved distances comparable to adults. She did not provide information on the number or proportion of
metamorph and juvenile boreal toads that remained within certain distances of breeding wetlands, but illustrations
showed (1) that marked metamorphs at one breeding stayed within about 300 yards of the breeding site, and
marked juveniles were fairly evenly distributed from near the breeding site to as far as 0.7 miles from the breeding
site; and (2) marked metamorphs and juveniles at another breeding site were fairly evenly distributed from near
the breeding site to about 1.7 miles. In their study, a substantial number of metamorphs and juveniles moved well
beyond 1/3 mile; i.e., in some situations on the BTNF, a buffer of 1/3 mile may not be sufficient for some
management issues for some breeding populations.

Patla (2001) and Keinath and McGee (2005) recommended protecting important habitat — not only breeding sites
but also the network of upland habitat and migration corridors — from natural and human-caused disturbances
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that could threaten the survival of boreal toads. Both authors recommended protecting habitat within a 1% mile
radius of breeding sites. Although their recommendation is considerably larger than a 1/3 mile buffer zone, a large
majority of toads in 2 of 3 studies remained within 1/3 mile of breeding sites and the third study was conducted on
western toads in northeast Oregon. Additionally, the 1%-mile buffer zone also offers some protections as well (see
the “Within 1% Miles of Breeding Wetlands” section, below).

Minimum suitable retention levels of herbaceous vegetation® applied to suitable plant communities and wetlands
within 1/3 mile of breeding sites would likely encompass distributions of all or nearly all male toads and would
encompass suitable habitat for a large portion of female toads. Additionally, (1) limiting cattle utilization within
1/3 mile of breeding would moderate cattle utilization levels surrounding this zone, and (2) the greater the
distance from breeding sites, the lower the likelihood that any apparently-suitable habitat would be used by
female boreal toads. Because sheep typically do not graze in willow and sedge habitat, they likely have few direct
impacts on this vegetation.

Pertinent Activities and Facilities

The following identifies the human-related activities that need to be managed within the 1/3-mile buffer zone and
briefly summarizes reasons for differentially addressing the activities within this zone, but the discussion does not
provide the basis for restricting each of the respective activities. Additional details and supporting literature are
found later in the report.

» Roads — Of all human-related activities and facilities at this scale, roads (e.g., new roads, road widening,
maintenance of existing roads, decisions to close/obliterate roads) and changes in traffic volumes may be
the most important to the ability to achieve Objective 3.3(a) of the Forest Plan. Roads at this geographic
scale can act as barriers to annual movements, dispersal, and emigrations, can reduce the amount of
riparian and wetland habitat, and can elevate mortality levels for frogs and toads that do attempt to cross
roads.

» Qil, Gas, and Mineral Development — Besides roads (addressed above) and compared to developments
located close to breeding wetlands (also addressed above), the main ways in which oil, gas, and mineral
developments can potentially hinder the achievement of Objective 3.3(a) is through reductions in
reproductive success (e.g., as a result of artificial lights and artificial noise close enough to affect
reproduction) and reductions in important summer habitat and winter habitat.

» Fish Stocking — Secondary to the effects of past and present stocking on reproductive success in known
existing breeding wetlands, is the past and present effects of stocking on re-initiation of breeding in
previously-used breeding wetlands and in other capable habitat. It is likely that breeding would be re-
initiated in previously used breeding wetlands and other capable wetlands where frog and toad
concentrations are the highest (i.e., within 1/3-mile of breeding sites).

» Recreation — Recreation should be generally addressed at this geographic scale and mostly from the
standpoint of the effects of unmanaged motorized use on sedimentation rates in wetlands and streams;
elevated mortality rates due to crushing by motorized vehicles; effects of expanding dispersed motorized-
vehicle-based camping on plant species composition, soil compaction, and crushing by various means.
Within the 1/3-mile buffer zone, recreation is concentrated in the same zone inhabited by amphibians; i.e.,
the riparian/wetland zone, although camping does not venture into wet meadow and wet willow types
while standing water exists. Recreation is annually occurring in the areas that it happens and many times
takes place throughout the summer.

» Livestock Grazing — While the primary concern with livestock grazing use is the effects it causes at frog
and toad breeding sites (i.e., 100-ft. buffer zone), of concern also are (1) the effects of livestock grazing

E This refers to the proportion or amount of herbaceous vegetation that is retained through the livestock grazing season, typically expressed
as a percent of the annual production by dry-weight.
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use on factors beyond the 100-ft. boundary that can affect reproductive success (e.g., sedimentation from
uplands with low ground cover), and (2) effects of livestock grazing on migration and summer habitat
(e.g., changes in plant species composition, soil compaction, reduced humidity retention and shading,
reduced invertebrate diversity, collapsing of burrows) and survival (e.g., increased mortality due to
trampling, disease transmission). Livestock, especially cattle, typically concentrate in the same vegetation
types inhabited by frogs and toads within 1/3-mile of breeding sites (e.g., wetlands, wet and moist
meadows, willow, silver sagebrush-cinquefoil types). While herbaceous vegetation grows back every
year, livestock grazing reduces it every year.

e Timber Harvest — The 1/3-mile buffer zone is large enough to manage the mix of succession stages
within this zone independent of the mix of succession stages on the larger landscape. These and
associated effects (e.g., increased water yields, aspen rejuvenation, benefits to beavers) last over the long-
term, typically lasting several to many decades. From the standpoint of short-term effects (e.g., crushing
by vehicles, reduced water quality in short term), the 1/3-mile buffer zone is of secondary importance to
the 100-ft. buffer zone with respect to adverse effects of timber harvest and mechanical treatments
because of the lower densities of frogs and toads, ability to mitigate impacts through timing of treatments,
relatively small size of treatments if they were to occur, highly controlled nature of management of
treatments, and because these effects would occur no more than once every several decades.

» Fire — The 1/3-mile buffer zone is large enough to be able to manage prescribed fire at somewhat of a
coarse scale and, to a much lesser extent, fire-use fire and wildfire. At this scale, the benefits of fire could
be provided while at the same time minimizing adverse impacts. (See “Fire” under the 100-ft. buffer for
more discussion.)

4. \WITHIN 1¥2 MILES OF BREEDING WETLANDS

The main purpose of this buffer zone is to manage uses — in what constitutes the periphery of spotted frog and
boreal toad year-round habitat of local populations (i.e., metapopuations) — in ways that generally maintains the
integrity and health of riparian zones and watersheds; retains suitable habitat conditions in riparian areas and
wetlands used by frogs and toads; and minimizes barriers to movements along riparian corridors, especially as it
can affect interchange with adjoining metapopulations. Where riparian area or watershed conditions are less than
suitable, a focus should be on restoring these conditions.

Why 1% Miles?

Although a large majority of spotted frogs and boreal toads do not venture beyond about 1/3-mile from breeding
sites in many locations, with only a relatively small proportion of frogs and toads moving beyond this distance,
other studies have found a substantial proportion of boreal toads moving beyond 1/3 mile, but generally less than
1% mile from breeding sites. Important summer, migration, and winter habitat exists between 1/3 mile and 1%
miles from breeding sites. Additionally, providing suitable habitat conditions for spotted frogs and toads between
1/3-mile and 1% miles of breeding sites will foster dispersal and emigration, which likely will be important in the
long term conservation of these species and the ability to achieve Objective 3.3(a) of the Forest Plan with respect
to these species (see the “Multiple Stressors and Viability” section). Genetic interchange has been found to occur
across large areas for both spotted frogs and boreal toads (Funk et al. 2005, Murrell 2013), further emphasizing
the importance of long-distance dispersal corridors.

Patla (2001) and Keinath and McGee (2005) recommended protecting important habitat — not only breeding sites
but also the network of upland habitat and migration corridors — from natural and human-caused disturbances
that could threaten the survival of boreal toads. Both authors recommended protecting habitat within a 1.5 mile
radius of breeding sites. Increasing recognition is being given to conservation efforts being directed at
maintaining the capability for periodic emigration from one metapopulation to adjoining or nearby
metapopulations. Based on 166 journal articles on amphibian movements, Smith and Green (2005) found that
about 84% of amphibians studied in these articles moved a maximum distance of about 1.5 miles. For anuran
frogs, it was about 79% based on 102 journal articles. Although 1.5 miles is shorter than the maximum distances
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traveled by a portion of amphibians — including spotted frogs and boreal toads (Engle 2001, Peirce 2006) —
taking appropriate management actions within this distance of known breeding sites, combined with the
recognition that additional actions may be needed beyond this zone on a case-by-case basis, would contribute to
the ability of individuals from any given metapopulations to emigrate to nearby metapopulations.

While frog and toad habitat should be conserved within 1% miles of breeding sites, vast acreages of land exist
between the 1/3-mile and 1%-mile perimeters (about 4,300 acres), compared to the 223 acres that exists within a
1/3 mile radius, and frogs and toads likely only use a small fraction of the 4,300 acres. Although capable habitat
includes riparian areas, wetlands, moist and wet meadows, willow stands, and silver sagebrush, aspen stands,
open conifer forestland, and the edges of big sagebrush and dense conifer forestland are also important habitats of
boreal toads (Bartelt et al. 2004, Keinath and McGee 2005, Patla and Keinath 2005, Pierce 2006), and spotted
frogs also use a range of upland habitat types during migration (Pilliod et al. 2002). Upland habitats are more
difficult to map. There are several aspects of habitat, frog and toad ecology, and human-relative activities and
facilities within 1% miles of breeding wetlands, but beyond 1/3 mile, that need to be considered in restoring,
conserving, and protecting habitat and managing human-related activities and facilities:

» Riparian areas provide the main corridors of movement to and from key frog and toad habitats and
riparian areas provide important summer habitat (Turner 1960, Pilliod et al. 2002, Muths 2003, Goates et
al. 2007). Pilliod et al. (2002) recommended protecting groups of diverse water bodies and surrounding
uplands within about 2/3-mile of breeding ponds, but this would not protect habitat used by spotted frogs
and boreal toads out as far as that recommended by Patla (2001) and Keinath and McGee (2005).

 Itis not uncommon for boreal toads to move beyond 1/3-mile and a majority move beyond 1/3-mile in
some areas (Bull 2006, Schmetterling and Young 2008, Bull 2009, Browne and Paszkowski 2010).
Furthermore, approximately 10 to 25% of boreal toads moved beyond 1% miles in 3 of 6 movement
studies on boreal toads (Bull 2006, Schmetterling and Young 2008, Bull 2009).

» Watershed conditions, including the mix of succession stages, influences wetland and stream habitat
conditions, as well as the number and distribution of wetlands. See previous paragraph regarding
“surrounding uplands.”

 Facilities that impede migrations and other movements can affect survival, reproductive success,
successful establishment of new breeding sites, and emigration.

» Human-related activities and facilities that do not necessarily detract from frog and toad habitat can
reduce survival, growth, and reproductive success.

Spotted Frog

In a study in eastern Idaho, Pilliod et al. (2002) found that females traveled as far as 2/3 mile or more from
breeding sites and that males traveled as far as 1%z miles from breeding sites. In a study in southwestern ldaho, a
small portion of adult male and female frogs traveled (either as one way trips or as return trips) distances of 1 to
1Y4 miles, and one subadult traveled about 4 miles downstream (Engle 2001). In a study by Funk et al. (2005) in
northern Montana, about 99% of adult spotted frogs stayed within about 1.24 miles of breeding wetlands, but
about 95% stayed within about 220 yards; and about 91% of juveniles stayed within about 1.24 miles, but about
75% stayed within about 220 yards (only about 5% of juveniles and 1% of adults moved beyond about 0.62 miles
but not beyond 1.24 miles. In other studies, distances did not exceed about 1/3 mile (e.g., Turner 1960).

Boreal Toad

In most movement studies, a large majority of boreal toads remained within about 1% miles of breeding sites. In
Muths’ (2003) study in Rocky Mountain National Park, Colorado, nearly 25% of locations of female boreal toads
were between 2/3 and 1%2 miles from breeding sites. Males did not travel beyond about 0.6 miles. At one
breeding site on the Caribou-Targhee National Forest, one female boreal toad traveled about 1% miles from the
wetland and one male traveled nearly 0.6 miles (Bartelt et al. 2004), and movements of both appeared to be
associated with riparian areas and nearby uplands. Two of 18 toads (about 11%) traveled beyond 660 yards. Wind
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and Dupuis (2002) reported on the results of a study in Colorado. In this study, female boreal toads moved as far
as 440-660 yards or more from breeding pools. Peirce (2006) stated that female boreal toads can range as far as
about 1.5 to 2.5 miles. Each study only radio-tagged a small proportion of boreal toads in the populations studied,
meaning that the small number of toads traveling 1/3 mile to 1% miles or more from breeding sites represent
larger numbers of toads. Some of the riparian zones beyond 1/3 mile likely provide important habitat for boreal
toad populations.

Bull (2006) found that 89% of female western toads moved more than about 1 mile from breeding sites, but it was
not possible to determine the proportion that remained within 1% miles; it appears that 25% or more moved
beyond 1% miles. Only 29% of males moved beyond about 0.6 miles from breeding sites, and at least one moved
as far as 0.7 miles, at least one moved as far as 1.4 miles, and at least one moved as far as 2.4 miles (but results
were not reported in a way that allowed proportions to be ascertained; each male represents 3.5% of sample size).

Bull (2009) did not provide information on the number or proportion of juvenile boreal toads that remained within
certain distances of breeding wetlands, but illustrations showed (1) that marked metamorphs at one breeding
stayed within about 300 yards of the breeding site, and marked juveniles were fairly evenly distributed from near
the breeding site to as far as 0.7 miles from the breeding site; and (2) marked metamorphs and juveniles at another
breeding site were fairly evenly distributed from near the breeding site to about 1.7 miles.

On the other hand, in Schmetterling and Young’s (2008) study, 49% and 55% of radio-tagged boreal toads in two
study areas, respectively, moved between 0.41 and 1.5 miles from where they were originally captured. Only 9%
and 17% of the radio-tagged toads in each study area, respectively, moved beyond about 1.5 miles. These results
generally support 1% miles as a buffer and it increases the importance of this buffer zone for some uses.

Pertinent Activities and Facilities

The following identifies the human-related activities that need to be managed within the 1%-mile buffer zone and
briefly summarizes reasons for differentially addressing the activities within this zone, but the discussion does not
provide the basis for restricting each of the respective activities. Additional details and supporting literature are
found later in the report.

» Roads — At this geographic scale (1¥%-mile zone), roads (e.g., new roads, road widening, maintenance of
existing roads, decisions to close/obliterate roads) and changes in traffic volumes can impair migrations
and dispersal, reduce the amount of riparian and wetland habitat, increase sedimentation in wetlands and
streams, and increase mortality.

¢ Qil, Gas, and Mineral Development — Besides new or widened roads and increases in traffic volumes,
the greatest potential for impacts of these developments, at this geographic scale, is the reduction in
reproductive success (e.g., as a result of artificial lights and artificial noise close enough to affect
reproduction).

» Recreation — Effects of recreation at this geographic scale include increased sedimentation in wetlands
and streams due to unmanaged motorized use, elevated mortality rates due to crushing by motorized
vehicles; reduced plant species composition, soil compaction, and loss of habitat due to dispersed
recreation; and crushing by various means.

» Livestock Grazing — At this geographic scale, the main potential effects include reduced humidity
retention, hiding cover, shading, and invertebrate habitat in riparian areas; elevated sedimentation rates
due to lowered ground cover in uplands and unstable streambanks in riparian areas, especially vegetation
types used by frogs and toads; and direct reductions in water quality in wetlands used by frogs or toads.

» Timber Harvest — The main concern at this scale is timber harvest and mechanical treatments that occur
near riparian areas that are or may be used by boreal toads. The main potential for adverse effects are
increased sedimentation due to timber harvest activities and increased mortality due to heavy equipment
operation.
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Part II — Suitable Conditions, Risk Factors, and
Conservation Actions

The sections of this part of the report (Part 1) are arranged by habitat/survival element, rather than by risk factor,
in order to focus on achieving and maintaining suitable conditions for the two species, which includes conditions
that do not contribute substantively to increased mortality. Forest Plan direction (Objective 3.3(a) and 4.7(d) and
Sensitive Species Management Standard) and higher-level direction (e.g., FSM 2670.32.3, FSM 2672.1) focus on
the protection of sensitive species from activities that may cause harm and the provision of suitable conditions.
This approach places the spotlight on the “near-ultimate” target of management (i.e., provision of suitable
conditions on the ground) since the agency does not directly control the ultimate target (i.e., healthy, sustainable,
and viable populations of sensitive species on the BTNF). The identification and resolution of risk factors is a
crucial part of meeting direction for sensitive species, but they do not provide a “target” for management; rather,
they essentially stand in the way of hitting the target and need to be managed accordingly.

The first group (‘A’) encompasses habitat elements that are long-developing and that address health and
functionality of wetlands, riparian areas, rangelands, and forests. In addition to having merit on their own accord
(in terms of directly providing/affecting frog and toad habitat), they provide the foundation for providing suitable
conditions for habitat/survival elements in the second and third groups (‘B’ and ‘C’). Group ‘B’ addresses habitat
elements that change or can change in the short term, particularly as affected by human activities, and Group ‘C’
addresses survival and habitat-effectiveness elements that change or can change in the short term as affected by
human activities.

A. Long-term, Health / Functionality Elements

1. Distribution and Amount of Wetland and Wet/Moist Riparian Habitat

Mix of Succession Stages in Forests
Occurrence and Extent of Beaver Ponds
Herbaceous Species Composition

Canopy Cover and Health of Willow Communities

S

Habitat Connectivity

B. Short-term (e.g., Annual) Habitat Elements
. Water Quality
. Surface-Water Duration in Small Pools (Retention of Water into Mid and Late Summer)
. Height and Structure of Live Herbaceous Vegetation, Thatch, and Litter
. Soil Looseness and Maintenance of Overhanging Banks

1
2
3
4
C. Habitat Effectiveness and Survival Elements Affected by Human Activities
1. Survival, as Affected by Vehicles, Heavy Equipment, and Livestock
2. Reproduction and Survival, as Affected by Lights and Noise
3. Habitat Effectiveness and Survival, as Affected by Fish
4. Survival, as Affected by Disease

5

. Survival and Reproduction as Affected by Climate Change and UV Radiation
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While the section of this report focus on suitable conditions for habitat and survival elements, management is
most directly involved with resolve risk factors to the extent possible and practical, and addressing multiple
stressors is central to success in attaining and maintaining suitable conditions.

Any changes in the distribution and abundance of spotted frogs and boreal toads on the BTNF likely are a
consequence of the culmination of a variety of factors (multiple stressors), rather than just one or two individual
factors (Table 2, and see “Multiple Stressors” section in Part ). Some of the factors affecting habitat and survival
elements may independently have no more than negligible or minor effects, but together with a large number of
risk factors have the potential to cumulatively have considerable impacts on these species. The number of factors
affecting any given metapopulation of amphibians likely ranges from a small to large number and the set of
factors affecting one population may be substantially different than the set affecting another population.

Factors that may have contributed to reduced distribution and abundance of spotted frogs and boreal toads on the
BTNF and that continue to exert stress on populations include , introduction and spread of disease, habitat loss
and fragmentation due to roads and trails, mortality from motorized vehicles, trampling by livestock, reductions in
herbaceous hiding and thermal cover due to grazing, conversion of wet-meadow communities to moist or dry
meadow communities dominated by nonnative grass species due to overgrazing and lowered water tables,
accelerated sedimentation of breeding sites due to erosion in historically overgrazed uplands and from roads and
motorized trails, reductions in water quality due to defecation and urination by livestock and wildlife, reductions
in the proportion of early-seral forest communities and expansion of conifer into non-forest types like meadows,
reduction in the amount of water in small breeding pools due to advanced succession and drinking by large
numbers of livestock, historic beaver trapping and their recovery, fish stocking in ponds and lakes that did not
naturally support trout, increases in atmospheric nitrogen, and climate change and increased UV radiation (Patla
2000, USFS 2009; and Keinath and McGee 2005, Patla and Keinath 2005, PARC 2008; and the large number of
citations throughout Part I1). Aside from the introduction and spread of diseases, livestock grazing, roads, and
motorized use are the factors that have the greatest potential to have affected the distribution and abundance of
spotted frogs and boreal toads on the BTNF.

Interestingly, a very recent conservation assessment on Yosemite toads (Brown et al. 2015) identified 16 risk
factors, and it identified all of the risk factors summarized on the top of Table 2, except Brown et al. (2015) did
not identify oil and gas development, reduced distribution of beaver pond complexes, and noxious weeds as risk
factors. Livestock grazing and recreation were identified as the two high priority risk factors (Brown et al. 2015).
Apparently, there is no potential for oil and gas development within the range of Yosemite toads.
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Table 2. Habitat and other environmental elements and the factors that affect their suitability for boreal toads and
spotted frogs. These assessments are based on reviews of information examined in pertinent sections of the report.
Elements were not weighted to reflect relative important, so the figures at the bottom of the table are merely
summations of columns.

Factors With Potential to Affect Habitat and Environmental Elements
[%2]
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NI o @ .= Sn|l8aols2 S
35| |E | 2|=s8|C |Bel5E|SY s | o
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s L= S| 8 S|l== 5|c = 2.2 8
Habitat and €£2292 5 |85/83|25/25€/ 8| 2|25 &
Other Environmental Elements  |€ =|S 2|6 8| 3 |[ES|E S|P E|ER| <8 2| 286l a
A. Elev. of Water Table and Extent
(Width) of Riparian Habitat NN NN N
B. Occurrence and Extent of Beaver N P P N n N n
Ponds
C. SO|_I Looseness and Bank N N N
Integrity
D. Water Quality NN [n/N | n/N |n/N| n n n/N | N N n
E. Ret_entl_on of V\/_etland, Stream, N N N N N N N N N
and Riparian Habitat
F. Surface-Water Duration in Small N N N | P P N N N
Pools
G. Canopy Cover and Health of
Willow Communities N P N | N/p n
H. Herb Species Composition N N P P N N P
I. Height and Structure of N n N N p
Herbaceous Vegetation®
J. Mix of Succession Stages in p p N
Forests
K. Survival as Affected by Trampling n n N N N
by Vehicles and Livestock
L. Survival as Affected by Disease | N N N N N N
M. Habitat Connectivity N N N N
N. Habitat Effectiveness and N N
Survival as Affected by Fish
Total P’s and p’s 0 0 0 0 3 5 0 1 0 0 0 2 0
Total N’s and n’s 8 9 4 10 | 4 2 6 6 6 2 3 2 1

P = potential to positively affect (long-term); p = potential to positively affect (short-term or annually).
N = potential to negatively affect (long-term); n = potential to negatively affect (short-term or annually).

A This refers only to seasonal effects and effects of plant vigor on height and structure. It does not include effects of plant species
composition on height and structure.
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A. LONG-TERM HEALTH / FUNCTIONALITY ELEMENTS

Approximating natural conditions and restoring/maintaining healthy conditions for elements in this major section
are central to meeting Objective 3.3(a) and other direction with respect to spotted frogs and boreal toads.
Together, they form the foundation of conserving these species over the long term. Because these conditions are
central to maintaining native wildlife-communities as a whole, the importance of these conditions to spotted frogs
and boreal toads is only a small part of the importance of approximating natural conditions and restoring and
maintaining healthy conditions. Furthermore, restoring and maintaining healthy, properly-functioning conditions
of many of the elements addressed in this section are important for providing for a range of other resources,
including water on and off National Forest System lands (e.g., for agricultural irrigation water, domestic
supplies), long-term forage for livestock, long-term timber supplies, fuels management, and long-term recreation
opportunities. Thus, even if these conditions were not needed for spotted frogs and toads, they are generally
needed for a wide range of other resources and uses.

The conditions outlined in this section form the foundation of attaining other suitable conditions and objectives
identified in section B.

A.l. DISTRIBUTION AND AMOUNT OF WETLAND AND WET/MOIST
RIPARIAN HABITAT

Introduction and Background

This habitat element is highly important because riparian areas, streams, and isolated basin wetlands are the
cornerstones of breeding, summer-long, and hibernation habitat for spotted frogs and boreal toads (Maxell 2000,
Loeffler et al. 2001, Hogrefe et al. 2005, Keinath and McGee 2005, Patla and Keinath 2005, Goates et al. 2007),
and there are many Forest Service-controlled or -influenced activities and developments that have caused or have
the potential to cause the loss of riparian and basin wetland habitat on the BTNF. Thus, the distribution and
amount of wetland and wet/moist riparian habitat, in combination, plays a central role in meeting Objective 3.3(a)
and the Sensitive Species Management Standard with respect to these species.

The distribution and amount of wetland and wet/moist riparian habitat is affected by five major categories of
factors. The first four of these are addressed in this section:

1. Stream Channel Integrity — The importance of maintaining riparian areas in healthy condition (which
necessarily includes relatively high stream channel integrity) has been identified in conservation
assessments, plans, and other documents for spotted frogs and boreal toads (Munger et al. 1996, Engle
2001, Loeffler et al. 2001, Keinath and McGee 2005, Patla and Keinath 2005). As an example, Munger et
al. (1996) “...found one significant trend: sites with spotted frogs tended to be found in areas relatively
low amounts of sagebrush [sic], which would be expected to invade streamsides of heavily degraded
streams for which the water table has fallen. In addition, no spotted frogs were found in areas identified as
downcut...” Their study encompassed 168 sites.

The amount of riparian habitat is discussed in terms of the extent of riparian habitat across any given
valley bottom or bottom of a shallow draw (valley bottom). The major determinant of the extent of
riparian vegetation and wetlands in valley bottoms is the elevation of the water table relative to the
elevation of the valley bottom, including the seasonal fluctuation of water tables (Youngblood et al. 1985,
Thurow 1991, Ohmart 1996, Shafroth et al. 2000, Ridolfi et al. 2006, Hammersmark et al. 2009), as
illustrated in Prichard (1998:13, 17, 90, 91). As the elevation of a water table drops over the long term,
the extent of riparian vegetation declines and remaining riparian habitat becomes drier. For example,
oxbow wetlands and wetlands in natural depressions shift to wet meadow or moist meadow habitat, wet
meadow habitat commonly shifts to moist meadow habitat, and moist meadow habitat can be lost to
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nonnative bluegrass communities or upland habitat such as mountain big sagebrush (Kauffman and
Krueger 1984, Youngblood et al. 1985, Schulz and Leininger 1990, Kovalchik and Elmore 1991).
Presence and persistence of small wetlands (e.g., water retained within oxbows and natural depressions in
riparian zones) and wet meadows are particularly important to amphibians. Laubhan et al. (2012) assessed
that the hydroperiod is the single most important factor controlling the establishment and maintenance of
specific wetlands and wetland processes. To the extent that valley bottoms provide drier habitat on the
BTNF (USFS 1997, USFS 2004a), fewer wetlands, and wetland habitat for shorter duration into the
summer, the lower the quality of the habitat for boreal toads and spotted frogs.

Stream channel integrity has a large influence on water table levels (Ohmart 1996, Rosgen 1996, Prichard
et al. 1998; see also Leffert 2005 for supporting references). USFWS (2011) identified lowered water
tables and corresponding effects on riparian wetlands and plant communities as one of the biggest threats
to spotted frogs in Idaho, Oregon, and Nevada (the geographic scope of their assessment). Stream channel
integrity in turn is primarily driven by streambank stability in low-gradient streams which in turn is
driven primarily by the composition of deep-rooted sedges and willows (Kovalchik and Elmore 1991,
Ohmart 1996, Prichard et al. 1998). Stream channels with accelerated lateral cutting can cut at a
downward angle, depending on geomorphology of riparian areas, which can lead to lowering of the water
table. Herbaceous species composition and ground cover in uplands can affect stream channel integrity
because reduced composition and ground cover can ultimately contribute to higher peak flows, which can
contribute to higher erosion of stream channels (Thurow 1991, Satturlund and Adams 1992, National
Research Council 1994, USFS 1997).

Although the elevation of the water table relative to the elevation of the valley bottom is not a criterion in
assessing proper functioning condition, elevation of the water table is clearly depicted in documents
describing proper functioning condition as having a major influence on valley bottom vegetation
(Prichard 1998:13, 17, 90, 91).

Down-cutting of trails in riparian areas and non-riparian meadows can have similar effects on the drying
of riparian and moist/wet meadow habitat and conversion to non-riparian/non-meadow types. This occurs
to the extent that water tables are lowered or water is otherwise drained from affected portions of riparian
areas and meadows.

. Encroachment by Roads and Other Facilities — Human-related activities and developments that can
result in the direct loss of wetland and riparian habitats include placement of roads, reservoirs, and oil and
gas developments within wetland and riparian habitat (Satturlund and Adams 1992, Forman et al. 2003,
Laubhan et al. 2012). Campgrounds and dispersed camping areas can seriously erode the quality of
riparian habitat for spotted frogs and boreal toads.

. Altered Hydrology due to Facility Placement — Facilities and other developments that can result in
altered hydrologic patterns of springs, streams, and wetlands.

. Accelerated Sedimentation — Human-related activities and developments that can result in reduced
longevity of wetlands (i.e., accelerated loss of wetland habitat) include placement of roads, reservoirs, and
oil and gas developments; diversion of water from springs and streams; elevated sedimentation rates from
historic and existing livestock grazing; and elevated sedimentation from roads, trails, recently logged
units, and recently burned areas. Reduced longevity of wetlands results in reductions in wetland habitat
available to spotted frogs and boreal toads. In her study of the effects of sediment loading on western
toads, Wood (2005:37) assessed that “...In the long run, the greater impact of sediment loading on pond-
breeding species is likely through pond filling which may alter the hydroperiod and leave little suitable
habitat for grazing or refugia.”

. Occurrence and Extent of Beaver Pond Complexes — This is addressed in the section entitled “A.3.
Occurrence and Extent of Beaver Pond Complexes.”
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The facilities, other developments, and activities that have the potential to affect this habitat element are discussed
further in the “Risk Factors and Restoration Factors” subsection, below.

Development of Suitable Condition Statements

Summary of Management Direction

In addition to Forest Plan Objective 3.3(a), Sensitive Species Management Standard, and higher-level direction on
sensitive species, the following provisions of law, executive orders, and the Forest Plan requires the Forest
Service to maintain riparian areas in a healthy, properly-functioning condition, and to protect against the loss of
wetlands and riparian habitat to roads and other facilities and, to a somewhat lesser degree, against the premature
filling in of wetlands through excessive sedimentation. Forest Plan Objective 3.3(a), Sensitive Species
Management Standard, and higher-level direction on sensitive species call for suitable conditions to be provided,
which includes suitable conditions with respect to wetlands and riparian areas.

Section 404 of the Clean Water Act (1972, and amendments in 1977) — Protection of wetlands. This
Act established a major federal program regulating activities in wetlands. Jointly charges the U.S. Army
Corps of Engineers and the Environmental Protection Agency with regulating discharge of dredge or fill
material into “waters of the United States,” which includes wetlands.

Executive Order 11990 (1977) — Protection of wetlands. This executive order stresses the avoidance, to
the extent possible, of long- and short-term adverse impacts associated with the destruction and
modification of wetlands, and the avoidance of direct or indirect support of new construction in wetlands
wherever there is a practicable alternative.

Executive Order 11988 (1977) — Floodplain management. Each federal agency shall provide leadership
and take action to reduce the risk of flood loss and minimize the impact of floods on human safety, and
preserve the natural and beneficial values served by floodplains.

Goal 4.1 (Forest Plan) — “Road management preserves wildlife security, soil, visual resource, and
water-quality values.”

Obijective 4.1(a) — “Minimize new road building and downgrade or close existing roads and
motorized access trails to maintain or increase wildlife security.”

Objective 4.1(b) — “Design roads and structures to retain soil, visual resource, and water-quality
values.”

Goal 4.3 (Forest Plan) — “Overall diversity of [forestland] and riparian habitats within the Bridger-
Teton National Forest are enhanced as timber is removed.”

Obijective 4.3(c) — “Protect and rehabilitate riparian areas to retain and improve their value for
fisheries, aquatic habitat, wildlife, and water quality.”

Goal 4.7 (Forest Plan) — “Grazing use of the National Forest sustains or improves overall range, soils,
water, wildlife, and recreation values or experiences.”

Obijective 4.7(b) — “Retain or enhance riparian vegetation, stream-channel stability, sensitive soils,
and water quality where livestock are present.”

The Forest Challenge Statement for minimizing impacts of livestock grazing is as follows: “Overuse of
the range by livestock, including pack and saddle stock, can cause unacceptable loss of other resources.
The challenge is to manage the levels and locations of grazing livestock to maintain or enhance resource
values. If the challenge is not met, resources valuable to the livestock industry and other National Forest
users will be lost” (USFS 1990b:82).
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Livestock Grazing of Riparian Areas Standard (Forest Plan) — “Livestock grazing in riparian areas
will be managed to protect streambanks. This may be achieved through the use of gravel crossings, tree-
debris barriers, fencing, riparian pastures, development of alternative watering sites out of the riparian
area, longer allotment rests, or improved livestock distribution...”

Streambank Stability Guideline (Forest Plan) — “At least 90 percent of the natural bank stability of
streams that support a fishery, particularly Threatened, Endangered, and Sensitive species, and all trout
species, should be maintained. Streambank vegetation should be maintained at 80 percent of its potential
natural condition or an HCI rating of 85% or greater. Streambank stability vegetation and fish numbers
and biomass should be managed by stream type.”

Riparian Areas, Wetlands, and Floodplains Prescription (Forest Plan) — “These areas are managed as
basic resources for forest management, key to the future productivity of the Bridger-Teton National
Forest.”

Restoring Stream Channel Guideline (Forest Plan) — “Areas where human activities have resulted in
adverse impacts such as channel widening, aggradation, or lowering of the water table should be
restored.”

Streamside Roads Standard (Forest Plan) — “Wherever possible, roads will avoid riparian areas or
drainageways. Where riparian areas or drainageways cannot be avoided, location and design of roads will
apply sediment-reduction practices to prevent degradation of riparian or stream quality. Roads presently
within riparian areas will be relocated outside riparian areas where possible.”

Road Maintenance in Riparian Area Standard (Forest Plan) — “Maintenance, improvement, and repair
of roads within riparian zones would mitigate impacts of the road to water quality, but would not avoid
impacts because erosion and sedimentation would continue, albeit at a lower rate, and roads would
continue to be a source of contaminants.”

Executive Order 13186 — requires that all federal agencies must, to the extent permitted by law and
agency missions: “...(1) support the conservation intent of migratory bird conventions by integrating bird
conservation principles, measures, and practices into agency activities...; (2) restore and enhance the
habitat of migratory birds, as practicable;... (4) design migratory bird habitat and population conservation
principles, measures, and practices into agency plans and planning processes... as practicable...; (5)
...[several qualifiers]... ensure that agency plans and actions promote programs and recommendations of
comprehensive migratory bird planning efforts such as Partners-in-Flight, U.S. National Shorebird Plan,
North American Waterfowl Management Plan, North American Colonial Waterbird Plan, and other
planning efforts, as well as guidance from other sources...," among other requirements. Migratory bird
conservation plans point strongly in the direction of restoring and maintaining riparian habitat.

Given the degree to which loss of riparian habitat from roads can impact spotted frogs and boreal toads (see “Risk
Factors and Restoration Factors,” below), Objective 3.3(a) is an important source of direction for maintaining
riparian habitat in healthy condition, for limiting the placement of roads and other facilities in wetlands and
riparian areas, and for avoiding and correcting sources of sedimentation that can prematurely fill wetlands where
they can impact these species.

Estimated Natural Conditions

Natural conditions for his element constitute the distribution and amount of wetlands and riparian habitat that
would exist when streams and springs, streams, riparian areas, and uplands are functioning naturally, as
supplemented by a natural distribution and abundance of beaver pond complexes (addressed in another section),
and that would exist in the absence of any roads, reservoirs, and any other facilities and developments. This
necessarily includes water tables at their natural potential elevations relative to elevations of valley bottoms.
“Potential” condition, as shown in State A of Figure 2 and Appendix A, State E of Figures 3 and 4 in Prichard et
al. (1998), equate to natural conditions. While the range of natural conditions for this element do not encompass
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the entirety of suitable conditions for spotted frogs and boreal toads, they encompass a large part of what
constitutes suitable conditions for these species since (1) these are the conditions under which amphibian
communities formed or developed in this area, and (2) any deviations from these conditions typically result in
either less wetland or riparian habitat or drier habitats within riparian zones, which are all contrary to the needs of
frogs and toads.

No attempt was made to characterize (e.g., using GIS), either precisely or approximately, the distribution and
amount of wetland, stream, and riparian habitat that would exist today under natural conditions.

There are three main reasons why natural conditions in riparian zones and isolated basin wetland habitat provide
suitable habitat conditions for spotted frogs and boreal toads on the BTNF. First, riparian areas, streams, and
isolated basin wetlands are the cornerstones of breeding, summer-long, and hibernation habitat for spotted frogs
and boreal toads in this part of the Rocky Mountains (Maxell 2000, Pilliod et al. 2002, Bartelt et al. 2004, Keinath
and McGee 2005, Patla and Keinath 2005, Goates et al. 2007). Wetlands in riparian areas (e.g., oxbow wetlands,
off-channel wetlands, springs, beaver ponds), streams, and isolated basin wetlands, at a coarse scale, are the only
wet habitats in this part of the Rocky Mountains — other than lakes and reservoirs which are typically too deep
— that provide breeding habitat for the two species and summering habitat for spotted frogs, except that lakes can
provide summer habitat for spotted. Riparian areas are a key component of summer habitat for boreal toads
(Bartelt et al. 2004, Keinath and McGee 2005, Goates et al. 2007), are central to migration and possibly
emigration and immigration of both species, and are important as hibernation habitat (Keinath and McGee 2005,
Patla and Keinath 2005).

Second, riparian habitat and wetlands in healthy, fully-functioning natural condition represent the largest amount
and widest distribution of riparian and wetland habitat that can possibly be produced across the landscape given
the area’s elevation, geologic history, geomorphology, and climate conditions, and assuming a natural distribution
and abundance of beavers. In other words, if natural wetland and riparian conditions on the BTNF are less-than-
suitable for spotted frogs and boreal toads, it would be impossible to provide suitable conditions on the BTNF.
Human-related factors that affect wetland and riparian habitat in nearly all or all cases result in incrementally
lesser amounts of these habitats (Chaney et al. 1993, Prichard et al. 1998, Wyaman et al. 2006).

Third, riparian and wetland habitat in healthy, fully-functioning natural condition provide for wetter and moister
habitat conditions, than are provided in lower ecological conditions. This is primarily due to higher water tables,
elevations of water tables that do not decline as rapidly through the summer, and taller and denser vegetation that
helps maintain moisture and humidity (Ohmart 1996, Prichard et al. 1998), and because riparian habitat in healthy
condition tend to better support beaver dam complexes. These conditions are important because spotted frogs and
boreal toads have a strong dependency on wet and moist environments and the vast majority of the landscape is
too dry for them.

Deviations from Estimated Natural Conditions to Meet Needs of the Species

There is no need, from the standpoint of spotted frogs and boreal toads, to make any fine-filter adjustments to the
coarse-filter approach of approximating the natural distribution and amount/extent of wetland, riparian, and non-
riparian meadow habitat — including particular riparian plant communities according to what naturally would
occur on particular sites — in order to meet Forest Plan Objective 3.3(a), the Sensitive Species Management
Standard, the Diversity of Wildlife Habitat Guideline, and higher-level direction with respect to these species.
This in recognizing the importance of beavers in many riparian systems, which is addressed in the “A.3.
Occurrence and Extent of Beaver Ponds” section.

There is no need for fine-filter adjustments — i.e., to target greater or lesser extents or amounts of wetland,
stream, or riparian habitat than existed under natural condition — because (1) the natural distribution, amount,
and characteristics of wetland, stream, and riparian habitat represents conditions under which amphibian
communities formed or developed in the BTNF area; (2) the provision of natural conditions, compared to existing
conditions, would benefit spotted frogs and boreal toads; (3) improved conditions for spotted frogs and boreal
toads, compared to natural conditions, would entail a larger-than-natural amount of wetland and riparian habitat,
which is far from realistic and not ecologically defensible; (4) a lower-than-natural amount of wetland and
riparian habitat would negatively affect spotted frogs and boreal toads, compared to natural conditions, meaning
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there is no need, from the standpoint of either species, to provide lesser amounts of their habitat than the land is
capable of supporting; and (5) spotted frogs and boreal toads would not be adversely affected by increasing the
amount of wetland, stream, and riparian habitat compared to existing conditions. In short, a lower-than-natural
amount of wetland and riparian habitat in healthy, fully-functioning condition represents a negative impact and a
larger-than-natural amount is not feasible.

One possible exception to the assessment that no adjustments are needed to meet the needs of spotted frogs and
boreal toads is that, given the multitude of factors that negatively currently affect these species, along with strong
indications of reduced population levels at the BTNF scale and likely disappearance of local populations, a larger-
than-natural distribution and abundance of riparian habitat may offset some of these other impacts. However, this
would not be feasible. Regaining a natural distribution and abundance of beaver pond complexes would be
difficult enough.

Deviations from Estimated Natural Conditions to Accommodate other Uses

Extent of Riparian Habitat Relative to Stream Channel Integrity

It may not be possible to restore and maintain stream channel integrity levels and streambank stability that existed
prior to Euro-American settlement given the range of factors currently affecting streambank stability (see “Risk
Factors and Restoration Factors,” below) and given the multiple-use mandates of the Forest Service, which in turn
means that it would not be possible to fully restore and maintain natural distribution and amount of wetlands and
the natural extents of riparian habitat across valley bottoms without eliminating livestock grazing, roads,
recreation, and other uses and facilities.

Central to sustaining suitable extents of riparian habitat across valley bottoms is maintaining high stream channel
integrity, which depends on stable streambanks, which in turn is greatly influenced by streambank vegetation,
particularly in low-gradient streams (Chaney et al. 1993, EImore and Kaufman 1994, Ohmart 1996, Wyaman et
al. 2006). Fisheries biologists on the BTNF identified suitable streambank stability as falling in the range of 75-
85% for most stream types (Table 3). They obtained these percentages from Leffert (2005). Leffert had combined
local information with Rosgen’s (1996, as cited by Anderson and Fogle 2013) assessment of sensitivity to bank
erosion. Anderson and Fogle (2013) provide additional basis for defining suitable streambank stability. The
streambank stabilities identified in Table 3 allow for a small amount deviation from natural conditions in order to
accommodate livestock grazing, grazing by horses, and other uses.

Table 3. Suitable bank stability based on Rosgen channel type
(Adopted from Table 3 in Anderson and Fogle 2013).
Rosgen Channel Type
Al, A2, Ab, C3, C4, C5, C6,
B1, B2, B3, D3, D4, D5, D6,
C1, C2, DA4, DA,
E3, E4, E5, E6, | A3, A4, A5, DAG,
F1, F2, B4, B5, B6, F4, F5, F6,
G1, G2 F3 G3, G4, G5, G6
Bank
Stability 85% 80% 75%
Objective

These are similar to draft streambank objectives the Forest Hydrologist (Ronna Simon) for the BTNF had
developed, in support of the Streambanks Stability Guideline, for cattle allotments in the Gros Ventre River
drainage: 80-100% of the length of the banks of B channels are stable; 75-100% of the length of the banks of C
channels are stable; and 85-100% of the length of the banks of E channels are stable. These draft objectives were
subsequently pulled in as draft objectives for allotment management planning on the Greys River Ranger District.
These streambank stability objectives were developed to meet the Streambank Stability Guideline of the Forest
Plan (USFS 1990b:126), which calls for a minimum of 90% of the natural streambank stability. By allowing for a
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10% reduction from natural bank stability, the “90% of natural” bank stability builds in a certain amount of use by
livestock and other uses. Based on the Streambank Stability Guideline, Simon (2008) came up with a minimum
streambank stability of 80% (i.e., >80% of the length of streambanks is stable) for unclassified streams. For
classified streams, she identified the following: >80% of the length of B channels are stable, 75-100% of the
length of C channels are stable, and 85-100% of the length of E channels are stable. This would result in only
minor instances of banks caving in.

Simon (2008) also based her draft objectives on recommended guidelines in the Caribou National Forest
Riparian Grazing Implementation Guide Version 1-2, Leffert 2005 (Simon 2008:4). Leffert (2005:23) concluded
that “It appears that inherent, undisturbed bank stability of channels functioning at full potential ranges from
about 70 percent to near 100 percent, depending on the type of channel and streamside vegetation.” The following
is an excerpt from the portion of his literature review that identified percentages:

“The Beaverhead National Forest found a correlation between vegetation communities and inherent
stability. Stream types are used in the determination of Sensitivity Levels. Using their information,
desirable deeprooted carex and salix communities can be 80-100 percent stable under unimpaired
conditions. Overton et al (1995) found A, B, and C reference channel types to be 97 percent, 87 percent
and 85 percent stable respectively within the study area. Observations by Leffert (2005) found that if an
adjustable channel is more than about 20-30 percent disturbed, channel adjustment processes begin to
occur. This is not an ‘instantaneous’ or specific threshold-induced adjustment, rather it initiates a more
continuous series of channel adjustments over time to accommodate changes in channel dimension,
sediment loading and/or flow changes (Rosgen 1996).” (Leffert 2005:23)

Simon (2008:4-7) also summarized a large number of research papers and existing guidelines and standards used
by other national forests regarding minimum streambank stability. A small proportion identified a minimum of
70% streambank stability, but most identified a minimum of 80% streambank stability and a few identified 85%
or 90% as the minimum.

Suitable streambank stability outlined in Table 3 are consistent with the recommendation in Keinath and McGee
(2005:44), for conserving boreal toad habitat, that a “minimum of 75 percent of the streambank or shoreline
should be maintained in stable condition with adequate vegetation or rock/channel characteristics to prevent
erosion.

Central to maintaining and restoring streambank stability in most or all of the stream types identified in Table 3 is
having satisfactory canopy cover of sedges on streambanks where streambank vegetation is not otherwise
dominated by willows or other streambank plant species. Alma Winward (Personal Comm. 2011) stated that 85%
of green-lines along low-gradient streams should be dominated by sedges and other strong, deep rooted plants,
except where willows limit production of these plants. This is consistent with Platts and Meehan’s (1977, as cited
in Leffert 2005); they suggested a guideline that most streambank surfaces should have 80 percent or more canopy
cover to prevent unacceptable water temperatures, although this is a different measure (temperature vs. bank
stability). These percentages are also consistent with estimated relatively-natural sedge canopy cover in riparian
systems (see the “Deviations from Estimated Natural Conditions to Accommodate Other Uses” subsection of the
section entitled “4. Herbaceous Species Composition in Wetlands, Riparian Areas, and Rangelands”).

The properly functioning condition (PFC) assessment technique provides a way to place “relatively-natural
conditions” on a standardized scale (Prichard et al. 1998) that is being fairly widely applied to federal lands.
However, it is important to recognize that riparian areas determined to be at “proper functioning condition” can
range in condition from potential natural community and late-seral conditions (States “A” and “B” in Figure 2 and
States “E” and “D” in Figure 4 of Prichard et al. 1998) to a relatively altered condition with substantially lowered
water tables and greatly reduced width of riparian vegetation (States “E” and “F” in Figure 2 and State “C” in
Figure 4 of Prichard et al. 1998). Proper functioning condition allows for substantial deviation from natural
conditions as a result of human uses so long as major functions of riparian systems (e.g., dissipation of energy,
capturing of sediments, floodplain development, flood-water retention, root mass protection of streambanks) are
adequately maintained (Prichard et al. 1998). Riparian areas at the lower threshold of proper functioning condition
likely do not provide suitable habitat for spotted frogs and boreal toads in many situations because it involves

91



substantial deviation from potential natural community and fully functioning conditions, as depicted in Figures 2,
3, and 4 of Prichard et al. (1998:13,16, 17). Proper functioning conditions near the low-end threshold results in a
greatly reduced width of wet and moist riparian vegetation, reduced surface soil moisture and near-ground
humidity levels, reduced potential for off-channel wetlands to be filled, and quicker drying of off-channel
wetlands. Where willow stands persist (e.g., on terraces) in riparian areas at the proper functioning condition, soil
moisture and near-ground humidity levels after early summer may be substantially reduced, particularly if cattle
grazing is prevalent under willow canopies.

Using Figures 2 and 4 of Prichard (1998:16, 17), suitable riparian conditions range from potential natural
community (State “A” in Figure 2 and State “E” in Figure 4) down to late-seral conditions (State “B” in Figure 2
and State “D” in Figure 4). This allows for some deterioration of stream channel integrity and riparian
functionality that appears to be consistent with the Forest Plan Streambank Stability Guideline, which allows for
up to a 15% reduction in streambank stability and streambank vegetation compared to natural conditions. At a
mid-seral stage (State “C” in Figure 4 of Prichard 1998:17), streambank stability would need to be less than 85%
of natural for channel and riparian conditions to reach this stage. Suitable conditions for fisheries in Figure 3 of
Prichard et al. (1998:16) range from roughly the midpoint of mid-seral stage through potential natural community,
meaning that conditions at or near the PFC threshold are less than suitable. Compared to fish, spotted frogs and
boreal toads depend more on water tables being near that of natural conditions (e.g., to facilitate the filling of off-
channel wetlands in high flows, slow the decline of water in off-channel wetlands), larger expanses of wet
meadow communities, and larger expanses of moist meadow communities. These are several reasons why the
lower limit of suitable conditions in riparian areas is late-seral and not mid-seral.

Amount and Distribution of Wetland and Riparian Habitat with Respect to Facilities and Sedimentation

For a variety of reasons, it will be necessary to accommodate most of the existing roads, reservoirs, and other
facilities that currently occupy riparian and wetland habitat. Roads are central to providing a wide range of uses
such as many of recreational uses, livestock grazing, timber harvest, and access to private lands. It may also be
necessary to accommodate additional roads and other facilities in the future, but the benefits need to be carefully
weighed against further detriments to spotted frogs, boreal toads, and other riparian/wetland wildlife.
Accommodation of these uses will continue to contribute to the populations of boreal toads and spotted frogs that
are below the natural distribution and abundance of these species.

A central question here is “how far down can the lower limit of suitability be drawn to accommodate facilities
(e.g., roads, reservoirs) while still assuredly meeting Objective 3.3(a), and the Sensitive Species Management
Standard, and higher-level direction for sensitive species?”

No attempt was made to determine or model the amount of riparian and wetland habitat that is needed to maintain
natural population levels or healthy, well distributed populations of spotted frogs and boreal toads on the BTNF.
However, in the process of accommodating roads and other facilities and activities that directly or indirectly
contribute to or that cause the direct loss of wetland or riparian habitat while at the same avoiding any further
declines in spotted frog or boreal toad populations and to facilitate recovery of some sub-populations, it may very
well be necessary to relocate portions of roads and other facilities or to close and decommission others, especially
within the current distribution of these amphibian species. The Forest Plan’s Streamside Road Standard clearly
requires that future roads avoid riparian areas to the greatest extent possible and that roads currently located in
riparian areas will be relocated outside riparian areas where possible.

Based on the importance of riparian habitat to both species, the range of negative impacts of roads on these
species, riparian habitat that has already been lost to roads and other facilities, and considering the Streamside
Roads Standard and Road Maintenance in Riparian Area Standard, the low-end threshold of suitable conditions
for this habitat element includes (1) the existing amount of fully-functioning or near fully-functioning riparian
habitat within 1% miles of known existing breeding sites, at a bare minimum (i.e., no net loss); (2) recovery of as
much riparian and wetland habitat as possible, of the acreage that was previously lost to roads and other facilities;
and (3) minimize, to the extent practical and in balance with protecting other resources, erosion of soil from roads
and motor-vehicle trails into wetlands used by spotted frogs and boreal toads. Because the existing and suitable
acreages of riparian and wetland habitat in fully functioning or near fully-functioning condition are not available,
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suitable conditions need to be stated in these vague terms until a more thorough analysis can be completed. An
important part of future work on this habitat component is identifying roads, motor-vehicle trails, and other
facilities that are unduly impacting spotted frogs and/or boreal toads.

Suitable Condition Statements

The following suitable condition statements were based on the information provided in the previous pages,
including “deviations from estimated natural conditions to accommodate other uses,” and were guided to some
degree by the risk factors outlined in the “Risk Factors and Restoration Factors” section (they were used to help
focus attention on factors that pose the greatest risk). Suitable condition statements define conditions that need to
be met in order to meet the “suitable habitat” portions of Objective 3.3(a) and the higher-level authorities this
objective supports. The following descriptions were developed in lieu of identifying the minimum acreage of
wetland and/or riparian habitat needed within 1% miles of breeding sites, as this has not been ascertained in the
literature and likely depend on a large number of variables.

Extent of Riparian Habitat Relative to Stream Channel Integrity

1. Within capable amphibian riparian habitat", riparian plant communities exist across the full extent of
valley bottoms on the BTNF as would occur when stream channels and soil moisture patterns in meadows
are in relatively-natural conditions, which generally equates to late seral to potential natural community,
as shown in Figures 3 and 4 of Prichard (1998:16, 17). Monitoring the extent of riparian habitat would be
difficult to undertake, and it in large part will be dictated by the extent to which suitable streambank
stability is restored and maintained over the long term. Therefore, suitable condition statement 2, below,
would be the main focal point of assessing the degree to which this suitable condition is being met or will
be met in the future.

2. Bank stability on streams is maintained according to the values found in Table 3 unless the stream has
been determined by a hydrologist, geomorphologist, or fish biologist to be unable to acquire the minimum
specified level of stability due to natural geomorphic conditions; in these cases, the minimum streambank
stability level will be determined by one of the identified disciplines based on pertinent factors (e.g.,
driven by to natural geomorphic conditions).

3. Within capable amphibian habitat areas outside of riparian zones, non-riparian wet/moist meadow habitat
exists across the full extent of shallow draws and shallow depressions, at or near which would occur
under natural conditions.

4. Within riparian habitat and non-riparian wet/moist meadows, a natural mix of vegetation and wetland
types is approximated, which generally corresponds to riparian areas being in late-seral condition as
defined in Prichard et al. (1998) and does not fully encompass the range of proper functioning conditions
(PFC). As an example, where sedge marshes naturally existed, it is important to approximate these
conditions (i.e., moist meadow or silver sagebrush communities in their place, due to lowered water
tables, provide fewer benefits). As with the extent of riparian habitat across valley bottoms (above), the
extent to which a natural distribution and abundance of particular plant communities is approximated in
riparian zones is driven by streambank stability over the long term (see ‘2’, above).

Capable amphibian habitat is used as the geographic scope because it likely encompasses a large majority of
known existing breeding sites, as well as a large majority of unknown existing breeding sites, historic breeding
sites, existing and historic migration and summer habitat, and potential future breeding, migration, and summer

F Capable amphibian habitat of spotted frogs and boreal toads essentially encompasses all riparian vegetation types, moist/wet meadow
types, isolated basin wetlands, and other vegetation types within a yet-to-be-determined distance (e.g., %s-mile, ¥%2-mile) from these riparian,
meadow, and wetland types on the BTNF. Silver sagebrush and shrubby cinquefoil types are included as riparian vegetation types. Capable
habitat includes breeding, summering, wintering, and a portion of migration habitat. By including migration habitat, this also includes
upland habitat the condition of which can affect sedimentation.
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habitat. Also, the conditions outlined in suitable condition statement 2 for streambank stability, above, is already
being applied to all fish-inhabited streams BTNF-wide.

Attaining and maintaining suitable bank stability is of paramount importance in providing for (1) sufficiently high
water tables to sustain moist to wet habitat conditions across valley bottoms and sustained flows through late
summer and fall, according to the natural potential; (2) stream channels that do not erode horizontally in a way
that maintains lower-than natural amounts of productive riparian vegetation, (3) streambank erosion rates that are
within the natural range of variability, such that water quality is not impacted beyond the range of natural
variability; and (4) willow and sedge habitat that provides food and dam-building material for beaver, which in
turn provide habitat for frogs and toads.

Amount and Distribution of Wetland and Riparian Habitat with Respect to Facilities and
Sedimentation

1. As astarting point, the provision of suitable conditions for this habitat element involves the following:

a. Existing distribution and amount of wetland habitat; i.e., no net loss of isolated basin wetland habitat
(no loss to roads, motor-vehicle trails, camping areas, water developments, oil and gas developments,
other developments or activities, or to accelerated sedimentation). This includes soil erosion in
uplands above basin wetlands that does not exceed near-natural erosion rates, with some accounting
for properly constructed and managed facilities and properly managed activities on the land (e.g.,
roads, trails, livestock grazing).

b. Existing distribution and amount of riparian habitat within 1%2 miles of known existing breeding sites
and known historic breeding sites having capable amphibian wetland habitat; i.e., no net loss of
riparian habitat to the greatest extent possible (no loss to roads, motor-vehicle trails, camping areas,
water developments, oil and gas developments, other developments or activities).

2. Recognizing the negative effects of reducing the amount of available habitat, suitable conditions for this
habitat element includes the following, especially within about 1% to 2% miles of known existing
breeding sites and historic breeding sites having capable amphibian wetland habitat.

a. Recover isolated basin wetlands that may have been lost to roads, motor-vehicle trails, camping areas,
water developments, oil and gas developments, other developments or activities, or to accelerated
sedimentation.

b. Recover riparian habitat that may have been lost to roads, motor-vehicle trails, camping areas, water
developments, oil and gas developments, other developments or activities.

3. Allow additional wetland and riparian habitat to form through natural processes.

Targeting the retention of all existing isolated basin wetlands is consistent with (i.e., required by) current laws,
policy, and Forest Plan direction with respect to wetlands, which is a precursor to the definition of any statement
of suitable conditions and habitat objectives. “Existing breeding sites and known historic breeding sites having
capable amphibian wetland habitat” is identified as the geographic scope because restrictions on developments
and activities that would eliminate frog and toad habitat are most critical on the BTNF where spotted frog or
boreal toad breeding sites exist, but restrictions can only be imposed around breeding sites that are known.
Existing and known historic breeding sites only comprise a portion of the capable amphibian wetland habitat, and
applying restrictions across all capable habitat would be overly restrictive. This highlights the importance of
conducting thorough pre-development surveys to ascertain whether any existing or capable breeding sites would
be affected. Objective 3.3(a) and the requirement to avoid or minimize impacts to sensitive species (FSM
2670.32) must be met regardless of whether locations of breeding sites are known. Pre-development surveys and
appropriate changes to any development proposal would account for this.

Elements of Other Suitable Conditions Supporting the Above Suitable Condition Statements

The following suitable conditions were taken from other sections of the report.
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A.2. Mix of Succession Stages — Meeting suitable conditions for the mix of succession stages would
help meet suitable conditions for the distribution and amount of wetland and riparian habitat by increasing
the amount of water reaching or flowing through these types of habitat, primarily as a result of lower rates
of transpiration by conifer trees.

A.3. Occurrence and Extent of Beaver Pond Complexes — Meeting suitable conditions for the occurrence
and extent of beaver pond complexes would help meet suitable conditions for the extent and amount of
riparian habitat by elevating water tables, in some cases increasing the width of riparian habitat or
creating riparian habitat where none existed without beaver pond complexes, and by otherwise
maintaining and restoring riparian functioning.

A.4. Herbaceous Species Composition — Meeting suitable conditions for herbaceous species composition
would help limit the degree to which stream channels are unnaturally scoured due to excessive overland
flows and the extent to which water tables are lowered. Depleted ground cover (especially when less than
about 65%) contributes to elevated rates of overland flow, which can contribute to increased scouring of
stream channels lower in the watershed, which in turn can result in lowered water tables or a narrower
width of productive riparian vegetation; and it can also contribute to higher levels of deposition in other
places, including contributions to restoring previously down-cut areas.

Meeting suitable conditions for herbaceous species composition would help limit the extent of erosion in
uplands and riparian areas and the degree to which sediments reach wetlands. Depleted ground cover
(especially when less than about 65%) contributes to elevated rates of overland flow and erosion.

A.6. Habitat Connectivity and C.1. Survival as Affected by Vehicles, Heavy Equipment, Livestock, and
Recreationists (Direct Impacts) — To the extent new road and motorized-trail construction is prevented in
areas used by spotted frogs and/or boreal toads and to the extent roads and/or motor-vehicle trails are
eliminated in areas used by these species (e.g., as a result of A.6 and C.1), conditions outlined in suitable
condition statements under A.1, above, will be met to a greater degree.

B.3. Height and Structure of Live Herbaceous Vegetation, Thatch, and Litter — Meeting suitable
conditions for herbaceous retention in riparian areas would help in the process of restoring and
maintaining riparian health, which would translate into water tables reflective more of relatively natural
conditions, which in turn would provide for conditions conducive of riparian habitat across valley
bottoms.

B.4. Soil Looseness and Maintenance of Overhanging Banks — Meeting suitable conditions for soil
looseness in riparian areas would help in the process of restoring and maintaining riparian health, which
would translate into water tables reflective more of relatively natural conditions, which in turn would
provide for conditions conducive of riparian habitat across valley bottoms.

Risk Factors and Restoration Factors

The following risk factors have altered and/or have the potential to alter the extent of riparian habitat in valley
bottoms and to alter wetlands, which in turn limit the attainment of suitable conditions and, ultimately, the
achievement of Objective 3.3(a), Sensitive Species Management Standard, and higher-level management direction
with respect to spotted frogs and boreal toads.

Extent of Riparian Habitat Relative to Stream Channel Integrity

Heavy Grazing on Streambanks — Heavy grazing on streambanks causes them to erode at unnaturally
high levels because sedges, willows, and other streambank plants that are heavily grazed cannot maintain
the healthy, robust, and deep roots needed to hold streambanks in place (Kauffman and Krueger 1984,
Clary and Webster 1989, Kovalchik and Elmore 1991, Thurow 1991, Kleinfelder et al. 1992, Hall and
Bryant 1995, Skinner 1998, Micheli and Kirschner 2002a, Micheli and Kirschner 2002b). Over time,
accelerated bank erosion in some stream types results in down-cutting of the stream channel or
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accelerated lateral cutting which can be accompanied by downward movement of the stream channel (i.e.,
lateral down-cutting). Down-cutting in turn lowers water tables (Chaney et al. 1993, EImore and
Kauffman 1994, Ohmart 1996, Wyaman et al. 2006). When this happens, sedges and other streambank
vegetation eventually become replaced by upland plant species, the roots of which do not have the
capacity to hold banks in place nearly to the extent that sedges and willows do (Kovalchik and EImore
1991, Micheli and Kirschner 2002a, Micheli and Kirschner 2002b). As an example, Micheli and
Kirschner (2002a) found that banks without wet meadow vegetation are roughly ten times more
susceptible to erosion than banks with wet meadow vegetation.

Depleted Ground Cover in Uplands — Depleted ground cover (especially when less than about 60-65%)
contributes to elevated rates of overland flow, which can contribute to increased scouring of stream
channels lower in the watershed, which in turn can result in lowered water tables (Thurow 1991,
Satturlund and Adams 1992, National Research Council 1994, USFS 1997, Holechek et al. 2011). As
assessed by USFS (1997:23), “Historically, excessive sheep grazing on the southern end of the forest
removed upland vegetation with resulting soil loss and water infiltration reduction... sheep grazing along
the driveways created extensive rilling and gullys with the elimination of previous riparian vegetation in
headwater areas. In some areas, sheep grazing resulted in a lowering of the stream bed and water table.
This caused riparian areas to transform into less stable, drier sites with associated [dry-site plant]
species.” This was similarly discussed in USFS (2004a). Riparian habitat comprises a small minority of
habitat across the landscape (e.g., <56%), and historic reductions in the amount of moist and wet meadow
habitat and small wetlands due to lowered water tables further reduces the amount of this important
habitat for amphibians.

Road Effects on Water Tables, Peak Flows, and Water Flow Routes — Roads constructed in riparian
areas and close to riparian areas can alter hydrology sufficiently to affect water tables in some situations
(Satterlund and Adams 1992, Forman et al. 2003:177-195). In these instances, roads can result in reduced
or elimination of flow to wetlands, altered timing of flow, accelerated declines in water level reductions,
and conversely, they can result in the creation of wetlands next to roads where the road base impedes
surface or subsurface flows. However, creation of wetlands is not a positive effect when this occurs
immediately adjacent to a road. Roads in riparian areas and adjacent to riparian areas can also affect peak
flows and the routing of water and sediments (Satterlund and Adams 1992, Jones et al. 2000, Forman et
al. 2003:177-195).

Reduced Stream Flow Rates — Altered timing and amount of streamflows, including accelerated
reductions in flow rates in mid to late summer, contribute to accelerated reductions and larger reductions
in water storage and wetland duration in riparian zones. The following are several examples of factors
that contribute to altered timing and amount of streamflows, including reduced streamflow rates: water
developments, upstream reservoirs, overrepresentation of late-seral conifer forestlands, and expansion of
conifer forestlands into non-forest vegetation types (Satterlund and Adams 1992, Sada et al. 2001,
Magilligan and Nislow 2005, Graf 2006). Water developments and reservoirs alter the timing and amount
of stream flows (Magilligan and Nislow 2005, Graf 2006).

The large increases in the abundance and canopy cover of conifer trees — both in terms of advanced
succession throughout conifer forestland types and in terms of increasing abundance and canopy cover of
conifers in non-forest vegetation types — reduces stream flows (Bosch and Hewlett 1982, Satterlund and
Adams 1992, Pilliod et al. 2003).

Grazing-Induced Headcuts and Down-cut Trails in Meadows — Deep, non-stream channels running the
length of some meadows, typically resulting from head-cuts caused by years of heavy or severe grazing or
from entrenched recreation and livestock trails, act similarly to agricultural drain ditches that are
constructed in areas that would otherwise be too wet to grow agricultural crops. The lowered water table
allows crops to be grown that would be adversely affected by too much soil moisture. The same processes
hold in native moist to wet meadows. Vegetation that grew in meadows when soil moisture was high is
replaced by plant species that are more tolerant of the drier conditions. In combination, reduced moisture
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levels at the soil surface and reduced height and canopy cover of herbaceous vegetation reduces habitat
suitability for spotted frogs and boreal toads. Where native vegetation has been replaced by nonnative
bluegrasses or smooth brome, negative impacts to frogs and toads are worse.

Heavy to severe grazing can cause head-cuts to start in meadows and, after a number of years typically
create channels that act as drains in at least a portion of the meadow in which they exist. One example of
this exists in some of the small meadows intermixed within a lodgepole pine matrix between lower Blind
Trail Creek and lower South Fork of the Little Greys River. Most of these meadows have small,
intermittent water flows with undefined channels. Head-cuts have formed in many of these meadows and
this has resulted in a shift in plant species composition and changes in near-ground moisture levels in mid
and late summer (e.g., DeL.ong 2007). The altered plant communities are easy to see in many situations.

Where down-cutting of trails (including horseback riding trails, hiking trails, cattle trails, and motor-
vehicle trails) in meadows is deep enough and where the gradient allows for water to flow down trails,
down-cut trails can have similar effects. It is not uncommon for snowmelt and runoff from heavy rains to
run down these trails to the point they become heavily eroded. In some situations, where deep trenches
have formed, the down-cut trails act similarly to agricultural drain ditches where water tables would
otherwise be too high to grow desired agricultural crops. However, the opposite is true for native
meadows, where high water tables are needed to maintain native moist meadow and wet meadow
communities. To the extent that eroded trails and down-cut intermittent channels (previous paragraph)
drain water that otherwise would be retained in the meadow, plant species composition changes to species
that can withstand the drier conditions.

Amount and Distribution of Wetland and Riparian Habitat with Respect to Facilities

Direct Loss of Habitat Due to Placement of Roads and Road Widening — The complete elimination of
a wetland or a portion of riparian habitat within the distribution of local spotted frog or boreal toad
populations can have major adverse effects, especially given the cumulative factors that are affecting
populations (Maxell and Hokit 1999, Forman et al. 2003, Keinath and McGee 2005, Patla and Keinath
2005, PARC 2008). Where roads are placed over the top of a wetland or part of a riparian area, these
portions of habitats are lost, and this has happened in a wide range of locations across the BTNF.

Loss of riparian habitat acreage due to road construction (including road widening) results from
placement of material on top of what previously had supported riparian vegetation in order to build road
surfaces, and habitat loss due to creation of two-track and wider roads and motor-vehicle trails results
from the compaction and elimination of vegetation in the tracks (Cole and Landres 1995, Douglass et al.
1999, Maxell and Hokit 1999, Patla 2000 and Keinath, Forman et al. 2003). Where road bases have been
built up, the width of habitat loss is greater.

Included in this category is the widening of roads, straightening of roads, and re-routing of sections of
roads that result in additional loss of riparian habitat. Where road widening, straightening, and/or re-
routing results in existing riparian or wetland habitat being covered by road-base or other material, this
results in the loss of boreal toad and spotted frog habitat when it is in the vicinity of breeding wetlands
and their dispersal areas (i.e., within 1/3 mile to 1-1/2 miles of breeding sites).

ATVs can also cause reductions in the width and amount of riparian habitat, especially in narrow riparian
corridors. Meyer (2002) documented how two-track trails in wet areas become braided as riders
incrementally pioneer new trails around muddy areas only to have the newly pioneered trails become
muddy, prompting riders to create even more trails. On the BTNF, braiding of trails in wet areas occurs in
many riparian areas, including narrow riparian corridors with limited riparian habitat, and it contributes to
further loss of vegetation in these limited and sensitive habitats.

Direct Loss of Habitat to Oil, Gas, and Mineral Development and Building Complexes — If oil, gas, or
mineral development sites or building complexes are located within boreal toad or spotted frog habitat,
habitat is lost within the footprint these sites (Loeffler 2001, Keinath and Patla 2005, Patla and Keinath
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2005). However, because these types of sites will not be located in riparian areas and will not overlay
wetlands, potential impacts to toad and frog populations is less than would occur if sites could be located
in riparian areas and on top of wetlands. If oil, gas, or mineral development sites or building complexes
are located in the immediate vicinity of breeding sites (e.g., within 100-200 yards), they have the potential
to eliminate important summer-long, migration, or winter habitat.

Loss of Habitat to Reservoirs — Existing reservoirs eliminated the riparian and wetland habitats that
existed where reservoirs now exist, and in most cases, habitat created by reservoirs is less than suitable
for spotted frogs and boreal toads (Maxell 2000; and Brown et al. 2015:65 for Yosemite toads). Existing
large reservoirs on the BTNF likely have eliminated frog and toad habitat, but some of the smaller
reservoirs may provide habitat that is usable by frogs and toads and, in a small number of situations, may
provide suitable habitat. Brown et al. (2015:65) reported that Yosemite toads likely had disappeared in
several valleys as a result of reservoirs being constructed.

A constructed reservoir, compared to the habitats that existed prior to its development, can have either
positive or negative effects on boreal toads and spotted frogs, depending on the habitats that existed prior
to reservoir development, how these habitats were used by toads or frogs, and characteristics of the
habitats created including their duration through the summer (Maxell 2000, Patla and Keinath 2005:36,44,
PARC 2008). In most cases, creation and maintenance of artificial reservoirs (e.g., water-storage
reservoir, stock watering pond) results in a net reduction in habitat quality for boreal toads and spotted
frogs and it is not uncommon for creation of artificial reservoirs to eliminate habitat for toads and frogs:
(1) reservoirs many times have relatively steep shorelines, (2) water levels rise and fall depending on
water demand, and (3) shoreline and emergent vegetation that becomes established many times is heavily
grazed and/or trampled due to livestock use (Maxell 2000, Patla and Keinath 2005, PARC 2008).

Alteration of flows below reservoirs can be substantive enough that it eliminates riparian wetlands.

On the other hand, Keinath and McGee (2005:27,41) identified ephemerally flooded parts of reservoirs as
providing habitat for boreal toads, and Kindschy (1996) discussed the benefits of small reservoirs for
wildlife in general. There is no indication that benefits of reservoirs outweigh negative effects, and
differential effects depends on specific situations.

Loss of Habitat to Fire Lines — As explained by Brown et al. (2015:42), “The construction of fire lines
or firebreaks by firefighters using hand tools or machinery such as bulldozers may be extensive and result
in similar habitat changes as those associated with road and road construction... More than 240 km of 1-
10m wide fire line were constructed for a 57,000 ha wildfire in California in 1999 (Ingalsbee and
Ambrose 2002).” Fireline construction represents a relatively short-term reduction in habitat and it can
also include loss of upland habitat.

Altered Hydrology due to Facility Placement

Loss of Habitat Due to Altered Hydrology Resulting from Placement of Roads and other Facilities —
Road construction — including construction of roads on top of existing two-track roads and re-routing of
sections of road — can also alter hydrology, which in turn can lead to the loss of wetlands (Satterlund and
Adams 1992, Forman et al. 2003, Andrews et al. 2008). Even when a road is located to the side of a
wetland, it is possible for hydrology to be altered enough such that the wetland disappears, declines in
size, or is otherwise reduced in suitability for amphibians. Brown et al. (2015:60) cited several studies
showing that roads can affect hydrology, with effects including pattern of runoff, surface-water flow, and
debris flows.

Water Developments — Depending on how water developments, including diversions, are constructed,
they can eliminate spring and/or associated wetland habitat and pools, if the diversion of water is high
enough (Kindschy 1996, Maxell 2000, Patla and Keinath 2005, PARC 2008, Brown et al. 2015:65). Even
if they do not eliminate spring or wetland habitat, water developments many times adversely affect frogs
and toads that used the spring-habitat prior to their development due to alterations in wetland habitat
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(Keinath and McGee 2005:38, Patla and Keinath 2005:49). This can be mitigated by protecting the spring
source and maintaining sufficient flows in the spring to maintain wetland habitat. Also, in cases in which
cattle are impacting a certain spring inhabited by frogs and/or toads, the diversion of some of the water
from the spring, if designed properly (including fencing of the source and the return of overflow back to
the channel), can mitigate the impacts to some degree (Kindschy 1996, Maxell 2000, Patla and Keinath
2005, PARC 2008).

Amount and Distribution of Wetlands as Affected by Accelerated Sedimentation

Unnaturally high rates of sedimentation can prematurely fill in wetlands, thereby reducing their life span.

Sedimentation of Wetlands, from Less-than-Satisfactory Rangelands — While basin and stream-system
wetlands periodically form and disappear as a consequence of soil, geologic, hydrologic processes (in
addition to those created by beavers), elevated erosion rates and subsequent sedimentation of down-
gradient wetlands have the potential to artificially reduce the lifespan of these wetlands. As discussed in
the “Extent of Riparian Moist Meadow, Wet-Meadow, and Willow Vegetation” section, above, and “A.4.
Herbaceous Species Composition” section, below, rangelands that have reduced ground cover, especially
below 60-65% ground cover, are more prone to have elevated levels of erosion, which translates into
elevated levels of sedimentation in down-gradient waters. To the extent this has occurred and is
occurring, the net effect would be a reduction in the distribution and abundance of capable amphibian
wetland habitat. It is recognized that some sites naturally have <60% ground cover. The section, “A.4.
Herbaceous Species Composition” describes the mechanisms for how this occurs. It is unclear the extent
to which this may have happened on the BTNF.

Sedimentation of Wetlands, from Burned and Logged Areas — Elevated sedimentation levels,
originating from recently burned areas and logging units, have the potential to contribute to a reduced
lifespan of wetlands used by spotted frogs or boreal toads. Elevated rates of erosion for one or a few years
post-fire is a possible effect of wildfires, fire-use fires, and prescribed burns (Bestcha 1990, McNabb and
Swanson 1990, Satturlund and Adams 1992). In some cases, wildfires can result in mass wasting (Bestcha
1990), which if this occurs above a wetland used by frogs or toads especially for breeding, could have a
major adverse effect on the local population. It is unclear the extent to which this has happened on the
BTNF.

Sedimentation of Wetlands, from Roads and Trails — Elevated sedimentation levels, originating from
roads and trails, have the potential to reduce the lifespan of wetlands used by spotted frogs or boreal
toads. It is not uncommon for sediments from roads and trails to comprise the largest proportion of
sedimentation on a given landscape (Satturlund and Adams 1992, Forman et al. 2003, USFS 2004a). It is
unclear the extent to which this is occurring on the BTNF.

Sedimentation of Wetlands, from Constructed Firelines — As noted by Brown et al. (2015:42),
“Sedimentation may be the most detrimental road-like effect of firelining on amphibians because unpaved
roads are responsible for greater increases in sediment mobility and erosion than either logging or fire per
se (Rieman and Clayton 1997). Mechanized equipment is not used in wilderness areas for fire
suppression.”

Sedimentation of Wetlands, from Unnaturally High Elk Populations — Grazing by unnaturally high
population levels and unnatural concentrations of elk likely has altered herbaceous species composition,
including a reduction in ground cover, in some parts of the BTNF (see “A.4. Herbaceous Species
Composition™), which has potential to contribute to higher rates of sedimentation where affected
rangelands are situated above breeding wetlands and other wetlands used by spotted frogs or boreal toads.
Differences between natural conditions (including natural population fluctuations of elk) and existing
conditions (consistently high numbers of elk) likely have no more than minor effects on sedimentation
rates in wetlands, except in limited situations (e.g., adjacent of winter feedgrounds), because even with
elevated numbers, elk are substantially more spread out than livestock.
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Occurrence and Extent of Beaver Pond Complexes

There are several factors that have impacted the occurrence and extent of beaver pond complexes on the
BTNF, and these are listed and discussed in the “A.3. Occurrence and Extent of Beaver Pond Complexes”
section, later in this report.

Conservation Actions to Consider

The following conservation actions would contribute to achieving and maintaining suitable conditions outlined
above and, ultimately, to achieving Forest Plan Objective 3.3(a) with respect to spotted frogs and boreal toads.
The following management actions were based on a range of publications, including deMaynadier and Hunter
(1995), Bartelt (2000), Maxell (2000), Patla (2000), Engle (2001), Forman et al. (2003), Holechek et al. (2011),
Keinath and McGee (2005), and Patla and Keinath (2005), Shovlain (2006), Andrews et al. (2008), PARC (2008),
Schmutzer et al. (2008), and WGFD (2010a,b), as well as other publications cited earlier in this section.

I. General

1.

8.

Conduct surveys to locate any existing breeding sites and other capable amphibian wetland habitat that
could be lost or otherwise adversely impacted.

. Grazing by Livestock and Horses on Streambanks

Minimum stubble heights can be applied as a means to maintaining (or restoring) streambank stability and
stream channel integrity. Typically, if streambanks are in satisfactory condition, a minimum average
sedge stubble-height of 4-5 inches is used as a starting point and if streambanks are in unsatisfactory
condition, a minimum average sedge stubble-height of 6 inches is used as a starting point (Clary and
Webster 1989, Hall and Bryant 1995, Skinner 1998, Clary and Leininger 2000). Some authors have
suggested as much as a minimum 8-inch stubble height on sedges (Clary and Leininger 2000, Fraser
2003).

Another option is to implement limits on percent of the green-line with hoof prints/slides for the stated
purposes. The Forest Hydrologist identified a minimum of 20% of a streambank that can have hoof prints
or hoof slide marks (Simon 2008). Above 20%, adverse impacts of hoof action is outside the range of
acceptable impacts.

Maximum of 30% use of herbaceous vegetation in riparian zones to help maintain proper riparian
functioning (Loeffler 2001).

Season of livestock use can be adjusted as needed to achieve the objective.

Livestock grazing systems can be adjusted. For example, changes from season long grazing to deferred
rotation, rest rotation, or other system.

Riparian pastures can be created to more closely manage livestock use in riparian areas.

More intensive herding, more fences, development of water sources outside of riparian areas, and salt
placement can be used to reduce use of streambanks by livestock. However, some of these (more
intensive herding and development of water sources) can have adverse impacts on spotted frogs and
boreal toads and, therefore, would need to be carefully considered. Place all salt and mineral supplements
at least 200 yards from stream, spring, wetland, and riparian habitat (including silver sagebrush).

A last resort would be exclusion of livestock from specific habitats of .

I11. Livestock- and Recreation-created Channels in Meadows

1.

Where cattle trails have eroded downward and act as drains in meadows and where heavy grazing has
caused head-cuts to form and work their way up the meadow, actions should be considered to stop or
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slow the movement of the head-cut, eliminate the potential for head-cuts to form (e.g., reduced utilization
limits), and to fill in channels that have formed (e.g., through a variety of measures, including dropping
trees and large woody material into channels). It is imperative that grazing and trailing be managed to
avoid reoccurrence of head-cuts being formed and to avoid recovering head-cuts from becoming
reactivated.

To the extent feasible, eroded and braided trails in meadows should continue to be restored, including
methods identified in the previous bullet.

IV. Roads and Motor-Vehicle Trails

1.

Avoid any new road construction, any widening of roads, and straightening of roads that would infringe
on wetlands and avoid new road construction, widening of roads, designation of motor-vehicle trails, and
other alterations of roads and trails that would further reduce riparian habitat within 200 yards of breeding
wetlands.

. Avoid, to the greatest extent possible, construction of new roads, widening of roads, and designation of

motor-vehicle trails within or adjacent to riparian areas within 1/3 miles of breeding sites.

Consider closing and or re-routing roads and motor-vehicle trails currently within 200 yards of breeding
sites.

. Reservoirs and Other Water Developments

Avoid the development of reservoirs and other water developments to the greatest extent possible within
areas used by boreal toads and spotted frogs, except where water developments would mitigate impacts of
livestock use of springs and other natural water sources. In these cases, water developments would need
to be excluded from livestock and horse use.

. When installing water developments and when applying for water rights for these developments, ensure

that sufficient water remains available in the spring area and in down-gradient wetlands the springs may
sustain, and ensure that livestock cannot access the spring area and associated wetlands (e.g., through the
use of an exclosure).

VI. Oil, Gas, and Mineral Development

1.

Ensure that the footprint of oil, gas, and mineral developments are beyond 200 yards of known existing
breeding wetlands and historic breeding wetlands with capable habitat and are at least 200 yards from
riparian areas when within 1/3 mile of toad and frog breeding sites.

VI1I. Camping

1.

Minimize and, to the extent possible, prevent the establishment of dispersed camping sites and other
intensively-used recreation sites in riparian areas and non-riparian meadows within 1/3 mile of boreal
toad and spotted frog breeding sites, with special attention of reducing dispersed camping sites within 200
yards of breeding sites.

. Avoid any developments — including oil, gas, and mineral developments, building complexes, and other

similar developments — within 200 yards of breeding sites.

To the greatest extent possible, avoid any developments associated with camping within 200 yards of
riparian areas when within 1/3-mile of breeding sites.

VI1I. Livestock Grazing Effects on Erosion and Sedimentation

1.

Ensure that livestock grazing is being managed to meet ground cover and plant species composition
objectives reflective of healthy rangelands above breeding wetlands and other wetlands used by spotted
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frogs and boreal toads. If existing ground cover and plant species composition are below objective levels
for riparian or rangeland health (e.g., see suitable ground cover leves in “A.4. Herbaceous Species
Composition”) — and if it can be demonstrated that low ground cover levels are natural — take proper
action to ensure appropriate adjustments are made to livestock management to maintain upward trends.

2. Implement other BMPs pertaining to livestock grazing, as necessary, to minimize excessive erosion.
3. Exclusion of livestock from breeding sites using fences would be a last option.
IX. Vegetation Treatment

1. Adhere to Forest Plan standards and guidelines, National best management practices, and State of
Wyoming best management practices with respect to logging and vegetation treatments, as needed, to
ensure that logging, mechanical treatments, and prescribed burning to not accelerate erosion above
breeding sites and above other ponds used by spotted frogs and boreal toads.

Measures and Indicators

Currently Monitored Elements

The monitoring elements identified in the following short lists are currently being monitored across the BTNF in a
range of locations, but the application per district varies, and it may be necessary to review locations relative to
the needs of spotted frogs and boreal toads, recognizing that these species are just two of a large number of
criteria that need to be considered when selecting monitoring sites.

Where the elevation of water tables is influenced by streambank stability (and ultimately stream channel
integrity), the following factors can be used as a proxies of the extent (width) of riparian vegetation in valley
bottoms (Burton et al. 2011). Both are being monitored by hydrologists, fisheries biologists, and range
management specialists on the BTNF. Amphibian habitat needs should be considered when establishing sites to
monitor these elements.

» Streambank Stability

e Stream Channel Inteqgrity

The following is being used in short-term (annual) assessments of whether stable streambanks are expected in the
near future or whether upward or downward trends in streambank stability are expected in the near future:

» Retained Stubble Heights on the Green-line — This is an easily-measured indicator of whether stable,
upward, or downward trends would be expected in streambank stability. Typically, if streambanks are in
satisfactory condition, a minimum average sedge stubble-height of 4-5 inches is used as a starting point
and if streambanks are in unsatisfactory condition, a minimum average sedge stubble-height of 6 inches is
used as a starting point (Clary and Webster 1989, Hall and Bryant 1995, Skinner 1998, Clary and
Leininger 2000). Some authors have suggested as much as a minimum 8-inch stubble height on sedges
(Clary and Leininger 2000, Fraser 2003). Use of stubble height for limiting adverse impacts to
streambanks caused by livestock use is different than using stubble height as a measure or assessment of
the suitability of herbaceous vegetation for spotted frogs and boreal toads. An average stubble height of 4
inches is less-than-suitable and an average of 6 inches probably is not suitable either (Appendix A).
Because stubble height is measured only along the green-line, the less-than-suitable habitat along this thin
linear corridor is of little consequence so long as suitable habitat is provided as discussed in B.3 Height
and Structure of Live Herbaceous Vegetation, Thatch, and Litter.

» Streambank Shearing on the Green-line — Use of streambank shearing as a short-term indicator of whether
stable, upward, or downward trends in streambank stability will be expected was initiated recently on the
BTNF (Simon 2008). It is a more indirect indicator than stubble height because stubble height of sedges
indicates the degree to which sedge roots will hold banks in place and sedge roots are the most important
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bank stabilization factor (Chaney et al. 1993, EImore and Kaufman 1994, Ohmart 1996, Wyaman et al.
2006). However, the extent of streambank shearing also indicates the amount of livestock use. There is no
indication that monitoring streambank shearing would indicate the retention of suitable habitat conditions
for spotted frogs and boreal toads through the livestock grazing season, except for the potential of
maintaining overhanging banks.

The following elements currently being monitored by rangeland management specialists or hydrologists/water-
right specialists can be used to assess (i.e., indicate) the potential for erosion in uplands and subsequent elevated
sedimentation rates, and changes in water flow from springs. Amphibian habitat should be considered, albeit in
limited situations, when establishing sites to monitor the first two elements.

» Ground Cover — This is the main element that is monitored on the BTNF to indicate the extent to which
uplands absorb water (e.g., infiltration and percolation) and transport it downslope on the soil surface
during and after precipitation events. The lower the ground cover and the greater proportion of the water
that flows overland, the greater the potential for erosion and subsequent sedimentation in wetlands and
stream systems. Even though rocks >3/4 inches in diameter are counted as ground cover, and even though
they protect the soil from the impact of raindrops, they do not facilitate infiltration to the extent that plants
and litter/organic matter do (and rocks do not replace many other functions of vegetation they may have
replaced as a result of soil loss and reduced cover of herbaceous vegetation). Therefore, the most
meaningful part of ground cover for watershed functioning is total ground cover minus rock cover.

» Herbaceous Species Composition — Although herbaceous species composition is secondary to ground
cover (minus rock cover) in terms of watershed functioning, it adds substantive information that can be
used to assess the extent to which uplands absorb water and transport it downslope on the soil surface
during and after precipitation events (see previous paragraph).

» Reductions in Flow Volumes due to Spring Developments and Diversions — Prior to developing each new
water source, either as a water source for livestock grazing on the BTNF or for private individuals off of
National Forest System lands, the water flow (in terms of cubic-feet-per-second) is currently being
assessed relative to the total flow of the spring and the net effects on spring, stream, and/or wetland
habitat.

Additional Monitoring Elements to Consider

Where the elevation of water tables is influenced by eroded trails and other created channels that act like drain
ditches in meadows and willow-meadow complexes, the first two factors listed below can provide some
indication of the elevation and extent of water tables or soil moisture patterns in these habitats. The third factor
addresses sedimentation and reduced longevity of wetlands.

» Number and Proportion of the Length of Trails in Meadows that are Down-cut sufficiently to affect soil
moisture in adjoining plant communities, including recreational, livestock, and other trails.

 Movement Rates of Head-cuts

» Sedimentation Rates Originating from Roads and Trails

Riparian and wetland habitat retention and loss could be more directly measured in terms of the following:

» Acres of Riparian/Wetland Habitat Retained across the BTNF — This essentially is the acreage of
wetland and riparian habitat, by vegetation type, existing at any point in time in the future, and can be
ascertained through GIS, recognizing this would take time to complete.

» Acres of Riparian/Wetland Habitat Already Lost — Determining the acres of wetland, riparian, and
spring habitat already lost to roads, reservoirs, and other facilities and activities would take substantially
more time to complete and would be based on more assumptions.
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» Acres of Direct Riparian/Wetland Habitat Loss, by Project — This would apply to new construction of
roads; oil, gas, and mineral developments; and other developments.

» Springs Lost or Adversely Impacted, by Project

A.2. MIX OF SUCCESSION STAGES IN FORESTS

Introduction and Background

Increasing attention is being given to the importance of terrestrial habitat in the conservation of amphibian
populations (Skelly et al. 1999, Marsh and Trenham 2001). Marsh and Trenham (2001:47), for example,
concluded that “Terrestrial habitat may be exceptionally important to the conservation of amphibian populations.
Management plans that focus only on preserving ponds or wetlands will probably fail to maintain viable
amphibian populations.” As an example, in a study of 100 radio-tagged western toads, Bull (2006) found that
81% of post-breeding locations were on land and only 19% were in water. Just as important is that terrestrial areas
not used by spotted frogs and boreal toads have large effects on habitats used by them (e.g., water cycling,
sedimentation, beaver activity).

The mix of succession stages is a central terrestrial habitat element because the mix of succession stages and the
processes that drive this mix (e.g., fire) affects the distribution and abundance of beaver pond complexes; water
flow rates of springs (and whether otherwise-capable breeding wetlands contain water and duration of water in
some wetlands); level of shading of breeding wetlands; the provision of non-forest habitat near existing and
capable breeding wetlands; the provision of healthy aspen, willow, and meadow habitat (i.e., not overtopped by
conifers); provision of moist micro-sites and cover; potentially sedimentation and longevity of some wetlands
(e.g., due to post-fire accelerated erosion); and possibly post-fire conditions in breeding wetlands, which has
potential to substantially affecting occupancy and reproductive output in breeding wetlands. These are all
discussed in detail below.

Even though effects of any individual factor identified in the previous paragraph may not affect spotted frog or
boreal toad populations across the BTNF to any appreciable degree, individual factors have the potential to have
relatively large effects on local populations. For example, large effects can occur if all or most ponds in a given
drainage have disappeared due to lack of beavers, if several key breeding wetlands are impacted by greatly
reduced spring output due to expansion of conifer forestland, or if tadpole survival is reduced due to premature
drying caused by reduced spring output and/or shading of breeding pools.

In assessing the effects of an altered mix of succession stages and the ecological processes and management
practices to restore a more natural mix, effects need to be viewed in terms of (1) conditions and processes that
naturally occurred in amphibian habitat (e.g., periodic fire and the habitat changes this brought), and (2)
conditions and processes that spotted frogs and boreal toads did not evolve with (e.g., forest openings with limited
large woody material, soil compaction, crushing by heavy equipment). Vegetation treatments can be undertaken
in ways that mimic or approximate many of the conditions produced by natural processes like fire. As viewed in
terms of coarse-filter conservation, habitat conditions under which the amphibian community of the BTNF
evolved or developed are within the range of suitable conditions even though some specific conditions may be
somewhat unfavorable. The biggest concerns, then, are (1) a mix of succession stages that is outside the range of
natural variability and (2) human activities and human-caused conditions that do not approximate natural
conditions or processes and that may reduce reproductive success or survival.

Many factors related to the mix of succession stages and the actions to restore a natural mix of succession stages
affect or potentially can affect boreal toads and spotted frogs. As a summary, (1) it appears that the greatly
expanded fire return intervals on many parts of the BTNF and the concurrent large overrepresentation of late-seral
forestlands are working against the attainment of Objective 3.3(a) and the Sensitive Species Management
Standard with respect to boreal toads and spotted frogs, and (2) while timber harvest and mechanical treatment
would help increase the amount and distribution of early-seral communities, they have several adverse side
effects, including loss of habitat to roads, reductions in large woody material, soil compaction, and crushing by
vehicles (on roads) and by heavy equipment (in treatment units).
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Development of Suitable Condition Statements

Summary of Management Direction

In addition to Forest Plan Objective 3.3(a), Sensitive Species Management Standard, and higher-level direction
specifically on sensitive species — which generally call for suitable conditions (which for spotted frogs and
boreal toads necessarily addresses a mix of succession stages) to be provided — the following provisions of the
Forest Plan and an executive order requires the Forest Service to work toward achieving and maintaining a
desired mix of succession stages for sensitive species and other wildlife species, and for other resources and uses.
Forest Plan Objective 3.3(a), Sensitive Species Management Standard, and higher-level direction on sensitive
species call for suitable conditions to be provided, which includes suitable conditions with respect to the mix of
succession stages.

The desired mix of succession stages has not yet been defined for the BTNF, despite the very large number and
variety of resources and uses dependent on a mix of succession stages. Defining the desired mix will be a multi-
disciplinary effort. For wildlife conservation on national forests, the 2012 Planning Rule (USDA 2012) clearly
points in the direction of restoring and maintaining a natural or relatively natural mix of succession stages since
this is a basic coarse-filter condition in forest systems, recognizing the planning rule may not direct management
on the BTNF for several more years.

Wildlife (including amphibians) and Other Resources and Uses

Goal 4.2 (Forest Plan) — “Other resource values are retained or improved as timber is removed from the
Bridger-Teton National Forest.”

Obijective 4.2(a) — “Apply silvicultural practices to achieve documented, site-specific, multiple-
resource objectives on lands suited—scheduled—for timber production.”

Objective 4.2(b) — “Cut or remove timber to meet documented, site-specific recreation, wildlife,
visual, or water-production objectives on lands not suited—unscheduled—for timber production.”

These objectives have the potential to support the attainment of a suitable mix of succession stages for
spotted frogs and boreal toads, but would require site-specific objectives to be formulated in part for
spotted frogs and boreal toads.

Goal 4.3 (Forest Plan) — “Overall diversity of [forestland] and riparian habitats within the Bridger-
Teton National Forest are enhanced as timber is removed.”

Obijective 4.3(a) — “Provide for vegetative species and age diversity, genetic quality, and forest
appearance.”

Objective 4.3(b) — “Provide for diverse habitats to ensure viable populations of management indicator
species.” [Note: boreal toads are one of the BTNF’s MIS.]

Vegetation: General Prescription (Forest Plan) — “Whether range or timber, vegetation management
activities enhance diversity of plant communities and various successional stages of those plant
communities within the Management Areas. For aspen, priority is placed on perpetuating stands being
invaded by conifers. Vegetation treatment projects are designed to retain diverse age classes.”

Vegetation: Timber Prescription (Forest Plan) — “A wide range of silvicultural opportunities is used to
manage the timber resource consistent with other resource objectives.”

Other Wildlife and Other Resources and Uses

Goal 2.1 (Forest Plan) — Adequate habitat for wildlife, fish, and edible vegetation to help meet human
food needs is preserved.

Objective 2.1(a) — Provide suitable and adequate habitat to support the game and fish population
objectives established by the WGFD. [A mix of succession stages is a key part of big game habitat.]
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Goal 1 (Forest Plan) — “Conserve the Canada lynx.”

Objective VEG O1 — Manage vegetation to mimic or approximate natural succession and disturbance
processes while maintaining habitat components necessary for the conservation of lynx.

Objective VEG O3 — Conduct fire use activities to restore ecological processes and maintain or
improve lynx habitat.

Water Yield Standard (Forest Plan) — “When developing silvicultural prescriptions to increase water
yield, preference will be given to the following site conditions and cutting unit specifications: soils with
depths greater than two feet, stands with crown closure greater than 50 percent and basal areas greater
than 100 square feet, north and east aspects, toe slope or bench locations, less than 10 acres clearcutting
size, and cutting unit widths will be five to eight times the average tree height of the adjacent stands.”

Executive Order 13186 — requires that all federal agencies must, to the extent permitted by law and
agency missions: “...(1) support the conservation intent of migratory bird conventions by integrating bird
conservation principles, measures, and practices into agency activities...; (2) restore and enhance the
habitat of migratory birds, as practicable;... (4) design migratory bird habitat and population conservation
principles, measures, and practices into agency plans and planning processes... as practicable...; (5)
...[several qualifiers]... ensure that agency plans and actions promote programs and recommendations of
comprehensive migratory bird planning efforts such as Partners-in-Flight, U.S. National Shorebird Plan,
North American Waterfowl Management Plan, North American Colonial Waterbird Plan, and other
planning efforts, as well as guidance from other sources...," among other requirements. Migratory bird
conservation plans, with respect to forestlands, point strongly in the direction of restoring and maintaining
a natural mix of succession stages.

In consideration of all resources and uses on the BTNF, amphibians only provide a small part of the reason for
providing a mix of succession stages, but they do provide substantive contribution to the reasons for the need to
restore and maintain a relatively natural mix of succession stages.

In the process of designing and implementing prescribed burns, mechanical treatments, and timber harvest
projects, the Forest Service needs to adhere to the following provisions of Forest Plan, in addition to meeting
Forest Plan Objective 3.3(a), Sensitive Species Management Standard, and higher-level direction specifically on
sensitive species.

Goal 4.2 (Forest Plan) — “Other resource values are retained or improved as timber is removed from the
Bridger-Teton National Forest.”

Objective 4.2(c) — “Prevent logging or certain logging practices where potential effects on other
resource values, including wildlife, Threatened and Endangered species, recreation, soils, air, visual
resource, and water-quality values are unnacceptable.”

Goal 4.3 (Forest Plan) — “Overall diversity of [forestland] and riparian habitats within the Bridger-
Teton National Forest are enhanced as timber is removed.”

Objective 4.3(c) — “Protect and rehabilitate riparian areas to retain and improve their value for
fisheries, aquatic habitat, wildlife, and water quality.”

Logging in Riparian Area Standard (Forest Plan) — “The following logging requirements will be used
in riparian areas: log landings and decking areas will not be allowed within riparian areas; directional
falling of trees away from a stream will be required; logging slash will be removed from riparian
areas—the exception is where large woody debris is placed in the streams for habitat improvement
projects; and a mature forestland appearance will be maintained within 100 feet of live streams.”

Estimated Natural Conditions

There are many interrelated elements related to and affected by the mix of succession stages. Amphibian habitat is
affected in many different ways.
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Natural Mix of Succession Stages

Natural conditions for his element constitute the mix of succession stages that would exist under a natural
disturbance regime (as generally outlined in Table 4), and it includes the immediate effects of natural
disturbances. While the range of natural conditions for this element do not encompass the entirety of suitable
conditions for spotted frogs and boreal toads, they are encompassed within the range of suitable conditions for
these species since these are the conditions under which amphibian communities formed or developed in this area
and because a natural mix of succession stages, e.g., compared to existing conditions, provides for a wide range of
suitable habitat conditions (e.g., as affected by beaver pond complexes, output of springs). A natural mix of
succession stages reflects what can be sustained in the BTNF area in the absence of human-related impacts on fire
frequency and spread (e.qg., fire suppression) and in the presence of fire and other major disturbances. It likely is
impractical to attempt to maintain a larger proportion of late-seral forestland than existed under a natural fire
regime because eventually conditions will bring these forests into “balance” and may possibly overshoot the
proportion of early succession if attempts are made over the long term to limit the conversion to early succession
and to maintain a larger-than-natural proportion of forestland in late succession (Brown 1975, Hessburg and Agee
2003, Hessburg et al. 2005, Lehmkuhl et al. 2007). Domination of much of the BTNF landscape by lodgepole
pine, aspen, and big sagebrush types is a strong indicator of relatively frequent fires and a relatively small
proportion of the each type in late succession (Brown 1975, Knight 1994, Hessburg and Agee 2003, LANDFIRE
2007). Also, a natural mix of succession stages contributes to proper watershed functioning and to healthy
forestland, rangeland, and riparian areas, which is needed to long-term sustainability of spotted frogs and boreal
toads.

Table 4. Midpoints of an approximate natural mix of succession stages (age classes) of each major
forestland type and the typical number of years post-disturbance for each succession stage, primarily
based on LANDFIRE’s (2007) biophysical setting models. The mix of succession stages is based on
the span of years that each vegetation type remains in a particular stage and not specific structural
attributes at each succession stage.

Vegetation Type Early Mid Late
Aspen 10-40% 20-30% 40-75%
P (0-10 yrs) (11-40 yrs) (>40yrs)
. 5% 30% 65%
Lodgepole Pine (seral) (0-25 yrs) (2670 yrs) (>70 yrs)
Lodgepole Pine — poor sites 15% 65% 20%
. . . 10% 30% 60%
High-Elevation Spruce-fir (0-40 yrs) (411080-110yrs)  (>80-110 yrs)
10% 20% 70%

Douglas-fir (most areas) (010 20-40yrs)  (21-411070-140yrs)  (>70-140 yrs)

Douglas-fir (just above sage zone) 20% 15% 65%

Douglas-fir — Dry, south slopes 1% 87% 12%

Unfortunately, LANDFIRE (2007) only identified midpoints or averages, except that a range was derived from
their information for the aspen type. To be more useful and biologically meaningful, ranges should be added to
this information (i.e., to present a natural range of variability), which may require reviewing additional literature.

Discussions of the mix of succession stages in this report highlight early succession and late succession,
recognizing that mid succession also influences habitat suitability of spotted frogs and boreal toads, as well as
recognizing that mid succession proceeds from early succession. Early-seral and late-seral forestland each have a
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range of beneficial and negative effects on spotted frogs and boreal toads. Because there are both positive and
negative effects of late-seral and early-seral forest communities, a balance is needed between them. However, no
attempt was made to identify an optimum mix of succession stages because there are far too many direct, indirect,
cumulative, and possibly synergist effects that would need to be accounted for, not to mention differences in
optimum mixes depending on topography, vegetation types, sizes and juxtaposition of these vegetation types,
distance to water, and other factors. And furthermore, there likely are differences in optimum conditions for
spotted frogs and boreal toads... not to mention the other 130+ vertebrate wildlife species and other uses of the
BTNF. For these reasons and for reasons described elsewhere in this report, a key premise is that, as the
proportion of late-seral communities increase above the natural range of variability and as the proportion of early-
seral communities declines below this range, the net effect on spotted frogs and boreal toads is negative. Support
for this line of reasoning is outlined in discussions that follow.

Natural Fire Regime

The amphibian community in the BTNF area developed over time in habitats that were heavily influenced by fire,
as recognized by Patla (2001) and Keinath and McGee (2005). Patla (2001:10) prefaced her discussion of the
effects of fire on boreal toads with the following assessment: “The fire-adapted nature of forests (conifer and
aspen) on the BTNF suggest that natural fire regimes pose no threat to the persistence of native amphibians”
(Patla 2001:10). Keinath and McGee (2005:38) prefaced their discussion of the effects of fire on boreal toads with
the reality that “Fire is a natural event through which boreal toads have historically survived as a species. Fire
suppression may indirectly affect boreal toad habitat by altering the natural succession cycles in forest
communities” (Keinath and McGee 2005:38). Pilliod et al. (2008) also recognized that fire is a natural part of
amphibian habitat and that amphibian communities that formed in areas with relatively frequent fire return
intervals are adapted to this disturbance. PARC (2008) recommended, in their “maximizing compatibility”
category of recommendations (i.e., where needs of amphibians are met along with other uses) for several forest
types, to manage for a variety of stand ages and types to provide a variety of habitat conditions at the stand and
landscape levels. They also noted that western toads (of which boreal toads is a subspecies) may have been
adversely affected by years of fire suppression and the contributions this has had to canopy closure in conifer
forests. Furthermore, Hossack and Corn (2007) identified possible major benefits of periodic fire to boreal toads.

Individual Habitat Components/Functions Affected by Succession and Disturbance Patterns

With the above considerations in mind, the following subsections outline functions of the most important habitat
components associated with late-seral communities and early-seral forest communities, from the standpoint of the
habitat needs of spotted frogs and boreal toads. No attempt was made to define natural conditions for each of
habitat components described below, mostly because conditions of each are driven by the mix of succession
stages. Where information exists, effects of natural conditions of particular components are discussed.

The estimated natural mix of succession stages, especially where aspen occurs near water courses, appears to
provide a suitably balanced mix for spotted frogs and boreal toads. It provides a large, well-distributed base of
late-seral forestland, which is especially important to boreal toads, and it provides for many of the benefits of
early-seral communities, including higher water flow volumes, greater abundance of aspen which can translate
into more beaver pond complexes, and short-term increases in large woody material (post-burn). The current
overrepresentation of late-seral forestland in most parts of the BTNF likely is exacerbating negative effects of
late-seral forestland on spotted frogs and boreal toads. Moving toward a natural mix of succession stages (Table
4) would benefit spotted frogs and boreal toads, as most of the effects of late-seral forestland are negative and
most of the effects of early-seral forestland are positive, especially for spotted frogs which do not use forestland
habitat. At some point, however, increasing the proportion of early-seral communities beyond natural conditions
would detrimentally affect boreal toads and possibly spotted frogs. However, there is little need for exploring this
end of the spectrum because it will be difficult enough to increase the proportion of early-seral communities to an
approximation of natural conditions.

Two of the following 8 habitat components/functions of late-seral forestland (water quality and density of large
woody material) positively affect boreal toads, 1 of the 8 components/functions of late-seral forestland (water
quality) positively affects spotted frogs, and 2 of the 8 components/functions of late-seral forestland (shading of
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breeding pools and other factors affecting wetlands in late-seral forestland, and conifer trees and overstory canopy
cover) have mixed effects on boreal toads.

Evapotranspiration and Water Flow Volumes — The proliferation of conifer trees — both in terms of
advanced succession throughout conifer forestland types and in terms of increasing abundance and
canopy cover of conifers in big sagebrush, mountain shrubland, aspen, grassland, meadow, and willow
communities — has the potential to be reducing water flow of springs and streams (Satterlund and Adams
1992, Pilliod et al. 2003) and may also be accelerating evapotranspiration of surface water in some
breeding wetlands which reduces the chance of tadpole survival (Maxell 2000). Reduced water spring and
stream flows in turn has the potential to be reducing water inflow (either surface or subterranean flows)
into some of the pools, ponds, and other wetlands used by frogs and toads on the BTNF, including some
used for breeding. Skelly et al. (1999) found this to be the case in their Michigan study area. They found
that incrementally higher levels of tree canopy cover (i.e., a consequence of advancing succession) was
inversely related with hydroperiod of breeding ponds, to the point that ponds were drying as much as 2.5
weeks earlier, compared to 20-30 years earlier and lower percent canopy cover of trees, but given similar
amounts of rainfall. Skelly et al. (1999) concluded that breeding-pond hydroperiod and tree canopy cover
at breeding ponds were the two factors that most influenced amphibian distributions in their study area in
Michigan. Pilliod et al. (2003) stated that “Pearson (1994) suggested that possibly the most important
effect of fire on wetlands may be the change in frequency and spatial configuration of habitats in the
surrounding landscape,” and one of the factors involved is the effects of vegetation cover type on
evapotranspiration rates that can affect subsurface water.

A natural proportion of late-seral forestland (and a natural proportion of non-forest vegetation types
having a preponderance of conifer trees) would limit, compared to existing conditions, the extent to which
evapotranspiration and reduced water flows would negatively impact wetland habitat.

Just as overrepresentation of late-seral conifer forests has the potential to reduce water flow into wetlands
and just as it may accelerate evapotranspiration of surface water, a higher proportion of a forested system
in early succession would incrementally alleviate these problems. More water would make it to springs,
streams, and wetlands, which would be particularly important if there are situations where water volumes
are insufficient to support the initiation of breeding or where wetlands dry before metamorphosis is
complete (i.e., if this is being caused by reduced flows caused by high canopy cover of conifer trees).

Distribution and Abundance of Beaver Pond Complexes — The mix of succession stages in areas where
aspen exist near stream channels likely affects the availability of beaver ponds for spotted frogs and
boreal toads in many places on the BTNF (this is addressed in the “A.3. Occurrence and Extent of Beaver
Ponds” section, above). The prevalence of advanced succession and expanded fire-return intervals on
many parts of the BTNF has reduced the prevalence of aspen on the landscape due primarily to increased
abundance and canopy cover of conifer (Gruell 1980a, Gruell 1980b, USFS 1997, Loosen et al. 2009).
This includes major declines in aspen on some sites formerly occupied by beavers (Gruell 1975), and it is
possible that aspen declined in some of these places as a combined effect of conifer expansion and
continued harvest of aspen by beavers. This likely is having a major effect on population distribution and
abundance of spotted frogs and boreal toads in some drainages of the BTNF (see the “A.3. Occurrence
and Extent of Beaver Pond Complexes” section for the basis for this assessment).

A natural proportion of early-seral forestland, particularly where aspen exists on the landscape, would
facilitate the restoration of the distribution and abundance of beaver pond complexes across the BTNF.

Just as the aging of forests on much of the BNTF’s forests has resulted in aspen becoming effectively
unavailable to beaver in many drainages, conversions of late-seral conifer forest to early-seral aspen
communities in drainages formerly occupied by beaver would, in the long term, facilitate the return of
beavers to these drainages. This in turn has the potential to greatly benefit spotted frogs and boreal toads
given their dependence on beaver ponds where other wetlands are not available (Maxell 2000, Patla and
Keinath 2005, Reaser and Pilliod 2005, Amish 2006, PARC 2008, USFWS 2011).
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Acreage of Meadow, Willow, and Aspen Communities — The abundance and canopy cover of conifers in
willow, aspen, and meadow communities is altering plant community composition and structure (e.g.,
reduced canopy cover of willow and aspen, reduced composition of graminoid species), which could
displace spotted frogs and possibly boreal toads (e.g., see the “A.5. Canopy Cover and Health of Willow
Stands” section, above). The expansion of conifer trees into willow, aspen, and meadow communities is a
natural process (i.e., vegetation succession), but under natural conditions this was counteracted by
periodic fire and riparian areas in healthy, fully-functioning condition (e.g., water tables high enough to
prevent successful establishment of conifer trees. Where conifer trees have overtopped willow, aspen, and
meadow communities, fire and hydrologic functioning that eliminate conifer trees and allow willow,
aspen, and meadow communities to return would benefit spotted frogs and boreal toads that would use
these habitats if not dominated by conifers. Additionally, the large woody material from the conifer trees
would be an added benefit for a period of time in these communities after a fire.

Shading of Breeding Pools and Other Factors Affecting Wetlands in Late-Seral Forestland — Conifer canopy
cover can restrict sunlight into small isolated pools, which may be limiting forage production for tadpoles
and can limit growth rates (Maxell 2000, Carey et al. 2005, Reaser and Pilliod 2005). Reaser and Pilliod
(2005:563) asserted that “Pooled water with strong sun exposure... are critical components for
persistence of Columbia spotted frogs.” Carey et al. (2005) discussed in detail the importance of having
water temperatures consistently between about 60 °F and 85 °F during long periods each day (especially
the upper end of this range) for boreal toad tadpoles to metamorphos before freezing temperatures in the
fall; the dense conifer trees adjoining wetlands on the south and southeast shores can limit the extent to
which this occurs. Maintenance of late-seral communities in areas occupied by boreal toads in Glacier
National Park appears to have maintained low visitation of boreal toads at breeding sites and low
reproductive rates (Hossack and Corn 2007) until breeding sites and surround lands burned in wildfires
(see further discussion in “Effects of Increases in Early-seral Communities,” below). This has the
potential to be affecting boreal toad distribution and abundance on the BTNF given the greatly reduced
fire return intervals in most parts of the BTNF.

Assessments of the effects of fire and logging on breeding ponds and reproductive success are mixed.
Some experts view effects of reduced tree canopy cover and altered forest structure next to ponds as
detrimental, but no studies in which specific measures of reproductive success were cited to support their
assessments with respect to spotted frogs and boreal toads, or close relatives.

Two studies and one set of observations suggest that fires and logging in the vicinity of breeding pools
are beneficial to boreal toad breeding and may be neutral or beneficial to spotted frogs breeding. Hossack
and Corn (2007:1407) “...did not find any evidence that suggests that the Moose Fire [in Glacier National
Park] negatively affected occupancy or vital rates of the three amphibians we studied.” They found that
Columbia spotted frog occupancy of breeding sites appeared to be similar between wetlands inside and
outside the fire, and they did not detect any signs of reduced occupancy. In fact, they previously had
concluded that occupancy by spotted frogs increased in wetlands that burned, but changed their
conclusions after they incorporated detection probabilities into their analysis.

Hossack and Corn (2007:1408) concluded that *...wildfire seems to create favorable conditions for B.
boreas, at least in the short term.” They found that 9 burned wetlands were used for breeding in two years
immediately after the fire in an area where no breeding had been detected and adults had rarely been seen.
Reproduction then declined markedly in the third year, at which time no breeding was detected. However,
they continued to observe numerous juvenile toads within the fire perimeter during the years after the fire,
indicating there was recruitment from some wetlands in the fire perimeter. They also reported on another
fire in Glacier National Park in which boreal toads were found breeding in more than 20 wetlands the year
after the wildfire in an area where extensive surveys in 4 years had identified only 3 breeding sites.

Hossack and Corn (2007) did not identify any clear indication as to why boreal toad use of wetlands
increased after being burned. They did not detect any difference in temperature of burned wetlands used
for breeding compared to those that were not used for breeding; however, it was not clear whether they
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compared burned wetlands and those that were unburned. They cited sources showing that boreal toads
can fairly quickly respond to disturbances that create early successional habitats. One possibility is
increased nutrient loading that can happen for several years after fires (Pilliod et al. 2003).

Semlitsch et al. (2009) found that clearcutting in three study areas in the eastern United States resulted in
increases in all measures of reproductive success in leopard frogs (e.g., tadpole survival, mass at
metamorphosis) and gray tree frogs (e.g., calling by males, oviposition by females, growth rate of
tadpoles). An exception was that several measures of reproduction in wood frogs were negative and none
were positive. These results for breeding wetlands contrasted with results for adults and juveniles in
forests/clearcut areas for the species studied.

Given the apparent negative effects of too much shading of breeding wetlands for both species and
apparent benefits of fire to boreal toad breeding areas, movement toward a greater amount of fire on the
landscape and a natural mix of succession stages would likely benefit spotted frogs and boreal toads.
Even the mixed results point in the direction of a natural mix of succession stages because, where there
are differing results of scientific studies or where there is some question of effects, the best approach is to
approximate the conditions under which amphibian communities formed or developed in this area.

Recently Burned Habitat — Guscio et al. (2007) found that 22 radio-tagged western toads in Glacier
National Park selected for sites that were burned the previous summer at a high level of severity. The
author did not provide any descriptions or quantifications of habitat (e.g., availability of large woody
material, shrubs, herbaceous vegetation) or distances to moist microsites. Nonetheless, however, the
strong statistically-significant results demonstrate some level of benefit in some types of habitat. Hossack
and Corn (2007) appears to lend some support to this.

Water Quality — Late-seral forestland mostly has positive effects on water quality, primarily in the form of
protecting soils from erosion. This serves to limit the amount of sedimentation, thereby facilitating higher
water quality and allowing wetlands to persist longer as a consequence of low sedimentation rates.

On the other hand, high-severity fires may result in sediment delivery to downstream breeding sites,
which can affect tadpole survival (Satturlund and Adams 1992, Maxell 2000, Patla 2001, Pilliod et al.
2003, Keinath and McGee 2005). In some small streams, sedimentation may increase to 10-100 times
natural levels for 10 years or more (Pilliod et al. 2003). Sedimentation can also reduced the longevity of
wetlands (see “Wetland, Stream, and Riparian Habitat Retention” section), particularly as a consequence
of large flushes of sediments which can occur with heavy rains following a severe fire. Another impact to
water quality due to fires is an increase in concentrations of nutrients such as soluble reactive phosphorus,
ammonium, nitrate, and nitrite in streams and wetlands (Pilliod et al. 2003, citing seven studies in support
of this). Some species have been shown to be sensitive to elevated levels of nitrites and nitrates (Pilliod et
al. 2003).

These negative effects of wildfire on water quality, under a natural fire regime, were naturally occurring
at a relatively small number of wetlands in the BTNF area at any given time and were relatively short-
lived at these wetlands. These low-frequency, short-lived impacts at any given wetland need to be
assessed in the context of the large number of benefits associated with a natural mix of succession stages.

Conifer Trees and Overstory Canopy Cover — The most important functions of mature trees appear to be
shading, the retention of moisture on the forest floor where canopy cover is high enough to “hold in” the
moisture, and the future provision of large woody material. Forestland typically provides a higher
availability of moist microsites, as compared to forest openings and other non-forest communities, for
summering boreal toads and for migrating spotted frogs (Bartelt et al. 2004, Keinath and McGee 2005,
Rittenhouse et al. 2008), but much of this relies on large woody material (addressed in the next bulleted
subsection, below).

Despite the large amount of large woody material in some mature and old forests and their preference for
large woody material, there is no indication that boreal toads preferentially select forestland over other
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habitats, and they appear to select against closed-canopy forests (Wind and Dupuis 2002, Bartelt et al.
2004, Bull 2006, PARC 2008). Although many closed-canopy forests are moist, they appear to have too
much shading and too little solar radiation for toads to be able to maintain a preferred body temperature.
Rafael (1988). Wind and Dupuis (2002:12) assessed that “Toads are often found in clearcuts, and may
favour these habitats to closed canopy forests in coastal habitats (Raphael 1988, Dupuis 1998, Davis
2000, Matsuda, unpublished data) and interior habitats (Ward and Chapman 1995, Gyug 1996),” and
noted that the extensive shading and cool temperatures in mature forestland — with few openings that
permit sunlight to hit the ground — appeared to be a limitation to occupancy by western/boreal toads, and
that openings created by fire (and timber harvest) may be beneficial. Where radio-tagged western toads
used areas with tree cover, Bull (2006) found they selected for sites of lesser tree cover and lesser density
of trees than was measured at random locations during the course of two seasons (100 toads were radio-
tagged in this study). Thus, epidemics of mountain pine beetles and other insects and disease that increase
mortality of conifer trees likely benefit boreal toads.

For reasons described above, most use of forestland habitat by boreal toads occurs along the edge
between forestland and non-forestland and in open-canopied forests, with few toads venturing very far
into closed-canopied conifer forests (Raphael 1988, Wind and Dupuis 2002, Bartelt et al. 2004, Bull
2006). The importance of edges to a variety of species and the way in which edges benefit wildlife are
discussed in Thomas et al. (1979b).

The periodic creation of early-seral plant communities in forests (i.e., following major reductions in
conifer canopy cover) is a natural part of forest ecology in this area (Knight 1994, Patla 2001:10, Keinath
and McGee (2005:38), LANDFIRE 2007), and recently-burned forestland are within the range of suitable
habitat conditions for boreal toads so long as sufficient large woody debris are retained (Raphael 1988,
deMaynadier and Hunter 1995, Wind and Dupuis 2002, Bartelt et al. 2004, Bull 2006). Openings that are
created by fire likely are favored by boreal toads because they typically contain high densities of large
woody material and the amount of large woody material increases over time as additional snags fall,
thereby providing moist microsites well into the future. Furthermore, abundance and canopy cover of
herbaceous vegetation and shrubs increases substantially following fire in many situations, adding to their
favorability by toads (see “Shrub and Herbaceous Cover,” below).

Based on a study of radio-tagged western toads in northeastern Oregon, Bull (2006) found that areas
recently burned by stand-replacement fires (and that were not subsequently logged) were used by toads in
proportion to their occurrence, but other indications in their study and results of all other studies appear to
indicate at least some selection for small to medium-size openings in forestland. Bull (2006) found that
toads moved shorter distances from breeding sites in burned forests than in green forests, possibly
indicating that some elements of habitat are more suitable in burned forests. They also found that areas
with no trees and seedlings were used more and older forest stands used less than expected based on
availability (P<0.001). Furthermore, toads occurred in forest openings >50 ft. in diameter 62% of the time
and in forests 38% of the time, compared to 39% of random points in openings and 61% of random points
in forests.

A thorough review of forest management practices and their effects on amphibian ecology can be found

in deMaynadier and Hunter (1995). Although most studies involved timber harvest practices, effects of
reduced forest overstory cover through timber harvest are likely similar to effects of fire, except that
higher densities of large woody material and no soil compaction (i.e., greater benefits and fewer negative
impacts) would occur with fire. In 18 studies reviewed by deMaynadier and Hunter (1995), they found
that anurans as a group were less abundant on 6-month to 40-year-old clearcuts as compared to abundance
on uncut control plots. However, in studies in which toads were part of the amphibian community,
anurans as a group were more abundant — in three of four studies cited in Table 1 of deMaynadier and
Hunter (1995) — in young clearcuts greater than 6-months than in uncut control plots. In fact, the only
studies showing a greater abundance of amphibians in clearcuts were studies in which toads were part of
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the amphibian community. Keinath and McGee (2005) noted that boreal toads appear to be less
vulnerable to habitat changes following timber harvest than other amphibian species.

Wind and Dupuis (2002) cited five studies indicating that western toads are often found in clearcuts and
possibly favoring clearcuts to closed-canopy forests. In a study by Raphael (1988) in Douglas-fir
forestland in northwestern California, western toads were substantially more abundant in young clearcuts
than in 4 of the 5 other age classes; abundance was similar in 50-150 year-old stands. The clearcut stands
had an average of about 36 tons/acre of woody material >3 diameter as well as shrub cover, although the
amount of shrub cover was not identified. While Bartelt et al. (2004) found that boreal toads in avoided
young clearcuts in their eastern Idaho study site, they found that male toads showed greatest selection for
meadow, shrub, and 10-year clearcut patch types (i.e., over open-canopy and closed-canopy forests).
Bartelt et al. (2004) stated that “...clearcuts had large amounts of solar radiation, but only small amounts
of protective cover, which often was concentrated (e.g., slash piles).” Pilliod et al. (2003) also noted the
increased solar radiation resulting from fire. This makes large woody debris an important issue. Female
toads showed greatest selection for shrub and open-forest patch types.

In research conducted on the Targhee National Forest, by Bartelt (2000, as cited in Patla 2001) found that
habitat structure directly affects micro-environmental conditions, which in turn has considerable effects
on toad behavior. He felt that excessive cover removal can negatively affect toad habitat because of the
drying of micro-habitats, and he found that toads avoided the interior of clearcuts and other regeneration
harvest treatment areas. However, leaving a sufficient amount of large woody debris during timber
harvest and mechanical treatments would provide suitable microsites for frogs and toads. Increases in
shrub cover would add to these microsites (Bartelt 2000, as cited in Patla 2001).

Late-seral forestland is needed to provide for future supplies of large woody material, both in forested
habitats and in recently burned forests. Given the many decades that it takes to produce large enough trees
to provide large woody material (including the sometimes long period of time it takes for conifers to
reestablish on some sites) and given the much shorter duration of logs, a majority of forestland needs to
be in late succession.

For reasons discussed above, a natural mix of succession stages — compared to the current
overrepresentation of late-seral forestland and underrepresentation of early-seral communities — would
benefit spotted frogs and boreal toads. While boreal toads inhabit conifer forestland, they only do so along
edges where conifer canopy cover is high and they also inhabit recently burned forestland and a range of
non-forested habitats (Muths 2003, Keinath and McGee 2005, Bull 2006).

Density of Large Woody Material — Large woody material is available to boreal toads in two main
situations: in mature to late-seral forestland and in recently burned forestland, including where they
immediately surround or adjoin breeding wetlands and summer wetlands. Bartelt et al. (2004) found that
large woody material was used regardless of habitat type (for those types in which large woody material
is typically available). Results of Bartelt et al. (2004:464) “...suggests that toads selected habitats with
available cover, and then used the cover in ways that met their immediate needs for thermoregulation
(e.g., basking) or conserving body water (e.g., sitting in underground burrows or shaded, moist soil).”
Bull (2006) provided more definitive data showing that western toads select sites with relatively high
densities of large woody material, as well as high densities of rocks and burrows, for use as cover and
moist microsites. Large woody material likely is only used by spotted frogs during migrations and other
movements. The importance of large woody material for amphibians in general as moist microsites is
discussed in detail by PARC (2008). Maser et al. (1979) described in detail the log decomposition process
and the different micro-habitat functions they serve through each successive class of decomposition.

When boreal toads inhabit conifer forestland, including open canopied forests and woodlands, large
woody debris provides important moist microsites (Raphael 1988, Patla 2001, Bartelt et al. 2004, Keinath
and McGee 2005, Bull 2006, PARC 2008, Long and Prepas 2012). In closed-canopied forests, boreal
toads likely only use large woody material near the edges of the forest, meaning that large woody material
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in interior parts of closed-canopied forests are essentially not available to most boreal toads. Therefore, a
relatively low acreage of late-seral and old-age forestland, in which logs are prevalent features, actually
provides habitat for boreal toads. Soon after a stand-replacing fire in forestland, trees begin to fall and this
can continue for several decades, which provides for an abundance of large woody material. Large woody
material is especially important in recently burned forestland in areas with capability to be occupied by
boreal toads (e.g., for providing moist micro-sites, hiding cover, and for thermoregulation) because of the
lack of forest canopy cover (Raphael 1988, Pilliod et al. 2003, Bartelt et al. 2004, Bull 2006).

Another reason why large woody material is important is that it provides nesting substrate for several
species of ants that are important in the diets of boreal and western toads (Bull 2006).

The presence of large woody material depends on large trees being produced... and then dying and
falling. A natural fire regime and natural proportion of late-seral forestland (and a natural proportion of
non-forest vegetation types having a preponderance of conifer trees) would both provide a large supply of
large trees and low to high density of large woody material, with high densities provided in localized
areas such as after a fire.

» Shrub and Herbaceous Cover — Regardless of type of habitat used, shrubs appear to be important sources
of moist microsites and protection from the sun for boreal toads (Bartelt et al. 2004, Keinath and McGee
2005). Shrubs contribute to moist microsites in mid-seral to late-seral forestlands, and may be a more
important source of moist microsites in early-seral forestland where the overstory of trees does not
contribute to retaining moisture below the canopy. Canopy cover of herbaceous vegetation and shrubs can
increase substantially following fire in many situations (Thomas et al. 1979d; Pieper 1990; Riggs et al.
1996; Stam 2008), adding to their favorability by toads. In riparian areas, willows are an important
component of boreal toad habitat.

In vegetation types in which shrubs contribute to micro-sites, shrubs contribute in all successional stages.
In these vegetation types, there typically are fewer shrubs in late-seral forests than in early-seral
communities, but soil surfaces in late-seral forests typically retain higher moisture levels and large woody
material is prevalent. In early-seral communities where shrubs are prevalent, shrub canopies likely allow
higher levels of moisture to be retained under logs (e.g., in a post-fire community) than would occur in
the absence of shrubs, in addition to providing moist microsites themselves.

A natural fire regime and natural proportion of late-seral forestland would provide a range of shrub
conditions.

Deviations from Estimated Natural Conditions to Meet Needs of the Species

No attempt was made to identify an optimum mix of succession stages for spotted frogs and boreal toads because
there are far too many direct, indirect, cumulative, and possibly synergist effects that would need to be accounted
for, not to mention differences in optimum mixes depending on topography, vegetation types, sizes and
juxtaposition of these vegetation types, distance to water, and other factors.

Landscape Scale

There is no need, from the standpoint of spotted frogs and boreal toads, to make any adjustments to the coarse-
filter approach of approximating the natural mix of succession stages and natural fire return-intervals — at a
landscape level — in order to meet Forest Plan Objective 3.3(a), the Sensitive Species Management Standard, the
Diversity of Wildlife Habitat Guideline, and higher-level direction with respect to these species. This is because
the amphibian community in the BTNF area developed over time in habitats that were heavily influenced by fire,
as recognized by Patla (2001) and Keinath and McGee (2005). As outlined above in the “Estimated Natural
Conditions” section, there would be a net positive effect on spotted frogs and boreal toads from increasing the
proportion of early-seral communities, compared to existing conditions. Targeting a natural mix of succession
stages at the landscape scale would result in a suitable mix of succession stages for both species.
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Despite the net positive effects of early-seral communities, compared to late-seral forestland, it may be difficult to
justify targeting a larger-than-natural proportion of early-seral communities at a landscape scale or a fire return-
interval that is shorter than what occurred naturally. At some point, as late-seral forestland is converted to early-
seral communities, the net benefits of doing this would turn to net negative effects, especially for boreal toads.
However, this threshold is not known. Also, it is unrealistic for a larger-than-natural proportion of early-seral
communities to be produced across the BTNF or large parts of the BTNF.

Finer Scales

At finer scales than the landscape level, there are several fine-filter adjustments or mitigation measures that need
to be addressed either in suitable condition statements or in conservation actions, or both:

Mix of Succession Stages at the Local Population Scale — Some concern has been expressed in literature
reviews and conservation assessments about timber harvest, mechanical treatment, and fires in the
vicinity of spotted frog and boreal toad breeding sites and in summer-long habitat of boreal toads and
other amphibians (Maxell 2000, Patla 2001, Keinath and McGee 2005, Patla and Keinath 2005, PARC
2008). While most concerns deal with factors other than creation of early-seral habitats (e.g., road
construction, crushing), some of the concern deals with a change from late-seral forestland (with an
abundance of moist microsites) to early-seral communities, especially if a sufficient amount of large
woody debris is not left behind.

While keeping with the overall coarse-filter mix of succession stages, suitable conditions for this habitat
element should be adjusted such that a minimum of 60-70% of the forestland (depending on forest type as
shown in Table 4; and depending on part of the BTNF®) within 1.5 miles of boreal toad breeding sites
remains in late succession, with (1) an emphasis of creating early-seral forestland in areas formerly
supporting beavers but not presently supporting beavers due to reductions in aspen and dominance of
forestland by conifers, (2) provision of a minimum of 10-15 tons per acre of large woody material and a
minimum of 2 live and 2 dead trees per acre in harvest/treatment units, and (3) maintenance of late-seral
forestland within 100 feet of breeding wetlands where trees are harvested/treated and to the extent
possible in prescribed fire areas. The basis of each part of the above fine-filter adjustments is as follows.

= Minimum of 60-70% of the Forestland in Late Succession within 1.5 miles of Breeding Sites — This is
a precautionary approach since the preponderance of evidence shows there to be a net benefit of
conversions to early-seral communities near breeding sites (see items 1-3 in the “Why this Element is
Important” section). The 60-70% minimum was derived from Table 4 and applied to the area within
1.5 miles of breeding sites; i.e., it was applied to a small area as a precautionary measure. A reference
was added for Table 4. However, given the concerns raised by experts regarding timber harvest and
mechanical treatments in the home ranges of spotted frogs and boreal toads, this fine-filter adjustment
was added. Given the apparent benefits of fire to boreal toads and spotted frogs, this fine-filter
adjustment does not apply to wildfires or to lightning-strike fires managed for resource benefit.

= An emphasis of Creating Early-seral Forestland in Areas Formerly Supporting Beavers — This is
discussed further in the “A.3. Occurrence and Extent of Beaver Pond Complexes” section. When
prescribed burns and vegetation treatment projects are being considered, areas that historically
supported beavers and that no longer do (as a result of a loss of aspen) should receive emphasis.

= Maintenance of Late-seral Forestland within 100 feet of Breeding Wetlands — Despite indications that
fire and logging in the immediate vicinity of breeding wetlands are neutral to beneficial to spotted
frogs and boreal toads (see discussion in “Risk Factors and Restoration Factors,” below), caution
should be taken for several years (until this is evaluated in more detail) when implementing timber
harvest, mechanical treatment, and prescribed burn projects. In their “ideal” category for several forest

& 60-70% of forestland in late succession, especially at this scale, could very well be an overestimate. For example, there was a much
smaller proportion of forestland in the Teton National Forest (Forest Reserve) was in late succession, based on an 1896 survey (D. Deiter,
Jackson Ranger District, District Ranger, personal communication).
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types (i.e., where meeting the needs of amphibians is a primary focus of management), PARC (2008)
recommended maintaining forestland conditions within 50-330 feet of wetlands to maintain cooler,
moister conditions near streams and wetlands, and to sustain recruitment of litter and large woody
debris; and maintaining large woody debris and standing trees and snags for future large woody debris.
This would also help protect the integrity of breeding wetlands and provide connectivity between the
wetland and terrestrial habitats (Bartelt et al. 2004). While serving a different purpose in this habitat
element (i.e., habitat protection), the 100-foot threshold is consistent with the 100-foot threshold
identified in the Logging in Riparian Area Standard of the Forest Plan (1990:133) and with
silvicultureal best management practices identified by WDEQ (2004). However, the slope portion of
the standard was not included above because incrementally steeper slopes do not impart a need to
protect incrementally more habitat.

Fire should be treated differently given the likely benefits of periodic fire to wetlands used by boreal
toads and possibly spotted frogs (discussed previously) and the potentially net adverse impacts of
attempting to keep fire away from wetlands. Pilliod et al. (2003) concluded that “Allowing fire to burn
into riparian forests surrounding wetlands may benefit many wetland species and will likely be less
disruptive than fire suppression efforts.”

» Shrub Cover — Based on recommendations from Patla (2001) and Bartelt et al. (2004) shrub cover within
harvest/mechanical treatment units within 1.5 miles of boreal toad breeding sites should be protected.

While there are some negative effects associated with early-seral communities and with the act of creating early-
seral communities, the net effects of fire, timber harvest, and mechanical treatments are typically positive so long
as sufficient large woody material is retained, associated roads do not impede movements or elevate mortality
rates, there is not a reduction in habitat due to roads, water quality is not adversely affected, and crushing by
heavy equipment does not measurably elevate mortality rates. Where there are questions about effects, deference
should be given to the conditions under which amphibian communities formed in the BTNF area. Additionally,
history is clearly showing that attempts to hold off fire in large landscapes beyond the natural fire return intervals
results in larger or more severe fires. To the extent shifts to early succession are detrimental to spotted frogs and
boreal toads, attempting to maintain larger-than-natural proportions of forestland in late succession has the
potential to ultimately adversely impact these species.

Deviations from Estimated Natural Conditions to Accommodate other Uses

On balance, the proportion of early-seral communities that is ultimately targeted on the BTNF as desired
conditions™ (or, at a minimum, realistically achievable on the BTNF) may be substantially lower than what
existed naturally. For most resources and uses, there is no need to make any adjustments to the coarse-filter
approach of approximating the natural mix of succession stages as a management target at the landscape scale.
This is because approximating a natural mix of succession stages would benefit native wildlife-communities as a
whole and wildlife species that require early- and mid-seral habitat conditions, and would support timber harvest
and fuels management objectives of the Forest Plan.

On the other hand, there are several resources and uses for which the targeted proportion of early-seral
communities may need to be lower than what it was historically for conifer forestland. Examples include
requirements to meet Standard VEG S6 of the Northern Rockies Lynx Management Direction', a focus on
retaining late-seral forest conditions for goshawks, limitations on treating forested vegetation in Inventoried
Roadless areas, and possibly requirements to meet visual retention standards in some places (this is only a partial
list). Also, despite the large overrepresentation of late-seral forestland on the BTNF and the small acreages that
are actually prescribed burned and harvested, environmental groups are actively working to prevent timber
harvest on the BTNF. These factors, along with other limitations on restoring an approximation of a natural mix

H A desired mix of succession stages has not yet been determined for the BTNF.

' Note that lynx evolved in fire systems and require stand-initiation stages (as explained in the Northern Rockies Lynx Management
Direction Final EIS), but some lynx experts are advocating retention of larger-than-natural proportions of late-seral forestland.
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of succession stages, will result in a lower-than-natural proportion of early-seral forest communities and a higher-
than-natural proportion of late-seral forest communities over the long term, except possibly as influenced by
insect epidemics and wildfires (however, even with the recent insect epidemic, the proportion of late-seral
forestland remains above natural levels).

Even though there are several resources and uses that could potentially pull in the direction of maintaining larger
proportions of late-seral forestland than existed under the natural fire regime, it does not appear that a larger-than-
natural proportion of late-seral forestland would fall within the range of suitable habitat conditions for spotted
frogs and boreal toads.

An abundance of large woody material is ideal for boreal toads in early-, mid-, and late-seral forest communities.
However, this conflicts with logging operations and fuel reduction projects, which would — if it were not for
having to minimally meet wildlife needs — result in all large woody material being removed or burned. While
minimum densities and/or volumes of large woody material have been established for boreal toads or similar
species in similar environments, the following provides a preliminary estimate of the degree to which large woody
material can be reduced in treatment units while maintaining an adequate amount of suitable moist microsites and
hiding cover for boreal toads:

= A Minimum of 10-15 Tons per acre of Large Woody Material and a Minimum of 2 Live and 2 Dead
Trees per acre in Harvest/Treatment Units — This is based on the following. While timber harvest and
mechanical treatments can benefit spotted frogs and boreal toads where there is an overrepresentation
of late-seral forestland, this is very highly dependent on sufficient large woody material being retained
(Raphael 1988, deMaynadier and Hunter 1995, Wind and Dupuis 2002, Bartelt et al. 2004, Bull 2006,
PARC 2008). If insufficient large woody material is retained, habitat for these species is unsuitable.

PARC (2008) recommended, in their “maximizing compatibility” category of recommendations (i.e.,
where needs of amphibians are met along with other uses) for several forest types, to consider leaving
large woody debris during harvest operations. The Dead and Down Large Woody Material Standard
for DFC areas 10 and 12 (USFS 1990:236, 244) requires retaining a minimum of 4 class 1 and 2 logs
(i.e., logs that have not begun to decompose) per acre, specifying that the logs must be at least 12
inches in diameter at the large end and 20 feet in length. This originates from Maser et al. (1979:95)
and it equates to about 8 tons per acre (using information in Sikkink et al. 2009). The recommendation
by Maser et al. (1979) also included retaining all class 3, 4, and 5 logs (all branches gone and entire
log touching ground, with some decomposition to logs that are nearly entirely decomposed). These
other logs provide important microsites for boreal toads and numerous other wildlife species, and
would bring the total tonnage above 8 tons/acre. Also, there is some question as to whether leaving 10-
15 tons/acres is sufficient for wildlife dependent on large woody material (Bull et al. 1987), meaning
that 8 tons/acre likely is insufficient except in forest communities that naturally have less than 10
tons/acre of large woody material (e.g., some lodgepole communities on the BTNF). An overall target
of 10-15 tons per acre would provide for various log sizes and various stages of decomposition,
thereby providing a range of microsite conditions for boreal toads immediately after logging
operations and into the future. Because there is a question about whether 10-15 tons/acre is sufficient,
this minimum figure needs to be reevaluated with additional information.

Impacts of timber harvest and mechanical treatments can also be lessened, at a somewhat longer term,
by retaining dead and/or live trees that will provide large woody microsites in the future, which could
involve periodic girdling of a portion of live trees that are retained. The Dead and Down Large Woody
Material Standard for DFC areas 10 and 12 (1990:236, 244) requires retaining an average of 2 dead or
cull-leaning trees per acre. However, this is a very low density compared to the density of standing
dead trees after a fire.
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Suitable Condition Statements

The following set of suitable condition statements is an adjustment to the estimated natural mix of succession
stages, to some degree, by (1) building in a small number of fine-filter adjustments to better ensure the needs of
spotted frogs and boreal toads are met and (2) accounting for some adjustments to accommodate other wildlife
and other uses, as discussed above in the previous two sections (“Deviations from Estimated Natural
Conditions...”), while still satisfactorily providing for the needs of spotted frogs and boreal toads.

The following suitable condition statements were based on the information provided in the previous pages and
were guided to some degree by the risk factors outlined in the “Risk Factors and Restoration Factors” section
(they were used to help focus attention on factors that pose the greatest risk). Suitable condition statements define
conditions that need to be met in order to meet the “suitable habitat” portions of Objective 3.3(a) and the higher-
level authorities this objective supports.

1. A natural mix of succession stages is approximated at the BTNF level and in most 6™-order HUCs (e.g.,
based on percentages of seral stages in LANDFIRE 2007 and other scientific information), with an
emphasis on the creation of early-seral forestland in watersheds above known existing and historic
breeding sites and areas formerly supporting beavers but not presently supporting beavers due to
reductions in aspen and dominance of forestland by conifers.

Table 4 provides midpoints for the mix of succession stages, but these midpoints should be converted to
ranges in order to be more ecologically meaningful.

2. In approximating a natural mix of succession stages, ensure that:
a. Late-seral forestland conditions are maintained within 100 ft. of breeding wetlands.

b. A minimum of 60-70% of the forestland (depending on forest type) within 1/3 mile and within 1%
miles of boreal toad breeding sites remains in late succession.

c. A minimum of 10-15 tons/acre of large woody material (>75% of which is comprise of >12-inch
diameter logs at their bases) are retained in created openings and in treatment units with substantial
removal of trees and downed woody material.

The BTNF level refers to the entirety of the BTNF, and this geographic scale is used for suitable condition
statement ‘1’ because (1) this is important to restoring historic distributions of spotted frogs and boreal toads,
combined with having very limited information on their historic distributions; and (2) it is a coarse-filter suitable
condition that would benefit native wildlife-communities as a whole as well as the restoration of forest and
rangeland health (i.e., in some shape or fashion, it will be applied at this scale regardless of the needs of
amphibians). Nonetheless, an emphasis is placed on (1) watersheds above known existing and historic breeding
sites because this could help to focus vegetation treatments and designations of lightning-strike fires to be
managed for beneficial use; and (2) areas formerly supporting beavers, as discussed in the “A.3. Occurrence and
Extent of Beaver Pond Complexes.”

The mix of succession stages is also applied at the 6" order hydrologic unit, but where large fires occur that span
across 6™ order HUCs, application at larger scales such as 5™ order HUCs and ranger districts may be more
ecologically meaningful.

Elements of Other Suitable Conditions Supporting the Above Suitable Condition Statements
The following suitable conditions were taken from other sections of the report.

A.4. Herbaceous Species Composition — Recovery of herbaceous species composition, especially in
upland non-forested areas, has the potential to play a small role in efforts to restore a more natural fire
return interval.

B.3. Height and Structure of Live Herbaceous Vegetation, Thatch, and Litter — Suitable herbaceous
retention levels have the potential to play a small role in efforts to restore a more natural fire return
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interval. The greater amounts of fine fuels that are provided across the landscape, the higher the potential
will be of fire spread across rangeland and meadow habitats. At a landscape level, herbaceous retention
levels likely only play a small role in fire spread on the BTNF.

Risk Factors and Restoration Factors

Risk factors outlined in this section fall into two categories: (1) factors that have altered the mix of succession
stages and are maintaining and/or have the potential to maintain altered conditions, and (2) side effects of creating
early-seral communities through ecological processes and management actions. All of these risk factors in turn are
currently limiting or have the potential to limit the attainment of suitable conditions and, ultimately, the
achievement of Objective 3.3(a), Sensitive Species Management Standard, and higher-level management direction
with respect to spotted frogs and boreal toads. Restoration factors described below have the potential to contribute
to the restoration of suitable conditions.

Late-seral communities are overrepresented in most parts of the BTNF (USFS 1997). For example, >90-95% of
forestland on the Greys River Ranger District is in a late stage of succession (USFS 20044, Loosen et al. 2009),
compared to 65-70% for most forested biophysical settings (Table 4).

The current mix of succession stages as compared to a natural mix, primarily in forested systems, has the potential
to affect spotted frogs and boreal toads in a variety of ways, as detailed in the “Estimated Natural Conditions”
section, which in turn can limit the ability to meet Forest Plan Objective 3.3(a) and the Sensitive Species
Management Standard with respect to these species in specific ways. Pilliod et al. (2003:172) noted that “Habitat
changes associated with fire suppression could be another potential cause of regional amphibian declines.” Effects
of the mix of succession stages can be divided into three categories: (1) effects of an overrepresentation of late-
seral forestland and underrepresentation of early- and mid-seral communities, (2) effects of increases in early-
seral communities, and (3) effects of natural processes and management activities that produce early-seral
communities. Each of these three categories are covered in more detail below.

Factors that Contribute to Perpetuation of Overrepresentation of Late-Seral Forestland

The following are risk factors that limit the restoration of a natural or relatively-natural mix of success stages:

» Fire Suppression — Fire suppression is the leading cause of the large overrepresentation of late-seral
forests and corresponding underrepresentation of early-seral communities in most parts of the BTNF
(Gruell 1980a,b, USFS 1997, USFS 2004a, USFS 2009), and the ongoing suppression of fires continues
to contribute to continuing this resource problem and widening the gap between desired and existing
conditions in many areas.

The presence of developments on National Forest System lands like oil and gas developments, recreation
residences, and communication sites brings with it the propensity to suppress fires that could spread to
such developments, thereby contributing to factors limiting the natural role of fire on the landscape. In
contrast to roads, developments contribute to reducing fire spread well beyond their footprints.

Hossack and Corn (2007), Guscio et al. (2007), Semlitsch et al. (2009), and other studies provide direct
indication that fire suppression may be having negative effects on boreal toads, and other scientific
information outlined in “Estimated Natural Conditions” subsection, above, provides indirect indication
that fire suppression likely is negatively affecting boreal toads and spotted frogs.

» Artificial Limitations on Fire Spread — Several factors artificially limit the spread of wildfires, fire-use
fires, and prescribed burns, including the following:

= Roads — Roads may contribute to the large overrepresentation of late-seral conditions in some
rangeland types and possibly some forest types on the BTNF by creating fire breaks (spotting reduces
the effectiveness of roads as fire breaks). This includes new roads constructed for oil, gas, and mineral
developments, and for timber harvest. The contribution of roads to providing fire breaks is limited to
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their footprint. Because roads are relatively narrow, they may only have a minimal effect on fire
spread in many areas, especially in forestlands.

= Reduced Density and Height of Herbaceous Vegetation — While overall a fairly small factor in forest
fire ecology, reduced density and height of herbaceous vegetation, due to historic heavy to severe
livestock grazing likely contributed some to the expansion of fire return-intervals on the BTNF,
especially in rangeland types and possibly in some forested areas. The main contribution is the
reduction in fine fuels through long-term declines in herbaceous canopy cover and overall height of
the herbaceous layer and increases in bare ground (Gruell 1980a,b, Miller et al. 1994, USFS 1997,
Miller and Heyerdahl 2008). Current livestock grazing use and management can also affect fire-return
intervals by reducing the amount of fine fuels through low herbaceous retention levels on a year-to-
year basis.

Constraints on Treating Vegetation — There are several constraints to treating vegetation to address the
overrepresentation of late-seral forestland, including the following:

= Land Status and Regulatory Constraints on Treating Vegetation — Several factors limit the amount of
late-seral conifer forestland that will be converted to early-seral communities through prescribed
burning, mechanical treatments, and timber harvest. These factors include vast acreages of Wilderness
in which mechanical treatment and timber harvest are not allowed; large acreages of Inventoried
Roadless in which mechanical treatment and timber harvesting are for all practical purposes not an
option; restrictions imposed by the Northern Rockies Lynx Management Direction (USFS 2007),
particularly Standard VEG S6, and for other species like goshawks.

= Environmental Constraints on Treating Vegetation — Steep and rugged terrain in many parts of the
BTNF, which limits road construction and conflicts with soil/hydrology standards and guidelines,
further limits the areas in which timber can be harvested and mechanical treatments can be
implemented. Short burn windows further constrain prescribed burning opportunities, given the fire
personnel and resources available.

= Administrative Constraints on Vegetation Treatment Projects — Several other factors currently limit
the amount of late-seral conifer forestland that will be converted to early-seral communities through
prescribed burning, mechanical treatments, and timber harvest: large analysis requirements, limited
resource specialists’ time to complete analyses, many other priorities making demands on their time,
and appeals and litigation that require additional time and may result in requirements to reanalyze
projects prior to implementation or projects being abandoned. These factors combine to greatly limit
the number of acres that are treated each year on the BTNF and continued backsliding toward greater
overrepresentation of late-seral forestland.

= Administrative Constraints on Managing Lightning-strike Fires for Beneficial Use — While lightning-
strike fires have been managed on the BTNF for beneficial use during the past several years, relatively
few acres are being burned under this approach compared to the potential each year and compared to
the large “backlog” created by many decades of fire suppression. Several factors can reduce the
potential for any given lightning strike to be managed for resource benefit, including limited fire
personnel and resources; other fire-use fires, prescribed burns, and wildfires being managed on the
BTNF at the same time; possibly budgetary constraints at times; and conditions that may be too dry
for safe management of fire-use fires (but ideal for fire spread in a natural system).

= Livestock-related Constraints on Managing Lightning-strike Fires for Beneficial Use and Conducting
Prescribed Burns — Livestock grazing use has the potential to reduce the extent to which lightning-
strike fires are managed for beneficial use for several reasons and the extent to which prescribed
burning is used in some livestock allotments, including (1) livestock safety concerns when livestock
are present in potentially affected allotments, (2) difficulties of moving livestock out of the way of the
potential path of the fire, (3) the need for the permittee to quickly make arrangements to truck or
otherwise move their livestock to alternate pasture, (4) need for permittee to quickly find alternate
pasture for the remainder of the season and the need to rest part or all of an allotment or several
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allotments following wildland fire use, which requires locating alternate pasture for this period, (5)
resistance by some permittees to rest prescribed-burn project areas for one season to retain fine fuels,
(6) dislike of burning by some permittees, and (7) pressure by some permittees and supporters to
forego burning opportunities due to 1-7 and other reasons (USFS 2009).

Factors that Have the Potential to Result in an Underrepresentation of Late-Seral Forestland

The following are factors that have the potential to create excessive amounts of early-seral communities and to
result in an underrepresentation of late-seral forestland at the scale of breeding sites, catchment scale, at the
watershed scale (e.g., 6™ order HUC), and at the BTNF scale. It is important to note that (1) there currently is little
if any risk of major disturbances like fire, timber harvest, or mechanical treatment resulting in an
underrepresentation of late-seral forestland, except at the scale of the breeding site and metapopuilation
(catchment), (2) there is very low potential for timber harvest and mechanical treatments creating too high of a
proportion of early-seral communities in the immediate vicinity of breeding wetlands, due to required and
recommended mitigation measures; and (3) there is a relatively low potential for wildfires, fires managed for
resource benefit, and prescribed fires producing too high of a proportion of early-seral communities in the
immediate vicinity of breeding wetlands. There are two main reasons why there is low potential for the relatively
low risk with respect to fire. First, the chances are low of fire burning through breeding areas. Second, the net
effect of fires burning close to breeding wetlands, at a low frequency, appears to be positive (see the “Estimated
Natural Conditions” subsection, above).

All things considered, the following factors pose relatively low risk to spotted frogs and boreal toads, so long as
Forest Plan standards, prescriptions, and guidelines, and pertinent best management practices are followed.

» Wildfires, Fires Managed for Resource Benefit, and Prescribed Burns — Concern has been expressed by
some authors about too much forestland being burned within the range of local populations of boreal
toads and forestland being burned in the immediate vicinity of spotted frog and boreal toad breeding
wetlands (Maxell 2000, Patla 2001, PARC 2008). Negative impacts associated with such fire include the
loss of the forested canopy and resultant drier and warmer ambient conditions near ground level (Bartelt
et al. 2004).

While there are some concerns about burning forestland in the vicinity of breeding wetlands and within
the range of local populations of boreal toads, the net effect of fires appears to be neutral or positive, so
long as their frequency remains within the natural range of variability and so long as they occur within the
natural fire season (Keinath and McGee 2005, Hossack and Corn 2007, Pilliod et al. 2003).

e Timber Harvest and Mechanical Treatment — Patla (2001) identified the main concern with timber
harvest on the BTNF as being the loss of moist sites due to reductions in the canopy and downed woody
material, and several other experts identified timber harvest as a potential threat to amphibian populations
in general (deMaynadier and Hunter 1995, Maxell 2000, Keinath and McGee 2005, Patla and Keinath
2005, Semlitsch et al. 2009). The creation of early-seral communities and the removal of large woody
material through timber harvest and mechanical treatments have the potential to negatively impact boreal
toads, and the cutting and removal of trees in the immediate vicinity of spotted frog and boreal toad
breeding wetlands have the potential to negatively affect both species.

Some experts identify logging in the immediate vicinity of breeding wetlands (e.g., within about 100
yards) as a threat to amphibians, including spotted frogs and boreal toads (Patla 2001, Patla and Keinath
2005, Keinath and McGee 2005, PARC 2008). These authors stated that the threat stems from reduced
integrity of wetlands, warming and drying of important habitat, and reduced connectivity between the
wetland and surrounding terrestrial habitat. Pilliod et al. (2003) also identified removal of trees around
wetlands results in ultraviolet-b exposure in wetlands, although they acknowledged the effects on
amphibians in the short-term is not well understood. Concerns expressed by these experts led to
recommendations of not allowing any timber harvest or mechanical treatment within 100-300 ft. of
breeding sites. However, no studies in which specific measures of reproductive success were cited to
support their assessments with respect to spotted frogs and boreal toads, or close relatives. Several studies
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have shown positive effects of reduced tree canopy cover in the immediate vicinity of breeding wetlands
(Hossack and Corn 2007, Semlitsch et al. 2009).

However, the level of risk of timber harvest and mechanical treatment is low so long as (1) the mix of
succession stages remains within the natural range of variability (with an emphasis on retaining a natural
proportion of late-seral forestland at small scales; e.g., within 1/3 to 1% miles of breeding sites), and (2) a
sufficient amount of large woody material is retained. In additional to neutral to positive effects of
moving toward a more natural mix of succession stages, creation of early-seral communities by timber
harvest and mechanical treatment pose little threat to spotted frogs and boreal toads because these
activities have produced very low acreages of early-seral communities on the BTNF in recent years and
this trend likely will continue given all of the factors limiting these activities (see “Factors that Contribute
to Perpetuation of Overrepresentation of Late-Seral Forestland,” above). Furthermore, there are several
Forest Plan standards and guidelines and best management practices that do not allow logging and
mechanical treatment in the immediate vicinity of wetlands. Keinath and McGee (2005) noted that boreal
toads appear to be less vulnerable to habitat changes following timber harvest than other amphibian
species.

This equally applies to clear-cutting and other techniques that remove a majority of trees. Many of the
results of studies on the effects of clear-cuts on amphibians, as summarized in the previous subsection,
apply to reductions in tree canopy cover in addition to reductions in large woody material. Reductions in
tree canopy cover also apply to fires.

Insect and Disease Epidemics — The recent mountain pine beetle epidemic in large parts of the
Intermountain West has shown that vast portions of mature and late-seral forestland can be converted to
early-seral communities. While this has happened on some parts of the BTNF, creation of early-seral
communities due to high insect-related tree mortality during this most recent mountain pine beetle
epidemic appears to be uncommon on the BTNF.

Blow-downs — Blow-downs have a negligible chance of causing an underrepresentation of late-seral
forests, both because of the very small size of these events and the very low likelihood of blow-downs
occurring in the immediate vicinity of breeding sites.

Climate Change — Warmer temperatures and drier conditions will contribute to more acres being burned
(Schoennagel et al. 2004; Kaufmann et al. 2008; Rieman and Isaak 2010; Glick et al. 2011:39-40,46;
Chang and Hansen 2014). This has an important implication to future fire regimes and subsequent effects
on the mix of succession stages, and elements of amphibian ecology affected by the mix of succession
stages. On the one hand, it would contribute to restoring a more natural fire regime compared to existing
conditions, given the lengthened fire return-intervals due to fire exclusion. On the other hand, the plant
communities that form after fires may be different than what had formed prior to climate change
(Breshears and others 2009; van Mantgem and others 2009, as cited in Rieman and Issak 2010). Chang
and Hansen (2014), for example, predict a shift from forest- to shrub-dominated vegetation.

See the “C.5. Survival and Reproduction as Affected by Climate Change and UV Radiation” section for
further discussion of climate change and potential effects on fire-return intervals.

Potential Effects of Perpetuating Overrepresentation of Late-Seral Forestland

This is covered in the “Individual Habitat Components/Functions Affected by Succession and Disturbance
Patterns” subsection of the “Estimated Natural Conditions” section, above.

Potential Side Effects of Fire, Timber Harvest, and Mechanical Treatment

Activities (e.g., the act of prescribed burning, timber harvest activities, mechanical treatment activities) and
ecological processes (e.g., wildfires, fire-use fires) that move the mix of succession stages in the direction of a
natural mix of succession stages in specific locations and across the landscape can have a variety of additional
effects on spotted frogs and boreal toads beyond changes in the mix of succession stages.
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Effects of late-seral forestland, early-seral communities, and the conversion of late-seral forestland to early-seral
communities (through natural fire) on a range of habitat components were outlined in the “Individual Habitat
Components/Functions Affected by Succession and Disturbance Patterns” subsection of the “Estimated Natural
Conditions” section, above. All of this information is incorporated by reference into this subsection. As such,
most of the positive and negative effects of natural fire on spotted frogs and boreal toads apply as well to today’s
wildfire, lightning-strike fires managed for resource benefit, and prescribed fires, recognizing effects at the
landscape level would be lower due to far fewer acres that are burned today. Therefore, for most of the risk factors
and restoration factors related to wildfire, lightning-strike fires managed for resource benefit, and prescribed fire,
see the “Individual Habitat Components/Functions Affected by Succession and Disturbance Patterns” subsection
of the “Estimated Natural Conditions” section, above. Non-natural aspects are addressed below.

The following discussion focuses almost exclusively on the side effects of timber harvest and mechanical
treatments, as some of the habitat and survival components would be affected differently by timber harvest and
mechanical treatment than was described for fires in the “Individual Habitat Components/Functions Affected by
Succession and Disturbance Patterns” subsection. In these cases, more detail is provided in the discussions. Also,
fire outside the natural fire season would have effects identified below.

» Potential for Reduced Evapotranspiration and Increased Water Flow VVolumes — To the extent timber
harvest and mechanical treatments result in conifer mortality similar to that would occur in a natural fire,
effects on evapotranspiration rates and water flow volumes would, on an acre-by-acre basis, be similar to
that described in the “Individual Habitat Components/Functions Affected by Succession and Disturbance
Patterns” subsection. With increasing proportions of live trees remaining (e.g., selective cuts), benefits to
water flow volumes would be incrementally lower. Far fewer acres having major mortality of mature trees
are typically produced by timber harvest and mechanical treatment than would occur under a natural fire
regime, meaning that landscape level effects are relatively low.

* Potential for Increased Distribution and Abundance of Beaver Pond Complexes — To the extent timber
harvest and mechanical treatments result in conifer mortality similar to that would occur in a natural fire
in areas occupied by aspen, effects on aspen regeneration would be similar to that described in the
“Individual Habitat Components/Functions Affected by Succession and Disturbance Patterns” subsection.
With increasing proportions of live trees remaining (e.g., selective cuts) and fewer benefits to aspen,
benefits to beavers would be incrementally lower.

» Reduced Conifer Encroachment in Willow, Aspen, and Meadow Communities — Mechanical treatment
designed specifically for removing encroaching conifer trees in these communities would have similar
effects on this habitat component as that of natural fire, albeit at a far smaller scale. However, mechanical
treatments designed for other purposes and timber harvest would have minimal effect on this habitat
component.

* Reduced Shading of Breeding Pools and Reduced Structure at Breeding Pools — Timber harvest and
mechanical treatments result in most cases would not reduce shading at breeding pools and would have
minimal other effects in the immediate vicinity of breeding wetlands due to the Forest Plan standards and
guidelines and best management practices that would be imposed (e.g., no logging within 100 ft. of
wetlands). Literature reviews and conservation assessments for boreal toads and spotted frogs identify
logging in the immediate vicinity of breeding wetlands (e.g., within about 100 yards) as a threat (Patla
and Keinath 2005, Keinath and McGee 2005, PARC 2008). These authors stated that the threat stems
from reduced integrity of wetlands, warming and drying of important habitat, and reduced connectivity
between the wetland and surrounding terrestrial habitat. However, they did not cite any studies in support
of their assessments.

» Potential for Reductions in Water Quality — Timber harvest and mechanical treatments that do not meet
Forest Plan standards and guidelines and best management practices may result in sediment delivery to
downstream breeding sites, which can affect tadpole survival (McMahon and deCalesta 1990, McNabb
and Swanson 1990, Satturlund and Adams 1992, Maxell 2000, Patla 2001, Pilliod et al. 2003, Keinath
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and McGee 2005); see “B.1. Water Quality” for more detail. Sedimentation can also reduce the longevity
of wetlands (see “Wetland, Stream, and Riparian Habitat Retention” section).

Fire suppression activities, which contribute to maintaining a larger-than-natural proportion of late-seral
conditions has at least two side-effects on water quality: fire retardant fire potentially impacts water
quality and sedimentation from fire breaks can impact water quality (Maxell 2000, Pilliod et al. 2003).
This is addressed in more detail in the “B.1. Water Quality” section.

Reductions in Large Woody Material — Possibly the largest impact to boreal toads and possibly spotted
frogs resulting from changed habitat conditions after timber harvest and mechanical treatments is the
reduction in large woody material (Patla 2001, Bartelt et al. 2004, PARC 2008, Rittenhouse et al. 2008,
Blomquist and Hunter 2010) (see also McMahon and deCalesta 1990). Patla (2001) identified the main
concern with timber harvest as being the loss of moist sites due to reductions in the canopy and downed
woody material. Reductions in downed woody material limits the sites in which boreal toads can find
suitable conditions to regulate body temperatures and conserve body water while foraging and dispersing.
Discussion in the “B.3. Height and Structure of Herbaceous Vegetation” section discusses further the
lower requirements by boreal toads for moist microsites as compared to spotted frogs. So long as large
woody debris are left after logging operations, many of the results of logging mimic those of fires, which
both sets of authors stated were a natural part of boreal toad ecology.

Long and Prepas (2012) found that 38% of refugia used by boreal toads in their study consisted of large
woody material, that relative humidity in these refugia was higher than random points, that boreal toads
typically used a given refugia for 7-50 days (mean of 22 days), and that nightly straightline distances from
refugia ranged from 26 to 59 feet per night. Male and female toads established their refugia 409 + 167 and
428 * 114 feet, respectively from surface-water features (range = 3— 1,687 feet, or 1-622 yards).

Rittenhouse et al. (2008) found, in a study in a recently harvested oak-hickory forest in Missouri, that
desiccation can be a major source of mortality for juveniles entering terrestrial habitats, especially habitat
altered by human land uses like timber harvesting. They found desiccation risks to be greatest in areas
with low soil moisture conditions, which in their study included clearcuts without large woody material.
With brushpiles retained in clearcuts, water loss in American toads, green frogs, and wood frogs was
comparable to water loss in non-treated forestland. Their study area received an average of about 17
inches of rain from March through May, and amphibians still had issues with desiccation (the study area
received less rain during this period in one year of their study). While temperatures are higher in the
Missouri study site than on the BTNF, ambient humidity is substantially higher than on the BTNF and
and soil moisture (and, therefore, moisture levels under large woody material) is higher. Because the
BTNF is less humid and receives less rain in spring, the principles found in their study are generally
applicable to the BTNF, except the principles may be somewhat understated. This is because the potential
for desiccation is greater on the BTNF, meaning there is a greater need for microsites and more closely-
spaced microsites. Similar results would presumably have been obtained in their study with a suitable
density of sufficiently large logs and other large woody material in clearcuts since they provide moist
microsites just as brushpiles do.

Schwarzkopf and Alford (1996) found that water loss in simulated toads was greatest in the open on
sandy ground, somewhat lower in dry grassy sites, substantially lower in wet grassy sites, and lowest in
burrows. Cane toads (Bufo marinus) in this study made greatest use of burrows and wet grassy sites and
little or no use of dry grassy sites and open sites during the dry season, and made relatively high use of
dry grassy sites and less use of burrows and wet grassy sites during the wet season.

In a study of frogs and salamanders in Missouri, Semlitsch et al. (2008) found that frogs and salamanders
moved out of recently clearcut patches faster than they moved into these patches, with “evacuation” rates
being higher for clearcuts with lesser amounts of large woody material being retained. The authors

assessed the primary factor leading to evacuations was higher ground-surface temperatures and that large
woody material helped to moderate these temperatures and to offset reductions in moisture levels brought
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on by higher temperatures and elimination of the tree canopy. In another study, Semlitsch et al. (2009)
found the net effect of clearcutting to be negative on adults and juveniles of the seven amphibian species
studied. Negative effects were somewhat less in partial cut units. They attributed the strong results for
clearcut units to alteration of “...the fundamental structure of forests by removing the canopy and
exposing the forest floor to more sunlight and wind, leading to warmer, drier surface microclimate...”
(Semlitsch et al. 2009:857). For amphibians that remained in clearcuts, they documented higher mortality
rates compared to mortality rates in adjoining forestland. While there clearly are differences between the
ecology of amphibians using forests in Missouri and amphibians using forests in western Wyoming,
mechanisms of effects appear to be similar. As pointed out by Semlitsch et al. (2009), “...because all the
basic needs of amphibians (e.g., food, shelter) usually require movement overland, every aspect of their
lives in the terrestrial environment is affected by water loss.” This applies in Wyoming just as it does in
Missouri.

In a study in Maine, Blomquist and Hunter (2010) found — during short periods of time (days) — that
wood frogs were more likely to occupy sites with more complex ground structure, especially large woody
material, warmer temperatures, moister substrates, and greater canopy cover than random sites. “Notably,
canopy cover played a lesser role than ground structure at the weekly activity centre and daily
microhabitat scales” (Blomquist and Hunter 2010:261). While they ackowledged that amphibians need to
balance the physiological constraints of thermo- and hydro-regulation with pressures such as predation
risk and foraging to meet energetic demands, they reasoned that large woody material both reduces
predation risk and facilitates thermo-and hydro-regulation.

After a fire, snags periodically contribute to large woody material (Maser et al. 1979) and the lifespan of
snags — in the Pacific northwest — range from an average of about 5 years for a 8-inch diameter tree to
16 years for a 32-inch diameter tree (Wick 1979). On the BTNF, shags can last considerably longer; for
example, many snags in the range of 10-inch to 16-inch diameter and larger, from 1988 fires on the BTNF
and in Yellowstone National Park are still standing as of the summer of 2013 (25 years). If no snags or
live trees are retained on logged units, the future addition of logs does not occur, which is a major
difference in habitat conditions in a burned area and a logged area if no standing trees are retained. By
retaining snags, logs would be available to toads and other wildlife for as many as 15 to 20 years longer
than if no snags were left standing. By retaining a scattering of live trees, this would extend the period of
time when standing trees contribute to large woody debris in the future, but this is not necessary since live
trees typically are not left in naturally burned forests.

Negative effects of fire include the burning of logs and other large woody material that otherwise provide
moist microsites, reduced shading (negative or positive effect), and changes in the prey base in the short
term (Sullivan 1994, Maxell 2000, Patla 2001, Keinath and McGee 2005, Pilliod et al. 2003).

Burning of Slash Piles — Boreal toads have been found to use slash piles for microsites and for
hibernation (Bartelt and Peterson 1997 as cited in Patla 2001). Hibernation sites are likely within 100-200
yards of riparian areas (Bartelt and Peterson 1997 as cited by Patla 2001, Goates et al. 2007).

Reduced Shrub Cover — Regardless of type of habitat used, shrubs appear to be important sources of
moist microsites and protection from the sun for boreal toads (Bartelt et al. 2004, Keinath and McGee
2005). Therefore, removal of shrubby vegetation during timber harvest, mechanical treatments, and
burning can add to the negative side of the ledger for these activities. However, there oftentimes is a large
positive response by shrubs following fires in areas that support shrubs.

New Roads, Upgrading Roads, and Vehicle/Heavy Equipment Use — The main activities related to timber
harvest and mechanical treatment that can impact amphibians are the operation of heavy equipment in
harvest/treatment units, construction of new roads and upgrading of existing roads, and vehicle use along
system roads. The main potential effects are loss of habitat to new and upgraded roads, habitat
fragmentation due to new and upgraded roads, increased mortality due to crushing by heavy equipment in
harvest/treatment units and by logging trucks where haul routes pass near breeding wetlands, increased
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soil erosion and sedimentation resulting from soil disturbance, and soil compaction and reduced
availability of rodent burrows due to heavy equipment (deMaynadier and Hunter 1995, Maxell 2000,
Patla 2001, Keinath and McGee 2005, and Patla and Keinath 2005, and PARC 2008). Facilitation of
motorized use beyond system roads and motor-vehicle trails, as a result of new/temporary road
construction, skid trails, and reduced tree density and large woody material, is another possibly adverse
side-effect. These are each discussed in more detail in pertinent sections of this report (e.g., “A.1.
Distribution and Amount of Wetland and Wet/Moist Riparian Habitat,” “A.6. Habitat Connectivity,” and
“C.1. Survival as Affected by Vehicles, Heavy Equipment, Livestock, and Recreationists (Direct
Impacts).).

Amphibians can also be crushed by vehicles and heavy equipment during prescribed burning operations,
especially if operations are based in meadows near wetlands used by spotted frogs or boreal toads.

Compared to other risk factors, these adverse effects pose minimal risk to boreal toads and spotted frogs
on the BTNF, except for the construction of new roads and upgraded roads, given the many factors
limiting the ability of the Forest Service to implement timber harvest projects. Maxell (2000:12) noted
that “...it should be noted that many of the negative impacts associated with timber harvest may be
associated with the building and maintenance of roads and road traffic.” Each of these effects are
addressed in pertinent sections of this report. Only a small percentage of the BTNF has the potential to
see mechanical treatment or timber harvest as discussed previously.

» Direct Effects of Fire — Fire outside the natural fire season and in areas of high densities of boreal toads
or spotted frogs have the potential to cause high mortality (Sullivan 1994, Pilliod et al. 2003, Keinath and
McGee 2005). Fire can cause direct mortality to a variety of species (McMahon and deCalesta 1990).
High mortality caused by fire has the potential to happen in spring in the vicinity of breeding sites (e.g.,
burning willow bottoms near breeding ponds in May or June), when juveniles are dispersing from
breeding pools (highly variable timing during summer months), and in localized areas where large
numbers hibernate. Maxell (2000) cited several papers indicating that amphibian species inhabiting
forestlands may face high rates of fire-induced mortality.

However, Pilliod et al. (2003) stated that “...mortality of amphibians during prescribed and wildland fires
is thought to occur rarely and be of relatively minor importance to most populations,” citing four studies
in support. Maxell (2000) noted that effects of fire-induced mortality on amphibian population levels have
not been examined.

Mortality during and immediately after fires can be caused by burning, smoke inhalation, and possibly
can result from ammonium toxicity in aquatic systems from smoke diffusion (Pilliod et al. 2003). Some
amphibians can avoid direct effects of fire by remaining in water bodies, finding moist refugia,
burrowing, and moving away from small fires, but most fires move too quickly for amphibians to avoid
them if they are in the path of the fire (Pilliod et al. 2003).

Patla and Keinath (2005) recommended avoiding prescribed burning outside the natural fire season or at
times when amphibians are widely present in the habitat to be burned, particularly if the population in the
area is isolated from other populations and thus at risk of extirpation if mortality is high.

Conservation Actions to Consider

The following conservation actions would contribute to achieving suitable conditions outlined in the “Suitable
Condition Statements,” above and, ultimately, to achieving Forest Plan Objective 3.3(a) with respect to spotted
frogs and boreal toads. The following management actions were based on a range of publications, including USFS
(1990), deMaynadier and Hunter (1995), Bartelt (2000, in Patla 2001), Maxell (2000), Keinath and McGee
(2005), Patla and Keinath (2005), PARC (2008), as well as publications cited earlier in this section and the
“Buffer Zones and Levels of Protection” section.

126



Conservation actions dealing with roads and water quality, with respect to timber harvest, mechanical treatments,
fire treatments, and fire suppression are listed in the “Wetland, Stream, and Riparian Habitat Retention,” “B.1.
Water Quality,” “C.1. Survival, as Affected by Vehicles, Heavy Equipment, Livestock, and Recreationists (Direct
Impacts),” and “A.6. Habitat Connectivity” sections.

1.

Design and implement vegetation treatment projects (e.g., prescribed burning, mechanical treatment,
prescription logging) that increase the amount of early-seral communities, especially in (1) watershed
areas that may currently be limiting water flow volumes into wetlands that exist within 1/3 mile of known
existing and historic breeding sites having capable amphibian wetland habitat, and (2) parts of drainages
that once supported aspen stands and beaver pond complexes but that currently support neither.

Avoid any timber harvest and mechanical treatment activities within 100 feet of wetlands used by boreal
toads or spotted frogs and within 100 feet of riparian areas within 1/3 mile of boreal toad breeding sites.
Exceptions are (1) for mechanical treatments designed specifically to benefit spotted frogs and boreal
toads near breeding wetlands, and (2) where mechanical treatment of conifer trees would help restore
natural plant community composition and structure, but the treatment would need to include no removal
of downed trees.

In situations where lightning-strike fires would benefit spotted frogs or boreal toads, either within 1%
miles of known existing breeding sites or in other places which could facilitate emigration or watershed
benefits (e.g., increased water flows), manage the fires for resource benefit to the greatest extent possible.

Avoid prescribed fire ignitions within 200 yards of breeding sites.

If, within prescribed burn areas, late-seral conditions are desired in the immediate vicinity of breeding
sites, a 100-200 yard buffer of no fire may be needed. It may be possible in some situations to implement
buffers in prescribed burning area.

Do not conduct prescribed burning outside the natural fire season in spotted frog and boreal toad habitat,
especially within 1/3 mile of known breeding sites.

Do not allow the burning of slash piles within about 100 to 200 yards of perennial streams and riparian
areas within 1% miles of known breeding sites and known historic breeding sites.

Include in silvicultural prescriptions requirements to maintain minimum amounts of downed woody
material as identified in the objective.

Retain a minimum of 20 live and/or dead standing trees (>10-inch DBH) per acre — where at least 20
trees/acre exist — within 200 yards of frog and toad breeding sites to contribute to large woody material
into the future (where fewer than 20 trees/acre exist, retain 100% to the extent possible). This will need to
be refined with additional analysis. The size and density of live trees and size and density of dead trees
needed to sustain a minimum of 10-15 tons of large woody material per acre will need to be determined.
The intent of this conservation action is to provide for large woody material into the future; logs retained
as part of the mechanical treatment decompose, they would be replaced over time as additional trees fall.

10. Rest burned areas from livestock grazing for at least 2 livestock grazing seasons following fire, especially

in wet meadow, moist meadow, silver sagebrush, shrubby cinquefoil, willow, aspen, aspen/conifer types
within 1% miles of known existing breeding areas and known historic breeding areas with capable
amphibian wetland habitat.

Measures and Indicators

Currently Monitored Elements

Tons per Acre of Large Woody Material Retained by Project — Existing and post-project levels can be
readily estimated, and the amount of large woody material can easily be estimated after harvests,
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mechanical treatments, and fires. Data on the amount of large woody material is typically collected during
stand exams during the planning phase of timber harvest and mechanical treatment projects.

» Number of Dead Trees per Acre by Project — EXxisting and post-project levels can be readily estimated,
and the number of dead trees per acre can easily be estimated after harvests, mechanical treatments, and
fires. Data on the amount of large woody material is typically collected during stand exams during the
planning phase of timber harvest and mechanical treatment projects.

Additional Monitoring Elements to Consider

The following elements should be monitored, especially the first:

» Mix of Succession Stages — The Forest Service currently does not monitor the mix of succession stages
on the BTNF. This can be tracked through remote sensing and GIS. This is critical for a wide range of
wildlife species including amphibians and other resources (e.g., forest vegetation management, rangeland
vegetation monitoring), and for analyzing effects of vegetation treatments, fire use, and wildfires on forest
and rangeland vegetation, a large number of wildlife species, including amphibians.

A.3. OCCURRENCE AND EXTENT OF BEAVER POND COMPLEXES

Introduction and Background

Beaver pond complexes provide important habitat for spotted frogs and boreal toads, both in terms of pond,
marsh, and wet-meadow habitat while the ponds still exist (Donker and Fryxell 1999 and Russell et al. 19993, as
cited by Keinath and McGee 2005; Maxell 2000; Patla and Keinath 2005; Amish 2006; PARC 2008; USFWS
2011) and in terms of moist and wet meadow habitat in the long term after ponds have filled with sediment.
Beaver pond complexes are therefore important to meeting Forest Plan Objective 3.3(a) and the Sensitive Species
Management Standard with respect to these species.

Beavers were nearly extinct in Wyoming by 1860, due to over-trapping (Olson 1994), which likely had a major
negative effect on spotted frog and boreal toads. Protective measures were put in place from 1899 through 1919,
and was classified as a protective animal in 1958, when it was reclassified by WGFD as a furbearer. Olson (1994)
reported that beaver still only occupy about one-third of their original range in Wyoming.

Development of Suitable Condition Statements

Summary of Management Direction

In addition to Forest Plan Objective 3.3(a), Sensitive Species Management Standard, and higher-level direction
specifically on sensitive species — which generally call for suitable conditions (which for spotted frogs and
boreal toads necessarily addresses the occurrence and extent of beaver pond complexes) to be provided — the
following provisions of the Forest Plan and executive orders requires the Forest Service to work toward achieving
and maintaining conditions that would facilitate restoration of the distribution and abundance of beavers on the
BTNF. Forest Plan Objective 3.3(a), Sensitive Species Management Standard, and higher-level direction on
sensitive species call for suitable conditions to be provided, which includes suitable conditions with respect to the
distribution and abundance of beaver ponds across the landscape.

Executive Order 11988 (1977) — Floodplain management. Each federal agency shall provide leadership
and take action to reduce the risk of flood loss and minimize the impact of floods on human safety, and
preserve the natural and beneficial values served by floodplains.

Vegetation: General Prescription (Forest Plan) — “Whether range or timber, vegetation management
activities enhance diversity of plant communities and various successional stages of those plant
communities within the Management Areas. For aspen, priority is placed on perpetuating stands being
invaded by conifers. Vegetation treatment projects are designed to retain diverse age classes.”
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Aspen Management Guideline (Forest Plan) — “Aspen sites should be managed for aspen-type
perpetuation. The loss of aspen stands due to old age, conifer encroachment, and possible overgrazing
should be prevented. Priority areas for aspen treatment should be big-game winter ranges, calving areas,
and stands where type loss or conversion is imminent.”

All Forest Plan Goals, Objectives, and Prescriptions, and Executive Order in “Mix of Succession
Stages” — All of management direction listed in the “Mix of Succession Stages” applies to the
development of suitable conditions for the occurrence and extent of beaver pond complexes, as it provides
additional direction for converting late-seral conifer forestland to early-seral aspen communities (e.qg.,
where conifer has overtopped aspen).

Riparian Areas, Wetlands, and Floodplains Prescription (Forest Plan) — “These areas are managed as
basic resources for forest management, key to the future productivity of the Bridger-Teton National
Forest.”

Executive Order 13186 — Applicable provisions are summarized in the “A.2. Mix of Succession Stages”
section. Migratory bird conservation plans point strongly in the direction of restoring and maintaining the
distribution and abundance of beavers given the major benefits of beaver pond complexes to a wide range
of migratory bird species.

Estimated Natural Conditions

The following statement is a summary of the natural conditions for his element: the distribution and abundance of
beaver pond complexes that would exist with a natural mix of succession stages (most importantly including a
natural distribution and abundance of aspen), no loss of riparian habitat to roads and other facilities, riparian areas
being in naturally-functioning condition, and no history of beaver trapping or removal of beavers. The range of
natural conditions for this element is within the range of suitable conditions for spotted frogs and boreal toads, but
it is recognized that suitable conditions may extend beyond the natural range of variability for this habitat
element.

There are three main reasons why a natural distribution and abundance of beaver pond complexes provide suitable
habitat conditions for spotted frogs and boreal toads on the BTNF. First, beaver pond complexes are an important
habitat for both species, especially where other riparian wetlands and isolated basin wetlands do not exist or are
uncommon (Donker and Fryxell 1999 and Russell et al. 1999a, as cited by Keinath and McGee 2005; Maxell
2000; Patla and Keinath 2005; Amish 2006; PARC 2008; USFWS 2011). In some places, beaver ponds may be
the only wetland habitat for long distances and may provide the only available wetland habitat. Amish (2006)
found that drainages with beaver pond complexes had four times as many lentic and breeding sites than drainages
without beaver pond complexes, and breeding sites were more dispersed within drainages with beavers. He also
found that spotted frogs were able to persist in isolated drainages containing beaver ponds where these apparently
isolated spotted frogs were well beyond the dispersal ability. Patla and Keinath (2005:52) assessed that the
protection and reintroduction of beavers could mitigate for some of the threats posed to spotted frogs by
management activities or natural events. Beaver ponds provide habitat during droughts when isolated and
temporary wetlands dry up, and beaver dams provide wintering sites for spotted frogs (Patla and Keinath 2005).

In addition to the wide valley bottoms where beavers today are most prevalent, they also historically occurred in
in small, relatively steep gradient (up to 12%; Olson and Hubert 1994) streams where the riparian zone is very
narrow (e.g., no off-channel pond habitat and very little if any valley-bottom wet meadow and/or willow habitat).
In these situations, beaver ponds added pond and wet meadow habitat where none would have otherwise existed
(e.g., Gruell 1975, DeByle 1985), thereby expanding the distribution and increasing the abundance of frogs and
toads on the BTNF than would have existed in the absence of beavers. Over time, beaver pond complexes in these
situations likely produced pockets of willow and meadow habitat where ponds filled in with sediments, including
where willows did not exist prior to beavers colonizing the drainage. Even though these habitats eventually
declined on such sites due to old beaver dams failing and possibly due to the stream channel down-cutting
through the built-up sediments, other beaver ponds would have been created in the same drainage.
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Also, a natural distribution and abundance of beaver pond complexes contributes to a wide range of riparian and
hydrologic functioning elements. In addition to creating wetlands and creating or expanding willow habitat,
beaver ponds also contribute to elevating water tables, improving riparian vegetation, reducing high flows, water
storage and later release which can contribute to higher downstream flows later in the summer, improved water
quality in lower beaver ponds (due to upper ponds capturing sediments), increasing aquatic invertebrate
production, and increasing total aquatic productivity (Olson and Hubert 1994, Ohmart 1996, Pollock et al. 2003),
all of which can positively contribute to suitable habitat conditions for spotted frogs and boreal toads.

Second, the natural distribution and abundance of beaver pond complexes provided a large amount of high
quality habitat for spotted frogs and boreal toads on the BTNF. A natural distribution and abundance of beaver
pond complexes likely represents the upper end of what can realistically be produced and sustained in the BTNF
area, given the area’s elevation, geomorphology, climate conditions, natural conditions in riparian zones, natural
distribution and conditions of willows and aspen habitat, and predator base. Because it likely would not be
possible for the BTNF area to sustain a larger-than-natural distribution and abundance of beaver pond complexes
and because beaver pond complexes provide high quality habitat for both species, a natural distribution and
abundance of beaver pond complexes cannot be considered less-than-suitable for spotted frogs and boreal toads.

Third, a natural distribution and abundance of beaver pond complexes are conditions under which amphibian
communities formed or developed in this area.

No attempt was made to characterize (e.g., using GIS models) an approximated or estimated natural distribution
and abundance of beaver pond complexes on the BTNF. However, it is recognized there are many drainages in
parts of the BTNF that once had beaver pond complexes that no longer do (Gruell 1975; personal observations of
author). In many cases, this is a consequence of major reductions in the density of sufficient-size aspen near
streams in valley bottoms that do not support willow in the absence of beaver pond complexes. Aspen are needed
for dam-building material and food in these situations. Olson and Hubert (1994:9) asserted that “Aspen
abundance is the most significant factor of beaver density in many areas,” and DeByle (1985) noted that aspen are
superior to willow for dam construction on high gradient streams. DeByle (1985:146) made the following
observation:

“Aspen, because it is an upland hardwood type, provides essential habitat for beavers along streams that
do not have sufficiently wide riparian zones to support an adequate supply of willow or cottonwood.
Many of the streams in the West, especially in their upper reaches, fit this description. There, beaver are
found only where there is aspen.”

DeByle (1985) also assessed that potential beaver habitat in the aspen type is a strip perhaps 650-1,000 feet wide
along each side of streams (a total of approximately 1/3 mile including both sides of streams). A sufficient amount
of suitably-sized aspen (>2-6 inch diameter; DeByle 1985) must exist within this strip. Given the natural fire
regime and the prevalence of the aspen type within about 1,000 feet of many streams on the BTNF, aspen was
likely prolific enough to sustain beaver colonies in a large number of these types of streams, recognizing that
beaver distribution was probably dynamic.

After a period of time, conditions in beaver pond complexes in these narrow valley bottoms become conducive to
establishment by willows, which further enhance habitat conditions for beavers. On the Greys River Ranger
District, I have found remnants of dams built with aspen logs in narrow valley bottoms where aspen are now
absent or rare (e.g., in parts of Fawn Creek, Deadman Creek, Blind Bull Creek). In some cases, a small number of
willows remain. Wetland habitat typically is no longer present, but in a small number of cases, small areas of
open water exist in otherwise sediment-filled ponds that mostly provide moist meadow habitat.

Deviations from Estimated Natural Conditions to Meet Needs of the Species

There is no need, from the standpoint of spotted frogs and boreal toads, to make any fine-filter adjustments to the
coarse-filter approach of approximating the natural distribution and abundance of beaver pond complexes in order
to meet Forest Plan Objective 3.3(a), the Sensitive Species Management Standard, the Diversity of Wildlife
Habitat Guideline, and higher-level direction with respect to these species. This is because (1) the natural
distribution and abundance of beaver pond complexes represents conditions under which amphibian communities
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formed or developed in the BTNF area; (2) the provision of natural conditions, compared to existing conditions,
would benefit spotted frogs and boreal toads; (3) improved conditions, compared to natural conditions, would
entail a larger-than-natural distribution and abundance of beaver pond complexes and this is not realistic; and (4)
spotted frogs and boreal toads would not be adversely affected by increasing the amount and distribution of
beaver pond complexes compared to existing conditions. Continued increases in the number and distribution of
beaver ponds would increasingly restore the breeding and summer-long habitat for spotted frogs and boreal toads.

One possible exception to the assessment that no adjustments are needed to meet the needs of spotted frogs and
boreal toads is that, given the multitude of factors that negatively currently affect these species, along with strong
indications of reduced population levels at the BTNF scale and likely disappearance of local populations, a larger-
than-natural distribution and abundance of beaver pond complexes may offset some of these other impacts.
However, this would likely be impractical. Regaining a natural distribution and abundance of beaver pond
complexes would be difficult enough.

Deviations from Estimated Natural Conditions to Accommodate other Uses

For most resources and uses, there is no need to make any adjustments to the coarse-filter approach of
approximating a natural distribution and abundance of beaver pond complexes as a target of management. This is
because approximating a natural distribution and abundance of beaver pond complexes would benefit native
wildlife-communities as a whole and riparian and wetland species in particular, would benefit cutthroat trout and
associated recreation, restoration of riparian areas, hydrologic functioning, water quality, among other benefits
(Olson and Hubert 1994).

On the other hand, there are several resources and uses for which a natural distribution and abundance of beaver
pond complexes would result in negative effects, including the road network and road management, cattle grazing
in some situations (e.g., less available foraging acreage in valley bottoms due to flooded valley bottoms), and
likely recreation facilities and activities in some situations. Existing roads in riparian areas and existing reservoirs
— would not allow a natural distribution and abundance of beaver pond complexes to be restored or maintained
in affected drainages, and this situation will likely not change appreciably. Also, the targeted distribution and
abundance of beaver pond complexes needs to be in line with the mix of succession stages targeted for the BTNF
(when this is actually identified). Furthermore, harvesting of beavers through recreational trapping (a legitimate
use that managed by WGFD) has the possibility of not allowing natural distribution and abundances of beaver
pond complexes to be attained. Determining a desired distribution and abundance of beaver pond complexes
needs to account for these factors. Under any scenario, a desired abundance and distribution of beaver pond
complexes will be lower than what occurred under natural conditions.

Because beavers are absent from many small drainages they historically occupied (e.g., narrow, relatively steep
drainages that historically had abundant aspen near the streams) and because spotted frogs and boreal toads likely
are absent from many of these small drainages due in part to a lack of wetland habitat, future increases are needed
in the distribution and abundance of beaver pond complexes even when not considering all of the factors that have
combined and interacted to reduce the distribution and abundance of spotted frogs and boreal toads. When
considering these other negative influences, restoration of the distribution and abundance beaver pond complexes
has the potential to play an important role in conserving spotted frogs and boreal toads on the BTNF.

Targeting >95% (or possibly as low as >90% ) of a natural distribution and abundance of beaver pond complexes
would seem to adequately provide for the needs of spotted frogs and boreal toads while allowing for conflicting
facilities and uses to continue. The potential for facilities and uses to conflict with beaver pond establishment and
maintenance appears to be rare on the BTNF, with a large portion of the national forest being in designated
wilderness, a majority of the remaining acres being in inventoried roadless areas, and a large majority of stream
miles being far enough away from roads and other facilities to not cause any conflicts. Reservoirs eliminated large
reaches of suitable beaver habitat, but the total stream mileage across the BTNF is very low.

Suitable Condition Statements

The following suitable condition statements were based on the information provided in the previous pages and
were guided to some degree by the risk factors outlined in the “Risk Factors and Restoration Factors” section

131



(they were used to help focus attention on factors that pose the greatest risk). Suitable condition statements define
conditions that need to be met in order to meet the “suitable habitat” portions of Objective 3.3(a) and the higher-
level authorities this objective supports. Meeting the suitable conditions outlined below are important for (1)
continuing to provide an important habitat for boreal toads and spotted frogs (e.g., in existing beaver pond
complexes), (2) restoring beaver pond habitat in drainages in which beaver pond habitat has been lost; and (3)
restoring indirect habitat benefits of beaver pond complexes (e.g., larger amount of moist meadow and willow
habitat, longer duration of water flow in some streams below beaver pond complexes).

The following description of suitable conditions is written qualitatively and is founded primarily on the
restoration of natural distribution and abundance of beaver pond complexes, but builds in some level of
adjustment to this coarse-filter approach in recognition of the impracticality of fully achieving a natural
distribution and abundance and the reality that there are places where beaver pond complexes are undesirable.
This will allow for more specific objectives to be developed — that fit within the limits of suitable habitat
conditions for spotted frogs and boreal toads — as part of a multidisciplinary process if this were to occur in the
future.

1. The distribution and abundance of beaver pond complexes on the BTNF approximate a natural
distribution and abundance (i.e., within 95%” of natural) — particularly where evidence (e.g., signs,
pictures, and records of historic dams and lodges) indicate former occupancy and where capable beaver
habitat exists or could potentially exist with pertinent restoration (e.g., aspen regeneration) — but
recognizing that a full restoration of their distribution and abundance (1) is not practical given the existing
road system, reservoirs, and other facilities/developments in riparian areas; and (2) may be further
inhibited by future additions to roads and other facilities/developments where their placement in riparian
areas cannot be avoided.

From the standpoint of aspen recovery that is needed to restore beaver populations in drainages lacking sufficient
willow, efforts toward meeting this suitable condition would run parallel with Aspen Management Guidelines. If
the above suitable condition statement was to be identified as an objective, they could provide “documented...
wildlife... objectives” toward which Forest Plan Objective 4.2(b) can be applied. To facilitate expansion of
existing distribution and abundance, application of the above suitable condition statement to management cannot
be limited to existing areas occupied by spotted frogs and boreal toads.

Elements of Other Suitable Conditions Supporting the Above Suitable Condition Statements

The following suitable conditions were taken from other sections of the report.

A.1. Distribution and Amount of Wetland and Wet/Moist Riparian Habitat — The healthier conditions
that exist in riparian zones, and particularly the greater the extent of willow communities across riparian
zones, the greater the potential of maintaining healthy and robust beaver populations.

A.2. Mix of Succession Stages — A suitable mix of succession stages in forestlands is important because,
in drainages that do not support extensive stands of willow, aspen stands near the bottoms of drainages
provide the only opportunity for beavers to occupy those drainages, and because fire suppression has
allowed conifers to overtop and outcompete aspen to the point that aspen is no longer available to beaver
in many of these drainages.

A.4. Herbaceous Species Composition — Recovery of herbaceous species composition in riparian zones,
especially restoration of sedge communities where these have been lost or depleted, has the potential to
contribute to recovery of beaver populations, albeit likely only in a small way.

A.5. Canopy Cover and Health of Willow Communities — Maintaining willow canopy cover and, where
willow canopy cover has declined over time, restoring willow canopy cover would contribute to
maintaining and increasing the occurrence and extent of beaver pond complexes on the BTNF.

I 95% is not attainable, it may be necessary to identify 90% as the lower threshold of suitability.
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Risk Factors and Restoration Factors

The following activities and conditions reduced beaver populations historically and/or have the potential to limit
the recovery of suitable conditions identified above for the distribution and abundance of beaver pond complexes
and, therefore, have the potential to limit the achievement of Forest Plan Objective 3.3(a), Sensitive Species
Management Standard, and higher-level management direction with respect to spotted frogs and boreal toads.

Historic Beaver Trapping — Extensive beaver trapping from 1818 through 1840 decimated the beaver
population in the Greys River District (USFS 2004a) and presumably other parts of the BTNF. Prior to Euro-
American settlement, beavers played a major role in shaping many riparian/riverine habitats (Collins 1993, Olson
and Hubert 1994, Ohmart 1996) and this was likely true of drainages on the BTNF. Olson and Hubert (1994)
assessed that beavers only occupy about one third of the area they originally occupied in Wyoming. USFWS
(2011) described a situation in which beaver were removed from a drainage in Idaho resulted in a precipitous
decline in spotted frogs, followed by reintroduction of beaver that resulted in a major increase in spotted frog
numbers.

Munger et al. (2002, as cited by Patla and Keinath 2005:52) assessed that declines in beaver in Idaho likely
caused a substantial decrease in breeding and hibernation habitat available to spotted frogs, and that reintroduction
of beavers in an area where beavers had declined led to a rapid increase in the number of spotted frogs and re-
establishment of breeding by spotted frogs.

Expanded Fire-return Intervals and Decline of Aspen — Although the beaver population has rebounded
substantially since the population low, there still appear to be many drainages on the BTNF that historically
supported beavers that currently do not. A key factor limiting the return of beavers in many drainages is the
decline in aspen stands due to the ongoing conversion of aspen stands to conifer forestland, which is primarily a
consequence of fire suppression (Collins 1993, Loosen et al. 2009). This was discussed by Gruell (1975) for the
Greys River Ranger District, and evidence of old aspen-based beaver dams can be found in many drainages on the
district (e.g., Fawn Creek, Deadman Creek, Blind Bull Creek on the Greys River Ranger District). Aspen are
greatly diminished in abundance in these drainages.

Continued fire suppression and major limitations on implementing fire-use fires and prescribed burning will
continue to limit the recovery of aspen communities (discussed in detail in the “A.2. Mix of Succession Stages in
Forests” section) and, therefore, will continue to limit the recovery of the distribution and abundance of beaver on
the BTNF. This may be a major factor contributing factor to reduced populations of spotted frogs and boreal toads
on the BTNF.

Current Beaver Trapping — Beaver trapping by recreational trappers licensed by the WGFD has the potential to
slow the recovery of beaver populations, but there is no indication that it is having negative effects on the
recovery of beaver populations. While the Forest Service does not have any authority regarding the trapping of
beavers, the agency can work with the Wyoming Game and Fish Department to help ensure that trends in beaver
distribution and abundance in areas inhabited and potentially inhabited by boreal toads and spotted frogs are
considered.

Breaching of Beaver Dams with and without Removal of Beavers — Breaching of beaver dams has been done in
two situations on the BTNF, both of which have the potential to slow the recovery of the distribution and
abundance of beavers on the BTNF. Breaching of dams has been done where beaver dams caused direct damage
to roads and bridges or had the potential to cause direct damage to them. In some cases, beavers were removed
through live-trapping and relocation or by lethal means, but in other cases they were not removed. This practice
continues today to address localized situations with no more than limited lethal removal. Breaching of beaver
dams had reportedly been done by ranchers in some drainages in the past due to concerns about loss of water to
beaver dam complexes, which can adversely impact beaver populations depending on the timing and frequency of
breaches. To the extent breaching continues today, it can contribute to slowed progress in regaining a natural
distribution and abundance of beavers and can adversely affect spotted frogs and boreal toads associated with
beaver ponds that are directly impacted.
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Reductions in Bankside Willow Abundance — Reductions in bankside willows may result in reduced beaver
activity and may limit expansion of beavers into new drainages (Keinath and McGee 2005). This factor is of
limited relevance on the BTNF since capable willow habitat appears to be supporting relatively dense stands of
willows in most places.

Conservation Actions to Consider

The following conservation actions would contribute to achieving suitable conditions outlined in the “Suitable
Condition Statements,” above and, ultimately, to achieving Forest Plan Objective 3.3(a) with respect to spotted
frogs and boreal toads. The following management actions were based on a range of publications, including Olson
and Hubert (1994), Keinath and McGee (2005), Patla and Keinath (2005), PARC (2008), and Grand Canyon
Trust (2013), as well as publications cited earlier in this section.

Approximating a natural distribution and abundance of beaver pond complexes primarily entails (1)
approximating a natural mix of succession stages in drainages that historically produced suitable aspen for
beavers but now do not; and (2) working with WGFD to avoid limitations (e.g., excessive trapping) on the
expansion in the distribution of beaver on the BTNF and maintenance of suitable beaver populations in the
drainages where they occur. These will be important in the process of achieving Forest Plan Objective 3.3(a) and
meeting the Sensitive Species Management Standard with respect to spotted frogs and boreal toads.

I. Aspen Related

1. Design and implement aspen restoration projects in drainages that historically contained beaver pond
complexes but currently do not, with an emphasis on treatments within about 1,000 feet of streams
(including aspen treatments as close to streams as possible, with care).

2. Ensure that livestock grazing is managed in ways that does not adversely affect aspen and willow
communities, that allow for recovery of damaged communities, and that retain relatively high percentages
of sedge plant material (an important summer food for beavers). For example, Bartos et al. (2014) found
that limiting browsing (as simulated through clipping) to <40% of the current years growth would have
only small negative effects on recruitment of aspen suckers, at least if this only occurred for 1-2 years.
Loeffler et al. (2001:65) recommended limiting the browsing of willows to <15-20% of the number of
leaders produced in the current year. Also, the 70% retention of all herbaceous vegetation identified in
Obijectives B.1 and B.2 should readily provide for the sedge-forage needs of beavers and to minimize
impacts on willows, recognizing that this high of retention levels in the vicinity of beaver pond complexes
likely is not necessary.

3. Rest burned areas from livestock grazing for at least two livestock grazing seasons following fire,
especially in wet meadow, moist meadow, silver sagebrush, shrubby cinquefoil, willow, aspen,
aspen/conifer types within 1% miles of known existing breeding areas and known historic breeding areas
with capable amphibian wetland habitat. Particular attention should be paid to resting aspen habitat within
about 1,000 feet of streams).

4. Work with WGFD to keep elk from increasing beyond objective levels.

5. Work with WGFD to explore options for reducing the potential for elk excessively browsing aspen
following fire and vegetation treatment, especially in drainages where beavers historically occurred and
where capable habitat exists for beavers. This includes design of vegetation treatments, as well as post-
treatment techniques.

6. In situations where a lightning-strike fires would burn through drainages formerly occupied by beavers
and in which aspen is being adversely impacted by conifer forestland, manage the fires for resource
benefit to the greatest extent possible.
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. Beaver Dams and Reintroductions

Where relatively large numbers of beaver dams are annually breached during high-water events and
where this could be alleviated by several consecutive years of most or all beaver dams not being breached
(e.g., to get to the point where water is spread far enough across valley bottoms for a long enough
distance such that the force of the water no longer acts against a small number of dams), consideration
should be given to reinforcing beaver dams (e.g., with posts driven through the dams into the substrate
below). This is being explored by Dave Fogle, Fisheries Biologist for the West Zone.

If there are situations where beaver dams are being actively breached on National Forest System lands
without the prior knowledge of the Forest Service, take actions to remedy the situation.

Work with the Wyoming Game and Fish Department and non-governmental organizations (e.g.,
Wyoming Wetland Society) to reintroduce beavers into suitable drainages.

I11. Dealing with Conflicts Between Beavers and Roads and Other Developments

1.

Where existing roads had been placed where they now create problems with beavers (e.g., beaver ponds
backing across roads and beavers plugging culverts, both of which could result in removal of beavers
and/or breaching of their dams), take actions to successfully address the problems caused by beaver dams
and ponds (e.g., flooding of roads) with as little impact to beavers as possible. However, this needs to be
balanced with an assessment of whether the stream is in the right place, is the road in the right place? Are
there engineering solutions that would reduce or prevent conflicts? Potential solutions include:

a. The installation of pond leveler devises to control unwanted flooding (Grand Canyon Trust 2013).
This involves placing a pipe through a beaver dam to create a “permanent leak,” with the inflow
portion of the pipe protected by cage that prevents beavers from plugging the pipe.

b. The installation of Protective culvert fencing and “pipe and fence” systems to prevent plugging of
culverts (Grand Canyon Trust 2013).

c. Relocating roads to avoid or minimize conflicts with beaver ponds, which would reduce the potential
for beaver dams to be destroyed and beavers to be removed. The Streamside Roads Standard requires
that “...Roads presently within riparian areas will be relocated outside riparian areas where possible,”
but this standard applies primarily to reducing impacts to water quality.

Evaluate placement of new roads in terms of their effects on the perpetuation of beaver pond complexes,
where they currently exist, and their effects on the re-colonization of capable habitat. To the extent
possible, avoid placing roads in riparian areas where future conflicts are likely (e.g., beaver ponds
backing across roads and beavers plugging culverts, both of which could result in removal of beavers
and/or breaching of their dams).

Work with WGFD to consider relocating problem beavers to drainages that currently do not have beavers,
have sufficient food supplies, among other considerations. Munger et al. (1997, as cited in Patla and
Keinath 2005:60) suggested “... reintroduce beavers in areas where a need for dam-building activities of
beavers has been identified.” PARC (2008) highlighted amphibian benefits of reintroducing beaver to
appropriate drainages.

IV. Beaver Trapping

1.

Work with WGFD on quotas to avoid excessive trapping that could impede expansion in the distribution
of beaver on the BTNF and that could impede the maintenance of suitable beaver populations in the
drainages where they currently exist. Munger et al. (1997, as cited in Patla and Keinath 2005:60)
suggested to “Manage harvest of beaver to prevent decline or loss of beaver populations...” Harvest of
beaver is restricted in some areas in at least two states to help conserve spotted frogs. In several parts of
Idaho where spotted frogs occur, beaver harvest is restricted from November to March. The Oregon
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Conservation Strategy for spotted frogs encourages allowing beaver to contribute to wetland creation and
maintenance when compatible with existing land uses.

Measures and Indicators

Currently Monitored Elements

The Forest Service currently does not monitor the occurrence and extent of beaver ponds or the mix of succession
stages in aspen types, but has started tracking the following over the long term.

» Distribution of Aspen Communities — This has been done through remote sensing (e.g., 2007 vegetation
layer). A more detailed aspen assessment was completed on the Greys River Ranger District in 2009
(Loosen et al. 2009).

» Density of Aspen Suckers >10 feet at 10 years Post-Treatment — This is currently monitored on many
aspen treatment projects.

Additional Monitoring Elements to Consider

The following could potentially be monitored, but given existing and declining budgets and other higher
priorities, it likely will not be tracked to any large degree on most districts:

» Distribution and Extent of Beaver Ponds — This could be done by periodically delineating beaver ponds in
drainages or indirectly by establishing permanent photo points of beaver dams and obtaining GPS
locations of all beaver dams in drainages across the BTNF, and redoing this periodically (e.g., 10 years).

» Locations and Numbers of Beavers Harvested — This information may be available through WGFD.

e Locations and Numbers of Beavers Harvested

Even though the distribution and extent of beaver ponds likely may not be monitored across the BTNF, trends
could potentially be indexed by monitoring and periodically evaluating several variables, including:

» Changes in distribution and acreage dominated by aspen.

 Distribution and proportion of aspen in early succession.

» Distribution and proportion of the willow type that has sufficient acreage and percent canopy cover to
support beavers, including distribution and acreage of the willow type not been overtopped by conifers.

» Beaver trapping and beaver relocation. Managing beaver trapping is primarily a WGFD function, but the
Forest Service has some authority with respect to trapping and relocating beavers, depending on the
situation. Wildlife biologists on the BTNF could track WGFD trapping records, which would provide one
indication of the ability of beavers to expand their distribution.

Additionally, (D. Deiter, District Ranger, Jackson Ranger District, personal communication 2013) recommended
the potential comparison with historic photographs to ascertain locations of beaver ponds in specific areas.

A.4. HERBACEOUS SPECIES COMPOSITION

Introduction and Background

Herbaceous species composition is important in at least three settings for spotted frogs and boreal toads: (1)
within and at the edges of pools and ponds, (2) in wet meadow, moist meadow, silver sagebrush, and open willow
communities; and (3) in upslope rangeland, aspen, and open forestland communities. Herbaceous species
composition directly affects some important habitat components (e.g., humidity retention near ground level,
hiding cover for tadpoles and adults) and indirectly affects other important habitat components (e.g., water quality
as affected by erosion in uplands, food for tadpoles).

Herbaceous species composition plays important roles in humidity retention, temperature moderation, shading,
provision of substrate for eggs and tadpole forage, provision of invertebrate species richness and abundance, and
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maintenance of water quality. Several of these are discussed further in the section “B.3 Height and Structure of
Live Herbaceous Vegetation, Thatch, and Litter,” below, and the maintenance of water quality is discussed further
in the section “B.1 Water Quality,” below.

Migration and summer-long habitat for spotted frogs and boreal toads encompass the habitat between breeding
sites, sites where individuals spend most of the summer, and hibernation sites. Depending on localized situations
and species, year-long distribution of local populations range from possibly as little as several acres up to several
hundred acres. Spotted frogs can travel as far as several hundred yards to 2/3 mile or more between breeding sites
and summer habitat, based on research in Yellowstone National Park and eastern Idaho (Turner 1960, Pilliod et
al. 2002, Patla and Keinath 2005). Adult boreal toads are primarily terrestrial and inhabit a great variety of
habitats sometimes over relatively long distances. Boreal toads use a wider range of habitats than spotted frogs,
with habitats including a diversity of forested and non-forested wet and dry areas with wide ranging composition
of herbaceous vegetation (Keinath and McGee 2005).

Herbaceous species composition is important to spotted frogs and boreal toads because — especially where
shrubs and large woody debris are absent or relatively low in occurrence — herbaceous vegetation is what
provides hiding cover on land in the water, protection from the sun, humidity retention, substrate for eggs, food
for tadpoles, habitat for invertebrate prey, protection from erosion in uplands (which affects water quality and
wetland longevity), and organic material that fosters infiltration (which can affect water-flow volume and timing,
and stream channel integrity), among other functions (Hammerson 1982, Engle 2001, Keinath and McGee 2005,
Patla and Keinath 2005, Pierce 2006, Shovlain 2006). Thus, herbaceous species composition can have a large
influence on the whether Forest Plan Objective 3.3(a) and the Sensitive Species Management Standard are met.
Effects of herbaceous composition on water quality and stream channels are addressed in more detail in the
introductions of “A.1. Distribution and Amount of Wetland and Wet/Moist Riparian Habitat” and “B.1. Water

Quality.”

Sedges are particularly important in wetland, wet meadow, and moist meadow habitats. Two thirds of wetland
sites used by spotted frogs in Yellowstone National Park had greater than 50% cover of emergent vegetation,
mostly sedges (Patla and Peterson unpublished data, as cited by Patla and Keinath 2005:28). This is generally
consistent with findings on the Greys River and Kemmerer Ranger Districts of the BTNF where nearly all of the
wetlands used by spotted frogs and boreal toads for breeding contain sedges (primarily) and grasses (secondarily)
(McEachern and Brick 2008, McEachern 2010a, McEachern 2010b, and McEachern 2011), and other parts of the
BTNF. Also, Yosemite toad breeding pools in a study by Roche et al. (2012) averaged about 56-80% “herbaceous
cover,” with much of the non-vegetated portions being open water. Pierce (2006) stated that adult toads move into
high grasses and surrounding forests after breeding. VVegetation on streambanks is important in some areas
(Maxell 2000).

Plant species composition is important to invertebrate prey Morris and Plant 1983, Morris 2000, Kruess and
Tscharntke 2002, Hornung and Rice 2003, New 2004, Young and Barbour 2004, Samways 2005, Black et al.
2007, New 2009, Kimoto 2010, Black et al. 2011.

Herbaceous retention (in the “B.3. Height and Structure of Live Herbaceous Vegetation, Thatch, and Litter”
section) and plant vigor are integrally linked with herbaceous species composition. One way to look at herbaceous
retention, for example, is that it reflects the aftermath of grazing in terms of herbaceous species composition. For
example, what is the percent canopy cover of herbaceous vegetation above the height of grazed stubble? Even
though pre-grazed canopy cover of vegetation in a 12-23.9 inch category may be 85%, if it is only 10% after the
grazing season, this is inadequate canopy cover to provide for the functions of herbaceous vegetation in meadow
communities. This is discussed in more detail in the “B.3. Herbaceous Height and Structure of Live Herbaceous
Vegetation, Thatch, and Litter” section.

Development of Suitable Condition Statements

Summary of Management Direction

In addition to Forest Plan Objective 3.3(a), Sensitive Species Management Standard, and higher-level direction on
sensitive species, the following provisions of the Forest Plan, policy, laws, and an executive order require the
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Forest Service to maintain plant communities with satisfactory herbaceous species composition in satisfactory
condition and to restore plant communities with less-than-satisfactory herbaceous species composition. Forest
Plan Objective 3.3(a), Sensitive Species Management Standard, and higher-level direction on sensitive species
call for suitable conditions to be provided, which includes suitable conditions with respect to herbaceous species
composition.

Desired composition of herbaceous species, by major vegetation types, has not yet been defined for the BTNF.
Defining the desired herbaceous species composition will be a multi-disciplinary effort.

Goal 4.7 (Forest Plan) — “Grazing use of the National Forest sustains or improves overall range, soils,
water, wildlife, and recreational values or experiences.”

Obijective 4.7(a) — “Retain or improve forage and overall range condition.”

Objective 4.7(b) — “Retain or enhance riparian vegetation, stream-channel stability, sensitive soils,
and water quality where livestock are present.”

Vegetation: General Prescription — “Whether range or timber, vegetation management activities
enhance diversity of plant communities and various successional stages of those plant communities within
the Management Areas. For aspen, priority is placed on perpetuating stands being invaded by conifers.
Vegetation treatment projects are designed to retain diverse age classes.”

Vegetation: Range Prescription — “Forage is provided on a sustained-yield basis that protects rangeland
values, wildlife habitat, and meets other resource needs. All practices available can be used to improve
forage supplies and quality.”

Forage Improvement Standard (Forest Plan) — “Range in less-than-satisfactory condition will be
improved. Disturbed areas will be stabilized or regenerated prior to resuming grazing use.”

Riparian Areas, Wetlands, and Floodplains Prescription (Forest Plan) — “These areas are managed as
basic resources for forest management, key to the future productivity of the Bridger-Teton National
Forest.”

Streambank Stability Guideline (Forest Plan) — “At least 90 percent of the natural bank stability of
streams that support a fishery, particularly Threatened, Endangered, and Sensitive species, and all trout
species, should be maintained. Streambank vegetation should be maintained at 80 percent of its potential
natural condition or an HCI rating of 85% or greater. Streambank stability vegetation and fish numbers
and biomass should be managed by stream type.”

Forest Service Handbook 2209.22.1.2 — Ground Cover: The minimum ground cover needed for proper
functioning sustainable ecosystems for primary cover types in the Region® are:

Minimum % Ground Cover

Cover Type for Functionality
Alpine 90%
Mountain Big Sagebrush 70%
Tall Forb 80%
Mountain Brush 70%
Aspen 80%

K'OBrien et al. (2003) identified similar minimum thresholds for ground cover specific to the Bridger-Teton National Forest, except that
minimum ground cover should be 85% for mountain big sagebrush and should be 90% for aspen communities.
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Forest Service Handbook 2209.22.1.4 — Species Composition: “...A rangeland site is functioning when
all the desired plant species (e.g., all species endemic to the site) are present in the desired amount. The
interpretation of desired species and amounts will change when goals change for specific purposes, like
watershed sustainability, forage production, sage grouse habitat, low risk wildfire community, or a
pleasing wildflower setting in a sagebrush community...”

As such, desired species composition — where spotted frogs and boreal toads are an important resource
to conserve — needs to be defined in a way that ensures suitable habitat conditions are maintained and,
where there is gap between existing and desired conditions, restored. Desired species composition needs
to be defined in the context of the capability of the land, even if decades are needed for restoration.

Estimated Natural Conditions

The composition of herbaceous vegetation that existed prior to Euro-American settlement and that would exist
today in the absence of any deterioration of plant communities caused by human-related factors constitute natural
conditions for this habitat element. The range of natural conditions for this element is within the range of suitable
conditions for spotted frogs and boreal toads, recognizing that suitable conditions may extend beyond the natural
range of variability.

There are three main reasons why a natural herbaceous species composition in wetlands, riparian areas, and
rangelands provide or contribute to suitable habitat conditions for spotted frogs and boreal toads on the BTNF.
First, a natural composition of herbaceous vegetation contributed substantively to (1) stable streambanks in low
gradient systems which in turn contributed to maintaining riparian and wetland vegetation across valley bottoms,
and (2) minimizing overland flow and erosion in rangeland and aspen communities. Leoffler et al. (2001),
Keinath and Patla (2005), Patla and Keinath (2005), and other experts have recognized the importance of healthy
riparian areas to spotted frogs and boreal toads. Today, an important indirect effect of restoring or approximating
natural plant species composition on streambanks is that this would contribute to currently-altered stream
channels being restored and stream channels returning to proper functioning condition, depending on stream type.
This in turn would restore and maintain water tables at their natural potential levels, which benefit amphibians by
retaining water for longer in associated wetlands. In many situations, altered plant species composition on
streambanks (e.g., nonnative bluegrasses, sagebrush, and other non-riparian species) are inadequate to maintain
stream channels in proper functioning condition.

Second, herbaceous species composition in these areas is important to both species in at least three settings: (1)
within and at the edges of pools and ponds (e.g., typically sedge dominated) used for breeding and summer-long
habitat; (2) in wet meadow, moist meadow, silver sagebrush, and open willow communities for migration habitat
for both species and summer-long habitat for boreal toads; and (3) in upslope rangeland, aspen, and open
forestland communities where herbaceous species composition at desired levels limits erosion and sedimentation
in basin wetlands and streams (i.e., effects on water quality), and provides suitable conditions for migrating
individuals. Important contributions of herbaceous vegetation — especially where shrubs and large woody debris
are absent or relatively low in occurrence — include the following:

» Hiding and Escape Cover on Land in Water — Live and dead herbaceous vegetation provides visual and
structural barriers that hide frogs, toads, and tadpoles from predators, increases the difficulty of predators
catching frogs and toads where they rest or forage, and it provides structure within which they can escape
from predators. This hiding and escape cover (which exists both in and above the water column) is
important for tadpoles and for adult frogs and toads when they are in wetlands (Warkentin 1992, Jansen
and Healey 2003, Shovlain 2006, Schmutzer et al. 2008), is important on shorelines for metamorphs and
adult frogs and toads when they inhabit shorelines (Jansen and Healey 2003, Burton et al. 2009), and is
important in wet meadows, moist meadows, silver sagebrush, and open willow-graminoid communities
for juvenile and adult frogs and toads (Keinath and McGee 2005, Patla and Keinath 2005, Shovlain
2006). Where willow canopy cover is high and where there is an abundance of large woody material,
herbaceous vegetation is of lesser importance for providing humid micro-sites.
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The apparent preference of spotted frogs and boreal toads for selecting breeding ponds that contain
substantial amounts of sedges and other emergent vegetation and the propensity for them to lay their eggs
in marshy parts of wetlands (Keinath and McGee 2005, Patla and Keinath 2005, unpublished amphibian
monitoring data of BTNF) may in part be explained by the contributions of emergent vegetation to
protecting adult frogs and toads and tadpoles from predators. Portions of ponds and pools used for
breeding on the BTNF typically have a large component of sedges (McEachern and Brick 2008,
McEachern 2010a, McEachern 2010b, and McEachern 2011). Schmuzter et al. (2008) attributed markedly
higher tadpole diversity and markedly higher abundance of some tadpole species in ungrazed wetlands in
part to a 10.9x greater biomass of detritus in these wetlands — which provides escape cover, as well as
feeding sites and forage — compared to grazed wetlands. Although this study compared grazed and
ungrazed wetlands, similar results likely would be obtained when comparing wetlands with a high and
low composition of herbaceous vegetation. Implications of herbaceous species composition on hiding
cover for frogs and toads is discussed in more detail in Appendix A, in the “Hiding and Escape Cover”
subsection of the “Roles of Herbaceous Vegetation.”

Humidity Retention, and Temperature Moderation, and Protection from the Sun — Moist and humid
environments are important to frogs and toads because their bodies have only limited ability to regulate
the loss of water through their skin and, therefore, their skin must remain moist (Schwarzkopf and Alford
1996, PARC 2008, Rittenhouse et al. 2008). They regulate skin moisture through the selection of places
they inhabit. Dumas (1964) reported that relative humidity of 65% at about 78 °F is lethal to adult spotted
frogs in approximately two hours. Therefore, when they move across terrestrial habitats, either the
terrestrial habitat must be sufficiently moist or humid, or the distance from one moist site to each of the
next moist sites must be of short enough that frogs will not be caught in-between for too long (Engle
2001, Pilliod et al. 2002, Patla and Keinath 2005). While moist environments and micro-sites are also
important for boreal toads, it is somewhat less important than for spotted frogs since toads are able to
withstand greater water loss than frogs (Thorson 1955, Schmid 1965, Duellman and Trueb 1986).

Rittenhouse et al. (2008) found that desiccation can be a major source of mortality for juveniles after
leaving breeding wetlands and while moving through terrestrial habitats. While adults may be able to call
on previous experience in traveling through specific areas and be able to find somewhat scattered moist
microsites as needed (although there is no actual data supporting this), juveniles have no previous
experience in their movements away from breeding sites and may depend more greatly depend on closely
spaced or homogenously-moist habitats with relatively high humidity at ground level.

The canopy of herbaceous vegetation maintains higher humidity levels and lower temperatures near
ground level during midday than would occur without the vegetation (Oke 1978:104-120, Baldocchi et al.
1983, Honek and Jarosik 2000). Closer plant spacing and taller plants with dense canopies retain more
humidity and moderates temperatures near ground level more so than wider spacing and shorter plants
with sparse canopies (Marlatt 1961, Goudriaan 1977, Baldocchi et al. 1983, Honek 1988). Litter and
mulch contribute to retaining moisture at the ground surface, which contributes to higher humidity just
above the soil surface, and litter and mulch buffer air temperatures near the ground level (Hopkins 1954,
as cited by Fagerstone and Ramey 1996; Molinar et al. 2001), all of which are important to frogs and
toads (Maxell 2000, Bartelt et al. 2004). Litter and mulch depend on inputs from herbaceous vegetation,
and the level of contributions of herbaceous vegetation to litter and mulch are directly correlated with the
height and canopy cover of herbaceous vegetation. The relationships summarized above are outlined in
detail in Appendix A, in the “Humidity Retention, Temperature Moderation, and Protection from the
Sun” subsection of the “Roles of Herbaceous Vegetation.”

Results of Schwarzkopf and Alford (1996) support the principle, specific to frogs and toads, that greater
amounts of soil moisture and greater amounts of herbaceous canopy cover retain higher humidity levels at
ground level. They found that water loss in simulated toads was greatest in the open on sandy ground,
somewhat lower in dry grassy sites, substantially lower in wet grassy sites, and lowest in burrows. In
another part of their study, Schwarzkopf and Alford (1996) found that cane toads (Bufo marinus) made
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greatest use of burrows and wet grassy sites and little or no use of dry grassy sites and open sites during
the dry season, and made relatively high use of dry grassy sites and less use of burrows and wet grassy
sites during the wet season.

Food for Tadpoles — Tadpoles appear to be omnivorous, with an apparently large portion of their diet
coming from decaying vegetation. They feed on green algae and planktonic material they either filter
from the water or scrape from vegetation or sediment; detritus they obtain from the bottom of wetlands;
dead tadpoles; and possibly bacteria and dissolved nutrients (Warkentin 1992, Keinath and McGee 2005,
Patla and Keinath 2005, Schmutzer et al. 2008).

Because much of what tadpoles eat appears to stem from detritus, most of which in many wetlands
ultimately originates from herbaceous vegetation, the availability of tadpole food appears to be directly
related to the amount of herbaceous vegetation that is produced and maintained on site. Schmuzter et al.
(2008) attributed markedly higher tadpole species diversity and markedly higher abundance of some
tadpole species in ungrazed wetlands, in part, to a 10.9x greater biomass of detritus in these wetlands —
which provides feeding sites and forage, as well as escape cover — compared to grazed wetlands. They
did not detect any differences in the biomass of filamentous algae at the P = 0.35 level.

Forage, Cover, and Substrate for Invertebrate Prey — As a general rule in meadows, grasslands, and
shrub-herb communities, the number of invertebrate species and the relative abundance of each are
directly related to the amount of herbaceous vegetation produced and the composition of herbaceous
species, and the occurrence of specific plant species in plant communities is important to maintaining a
range of individual invertebrate species (Morris and Plant 1983, Morris 2000, Kruess and Tscharntke
2002, Hornung and Rice 2003, New 2004, Young and Barbour 2004, Samways 2005, Black et al. 2007,
New 2009, Kimoto 2010, Black et al. 2011). Invertebrate species richness and abundance is strongly
affected by plant species composition. Many insect species prefer herbaceous species that provide
tall/dense or moderately tall/moderately dense cover (Evans 1984, Kruess and Tscharntke 2002).

Protection from Erosion in Uplands — Herbaceous vegetation canopies, along with litter and organic
soils derived from herbaceous vegetation and along with the roots of herbaceous plants, serve critical
roles in protecting the soil surface from water drops during rain storms, proper infiltration of water, and
slowing of overland flow, all of which contribute substantively to reducing soil erosion and, eventually,
the amount of sediments reaching wetlands and streams (Thurow 1991, Satturlund and Adams 1992,
National Research Council 1994, USFS 1997, Holechek et al. 2011). Sediments can negatively affect
water quality (see “B.1. Water Quality” section) and, in large enough quantities, can prematurely fill-in
wetlands (see “A.1. Distribution and Amount of Wetland and Wet/Moist Riparian Habitat” section).
Large pulses of water, stemming from unnaturally high rates of overland flow, can exacerbate erosion of
streambanks and stream channels, which can contribute to lowering of water tables, which in turn reduces
the extent of riparian vegetation and the duration of surface water in riparian wetlands (see “A.1.
Distribution and Amount of Wetland and Wet/Moist Riparian Habitat™).

Keinath and McGee (2005), Patla and Keinath (2005), and other authors discussed the implications of soil
erosion and sedimentation to amphibian conservation, specifically as it pertains to reduced water quality.

On most uplands that drain into wetlands and streams inhabited by spotted frogs and boreal toads, a
natural composition of herbaceous vegetation likely provides among the highest possible level of
protection from raindrops and the highest possible infiltration rates, given the potential of the land... since
the natural herbaceous species composition is a direct reflection of the potential of the land.

Organic Material for Soils and Litter — Another important feature of spotted frog and boreal toad habitat
in herbaceous communities is the presence of a well-developed litter layer, mulch, and organic soil. Litter
is important in herbaceous communities and in herbaceous layers for several reasons, including its
contributions to moist/humid microsites, hiding cover, and protecting the soil from erosion. Mulch and
organic soils are important in herbaceous communities/layers because they facilitate infiltration of water,
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thereby contributing to reduced overland flow and erosion (Thurow 1991, Satterlund and Adams 1992,
Molinar et al. 2001), and they facilitate burrowing by amphibians (Keinath and McGee 2005, Patla and
Keinath 2005, Bull 2006). Higher rates of infiltration contribute to reduced rates of overland flow and
lower rates of erosion (Thurow 1991, Molinar et al. 2001), which in turn reduces the potential for
excessive sediments to reach wetlands and streams as discussed above.

Large amounts of litter, thick mulch layers, and organic soils in herbaceous and shrub-herbaceous
communities are dependent on relatively large annual inputs of herbaceous vegetation, which in turn
depend on a high overall composition of herbaceous vegetation (Molinar et al. 2001).

A natural herbaceous species composition in in wetland, wet meadow, moist meadow, silver sagebrush, shrubby
cinquefoil, and meadow-willow communities likely represents the upper end of what can realistically be produced
and sustained in the BTNF area, given a site’s elevation, soils, aspect, slope, and climate conditions. There likely
are no instances of altered conditions providing taller, denser, and more diverse herbaceous vegetation that
provides better hiding cover, humidity retention, temperature moderation, forage for tadpoles, and invertebrate
habitat than would occur under a natural herbaceous species composition. While a natural herbaceous species
composition in uplands may not be at the upper end of what can realistically be produced and maintained on the
BTNF for facilitating infiltration and holding soil in place, it is well within what can be considered satisfactory for
these functions. A relatively large number of native species rate as only moderate or low “erosion control

potential rating” (R4, FSH 2209, Exhibit 22.1).

Rather than providing estimates of natural species compositions of each of the major vegetation types in this
subsection, estimates are provided of relatively natural species compositions in the “Deviations from Estimated
Natural Conditions to Accommodate other Uses” subsection, below.

Third, amphibian communities formed or developed in this area with a natural composition of herbaceous species.

Deviations from Estimated Natural Conditions to Meet Needs of the Species

There is no need, from the standpoint of spotted frogs and boreal toads, to make any fine-filter adjustments to the
coarse-filter approach of approximating the natural composition of herbaceous vegetation in order to meet Forest
Plan Objective 3.3(a), the Sensitive Species Management Standard, the Diversity of Wildlife Habitat Guideline,
and higher-level direction for sensitive species. This is because (1) the natural composition of herbaceous
vegetation represents conditions under which amphibian communities formed or developed in the BTNF area, (2)
a natural herbaceous species composition would be favorable to spotted frogs and boreal toads compared to
existing conditions, and (3) upward trends toward natural herbaceous species composition and a natural species
composition would not adversely affect spotted frogs and boreal toads relative to existing conditions. A natural
herbaceous species composition would be favorable to spotted frogs and boreal toads compared to existing
conditions because there numerous situations in which the existing plant species richness, vegetation height,
vegetation canopy cover, and overall ground cover are lower than what they were under natural conditions and
likely no situations in which the opposite is true.

While a larger-than-natural amount of land supporting wet and moist plant communities would benefit spotted
frogs and boreal toads, this is not necessary to achieve management direction for these species and it likely is
impractical. Regaining a natural composition of herbaceous vegetation would be difficult enough.

Deviations from Estimated Natural Conditions to Accommodate other Uses

Given the multiple-use mandates of the Forest Service and given some of the inherent limitations of fully
restoring and maintaining natural plant species composition under uses like livestock grazing, recreational horse
grazing, and camping, it may be necessary to accommodate some degree of deviations from natural conditions
caused by these uses. However, lowering the bar on herbaceous species composition can only be accommodated
to the extent suitable conditions are still provided for spotted frogs and boreal toads, both in terms of direct effects
of plant species composition on hiding and escape cover, humidity retention, shading and temperature
moderation, forage for tadpoles, and insect habitat, and indirect effects of plant species composition on
sedimentation originating in uplands (and its effects on water quality and filling of wetlands) and on stream

142



channel integrity as affected by the degree to which precipitation flows overland and stream channel integrity as
affected by plant species composition on banks.

From the standpoint of indirect effects of plant species composition (e.g., effects on erosion and sedimentation
rates), plant species composition in uplands that satisfactorily provides for proper watershed functioning would
suffice for providing suitable habitat with respect to habitat elements affected by sedimentation. This means that
herbaceous species composition in uplands can decline, from a natural composition, and still contribute to suitable
conditions for frogs and toads. At a minimum, the composition of herbaceous species in uplands must provide for
a relatively high “erosion control potential” (FSH 2209.22.1.2) and ground cover levels as defined in FSH
2209.22.1.2 and in O’Brien et al. (2003). The concept of proper watershed functioning allows for some deviation
from natural conditions as a result of human uses so long as major functions of upland vegetation are adequately
maintained. With respect to spotted frogs and boreal toads in wetlands and riparian areas, this primarily involves
the role that herbaceous vegetation (including subsequent litter and organic material in soil) plays in watershed
functioning, including facilitating infiltration, protecting soil against impacts of rain drops, and slowing overland
flow, as discussed above in the “Estimated Natural Conditions” subsection. Desired herbaceous species
composition in uplands has not yet been defined, at the BTNF level.

Wetlands, Riparian Areas, and Non-Riparian Meadows

From the standpoint of direct effects, suitable herbaceous species composition on a site by site basis must, at a
minimum, reflect or approximate the class of vegetation (e.g., sedges, forbs, bunchgrasses), height class, and
vegetation density of the plant community that would naturally occur on the site (i.e., absence of any history of
alteration due to human activities or actions). This not only includes herbaceous species composition in wetlands
and riparian areas, but it also includes species composition in uplands where frogs and toads migrate. The plant
species do not need to match the species that would occur on the site in the absence of the last 100+ years of
human influence. Of greater importance is the degree to which the vegetation approximates cover qualities (e.g.,
for hiding and escape, humidity retention, temperature moderation) and vegetation conditions suitable for insect
diversity. A range of possible herbaceous species compositions (i.e., the exact makeup of individual plant species)
can accommodate the needs of spotted frogs and boreal toads. (However, it must be recognized that the make-up
of plant species is important to many vertebrate wildlife species and even invertebrate wildlife.)

Marsh, wet meadow, moist meadow, silver sagebrush, shrubby cinquefoil, and meadow-willow communities are
naturally high in herbaceous canopy cover. The following characterizations of herbaceous canopy cover reflect
approximations of natural levels of canopy cover as affected at least to some degree by uses that currently affect
canopy cover (i.e., relatively natural conditions). This is because in most if not all areas in which canopy cover
was assessed by the scientists had a history of livestock grazing use and possibly other uses. Total herbaceous
canopy cover refers to the total canopy cover of herbaceous vegetation relative to the total amount of area
occupied by a given plant community. Canopy cover of individual groups of plant species is presented relative to
the total herbaceous canopy cover.

» Wet Meadow and Marsh — Under natural conditions, total herbaceous canopy cover typically is
characterized as “dense” and relatively natural canopy cover typically is 80-100% (Mueggler and Stewart
1980, Youngblood et al. 1985:App. B, Padgett et al. 1989:App. B, Winward 1989, Manning and Padgett
1995, NRCS 2008a:Reference Sheets, NRCS 2008b:Reference Sheets). A minimum threshold of 80%
appears to represent somewhat altered conditions because communities sampled by Norton et al. (1981),
Youngblood et al. (1985), Padgett et al. (1989), and Manning and Padgett (1995) were sampled after a
century of livestock grazing and other activities. Also, Winward (1989) identified — in examples of the
potential natural community of several wet meadow communities — sedge composition and canopy cover
of 85% or higher; dominant sedges in these communities were variously Nebraska sedge, beaked sedge,
and water sedge, which are the dominants in most wet meadow communities on the BTNF. The
predominant height of leaf tufts in sedge-dominated wet meadow and marsh communities under natural or
relatively natural conditions is variable depending on site conditions, ranging from approximately 6-11.9
inches (short height-class), to 12-23.9 inches (moderate height-class), to 24-35.9 inches (tall height-class)
(Herman 1970, Norton et al. 1981, Padgett et al. 1989, Kinney and Clary 1994). When in healthy
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condition, most wet meadow and marsh communities likely are in the moderate and tall categories.
Norton (1981:57) noted that the beaked sedge and water sedge communities they sampled in the Greys
River drainage averaged about 24 inches tall.

An estimated minimum of 75% of the total herbaceous canopy cover of most wet meadow and marsh
communities when in relatively natural condition typically consists of beaked sedge, water sedge,
analogue sedge, Nebraska sedge, slender-beak sedge, Hood’s sedge, silver sedge, wooly sedge, or
bluejoint reedgrass, individually or in combination (Norton et al. 1981:57, Youngblood et al.

1985: Appendix B, Padgett et al. 1989: Appendix B, Winward 1989; Manning and Padgett 1995: Appendix
B). This represents relatively natural conditions. In one study of riparian plant communities in western
Wyoming, the average canopy cover of just one sedge species in each wet meadow community ranged
from 59% to 88%, and other species resulted in considerably higher total herbaceous canopy cover in
each community (Youngblood et al. 1985:Appendix B). In a similar study of riparian plant communities
in Utah and southeastern Idaho, the average canopy cover of just one sedge species in each wet meadow
community ranged from 82% to 89%, and other species resulted in higher total herbaceous canopy cover
(Padgett et al. 1989:Appendix B).

A sedge community does not have to cover an entire wetland for the wetland to provide suitable habitat.
For example, some ponds that sustain populations of frogs and/or toads only have the potential to sustain
a sedge community along one side of the pond. Small non-vegetated patches, whether patches of open
water or small shoreline patches where sunlight hits the soil, are desirable for boreal toads (Keinath and
McGee 2005). Wetlands used exclusively for summering (e.g., spotted frogs) can be less vegetated than
wetlands used for breeding (Patla and Keinath 2005).

Ideally, the composition of Kentucky bluegrass in wet meadows should be 0% (Winward 1989), but it is
recognized that areas supporting Kentucky bluegrass and other nonnative bluegrasses will continue to
have at least some bluegrass represented.

Moist Meadow Communities — Under natural conditions, total herbaceous canopy cover typically is
characterized as “dense” and relatively natural canopy cover typically is 80-100% (Norton et al. 1981:57,
Youngblood et al. 1985:App. B, Padgett et al. 1989:App. B, Manning and Padgett 1995, NRCS
2008a:Reference Sheets, NRCS 2008b:Reference Sheets). Where tufted hairgrass and/or small-winged
sedge are the dominant graminoid species, the predominant height of communities (i.e., minus seedheads)
ranges from the upper end of 6-11.9 inches t012-23.9 inches, and where the herbaceous layer is
dominated by basin wildrye, the predominant height of communities is 24-35.9 inches (Herman 1970,
Cronquist et al. 1977, Padgett et al. 1989, Kinney and Clary 1994, Skinner 2010).

Relatively natural conditions for graminoid-dominated moist meadows are in part indicated by >25%
canopy cover of tufted hairgrass (except possibly where small-winged sedge is the dominant graminoid)
and, in combination, >60% of the total canopy cover is comprised of tufted hairgrass, alpine timothy,
timber danthonia, small-winged sedge, wooly sedge, silver sedge, and slenderbeak sedge (and, in small-
winged sedge communities only, additional species are beaked sedge, aquatic sedge, and bluejoint
reedgrass) or >60% of the total canopy cover is comprised of tufted hairgrass, Columbia needlegrass,
slender wheatgrass, basin wildrye, mountain brome, and various sedges, combined (Mueggler and Stewart
1980, Youngblood et al. 1985, Kovalchik 1987, Padgett et al. 1989, Taylor 1994a, Taylor 1994b, NRCS
2008a, NRCSb). Exact replication or approximation of these conditions is not needed for spotted frogs
and boreal toads and prevalence of nonnative species is acceptable, so long as the height, structure, and
diversity is approximated. The most important part of herbaceous species composition in these
communities is that height, structural density, and species diversity are representative of the natural
community.

Relatively natural conditions for graminoid-dominated moist meadows are in part indicated by the
absence of nonnative bluegrasses, redtop, and smooth brome or a combined canopy cover of <20%; a
combined canopy cover of Virginia strawberry, orange sneeze weed, alpine leafbract aster, northwest
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cinquefoil, and introduced clover species of <10%; and canopy cover of noxious weeds being 0%
(Mueggler and Stewart 1980, Youngblood et al. 1985, Padgett et al. 1989).

 Silver Sagebrush and Shrubby Cinquefoil — Herbaceous species composition in the understories of these
communities is similar to that of moist meadow communities, with a caveat that increasing percent
canopy cover of shrubs, above a certain threshold, reduces overall herbaceous canopy cover. Also, high
canopy cover of silver sagebrush is naturally occurring on at least a small proportion of the silver
sagebrush type, but livestock grazing can result in a larger proportion of the silver sagebrush type
supporting high or very high levels of shrub canopy cover.

* Meadow-Willow — Herbaceous species composition in the meadow (non-willow) portions of these
communities is similar to that of wet meadow and moist meadow communities, above.

While relatively small reductions in the canopy cover of sedges brought about by long-term effects of trampling
and grazing in the wetland perimeter may be favorable to spotted frogs and boreal toads where sedge canopy
cover would otherwise be at or very near 100% across an entire wetland, this is not necessary to meet
management direction and it would be difficult to produce without excessive long-lasting reductions in sedge
cover. To obtain small long-term reductions in sedge canopy cover in wetlands having 100% canopy cover or
near 100% canopy cover of sedges, another effect may be substantial reductions in height and density on an
annual basis.

Streambanks

Plant species composition on streambanks is one of the most important factors for maintaining stream channel
integrity and maintaining healthy riparian areas. This is addressed in the “Deviations from Estimated Natural
Conditions to Accommaodate Other Uses” subsection of the section entitled “A.1. Distribution and Amount of
Wetland and Wet/Moist Riparian Habitat” section, above. A minimum canopy cover of sedges and other deep-
rooted graminoids of 80-85% was identified for streambanks where willows do not dominate streambanks.

Rangelands

Because the main function of herbaceous species composition in uplands is the restoration or maintenance of low
overland flow rates and erosion rates, relative to natural conditions, the exact herbaceous species composition in
these communities is less important than the mix of species and overall canopy cover that produces satisfactory
ground cover. For rangeland and aspen plant communities occurring within migration routes of spotted frogs and
boreal toads (primarily within 1/3 mile of breeding sites but as far as 2% miles or more) and foraging habitat of
boreal toads (typically within about 100 yards of riparian areas and wetlands), the height and density of vegetation
likely are important as well. For these reasons, relatively natural herbaceous species composition is expressed
primarily in terms of the composition that produces satisfactory ground cover and secondarily (within frog and
toad use areas) in terms of an approximation of a natural plant species composition or a mix of native and
nonnative species that provides similar height, canopy cover, and diversity.

» Big Sagebrush — Under healthy, proper functioning conditions, herbaceous understories are dominated
by native species or species with high erosion control potential ratings and ground cover is either 70-90%
or more on relatively dry big sagebrush sites (FSH 2209.22.1.2) or 85-100% on relatively moist big
sagebrush sites (O’Brien et al. 2003). Ground cover in mountain shrubland and grassland types are
similar.

» Forbland — Under healthy, proper functioning conditions, herbaceous communities are dominated by
native species or species with high erosion control potential ratings and ground cover is an estimated 80-
100% or more (FSH 2209.22.1.2, O’Brien et al. 2003).

» Aspen — Under proper functioning conditions, herbaceous understories are dominated by native species
or species with high erosion control potential ratings and ground cover is an estimated 95-100% or more
(FSH 2209.22.1.2, O’Brien et al. 2003).
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Deviations that are Qutside the Range of Suitable Conditions

There are many situations on the BTNF in which herbaceous species composition has been altered by human-
related activities to the point it clearly falls outside the range of suitable conditions for spotted frogs and boreal
toads. Examples are moist meadow, silver sagebrush, and meadow-willow communities that have converted to
plant communities or understories that are now dominated by non-native bluegrasses, redtop, smooth brome,
tarweed, Canada thistle, and/or houndstongue. Where these species dominate communities and understories,
many components of meadow habitat have declined (many times by major degrees), including reduced hiding and
escape cover, lower humidity retention and temperature moderation, reduced tadpole forage, and lower insect
species richness and abundance (see “Risk Factors and Restoration Factors” for more discussion). In some cases,
the altered plant communities can be restored through changes in management (e.g., noxious weed control efforts,
changes in livestock grazing management that allow water tables to recover), but in other cases, plant
communities have transitioned to a new state that would require major efforts to convert them back to something
approximating a natural herbaceous species composition and in many of these cases it may be unrealistic to
restore them (see Stringham et al. 2001, Stringham et al. 2003 for an explanation of state-and-transition).
Kovalchik and EImore (1991:115) provide a diagram of the conversion of native willow-herb communities to
willow-Kentucky bluegrass communities and ultimately to sagebrush-bluegrass communities. Where recovery is
possible, it may take decades for near-complete recovery. In other situations, the species now dominating sites
(e.g., Kentucky bluegrass, redtop, smooth brome) exert such strong domination that native species cannot
compete and reassert their former abundance. However, while some experts have asserted that it is not possible,
without major restoration efforts, to shift from nonnative bluegrass-dominated sites to a relatively natural mix of
herbaceous species (Heitschmidt et al. 1998) and while evidence has been put forward that composition of
nonnative bluegrasses like Kentucky bluegrass is heavily influenced by water table depth (Stringham et al. 2001),
other experts have found that changes in livestock management (e.g., exclusion of cattle) can result in major shifts
away from nonnative bluegrass to a more desirable mix of species (Kaufman and Krueger 1984, Schulz and
Leininger 1990).

On the other hand, there are many nonnative species (e.g., timothy, orchardgrass, and intermediate wheatgrass)
that will continue to persist in plant communities, but likely will not limit the ability of the communities to
provide suitable habitat conditions for spotted frogs and boreal toads.

Suitable Condition Statements

The following suitable condition statements were based on the information provided in the previous pages and
were guided to some degree by the risk factors outlined in the “Risk Factors and Restoration Factors” section
(they were used to help focus attention on factors that pose the greatest risk). Suitable condition statements define
conditions that need to be met in order to meet the “suitable habitat” portions of Objective 3.3(a) and the higher-
level authorities this objective supports. It is important to (1) continue providing habitat for boreal toads and
spotted frogs where existing herbaceous species composition matches the descriptions below, and (2) restore
herbaceous species composition where it has been altered to the point that spotted frogs or boreal toads no longer
have suitable habitat conditions.

Many of the following descriptions of suitable conditions are written qualitatively and are founded primarily on
the merits of restoring a natural composition of herbaceous vegetation, but builds in some level of adjustment to
this coarse-filter approach in recognition of the impracticality of fully achieving a natural herbaceous species
composition. This will allow for more specific objectives to be developed — that fit within the limits of suitable
habitat conditions for spotted frogs and boreal toads — as part of a multidisciplinary process if this were to occur
in the future.

1. Atacoarse scale, suitable conditions consist of marshes, wet meadow, moist meadow, silver sagebrush,
shrubby cinquefoil, and meadow-willow communities occupying sites they would occupy when water
table elevations are approximately where they would be under natural conditions, beavers are at levels
within the natural range of variability, and other factors contribute to relatively natural conditions (i.e., the
correct class of vegetation on a site-by-site basis). While spotted frogs and boreal toads can inhabit a wide
range of habitat conditions, they favor sedge-dominated wetlands, wet meadows, moist meadows with a
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diverse assemblage of herbaceous vegetation, meadow-willow and willow stands with herbaceous
understories (Hammerson 1982, Keinath and McGee 2005, Patla and Keinath 2005, Pierce 2006). These
coarse-scale conditions are needed to meet Forest Plan Objective 3.3(a) and the Sensitive Species
Management Standard with respect to spotted frogs and boreal toads.

2. A relatively-natural composition of herbaceous vegetation is provided in wetland, wet meadow, moist
meadow, silver sagebrush, shrubby cinquefoil, and meadow-willow communities within 1% miles of
known existing and historic breeding sites having capable amphibian wetland habitat:

a. In wet meadow communities and in vegetated portions of wetlands, total herbaceous canopy cover is
approximately 80-100% and a minimum of 75% of the total herbaceous canopy cover is comprised of
beaked sedge, water sedge, analogue sedge, Nebraska sedge, slender-beak sedge, Hood’s sedge, silver
sedge, wooly sedge, or sedges with similar hydrologic needs, singly or in combination. Marshland
habitat is similar, but overall canopy cover may be lower due to natural hydrologic and soil conditions
that maintain open water conditions. Bluejoint reedgrass and Baltic rush dominate some wet meadow
and marsh sites, but it must be recognized that domination by Baltic rush in some cases is a result of
disturbances that reduced the abundance of sedges and, in these situations, domination by Baltic rush
is outside the range of suitable conditions.

b. In moist meadow, silver sagebrush, and shrubby cinquefoil communities, total herbaceous canopy
cover is approximately 80-100%; >25% of the total herbaceous canopy cover is comprised of tufted
hairgrass (except possibly where small-winged sedge is the dominant graminoid); and, in combination,
>60% of the total canopy cover is comprised of tufted hairgrass, alpine timothy, timber danthonia,
small-winged sedge, wooly sedge, silver sedge, and slenderbeak sedge (and, in small-winged sedge
communities only, additional species are beaked sedge, aquatic sedge, and bluejoint reedgrass) or
>60% canopy cover of tufted hairgrass, Columbia needlegrass, slender wheatgrass, basin wildrye,
mountain brome, and various sedges, combined, or equivalent native or nonnative species in each
case. Equivalent means similar functions, including similar height, vegetative density, and provision of
forage, cover, and substrate for invertebrates. Total herbaceous canopy cover may be lower in silver
sagebrush and shrubby cinquefoil communities where total shrub cover is at a point that it limits
herbaceous production, provided that only a small proportion of these types have “excessive” shrub
cover.

c. Inthe “meadow” portions of meadow-willow communities, total herbaceous canopy cover
approximates the percentages outlined above in ‘a’ and ‘b’.

A radius of 1% miles is used because of the importance of herbaceous species composition to a wide
range of habitat elements and because this distance encompasses a large majority of the habitat of spotted
frogs and boreal toads at known breeding sites and historic breeding sites that still have capable breeding
habitat. See the “Buffer Zones and Levels of Protection” section for further details.

3. A relatively-natural composition of herbaceous vegetation should also be provided in wetland, wet
meadow, moist meadow, and riparian communities beyond 1% miles of known existing and historic
breeding sites having capable amphibian wetland habitat to facilitate expansion of the existing
distribution of spotted frogs and boreal toads (i.e., movement toward a closer approximation of a natural
distribution).

4. Herbaceous species compositions in rangeland and aspen communities that drain into spotted frog and
boreal toad wetland habitat (including beaver ponds and riparian wetlands) generally reflects natural
species compositions" and are sufficient to sustain the following ground cover levels, provided that (1)
rock cover is not appreciably higher than what would occur under natural conditions, and (2) the

L Where frogs and/or toads migrate or otherwise move through upland areas, it is important that herbaceous species providing sufficient
cover (height and density of vegetation, combined with shrubs), which allows for nonnative species that provide similar structural attributes
as native species but does not allow for noxious weeds.
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watershed functioning values (i.e., soil-holding capabilities) of plant species, as a whole on a site,
approximate that of a natural plant species composition. Suitable ground cover levels are as follows:

a. 70-100% on dry big sagebrush and mountain shrubland sites (e.g., porous soils on south-facing
slopes).

b. 85-100% on relatively moist big sagebrush and mountain shrubland sites.
c. 80-100% on tall forb sites.
d. 95-100% on aspen sites.

5. Rangelands and aspen stands within 200 yards™ of wetlands and riparian zones within 1/3 mile of known
breeding sites and historic breeding sites with capable breeding habitat have a relatively natural
herbaceous species composition or a composition consisting of native and nonnative species that
approximates the important functions of a natural composition (e.g., shading, relatively moist microsites,
invertebrate diversity).

Elements of Other Suitable Conditions Supporting the Above Suitable Condition Statements

The following suitable conditions were taken from other sections of the report.

A.1. Distribution and Amount of Wetland and Wet/Moist Riparian Habitat — Conditions outlined for
riparian zones are central to restoring and maintaining suitable herbaceous species composition in riparian
areas. This is because streambank stability and stream channel integrity, in many stream types, affect the
elevation of the water table relative to the elevation of the valley bottom, which in turn affects water
availability to riparian vegetation.

A.2. Mix of Succession Stages — A suitable mix of succession stages in rangelands, meadows, and
forestlands is important because the stage of succession is a major determinant of herbaceous species
composition. Also, in some drainages, the limiting factor for restoring beavers to their historic distribution
is a lack of sufficient aspen to support beavers due to advanced succession (see A.3, below).

A.3. Occurrence and Extent of Beaver Pond Complexes — Meeting suitable conditions for the occurrence
and extent of beaver pond complexes would contribute to restoring and maintaining herbaceous species
composition because beaver pond complexes have a major influence on valley bottom conditions (e.g.,
hydrology, soil moisture levels, duration of water availability, ponding).

B.3. Height and Structure of Live Herbaceous Vegetation, Thatch, and Litter — Maintaining suitable
herbaceous retention levels would facilitate the achievement of suitable herbaceous species composition.

B.4. Soil Looseness and Maintenance of Overhanging Banks — Meeting suitable conditions for soil
looseness in riparian areas would also facilitate the achievement of suitable herbaceous species
composition.

Risk Factors and Restoration Factors

Of human-related factors on the BTNF, herbaceous species composition is mainly affected by livestock grazing,
but also is affected in more localized situations by camping and associated motorized use, horse grazing
(recreational horses and outfitter horses), altered hydrology due to roads, and noxious weeds. All of these risk
factors are discussed further below.

The following risk factors have altered and/or have the potential to alter the composition of herbaceous vegetation
in riparian areas, wetlands, and rangelands, which in turn limit the attainment of suitable conditions and,

M Goates et al. (2007) found that most female boreal toads remained within about 330 feet of water sources, including <1 ft. wide perennial
streams (Brazier and Whelan 2004).
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ultimately, the achievement of Objective 3.3(a), Sensitive Species Management Standard, and higher-level
management direction with respect to spotted frogs and boreal toads.

Landscape Context — Just as it is important to recognize the overrepresentation of late-seral conifer forestlands
in assessing risks of logging, fire, and forest management on wildlife, it is important to recognize the
underrepresentation of herbaceous vegetation at a wide range of scales when assessing the risks of livestock
grazing on wildlife that depend on or are associated with herbaceous vegetation.

At that landscape scale, herbaceous and shrub-herb habitat has been lost to agricultural cropland, seeded
pastureland, housing developments, reservoirs, roads, and changes in hydrology. Most habitat loss has occurred
on private lands. Overrepresentation of late-seral forestland and shrubland has further reduced the amount of
herbaceous communities. On lands that still support native or relatively native herbaceous and shrub-herb
communities, several factors have reduced herbaceous species composition and herbaceous production, including
increased shrub canopy cover, increasing conifer canopy cover, conversion to lower-producing communities like
Kentucky bluegrass, and reduced vigor due to factors such as a history of heavy grazing pressure. Compounding
these factors further is the removal of herbaceous vegetation through mowing and grazing.

Livestock Grazing — Changes in plant species composition, which includes the spacing of individual plants, can
affect amphibian use of particular areas. In particular, broad-level changes in plant species composition (i.e., shifts
from one community type to another) and changes in the abundance of particular plant species on a site, both of
which influence plant height and spacing and ultimately cover, are important (Appendix A).

It is well established that many wet meadow, moist meadow, and meadow-willow communities and the
understories of many silver sagebrush, shrubby cinquefoil, and willow-herb communities throughout the
intermountain West have been converted to communities and understories dominated by Kentucky bluegrass and
other nonnative bluegrasses, in large part due to over-use by livestock (Mueggler and Stewart 1980, Kaufman and
Krueger 1984, Padgett et al. 1989, Schulz and Leininger 1990, Kovalchik and Elmore 1991, Manning and Padgett
1995), and this also is prevalent on the BTNF (Norton et al. 1981, Youngblood et al. 1985, USFS 2004a, NRCS
2008a, NRCS 2008b). As an example, herbaceous layers in a large majority of low-elevation moist meadow and
silver sagebrush sites on the Greys River are now dominated by nonnative bluegrasses (personal observation of
author, as supported by Youngblood et al. 1985, USFS 2004a); the extent of conversions from wet meadows to
domination by nonnative bluegrasses and conversion of understories of willow communities to domination by
nonnative bluegrasses (Youngblood et al. 1985, Kovalchik and Elmore 1991, NRCS 2008a, NRCS 2008b) is not
clear. Experimental studies have supported the assessment that over-use by livestock facilitates conversions to
Kentucky bluegrass; for example, “Pond (1961), in Wyoming, found clipping native bunchgrass meadows every 2
weeks for 4 years caused a marked reduction in native sedges (Carex spp.), tufted hairgrass (Deschampsia
caespitosa) and fostered the appearance of Kentucky bluegrass where it was not present before” (Kauffman and
Krueger 1984:434).

In addition to nonnative bluegrasses, some meadow sites have also been converted to domination by smooth
brome, Canada thistle, and/or even tarweed. These conversions, including domination by Kentucky bluegrass,
have reduced the suitability of the habitat for spotted frogs due to shorter vegetation height, reduced plant species
diversity (in moist meadows), and reduced cover qualities than sedge communities and native meadow
communities, especially where plant vigor is lowered (DeLong 2009a, DeLong unpublished data 2010).
Reductions are three-pronged: (1) conversion from a relatively-natural species composition to domination by
nonnative bluegrasses and/or smooth brome reduces the height, diversity, and cover provided by herbaceous
vegetation, as outlined above; (2) reductions in vigor of nonnative bluegrasses and other herbaceous species
further reduces the height and cover that is produced on these sites; and (3) grazing reduces or eliminates
herbaceous habitat attributes. Sites dominated by nonnative bluegrasses attract heavy use by cattle. It is common
for cattle to graze nonnative bluegrass sites to heights as short as 1 inch, which reduces vigor (Alderfer and
Robinson (1949, as cited by Kauffman and Krueger 1984; Hall and Bryant 1995) and completely eliminates
habitat for the season. For these reasons, conversion to nonnative bluegrasses and other undesirable plant species
and associated livestock grazing has adversely impacted spotted frog and boreal toad habitat on the BTNF.

149



For meadows or portions of meadows dominated by Kentucky bluegrass, Hall and Bryant (1995) assessed that,
“Unacceptable impacts from livestock grazing can be avoided in riparian areas by recognizing that a shift in cattle
preference can occur as the 3-inch stubble height is approached. Assume undesirable impacts will occur at any
time as stubble height changes from 3 inches to 3/4 of an inch as a result of major shifts in livestock preference.”
[Heitschmidt et al. 1998 equated 3-inch stubble of Kentucky bluegrass to 50% utilization, and this is supported by
Kinney and Clary (1994) in which an average 3-inch stubble height equated to about 50% removal of plant
material through clipping.] However, the ability to avoid impacts to riparian functioning with >3/4-inch stubble to
3-inch stubble of bluegrass does not account for wildlife habitat provided by herbaceous vegetation.

Spotted frogs and boreal toads feed on invertebrates; and invertebrate species richness and abundance is strongly
affected by plant species composition (Morris and Plant 1983, Morris 2000, Kruess and Tscharntke 2002,
Hornung and Rice 2003, New 2004, Young and Barbour 2004, Samways 2005, Black et al. 2007, New 2009,
Kimoto 2010, Black et al. 2011). Where plant species composition has shifted from diverse meadow habitat to
domination by nonnative bluegrass or smooth brome, reductions in invertebrate species richness and abundance
can be particularly large due to the simplification of communities and tendency for reduced plant vigor. Heavy
grazing compounds these effects. As an example, most of the low elevation meadowland and silver sagebrush
communities on the Greys River Ranger District have seen this conversion.

Depleted ground cover in uplands, especially when less than about 60-65%, contributes to elevated rates of
overland flow, which can contribute to increased scouring of stream channels lower in the watershed, which in
turn can result in lowered water tables (Thurow 1991, Satturlund and Adams 1992, National Research Council
1994, USFS 1997, Holechek et al. 2011). As assessed by USFS (1997:23), “Historically, excessive sheep grazing
on the southern end of the forest removed upland vegetation with resulting soil loss and water infiltration
reduction...” Large reductions in plant species composition and ground cover and subsequent increases in erosion
is not uncommon across fairly large parts of the BTNF (USFS 1997, USFS 2001, O’Brien et al. 2003, USFS
2004a, USFS 2004b, USFS 2005, USFS 2009). USFS (2009) discussed this in terms of impacts to boreal toads
and chorus frogs on the BTNF. Elevated erosion rates across such large areas likely has affected water quality in
places and likely has reduced the longevity of wetlands in some places (see “A.1. Distribution and Amount of
Wetland and Wet/Moist Riparian Habitat” and “B.1. Water Quality” sections). Riparian habitat comprises a small
minority of habitat across the landscape (e.g., <5%), and historic reductions in the amount of moist and wet
meadow habitat and small wetlands due to lowered water tables further reduces the amount of this important
habitat for amphibians.

Plant species composition on streambanks is critical to the stability of streambanks and the many aspects of
amphibian ecology influenced by streambank stability and channel integrity (e.g., extent and composition of
riparian vegetation in valley bottoms, availability of wetlands, duration of water in riparian wetlands), as
discussed in the “A.1. Distribution and Amount of Wetland and Wet/Moist Riparian Habitat” section. Plant
species composition, especially as related to ground cover in uplands, also is an important factor affecting
overland flow and stability of down-gradient stream channels (and elevation of water tables), water quality,
duration of basin wetlands as affected by sedimentation, as discussed in the “A.1. Distribution and Amount of
Wetland and Wet/Moist Riparian Habitat” section. USFS (1997:23) assessed that, in addition to causing large
reductions in ground cover, excessive historic sheep grazing “created extensive rilling and gullys with the
elimination of previous riparian vegetation in headwater areas. In some areas, sheep grazing resulted in a lowering
of the stream bed and water table. This caused riparian areas to transform into less stable, drier sites with
associated [dry-site plant] species.”

Recreation — Dispersed camping along roads and the motorized use that accompanies this camping (e.g., cars,
trucks, campers, recreational vehicles, ATVs), which oftentimes takes place in riparian areas, contributes to
altered vegetation composition in these areas on the BTNF. These impacts were discussed by the Federal
Interagency Stream Restoration Working Group (1998) and Douglass et al. (1999). Douglass et al. (1999)
provides extensive documentation of off-road vehicle impacts on vegetation. A growing issue on the BTNF is the
continual expansion of dispersed camping sites, which mostly affect riparian areas and uplands immediately
adjacent to riparian areas. This is an issue that needs to be addressed further.
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Widening and straightening of roads invites increased traffic and larger campers and RVs further into the national
forest, which in turn can increase the amount of riparian and adjoining plant communities that are altered by
intensive, localized camping pressure. The shorter stature of the altered vegetation and sometimes extensive areas
of bare ground — combined with even shorter vegetation resulting from reduced vigor, trampling, and grazing —
increase the exposure of amphibians to predation for any individuals that attempt to cross dispersed camping sites.
Added to this is exposure to predation by dogs. These mortality factors likely contribute to reduced populations in
the vicinity of dispersed camping areas.

Grazing and trampling by horses also can contribute to alterations in plant species composition (Olson-Rutz et al.
1996). Grazing by horses has similar effects as livestock grazing (discussed above), but at smaller scales.

Even low levels of snowmobiling can affect the survival of individual plants underneath snowmobile tracks and
higher levels of snowmobile activity can have more serious effects on vegetation on woody-vegetation (e.g.,
willow, riparian scrub, mountain shrub), early seral forests, and southerly-facing slopes (Douglass et al. 1999,
Stangl 1999). Because some mountain meadows receive considerable use by snowmobiles, potential exists for
this to be a contributing factor to reduced herbaceous species composition. Brown et al. (2015:53) identified
snowmobiling as a potential source of impacts to Yosemite toads.

Altered Hydrology due to Roads — Road construction can also alter hydrology, which in turn can lead to the loss
of wetlands and associated wetland vegetation (Satterlund and Adams 1992, Forman et al. 2003, Andrews et al.
2008). Even when a road is located to the side of a wetland, it is possible for hydrology to be altered enough such
that the wetland vegetation shifts to drier vegetation. Both the disappearance of water and the shift in vegetation
can adversely affect amphibians that would otherwise use the habitat.

Unnaturally High Populations of Native Ungulates — Elk at unnaturally high population levels have potential to
contribute to altered plant species composition in riparian meadows, shrubby cinquefoil, and silver sagebrush
communities as well in nearby upland communities, due to high grazing pressure, soil compaction, and
accumulations of feces and urine deposition, but these situations are fairly limited. Examples include winter
feedground areas, staging areas near winter feedgrounds, and winter/transition ranges (Boyce 1989, Dobkin et al.
2002, Smith et al. 2004, Dean and Hornberger 2006, WGFD 2011, USFS 2015); and possibly portions of the
Teton Wilderness north into Yellowstone National Park where summer and transition ranges continue to sustain
large elk numbers due in part to winter feeding on the National EIk Refuge and feedgrounds in the Gros Ventre
River drainage (a range of citations provided in Boyce 1989). Contributions of elk to overuse of herbaceous
vegetation typically occur where favorable forage exists in the spring as elk follow the snow line upwards,
especially near feedgrounds and in the vicinity of winter ranges (Boyce 1989). Boyce (1989:92-98), however,
cited several authors contending that vegetation conditions had been altered by elk (e.g., reduced ground cover),
but that this should not cause concern since it was ‘natural.” Whether the conditions are truly natural depends on
the how grazing patterns — as affected by winter feeding — compare to those of pre-EuroAmerican settlement.
Winter feeding has allowed elk numbers to remain consistently high, compared to natural conditions under which
numbers likely fluctuated greatly from population peaks to low population levels, the latter of which would have
allowed several to many years of recovery of vegetation (Boyce 1989, Wolfe et al. 2002, USFS 2015).

Introduction and Spread of Noxious Weeds — Noxious weeds alter plant species composition, including
increased amount of bare ground (Miller et al. 1994, Westbrooks 1998). Livestock grazing, disturbances
associated with camping, increases in the number and length of designated and user-created roads and motor-
vehicle trails, timber harvest, and other activities can contribute to the introduction and spread of noxious weeds.
On the BTNF, noxious weed infestations are widespread, but in most places are widely scattered or concentrated
in localized areas. Noxious weeds are not yet causing major adverse effects to watersheds in most parts of the
BTNF, although the stage is set for major, rapid expansions if not adequately controlled. This is based on
relatively small acreages of noxious weeds in most watersheds of the BTNF, but also recognizing the very high
capability of some noxious weeds (e.g., spotted knapweed, leafy spurge, and yellow toadflax to rapidly or fairly
rapidly increase in distribution and abundance as it has in places like Montana and North Dakota). One exception
may be along the lower Snake River where spotted knapweed has become a major problem.
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Competition with Woody Vegetation — A consequence of greatly expanded fire return intervals in rangelands
(e.g., due to fire suppression and human-related factors that limit fire spread, as well as human-caused lowered
water tables, and reductions in beaver distribution and abundance), meadows, aspen communities, and riparian
areas is an ongoing increase in the abundance and canopy cover of conifer trees and sagebrush. As the abundance
and canopy cover of conifer trees increase, production of the herbaceous layer declines (Thomas et al. 1979d;
Pieper 1990; Riggs et al. 1996; Stam 2008) to the point that once productive and diverse herbaceous layers
virtually disappears under a mature conifer overstory. Therefore, prescribed burning, mechanical treatments, and
timber harvest can have a positive effect on herbaceous species composition.

Climate Change — Lowered precipitation levels and higher temperatures in this part of the Rocky Mountains due
to climate change (see the “C.5. Survival and Reproduction as Affected by Climate Change and UV Radiation”
section) has the potential to contribute to reductions in herbaceous production levels due to direct effects of
reduced precipitation and higher temperatures and indirect effects stemming from any further reductions in stream
flow and water table levels and wetland water supplies and duration. Any reductions in herbaceous production has
the potential to differentially affect plant vigor of different plant species, which in turn could affect plant species
composition. Reduced herbaceous production due to climate change will, therefore, compound the effects of other
factors that have caused reductions in the distribution and abundance of wet and moist habitat and moist
microsites.

Conservation Actions to Consider

By providing adequate controls on livestock and livestock grazing use, the following conservation actions would
contribute to achieving suitable conditions outlined in the “Suitable Condition Statements,” above and, ultimately,
to achieving Forest Plan Objectives 3.3(a) and 4.7(d) with respect to spotted frogs and boreal toads. The following
management actions were based on a range of publications, including USFS (1990), Bartelt (2000), Maxell
(2000), Patla (2000), Engle (2001), Keinath and McGee (2005), Patla and Keinath (2005), Shovlain (2006), and
Schmutzer et al. (2008), DeL.ong (2009b), as well as publications cited earlier in this section and the “Buffer
Zones and Levels of Protection” section.

1. As per the Forage Utilization Standard, wildlife biologists need to be involved in the process of defining
desired species compositions for vegetation types affecting spotted frogs and boreal toads, as per FSH
2209.22.1.4 especially in DFC areas in which wildlife is emphasized or is generally co-equal with
livestock grazing.

2. With respect to controlling livestock grazing to limit soil erosion and sedimentation, identify maximum
utilization levels that maintain herbaceous species composition and ground cover (where they are at
desired levels) and restore them to desired levels (where they are below desired levels), in addition to
meeting other Forest Plan Objectives (as per provisions of the Forage Utilization Standard). Note: this is a
range management requirement (note a conservation action to consider), and minimizing negative effects
on spotted frogs and boreal toads is yet another basis for identifying and adhering to maximum utilization
limits. It will be important, when identifying maximum utilization limits as per provisions of the Forage
Utilization Standard, to be able to demonstrate whether utilization limits will allow desired levels of
species composition and ground cover to be met.

3. Stabilize stream banks in areas inhabited by boreal toads and spotted frogs (Perkins and Lentsch 1998, as
cited in Patla and Keinath 2005:60), as well as above areas inhabited by these species to minimize
sedimentation effects on water quality and premature filling-in of wetland habitat. Stubble heights can be
used to manage livestock use of streambanks, and limits on streambank shearing can be used for the same
purpose. Streambank stability is addressed further in the “Extent (i.e., width, acreage) of Riparian Moist
Meadow, Wet-Meadow, and Willow Vegetation” section.

4. Season of livestock use can be adjusted as needed to achieve this part of the objective.

5. Livestock grazing systems can be adjusted. For example, changes from season long grazing to deferred
rotation, rest rotation, or other system.
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6. Riparian pastures can be created to more closely manage livestock use in riparian areas and where
wetland complexes exist.

7. Herding, fences, water developments, and salt placement can be used to manage use of vegetation.
8. A last resort would be exclusion of livestock.

9. Continue to treat noxious weeds as aggressively as possible and look for ways to expand the program, for
example, to more effectively reduce the abundance of Canada thistle in riparian habitats.

Measures and Indicators

Currently Monitored Elements

Range management specialists currently monitor the following elements.

» Herbaceous Species Composition — Sites for monitoring herbaceous species composition have
traditionally been selected by Rangeland Management Specialists, but because defining desired
conditions for herbaceous species composition is multidisciplinary, including the need to meet amphibian
needs depending in part on DFC area (FSH 2209.22.1.4), selection of sites needs to be multidisciplinary.
This does not necessarily mean the selection of more monitoring sites, but should entail the review of
existing sites by wildlife biologists and other applicable specialists. Wildlife biologists need to be
involved with this.

» Ground Cover — At a coarse scale, ground cover (especially if rock cover is excluded) can provide a
rough indication of whether plant species composition is below suitable or desired condition (if existing
ground cover is below ground cover objectives), or if there is a chance it is at suitable or desired
conditions (e.qg., if existing ground cover meets ground cover objectives). See FSH 2209.22.1.2.

» Percent Retention of Herbaceous Vegetation — This provides an indirect indication of the degree to which
suitable or desired conditions for herbaceous species composition and ground cover can be maintained or
attained in the future. Percent use of key forage species and percent use of total herbaceous vegetation is
being monitored to varying degrees on different districts.

Additional Monitoring Elements to Consider

No additional monitoring elements are needed.

A.5. CANOPY COVER AND HEALTH OF WILLOW COMMUNITIES

Introduction and Background

Willow stands provide habitat for post-breeding boreal toads and are particularly important to boreal toads where
sedges comprise the understory of willows stands and dominates the openings between willows; this appears to
provide one of the more important summer habitats of this species (Keinath and McGee 2005, Pierce 2006).
Willow habitat provides suitable microclimatic conditions and hiding and escape cover. Also, willow is an
important food source of beavers and, if willow canopy cover and persistence of willows is not sufficient,
otherwise suitable areas for beaver may not sustain beaver populations (Ohmart 1996, Maxell 2000). Willow
stands are less important to spotted frogs, which typically are found in aquatic habitat except during migrations
and, when they do occur in hon-aquatic habitats, appear to favor more open habitats than willow stands
(Hammerson 1982, Patla 2000, Patla and Keinath 2005). On the other hand, some authors (e.g., Reaser and Pilliod
2005) stated that spotted frogs can be found in dense willow clumps.

While the relatively small decline in willow canopy cover (USFS 2009) may only affect boreal toads to a small
degree on the BTNF, there likely are many narrow, relatively-steep drainages that currently have sparse or no
willows that historically had substantial, albeit localized willow communities. Loss of willow and aspen in small
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drainages due to advancing conifer succession and lack of fire has eliminated beaver activity in small drainages in
at least some parts of the BTNF (Gruell 1975, Collins 1993, Ohmart 1996), which in turn has reduced site
potential for willows. Also, an unknown proportion of the willow type on the BTNF currently is in a drier
condition, with lower vegetation density below the canopy, and with less herbaceous vegetation than occurred
prior to being affected by livestock grzing, recreation, and other activities.

Other factors that can reduce willow canopy cover include browsing by livestock, browsing by native ungulates
especially wintering moose and elk, snowmobiling, off-trail motorized use, and expansion of dispersed camping.

The amount of willow habitat, which has been reduced due to roads, reservoirs, dispersed camping, and other
activities is discussed in the section, “A.1. Distribution and Amount of Wetland and Wet/Moist Riparian Habitat.”

Included in this section are willow communities that contain other species of riparian shrubs and mixed-deciduous
riparian shrub communities (e.g., comprised of black hawthorn, mountain alder, water birch, bog birch;
Youngblood et al. 1985) that have similar structure as willow communities. To reduce the length of sentences, the
term “willow communities” and “willow canopy cover” is used.

Herbaceous vegetation may not play more than a minor role in moderately-dense to dense willow stands, except
where willow height is short (e.g., <2 ft. tall), because there is a naturally low amount of herbaceous vegetation in
these willow stands and because many of the functions performed by herbaceous vegetation in herbaceous
communities is performed by willows and other deciduous shrubs in willow communities. On the other hand, in
willow communities that have a naturally low density of willows and other shrubs and in willow communities in
which willow canopy cover has been reduced as a consequence of mechanical damage by livestock (e.g., trailing,
rubbing) and browsing by livestock, but also by dispersed camping and motorized use in localized areas.
Herbaceous vegetation is addressed to some extent in this section, but is addressed in more detail, for meadow-
willow communities, in the “Height and Structure of Live Herbaceous Vegetation, Thatch, and Litter” section,
below.

Development of Suitable Condition Statements

Summary of Management Direction

In addition to Forest Plan Objective 3.3(a), Sensitive Species Management Standard, and higher-level direction on
sensitive species, the following provisions of the Forest Plan and an executive order require the Forest Service to
restore and maintain the health and sustainability of willow communities, as part of the riparian system. Desired
willow canopy cover has not yet been defined for the BTNF. Forest Plan Objective 3.3(a), Sensitive Species
Management Standard, and higher-level direction on sensitive species call for suitable conditions to be provided,
which includes suitable conditions with respect to canopy cover and health of willow communities.

Goal 4.3 (Forest Plan) — “Overall diversity of [forestland] and riparian habitats within the Bridger-
Teton National Forest are enhanced as timber is removed.”

Obijective 4.3(c) (Forest Plan) — “Protect and rehabilitate riparian areas to retain and improve their
value for fisheries, aquatic habitat, wildlife, and water quality.”

Goal 4.7 (Forest Plan) — “Grazing use of the National Forest sustains or improves overall range, soils,
water, wildlife, and recreational values or experiences.”

Obijective 4.7(b) — “Retain or enhance riparian vegetation, stream-channel stability, sensitive soils,
and water quality where livestock are present.”

Riparian Areas, Wetlands, and Floodplains Prescription (Forest Plan) — “These areas are managed as
basic resources for forest management, key to the future productivity of the Bridger-Teton National
Forest.”
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Executive Order 13186 — Applicable provisions are summarized in the “A.1 Distribution and Amount of
Wetland and Wet/Moist Riparian Habitat” section. Migratory bird conservation plans point strongly in the
direction of restoring and maintaining riparian willow communities.

Estimated Natural Conditions

The canopy cover of willows and herbaceous understories that existed prior to Euro-American settlement and that
would exist today in the absence of the alteration of willow communities by human-related factors constitute
natural conditions for his element. The range of natural conditions for this element is within the range of suitable
conditions for spotted frogs and boreal toads, recognizing that suitable conditions may extend beyond the natural
range of variability. Also, a natural canopy cover of willows and level of health contributes to a range of riparian
functioning elements (e.g., stabilization of streambanks, food and dam-building material for beaver) which
ultimately contribute to suitable habitat for spotted frogs and boreal toads.

There are three main reasons why a natural canopy cover of willows and understories in willow stands provide
suitable habitat conditions for spotted frogs and boreal toads on the BTNF. First, willow canopy cover and
herbaceous understories in willow stands are important to both species, especially boreal toads (Munger et al.
1998, Patla 2001, Bartelt et al. 2004, Keinath and McGee 2005, Patla and Keinath 2005). Important contributions
of willow canopy cover and herbaceous understories include the following:

» Hiding and Escape Cover on Land in Water — Willow canopy cover, clusters of live and dead willow
stems, accumulations of down dead stems, and herbaceous vegetation provide visual and structural
barriers that hide frogs, toads, and tadpoles from predators, increases the difficulty of predators catching
frogs and toads where they rest and forage, and it provides structure within which they can escape from
predators. This hiding and escape cover is important for adult frogs and toads occupying willow stands.
Where willow canopy cover is high, herbaceous cover is of lesser importance and, where willow canopy
cover is very high, herbaceous canopy cover may be naturally almost non-existent.

» Humidity Retention, and Temperature Moderation, and Protection from the Sun — Moist and humid
environments are important to frogs and toads because their bodies have only limited ability to regulate
the loss of water through their skin and, therefore, their skin must remain moist (see this same bullet
heading in the “A.4. Herbaceous Species Composition” section, above, for more detail).

The canopy of willows and other deciduous shrubs and, to a lesser degree, herbaceous vegetation,
maintains higher humidity levels and lower temperatures near ground level during midday than would
occur without the vegetation. This is discussed in more detail for herbaceous vegetation in this same
bullet heading in the “A.4. Herbaceous Species Composition” section and in even more detail in
Appendix A. Because willow stands have more substantive canopies, willow stands are better at retaining
humidity and moderating temperatures near ground level. Down woody stems contribute to this. Also,
where willow canopy cover is somewhat open, this allows herbaceous vegetation to be produced and it
can contribute as well.

» Organic Material for Soils — Another important feature of spotted frog and boreal toad habitat in willow
communities is the presence of a well-developed mulch layer and organic soil. Mulch and organic soils
are important because they facilitate burrowing by amphibians (Keinath and McGee 2005, Patla and
Keinath 2005, Bull 2006).

» Forage and Dam-Building Material for Beaver — Where aspen is not available or in low abundance,
willow is favored by beaver for food and dam building (Collins 1993, Olson and Hubert 1994, Naiman et
al. 1986, Collen and Gibson 2001). To sustain beaver colonies over long periods, willow must be
abundant and stands must be in healthy condition so that re-sprouting and growth outpaces the rate at
which beaver cut willow stems. Beaver ponds provide important habitat for spotted frogs and boreal
toads, especially where wetland habitat would otherwise be rare or nonexistent (Maxell 2000; Keinath
and McGee 2005, Patla and Keinath 2005; Amish 2006; PARC 2008; USFWS 2011). The section, “A.3.
Occurrence and Extent of Beaver Pond Complexes” discusses this in much more detail.
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» Streambank Stability — In many stream systems on the BTNF, willows are important for stabilizing
streambanks (Chaney et al. 1993, Ohmart 1996). When they grow on streambanks, willow roots help bind
the soil and resist the erosive influences of water flow, especially during peak flows. The section, “A.1.
Distribution and Amount of Riparian of Wetland and Wet/Moist Riparian Habitat” explains the major
importance of stable streambanks to spotted frogs and boreal toads.

» Open Patches — Several authors identified the importance of having small openings in willow thickets to
allow sunlight to penetrate to the soil surface in order to provide basking sites (Patla 2001, Bartelt et al.
2004). For low growing willow species such as Wolf’s willow, much smaller gaps are needed compared
to tall species of willow.

Second, a natural density and canopy cover of willows and herbaceous vegetation provide or contribute
substantively to high quality habitat for spotted frogs and boreal toads in willow stands on the BTNF, especially
boreal toads. A natural density and canopy cover of willows in willow communities likely represents the upper
end of what can realistically be produced and sustained on the BTNF, given a site’s stream type, geomorphology,
elevation, soils, and climate conditions. There likely are no instances of altered conditions providing denser
willow, higher canopy cover of willow, or more productive herbaceous vegetation at a given willow canopy
cover.

Rather than providing estimates of natural willow canopy cover in willow communities in this subsection,
estimates are provided of relatively natural willow canopy cover in the “Deviations from Estimated Natural
Conditions to Accommodate other Uses” subsection, below.

Third, amphibian communities formed or developed in this area with a natural extent of willow stands and a
natural density and canopy cover of willows and herbaceous vegetation within these willow stands.

Fourth, as discussed previously, there is no shortage of short, sparse herbaceous vegetation on the BTNF and
there is an underrepresentation of tall, dense herbaceous vegetation. Given the overrepresentation of short, sparse
herbaceous vegetation caused by a range of factors, any place where communities providing tall, dense
herbaceous — including in open willow stands — will benefit spotted frogs and boreal toads.

Deviations from Estimated Natural Conditions to Meet Needs of the Species

There is no need, from the standpoint of spotted frogs and boreal toads, to make any fine-filter adjustments to the
coarse-filter approach of approximating the natural willow canopy cover and health of willow stands in order to
meet Forest Plan Objective 3.3(a), the Sensitive Species Management Standard, the Diversity of Wildlife Habitat
Guideline, and higher-level direction with respect to these species. This is because (1) the natural willow canopy
cover and level of health represents conditions under which amphibian communities formed or developed in the
BTNF area; (2) the natural canopy cover of willows and level of health would be favorable to spotted frogs and
boreal toads compared to existing conditions; and (3) upward trends toward natural willow canopy cover and
level of health would not adversely affect spotted frogs and boreal toads relative to existing conditions. Such an
upward trend may negatively affect individual spotted frog populations in isolated situations since they prefer
more open habitats. However, a natural canopy cover and natural level of health in willow stands would
contribute to streambank stability and would facilitate an increase in the distribution of beavers in some places,
both of which would benefit spotted frogs.

Deviations from Estimated Natural Conditions to Accommodate other Uses

Given the multiple-use mandates of the Forest Service, and given some of the inherent limitations of maintaining
fully natural canopy cover and health of willows under uses like livestock grazing and dispersed camping, it may
be necessary to accommodate some degree of deviations from natural conditions caused by these uses. However,
lowering the bar on the willow canopy cover and health can only be accommodated to the extent suitable
conditions are still provided for spotted frogs and boreal toads, both in terms of direct effects of composition on
shading, humidity retention, hiding cover, and insect habitat, and indirect effects on streambank stability, duration
of beaver occupancy of any given site, and distribution of beaver pond complexes.
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The following characterization of willow/deciduous-shrub canopy cover reflects approximations of natural levels
of canopy cover as affected at least to some degree by uses that currently affect canopy cover (i.e., relatively
natural conditions). This is because in most if not all areas in which canopy cover was assessed by scientists had a
history of excessive browsing by livestock and/or native ungulates (e.g., elk at unnaturally high number) and
possibly other uses. Total shrub canopy cover refers to the total canopy cover of willows and other deciduous
shrubs relative to the total amount of area occupied by a given plant community.

An approximation of a natural level of canopy cover as affected at least to some degree by uses that currently
affect canopy cover (i.e., relatively natural conditions) is 70-100%, except in a limited portion of moose and/or
elk winter range where canopy cover may be as low as 60%. In most situations, willow sites produce and sustain
substantially higher levels of willow canopy cover than 50% (Youngblood et al. 1985, Singer and Zeigenfuss
2003). In the Jackson Hole area, Singer and Zeigenfuss (2003) recorded average canopy cover of about 50% to
55% when browsing of leaders by elk and moose was between 11% and 35%, and average canopy of about 84%
for stands where browsing pressure was 10% or less. Canopy cover averaged about 20% in areas where browsing
of leaders exceeded 35%. A low-end threshold of 70% was identified in recognition that a large majority of
willow stands fall outside moose/elk critical winter range, elk currently exceed herd unit objectives in most herd
units, and moose historically were low in abundance in the BTNF area. A low-end threshold of 70% canopy
cover, therefore, is anchored in a low-browsing situation (i.e., where browsing pressure is <10%), but builds in a
moderately-low to moderate amount of browsing.

Two other important attributes that contribute to assessments of the health of willow communities are (1) the
proportion of willow stems that are alive at any given time relative to the proportion that are dead, and (2) density
of young willows. This needs to be investigated further.

Expansion of willow habitat into areas that it formerly occupied depends in part on an approximation of the
historic fire return interval. The former distribution of willow habitat is not clear, but an approximation of the
natural fire return interval would allow aspen and willow to become part of the overstory of plant communities in
drainages now dominated by a dense overstory of conifers. Aspen would contribute to a closer approximation of a
natural distribution of willow habitat by providing a food source and dam-building material for beavers where
there currently is a dense overstory of conifers and few aspen trees. Where recovery of aspen facilitates re-
colonization by beavers, beaver pond complexes and a lower percent conifer canopy cover would contribute to
expansion of the distribution of willow habitat.

Suitable conditions, therefore, includes a lower density and canopy cover of conifer trees in these communities. A
lower density and canopy cover of conifer trees (and corresponding higher canopy cover of willow, other riparian
shrubs, and cottonwoods) would result from higher water tables, in part due to increased beaver activity, and
increased frequency and extent of fires.

Total herbaceous canopy cover is generally inversely related to the canopy cover of moderate-height to tall shrubs
(Youngblood et al. 1985, Padgett et al. 1989). Where canopy cover of willows and other riparian deciduous
shrubs is high (e.g., 75-100% canopy cover), canopy cover of herbaceous vegetation typically is low, except at the
scale of microsites between shrub canopies. Total herbaceous canopy cover in these non-shrub patches would be
similar to that described for wet meadow and moist meadow communities. In some cases (e.g., wolf willow, red
osier dogwood-cow parsnip communities), percent canopy cover of herbaceous vegetation can be high even when
percent canopy cover of shrubs is high. Sites with a naturally moderate-level of percent canopy cover of willows
and riparian deciduous shrubs would likely have “moderate” levels of percent canopy cover of representative
herbaceous vegetation, possibly in some cases approaching that described for wet meadow and moist meadow
communities. Sites with naturally low percent canopy cover of willows likely would be classified as either wet
meadow or moist meadow communities (see the “Herbaceous Species Composition” section). The “Wet Meadow
and Emergent Marsh Types” and “Moist Meadow, Silver Sagebrush, and Shrubby Cinquefoil Types” subsections
should be consulted for percent canopy cover information of particular herbaceous communities.

Suitable Conditions

The following suitable condition statements were based on the information provided in the previous pages and
were guided to some degree by the risk factors outlined in the “Risk Factors and Restoration Factors” section
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(they were used to help focus attention on factors that pose the greatest risk). Suitable condition statements define
conditions that need to be met in order to meet the “suitable habitat” portions of Objective 3.3(a) and the higher-
level authorities this objective supports. To meet these requirements, (1) existing canopy cover of willows and
other deciduous shrubs needs to be maintained where it matches the descriptions below, and (2) canopy cover of
willows and other deciduous shrubs needs to be restored where it has been altered to the point that it no longer
provides suitable spotted frog or boreal toad habitat.

Most of the following descriptions of suitable conditions are written qualitatively and are founded primarily on
the merits of restoring a natural canopy cover of willow and other deciduous shrubs, but builds in some level of
adjustment to this coarse-filter approach in recognition of the impracticality of fully achieving a natural canopy
cover of willow and other deciduous shrubs. This will allow for more specific objectives to be developed — that
fit within the limits of suitable habitat conditions for spotted frogs and boreal toads — as part of a
multidisciplinary process if this were to occur in the future.

1. Willow communities are, at a bare minimum, at naturally functioning condition, especially those within
1% miles of known existing breeding sites and historic breeding sites having capable habitat, and those
that exist up-gradient of these breeding sites.

2. Within 1% miles of known existing breeding sites and historic breeding sites having capable habitat,
shrub canopy cover in willow communities is 70-100%, except in a limited portion of moose and/or elk
winter range where canopy cover may be as low as 60%.

3. Canopy cover of conifer trees on a large majority (e.g., >80%) of acreage that naturally supports willow
stands is <10%. Ten percent is a fairly standard threshold for distinguishing between conifer community
types and non-conifer community types, and 80% is included to represent a large majority.

4. Composition of herbaceous vegetation in patches between willow canopies should be comparable to the
compositions outlined in the “Herbaceous Species Composition” section, above.

Elements of Other Suitable Conditions Supporting the Above Suitable Condition Statements
The following suitable conditions were taken from other sections of the report.

A.1. Distribution and Amount of Wetland and Wet/Moist Riparian Habitat — Suitable conditions for
riparian areas under A.1 contribute to maintaining willow conditions identified in suitable condition
statements for willow, above, because streambank stability affects the rate at which banks are eroded and
the elevation of water tables, depending on stream type, both of which influence willow establishment,
productivity, and conditions within willow stands. Suitable conditions in willow communities is actually a
subcomponent of suitable condition statements of A.1

A.2. Mix of Succession Stages — In many cases, the limiting factor for attaining conditions discussed in
the following paragraph is a lack of sufficient aspen to support beavers due to advanced succession, and
restoring an approximation of succession stages would in the long term restore aspen communities in
some of these drainages.

A.3. Occurrence and Extent of Beaver Pond Complexes — Conditions outlined for beaver pond
complexes contribute to maintaining willow conditions identified in suitable conditions described above
because, as beavers become established in drainages where they historically occurred and where willows
now are uncommon or do not occur (Gruell 1975), re-colonization by beavers could increase the extent of
willow habitat in these drainage bottoms.

Risk Factors and Restoration Factors

Willow canopy cover and the health of willow communities are affected by a relatively small number of factors
related to human activities, as summarized below. The risks identified below do not include factors that have
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reduced the amount of willow habitat and that have the potential to reduce the amount of this habitat; these are
discussed in the section, “A.1. Distribution and Amount of Wetland and Wet/Moist Riparian Habitat.”

The following risk factors have altered and/or have the potential to alter the canopy cover and health of willow
communities, which in turn limit the attainment of suitable conditions and, ultimately, the achievement of
Obijective 3.3(a), Sensitive Species Management Standard, and higher-level management direction with respect to
spotted frogs and boreal toads.

Browsing and Mechanical Damage by Livestock — It is well established that livestock grazing use, without
adequate controls, can readily alter and deplete riparian willow habitat (Chaney et al. 1993, EImore and Kauffman
1994, Ohmart 1996), recognizing that much of the willow habitat on the BTNF appears to be at or near proper
functioning condition (USFS 2009). This recognizes also that a substantive portion of willow habitat categorized
as being at PFC has reduced structure below the canopy (e.g., due to mechanical damage by livestock through
trailing, seeking shade) altered herbaceous composition, and drier-than-natural conditions.

The combination of mechanical damage by livestock and browsing can reduce shrub canopy cover and increase
the amount of trailing/tunneling under the shrub canopy. In some cases, this can substantially alter the structure of
the woody vegetation, which in turn can reduce the community’s ability to retain below-canopy humidity,
compound reduced soil moisture, and provide access to predators.

Recreation — Dispersed camping along roads and the motorized use that accompanies this camping (e.g., cars,
trucks, campers, recreational vehicles, ATVs), which oftentimes takes place in willow habitat, contributes to
reduced canopy cover of willows and other deciduous shrubs and reduced health of willow communities. A
growing issue on the BTNF is the continual expansion of dispersed camping sites, which many times impacts
willow communities.

Widening and straightening of roads invites increased traffic and larger campers and RVs further into the national
forest, which in turn can increase the degree to which willow communities higher in watersheds are impacted by
dispersed camping and motorized use. Browsing effects of horses can be similar to that of cattle in more localized
areas (i.e., where outfitters and recreationists graze their horses).

Lowered Water Tables and Altered Herbaceous Composition due to Livestock Grazing, Recreation, etc. — The
lowering of water tables can impact the canopy cover of willows and other deciduous shrubs in riparian zones and
can affect other aspects of the health of willow communities (e.g., herbaceous species composition and
production, soil moisture, humidity levels). Herbaceous species composition, production, and retention in the
understory can be further impacted by livestock grazing. The drier conditions, altered herbaceous composition and
production, lower herbaceous retention levels, and more-open shrub canopy and existence of major
trailing/tunneling under willow canopies (see “Browsing and Mechanical Damage by Livestock,” above) can
result in substantially different conditions for boreal toads than what would exist under natural conditions.

Altered Hydrology due to Roads — Road construction can also alter hydrology, which can lead to the decline in
the elevation of water tables, which in turn can impact willow communities. Even when a road is located along
the edge of a riparian area or outside a riparian area, it is possible for hydrology to be altered enough to affect
willow vegetation. Both the reduced canopy cover of willows and other deciduous shrubs and the disappearance
of surface water can adversely affect amphibians that would otherwise use the habitat.

Browsing by Native Ungulates at Elevated Population Levels — Elk and moose at unnaturally high population
levels may have contributed to lower-than-natural canopy cover of willows and other deciduous shrubs in some
willow communities on the BTNF (Boyce 1989, Singer and Zeigenfuss 2003). The greatest potential for this to
occur is in the vicinity of elk feedgrounds and in winter ranges in which willow bottoms are used heavily by elk
and/or moose (Smith et al. 2004, Dean and Hornberger 2006, USFS 2015). Moose have declined substantially on
many parts of the BTNF, but elk numbers in most herd units remain above herd objectives and they are highly
concentrated at feedgrounds. It is possible that changes in riparian willow communities resulting from high elk
numbers has contributed to the reduction in boreal toad distribution and abundance on the BTNF.

Introduction and Spread of Noxious Weeds — Noxious weeds alter the composition of the understories of
willow communities and can indirectly contribute to reductions in the canopy cover of willows and other
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deciduous shrubs as a consequence of herbicide spraying. Livestock grazing, disturbances associated with
camping, increases in the number and length of designated and user-created roads and motor-vehicle trails, and
other activities can contribute to the introduction and spread of noxious weeds. On the BTNF, it is not untypical
for willow communities to be infested with Canada thistle. Other noxious weeds that infest large acreages of
willow communities include houndstongue and black henbane. Spotted knapweed also poses a threat in some
places. In all cases, noxious weeds reduces the health of willow stands.

Competition with and Overtopping by Conifer Trees Vegetation — A consequence of greatly expanded fire
return intervals in forestlands and rangelands (e.g., due to fire suppression and human-related factors that limit
fire spread) human-caused lowering of water tables, and reduced distribution and abundance of beaver is an
ongoing increase in the abundance and canopy cover of conifer trees in willow communities. The succession of
willow communities into conifer forestland results in a reduction in willow canopy cover, substantial alteration of
the plant species composition and vegetation structure of the communities, and eventually a loss of willow
habitat.

Conservation Actions to Consider

Conservation actions identified in the following sections would contribute to achieving and maintaining suitable
conditions outlined in the “Suitable Condition Statements,” above:

* A.L Distribution and Amount of Wetland and Wet/Moist Riparian Habitat, including measures to reduce
conifer encroachment.

» A.3. Occurrence and Extent of Beaver Pond Complexes.

» A.4. Herbaceous Species Composition.

Other conservation measures include to following:

1. Within 1/3 miles of known existing breeding sites and historic breeding sites with capable breeding
habitat, limit percent utilization of current years’ leader production to <15-20% for all browsers
combined, including domestic livestock and native ungulates (Loeffler et al. 2001). Where utilization
exceeds this level due to wintering native ungulates, work with WGFD to reduce the level of use.

2. Between 1/3 miles and 1% miles of known existing breeding sites and historic breeding sites with capable
breeding habitat, limit percent utilization of current years’ leader production to <40% for all browsers
combined, including domestic livestock and native ungulates (WGFD 2006); this is different than the
maximum level identified in ‘1, above, because it includes more browsing by native ungulates. Where
utilization exceeds this level due to wintering native ungulates, work with WGFD to reduce the level of
use.

3. Work with WGFD to take action to reduce browsing levels by native ungulates in other areas where it is
determined browsing rates are unnaturally high and has the potential to adversely impact spotted frog or
boreal toad habitat.

4. Use utilization limits on herbaceous vegetation, including minimum stubble heights and maximum
percent utilization, and season of use restrictions (e.g., no late summer or fall use) as ways to maintain
browsing levels below the maximum levels identified above. Clary and Leininger (2000:562) noted that a
minimum stubble height of 6-8 inches on green-lines “may be required to reduce browsing of willows...”

5. Manage the timing of livestock grazing to reduce potential browsing impacts. Cattle tend to increase
consumption of willow leaders in late summer and fall when herbaceous vegetation becomes less
palatable (Kovalchik and EImore 1991).
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Measures and Indicators
Currently Monitored Elements
The Forest Service currently monitors the following elements.

» Distribution and Acreage of Willow Communities — This has been done through remote sensing at a
coarse scale (e.g., 2007 vegetation layer). Over time, it will be possible to track changes in the distribution
and acreage of willow communities meeting coarse-scale criteria.

» Retained Stubble Heights on the Green-line — Combined with knowing the season during which cattle
graze a given riparian area, stubble height can be used as a general indicator of whether cattle shift their
diet to browse such as willow (Clary and Webster 1989, Clary and Leininger 2000, Univ. Idaho Stubble
Height Review Team 2004). A minimum of 6-8 inches appears to be needed to avoid cattle shifting to
willow browsing (Clary and Leininger 2000:562). In turn, if cattle are not browsing willows to any
discernible amount, their browsing will not impact willow canopy cover. However, this does not account
for the effects of mechanical damage by cattle, including creation and maintenance of trails and rubbing.

Additional Monitoring Elements to Consider

Canopy cover of willows is currently not monitored on the BTNF and there do not appear to be any surrogates.
Consideration should be given to monitoring willow canopy cover at least where concerns exist.

» Canopy Cover of Willows and other Deciduous Shrubs — This measure directly relates to the habitat
element discussed above.

» Canopy Cover of Conifer Trees — This measure directly relates to the habitat element discussed above.

» Retention of Willow Leaders — The percent of willow leaders retained (or browsed) on a site provides an
indication over the years on the extent to which suitable canopy cover of willows can be maintained or
restored. It is currently being measured in limited parts of the BTNF, but could be monitored more
consistently, especially as part of MIM.

» Proportion of Willow Stems that are Alive — This entails several attributes, including the canopy cover of
willows and other deciduous shrubs (above) and canopy cover of conifer trees (above), elevation of the
water table relative to natural potential, proportion of willows stems that are alive, characterization of the
degree to which willows have been mechanically damaged, relative composition of the herbaceous
understory, and prevalence of noxious weeds.

A.6. HABITAT CONNECTIVITY

Introduction and Background

Habitat connectivity is crucial for spotted frogs and boreal toads (Keinath and McGee 2005, Loeffler et al. 2001,
Funk et al. 2005, Keinath and McGee 2005, Muths 2005, Murrell 2013). Keinath and McGee (2005:30) assessed
that *....suitable habitat for dispersal (e.g. shrub or forest cover, small wetlands, no barriers) would be required to
allow for exchange between metapopulations. This connectivity is essential for survival of boreal toads on a
regional scale because isolated populations are inevitably more vulnerable to extinction from stochastic events.”

The habitat connectivity issues addressed in this section were identified based on effects of roads and other
facilities and activities on the movements (especially migrations and emigration) of spotted frogs and boreal
toads. Restricting and eliminating migrations, dispersal, emigration, and other movements can have major adverse
effects on amphibian populations (Maxell and Hokit 1999, Forman et al. 2003, Patla and Keinath 2005, Andrews
et al. 2008, Beebee 2013). Some of these connectivity issues may not apply to a range of wildlife species, which
is unlike all of the other elements in this section (section A).
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Key movements include the following: (1) movements from their existing hibernation sites to breeding sites, from
breeding sites to their summering habitat, and from summering habitat back to their hibernation sites; (2)
movement to and from habitat they had used in the past that may now be blocked by a road; (3) colonization of
new areas; and (4) movement between different metapopulations which would foster genetic interchange. For a
given metapopulation, movements are especially important within 200 yards of each existing breeding site and
each known historic breeding site having capable amphibian wetland habitat, and it is also very important within
1/3 mile from each of these breeding sites. And, depending on the local situation, movements are important within
1% mile of these breeding sites and beyond this perimeter, particularly for establishment of new breeding sites or
re-establishment of previously-used breeding sites and for genetic interchange among local populations.

Additionally, movements between metapopulations is increasingly being recognized as important to the long-term
sustainability of populations of amphibians (Marsh and Trenham 2001, Funk et al. 2005, Smith and Green 2005).
This requires habitat connectivity at distances of as much as 3 miles or more (i.e., 1% miles x 2) between breeding
sites in two different metapopulations (see “Within 1% miles of Breeding Wetlands” subsection of the “Buffer
Zones and Levels of Protection” section).

Habitat connectivity is most important in riparian corridors since this is where most movement of spotted frogs
and boreal toads likely occurs (see the “Buffer Zones and Levels of Protection” section), but habitat connectivity
in uplands is increasingly being shown to be important in amphibian conservation (Skelly et al. 1999, Marsh and
Trenham 2001, Pilliod et al. 2002). Pilliod et al. (2002), for example found that spotted frogs migrated through a
wide range of habitats including big sagebrush and forestland. Marsh and Trenham (2001) cited eight or more
studies showing that terrestrial conditions between breeding wetlands, including habitat fragmentation due to
human activities, strongly influenced amphibian populations in areas in which this was evaluated.

Development of Suitable Condition Statements

Summary of Management Direction

In addition to Forest Plan Objective 3.3(a), Sensitive Species Management Standard, and higher-level direction on
sensitive species, the following provisions of the Forest Plan require the Forest Service to minimize road building
in riparian areas and to relocate existing roads in riparian areas outside of riparian areas where possible, which
directly addresses issues related to habitat connectivity and fragmentation. Forest Plan Objective 3.3(a), Sensitive
Species Management Standard, and higher-level direction on sensitive species call for suitable conditions to be
provided, which includes suitable conditions with respect to habitat connectivity.

Goal 4.1 (Forest Plan) — “Road management preserves wildlife security, soil, visual resource, and
water-quality values.”

Objective 4.1(a) — “Minimize new road building and downgrade or close existing roads and
motorized access trails to maintain or increase wildlife security.”

Obijective 4.1(b) — “Design roads and structures to retain soil, visual resource, and water-quality
values.”

Streamside Roads Standard (Forest Plan) — “Wherever possible, roads will avoid riparian areas or
drainageways. Where riparian areas or drainageways cannot be avoided, location and design of roads will
apply sediment-reduction practices to prevent degradation of riparian or stream quality. Roads presently
within riparian areas will be relocated outside riparian areas where possible.”

Road Maintenance in Riparian Area Standard (Forest Plan) — “Maintenance, improvement, and repair
of roads within riparian zones would mitigate impacts of the road to water quality, but would not avoid
impacts because erosion and sedimentation would continue, albeit at a lower rate, and roads would
continue to be a source of contaminants.”

The 2012 Planning Rule addresses connectivity also addresses connectivity; although BTNF is not yet fall under
the 2012 Planning Rule, it will within the next few years. The planning rule will require new Forest Plans to
include plan components that will “maintain or restore the ecological integrity of terrestrial and aquatic
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ecosystems and watersheds in the plan area, including plan components to maintain or restore structure, function,
composition, and connectivity, taking into account...” a wide range of considerations, such as system drivers,
including dominant ecological processes, disturbance regimes, and stressors (USFS 2012:21264, § 219.8(a)). This
is consistent with the ecological literature.

Estimated Natural Conditions

The biophysical setting in which amphibians moved from site to site prior to Euro-American settlement and that
would exist today in the absence of any human-created structures and facilities (e.g., roads, reservoirs,
campgrounds) constitute natural conditions for his element. In other words, natural conditions for this element
entail habitat conditions that do not artificially restrict the migrations, dispersal, and other movement of
amphibians in any way. While natural conditions for this element represent the high end of suitability, in the
context of what the area naturally supports, they do not represent the entire range of suitable conditions, as
discussed in the “Deviations from Estimated Natural Conditions to Accommodate Other Uses” section, below.

It is recognized that there were many barriers to amphibian movement prior to Euro-American settlement (e.g.,
large contiguous stands of dense conifer forestland, cliff bands, extensive big sagebrush steppe), but this part-and-
parcel with the natural landscape and it influences the natural capacity of the BTNF to maintain amphibian
populations. Because spotted frogs and boreal toads are part of the amphibian community in the BTNF area, this
means they were able to persist and possibly flourish despite these biophysical limits to movements.

Deviations from Estimated Natural Conditions to Meet Needs of the Species

There is no need, from the standpoint of spotted frogs and boreal toads, to make any fine-filter adjustments to the
coarse-filter approach of approximating habitat connectivity, with respect to artificial restrictions on movements,
in order to meet Forest Plan Objective 3.3(a), the Sensitive Species Management Standard, the Diversity of
Wildlife Habitat Guideline, and higher-level direction with respect to these species. This is because (1) there are
no beneficial aspects of human-constructed facilities and human activities that restrict amphibian movements, (2)
all human-related facilities and activities that restrict amphibian movements are detrimental to varying degrees,
and (3) movements unrestricted by human-constructed facilities and human activities represents conditions under
which amphibian communities formed or developed in the BTNF area.

Deviations from Estimated Natural Conditions to Accommodate other Uses

Given the multiple-use mandates of the Forest Service, and given the impossibility of having movements of
amphibians totally unrestricted by human-related factors on the BTNF that support multiple uses (e.g., roads,
reservoirs), it will be necessary to accommodate some degree of deviations from natural habitat connectivity
caused by these roads and other facilities. On the other hand, roads and other facilities and activities that restrict
movements of spotted frogs and boreal toads can only be accommodated to the extent that suitable conditions
with respect to habitat connectivity are still provided for these species, including through the use of mitigation
measures. Two important characteristic of roads that result in disproportionately greater restrictions to movements
than natural biophysical features are as follows: (1) roads run perpendicular to riparian corridors and there are few
natural biophysical features that hinder or block amphibians attempting to move up and down these corridors; and
(2) motorized vehicles traveling on roads compound the impact by killing some of the individuals that attempt to
cross roads, and in some cases, the level of mortality can combine with the physical presence of a road to create
effective blockage as well as elevated mortality. Roads that run parallel to riparian areas also introduce an
unnatural limitation to movements given the length of this physical feature and potentially elevated mortality.
Two important characteristic of reservoirs that result in disproportionately greater restrictions to movements than
natural biophysical features (e.g., lakes formed due to landslides) are as follows: (1) some reservoirs are
substantially larger than lakes formed due to landslides; and (2) highly fluctuating water levels, especially large
reductions in water levels during the summer, result in bare ground where amphibians would normally move
(very wide shorelines of bare ground for miles). Also, there are more reservoirs than there are naturally formed
lakes along rivers and streams.

Characterizing the suitable biophysical settings that allow adequate movements by spotted frogs and boreal toads
is difficult. It is clear that natural restrictions to movements were not sufficient to hinder the establishment and
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maintenance of spotted frog and boreal toad populations in the BTNF area, but how many human-constructed
facilities (to meet Forest Plan direction for recreation and other uses) can be added in any given area without
negatively impacting local populations?

Thus, a key question is, at what point — starting with no artificial restrictions to movements and incrementally
adding more — do human-constructed facilities like roads and reservoirs limit movements of these species
enough to contribute to substantive declines in local populations (metapopulations) and declines in populations at
the BTNF level? The emphasis needs to be on metapopulations populations for reasons discussed in the
“Requirement to Maintain Sufficient Distribution to be Resilient and Adaptable to Stressors” subsection in the
beginning of Part | and in the “Multiple Stressors” section. From the standpoint of meeting Objective 3.3(a) with
respect to spotted frogs and boreal toads, especially in DFC areas 10 and 12 of the BTNF, any assessments of this
habitat element should begin with the understanding that an absence of artificial restrictions on movements within
about 1% miles of all existing breeding sites would best provide suitable habitat conditions. Then, the assessment
should identify the roads and other facilities that can definitively be shown to not materially inhibit or restrict
amphibian movements.

The situation would need to be addressed on a population by population level on the BTNF. Intensive inventory
and modeling would be needed to assess natural and artificial biophysical features that hinder or block amphibian
movements for any given local population of spotted frogs or boreal toads on the BTNF. Because there is
insufficient funding for doing this for even a small number local populations, a two-pronged approach could be
used as a starting point to defining suitable conditions: (1) focus on minimizing occurrence of artificial features
that hinder or that could hinder frog and toad movements, especially close to wetlands and in riparian areas; (2)
identify maximum densities of artificial features that have potential to hinder frog and toad movements.

Suitable biophysical conditions at local scales include the ability of a large majority of spotted frogs and boreal
toads to move between hibernation habitat, breeding sites, and summer habitat unimpeded or relatively
unimpeded by roads and other facilities. Given the magnitude of negative effects of roads on spotted frogs and
boreal toads especially near wetlands and in and near riparian areas (see “Risk Factors and Recovery Factors,”
below), suitable biophysical conditions related to amphibian movements entail no net increase in roads/facilities
that could hinder amphibian movements, lower number and density of roads and other facilities that could hinder
amphibian movements relative to the number and size of riparian “spokes” leading away from breeding sites, and
lower potential for roads and other facilities to hinder movements (e.g., through mitigation measures). Where a
breeding complex exists along a riparian corridor and where no other riparian corridors have the potential to
provide for movements of frogs or toads to and from the breeding complex, one road crossing the riparian zone
has the potential to have major effects on the local population. Similarly, even where multiple riparian corridors
provide travel routes to and from a breeding complex, one or two road crossings have the potential for major
effects on movements if the road(s) cross a major riparian area that provides access to the other riparian corridors.

Suitable Condition Statements

Ideal habitat connectivity with respect to artificial restrictions on movements, from the standpoint of spotted frogs
and boreal toads (i.e., natural conditions), would be for there to be no roads, motor-vehicle trails, reservoirs, or
other facilities that act as barriers to their movements within 1% miles of spotted frog and boreal toad breeding
sites or anywhere where movements can be restricted. However, because of the multiple-use directives of the
Forest Service and because a large network of roads already exists that support several uses (e.g., recreation,
timber harvest, livestock grazing), these ideal conditions are not possible.

With this reality in mind, suitable conditions for this element at the local population level — in order to meet
Forest Plan Objective 3.3(a) and Sensitive Species Management Standard with respect to spotted frogs and boreal
toads — is for a large majority of frogs and toads at any given breeding site to be able to (1) move from their
existing hibernation sites to breeding sites, and from breeding sites to their summering habitat, and from there
back to their hibernation sites; (2) move to and from habitat they had used in the past that may now be blocked by
a road; (3) colonize new areas; and (4) move between different local populations which would foster genetic
interchange.
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A quantitative statement of suitable habitat connectivity is premature at this time, and may not even be possible.
Also, while landscape-scale suitable conditions for this element may be helpful, this would require a major effort
that would involve determining and analyzing the existing network of system and non-system roads, amphibian
distribution and movement patterns, and biophysical land features, as well as the process to actually develop
suitable condition statements using this and other information (e.g., see Andrews et al. 2008). Based on suitable
condition statements developed through such a process, they would likely step down eventually to the suitable
conditions identified in the previous paragraph.

The following suitable condition statements were based on the information provided in the previous pages and
were guided to some degree by the risk factors outlined in the “Risk Factors and Restoration Factors” section
(they were used to help focus attention on factors that pose the greatest risk). Suitable condition statements define
conditions that need to be met in order to meet the “suitable habitat” portions of Objective 3.3(a) and the higher-
level authorities this objective supports. The following descriptions of suitable conditions are written
gualitatively.

1. A large majority of spotted frogs and boreal toads in each local population are able to make the following
movements unimpeded or nearly unimpeded by roads and other facilities and activities: (1) movement
from their existing hibernation sites to breeding sites, from breeding sites to their summering habitat, and
from summering habitat back to their hibernation sites; (2) movement to and from habitat they had used
in the past that may now be blocked by a road; (3) colonization of new areas; and (4) movement between
different local populations which would foster genetic interchange. This is most important within 200
yards of existing breeding sites and historic breeding sites having capable amphibian wetland habitat; is
also very important within 1/3 miles of these breeding sites; and is also important within 1% miles of
these breeding sites.

“Existing breeding sites and known historic breeding sites having capable amphibian wetland habitat” is
identified as the geographic scope because restrictions on placement of roads and other facilities that impede
movements are most critical where breeding sites exist, but restrictions can only be imposed around breeding sites
that are known. Existing and known historic breeding sites only comprise a portion of the capable amphibian
wetland habitat, and applying restrictions over such a large area would be overly restrictive. This highlights the
importance of conducting thorough pre-development surveys to ascertain whether any existing or capable
breeding sites would be affected. Objective 3.3(a) and the requirement to avoid or minimize impacts to sensitive
species (FSM 2670.32) must be met regardless of whether locations of breeding sites are known. Pre-development
surveys and appropriate changes to any development proposal would account for this.

Elements of Other Suitable Conditions Supporting the Above Suitable Condition Statements

The following suitable conditions were taken from other sections of the report.

A.1. Distribution and Amount of Wetland and Wet/Moist Riparian Habitat — The greater the extent to
which suitable conditions for riparian habitat are achieved, especially with respect to roads in riparian
zones (i.e., fewer roads), the higher will be the attainment of suitable conditions for habitat connectivity.

C.1. Survival as Affected by Vehicles, Heavy Equipment, Livestock, and Recreationists (Direct Impacts)
— To the extent suitable conditions with respect to survival as affected by crushing by vehicles are
achieved, suitable conditions for habitat connectivity will also be achieved.

Risk Factors and Restoration Factors

Several facilities and human activities (risk factors) — described below — reduce habitat connectivity and
thereby work against the achievement of Forest Plan Objective 3.3(a) and the Sensitive Species Management
Standard with respect to spotted frogs and boreal toads. Sufficient constraints need to be placed on these human
activities in order to be able to achieve Objective 3.3(a).

Roads — Andrews et al. (2008) identified two general ways in which roads act as barriers for amphibians: (1)
animals are killed on roads in large enough numbers that functionally prevents genetic interchange between
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populations, and (2) animals avoid roads on a behavioral basis, thereby contributing to isolation and habitat
fragmentation. They also noted that crossing roads can increase desiccation rates, which can become an especially
important factor where adjoining habitats are altered and no longer provide the moist conditions they did prior to
their alteration (e.g., due to livestock grazing or camping).

Forman et al. (2003:129-133, 226-230) described, in a little more detail, several ways that habitat connectivity is
reduced or impacted by roads: roads can be barriers to the movement of amphibians, small mammals, and other
wildlife by restricting or preventing movement up and down riparian corridors, between riverine/wetland habitat
and riparian habitat, between riparian/riverine habitat and upland habitat, and between wetland complexes within
a riparian zone. By acting as barriers to animal movements, roads reduce the amount of habitat available to some
species, thereby shrinking available habitat more than the road base destroyed.

Even narrow roads and roads with low traffic volumes can block or limit amphibian movement. Forman et al.
(2003) and Maxell and Hokit (1999) cited several studies showing that narrow roads and motor-vehicle trails (e.g.
less than 10-feet wide) can restrict movements of some species of amphibians. Andrews et al. (2008) cited one
study indicating that low-use forest roads can impede movements of some amphibian. The following description
of one example of habitat fragmentation was provided by Patla and Keinath (2005:50):

“A study of Columbia spotted frogs in Yellowstone National Park documented a population decline of
approximately 80 percent between the 1950s (when the population was initially studied) and the 1990s,
declining from about 1500 frogs to 300 frogs. Road construction was identified as one of the most likely
causes of the local decline (Patla 1997, Patla and Peterson 1999, Patla and Peterson in prep). The road,
which was constructed during the interval between the two studies, separated a breeding site from an
over-wintering habitat. Thirty years after road construction occurred, the frog population was
concentrated in habitat areas clustered on one side of the road, and the migration pattern documented in
the 1950s across the area subsequently bisected by the new road was nearly abandoned. Spotted frogs
ceased to attempt breeding at the pond nearest the road after 1994...”

This example highlights the sometimes major or severe impacts that occur that are never known. If the first study
had not been conducted, researchers in the second study may very well not have known that spotted frogs once
occupied habitat on the other side of the road. Prior to about five years ago, there was very little monitoring on the
BTNF, and many changes in distribution and abundance could easily have occurred without any understanding of
what took place.

Patla and Keinath (2005:49) listed the following ways in which roads fragment amphibian habitat:

» “alter amphibian behavior and movement patterns, causing disruption of breeding activities and migration
(examples and sources in Jochimsen et al. 2004)

» prevent individuals from reaching habitat components needed for breeding, foraging, and over-wintering
* reduce the chance of colonization of unoccupied or new habitats, and a higher risk of local extirpation

* isolate populations from each other, resulting in lower chances of successful interchange of individuals
and a higher risk of local extirpation (Vos and Chardon 1998). ”

Jochimsen (2004:30) characterized roads as “...landscape features that alter and fragment natural habitats,
and as a result, may impede the movement of amphibians and reptiles. The barrier effect can occur when
1) animals are killed on the road in unsustainable numbers such that sufficient interchange of
individuals does not take place; 2) the surrounding habitat quality is reduced such that animals cannot
persist; or 3) animals behaviorally avoid the road contributing to isolation and habitat fragmentation.”
They cited numerous scientific studies demonstrating the habitat-fragmentation capability of roads.

In a study of moor frogs in the Netherlands, Vos and Chardon (1998) found that lower probabilities of moor frogs
occuping a pond corresponded with higher levels of road density. They concluded that roads increased isolation
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between ponds which contributed to habitat fragmentation, and that even minimally fragmented habitat resulted in
detectable negative effects on moor frogs.

New road construction and road widening on the BTNF (including for timber harvest and oil and gas
development) in riparian areas occupied by spotted frogs or boreal toads and near wetlands used by these species,
could cumulatively impact spotted frogs and boreal toads to the extent the road(s) prevent or limit movements to
previously used breeding sites, summering habitat, or winter habitat; prevent or limit movements to currently
unused areas; or isolate populations from each other. It is possible that some of the major roadways on the BTNF
and possibly even smaller roads are bisecting riparian habitat and creating divisions between riverine and riparian
habitat and between riparian and upland habitat. Widening roads increases the potential that a given road acts as a
barrier to movements.

Restricted or impeded movements due to roads can be mitigated to some degree in some situations with wildlife
underpasses (greater than about 2 ft. tall and 1 ft. wide), culverts, and fencing (Maxell 2000, Andrews et al. 2008,
Beebee 2013). However, these measures have been shown to be ineffective in at least some situations (Andrews et
al., Beebee 2013). As an example, Maxell (2000) reported on one study showing that less than 4% of a local toad
population used the culverts installed for their migrations. This highlights the importance of being certain that a
new road is needed in the first place and, if it is determined to be worth the environmental effects, locating the
road in ways that avoid barriers to amphibian movement. While Andrews et al. (2008) described several cases
where culverts, bridges, and overpasses were demonstrated to be effective in facilitating movement of certain
reptile and amphibian species across roads while minimizing mortality, they stressed that “Post-construction
mitigation measures serve only as a second option as they do little to minimize, remove, or avoid the majority of
indirect effects of roads...” Patla (2001) highlighted the amphibian tunnel installed as part of the Greys River road
upgrade in 2000, but monitoring was not undertaken to ascertain the extent to which it is being used.

Expansion of Forestland and Overrepresentation of Late-Seral Forestland — It is possible that the expansion
of conifer forestland and overrepresentation of late-seral forestland limits migrations of spotted frogs and boreal
toads in some parts of the BTNF. Boreal toads typically do not venture deep into forests, especially in closed
canopied forests (Rafael 1988 and Wind and Dupuis 2002). Spotted frogs likely do not venture far into closed
canopied forest even during migrations.

Plant Communities with Depleted Species Composition — Because of the large reduction in hiding and escape
cover and large reduction in shading and humidity retention attributes caused by shifts in species composition
from relatively tall, dense herbaceous vegetation to short, sparse herbaceous vegetation (see “A.4. Herbaceous
Species Composition” section), it is possible this could present or contribute to barriers to movements by spotted
frogs and boreal toads. An example is riparian communities dominated by nonnative bluegrasses that (1) produce
shorter vegetation of less canopy structure than native communities, (2) many times have reduced vigor which
further reduces height and canopy cover, and (3) typically are heavily grazed which essentially eliminates cover
for frogs and toads. Another example is tall forb communities that were converted to communities dominated by
mule ears or tarweed.

Heavy to Severe Grazing — Because low retention of herbaceous vegetation (e.g., <50% retention of total
herbaceous vegetation) in spotted frog and boreal toad habitat eliminates most if not all of the hiding and escape
cover, shading, and moisture-retention attributes (see the “B.3. Height and Structure of Live Herbaceous
Vegetation, Thatch, and Litter” section), herbaceous communities that are heavily or severely grazed could pose a
barrier to movement by adult or juvenile spotted frogs and boreal toads. When combined with wide roads, the
barrier effect could be compounded. For individuals that do attempt to cross such areas, it could increase
mortality. Andrews et al. (2008) noted that increased desiccation rates due to crossing roads can become an
especially important factor where adjoining habitats are altered and not providing the moist conditions they did
prior to their alteration (e.g., due to livestock grazing). Where heavily or severely grazed areas do not deter
amphibians from crossing them, low retention conditions have the potential to elevate mortality rates through
increased predation stemming from lack of hiding cover and increased desiccation due to depleted shade and
moist microsites.
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The Forage Utilization Standard allows for as high as 65% utilization in riparian areas, and up to 55% where
conditions are less than satisfactory. This level of grazing is sufficient to remove most or all shade that may have
been available before grazing, depending on the community type (e.g., species composition) and pre-grazed
height of vegetation.

Oil, Gas, and Mineral Developments and Building Complexes — Oil, gas, and mineral development sites and
building complexes also have the potential, depending on their location, to act as barriers to dispersal, migrations,
and other movements. These sites act as barriers in similar ways that Forman et al. (2003:129-133, 226-230),
Patla and Keinath (2005), and Andrews et al. (2008) described roads as presenting barriers, except that sites are
much shorter (i.e., not linear) but wider and may include physical structures that present more solid barriers than
roads. In some ways, oil, gas, and mineral development sites and building complexes present lesser movement
barriers because they are non-linear, but despite being smaller, some sites may present more-effective barriers.

The short vegetation and extensive areas of bare ground (e.g., gravel, pavement) increase the exposure of
amphibians to predation for any individuals that attempt to cross oil, gas, or mineral development site or building
complexes. Also, because of the wide areas to cross with minimal if any moist microsites, and physical barriers or
“traps” (e.g., window wells) that may stop amphibian movement, there is an elevated potential for toads and frogs
attempting to cross these sites to die of desiccation.

Camping and Associated Activities — It is possible that campgrounds and dispersed camping areas in and
adjacent to riparian areas, and some of the activities associated with camping (e.g., ATV use in the camping area)
contribute to barriers to movements in some situations. Herbaceous vegetation is maintained at a short height,
willow communities may be incrementally “pushed back” (due to mechanical damage), human activity is
prevalent, dogs are common, and predators (e.g., ravens, magpies, jays) may be more common (Maxell and Hokit
1999, Maxell 2000, Patla and Keinath 2005, USFWS 2012).

Reservoirs — Large reservoirs can also create barriers to movements (Maxell 2000, Patla and Keinath 2005).

Fish-Stocked Lakes — Murphy et al. (2010b) provided genetic evidence that habitat connectivity was negatively
affected by the presence of predatory fish in northeastern Idaho, among other factors. This is supported by
assessments by USFS (1997:23), Maxell (2000), Pilliod and Peterson (2001), and Reaser and Pilliod (2005:561),
and is particularly relevant to the Wind River Range (see the “Habitat Effectiveness and Survival with Respect to
Fish” section).

Conservation Actions to Consider

The following conservation actions would contribute to achieving and maintaining suitable conditions outlined in
the “Suitable Condition Statements,” above and, ultimately, to achieving Forest Plan Objective 3.3(a) with respect
to spotted frogs and boreal toads. The following management actions were based on a range of publications,
including USFS (1990), deMaynadier and Hunter (1995), Maxell (2000), Patla (2000), Forman et al. (2003),
Keinath and McGee (2005), and Patla and Keinath (2005), Andrews et al. (2008), PARC (2008), WGFD
(2010a,b), and Beebee (2013) as well as publications cited earlier in this section and the “Buffer Zones and Levels
of Protection” section.

I. Roads
1. Adhere to the Streamside Roads Standard and Logging in Riparian Area Standard.

1. All recommended conservation actions identified for roads and motor-vehicle trails in the “A.1.
Distribution and Amount of Wetland and Wet/Moist Riparian Habitat” and “C.1. Survival as Affected by
Vehicles, Heavy Equipment, Livestock, and Recreationists (Direct Impacts)” would contribute to
achieving desired conditions related to habitat connectivity and, therefore, apply here as well.

2. Wherever possible within 1/3-mile of breeding sites, especially within 200 yards of known breeding
wetlands and known historic breeding sites having capable amphibian wetland habitat, obliterate and
restore roads that may impede frog or toad movements or that may elevate mortality rates.
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Mitigation measures to consider include the incorporation of bridges, underpasses, and culverts, in
combination with fencing, to existing roads and ATV trails where roads and trails and motorized use on
these roads and trails may be acting as barriers to movements, especially where roads cross riparian
corridors or run parallel to riparian corridors. Where a road or motorized trail crosses a water course,
bridges, underpasses (e.g., concrete box culverts), and culverts should be wide enough that streambanks
exist on both sides of the water course inside of these structures. Wherever possible, low-water bridges
and vented fords with concrete box culverts (Clarkin et al. 2006, pages 5-16 through 5-20) should be
constructed, as they would allow movement of the stream channel over time and for riparian vegetation to
form inside the structures, allowing for movement of amphibians.

Although less effective, large single culverts can be used for the same purposes if they are wide enough to
encompass streambanks that are wide enough for travel by frogs and toads, except possibly during peak
flows. Wing fences can add to the effectiveness.

. Construct new roads and motorized trails on the appropriate side of breeding sites to reduce or eliminate

the need for spotted frogs and/or boreal toads to migrate or disperse across a given road or motorized trail.
This is a heavily involved process and would need to be followed up by monitoring to determine
effectiveness.

Where roads block or hinder movements to suitable habitat that currently is not used or is only being used
at a low rate, consider options from removing or moving the road or facility, constructing underpasses or
overpasses. This includes habitat created by the reestablishment of beavers in drainages they formerly
occupied and where one or more roads may hinder dispersal into the drainage.

. Depleted Herbaceous Species Composition and Livestock/Horse Grazing

Take action to allow for the restoration of plant species composition (see conservation actions identified
in the “B.1 and B.2” sections.

Provide for greater herbaceous retention levels as outlined in Objective B.2 (i.e., >70% retention of total
herbaceous vegetation).

I11. Oil, Gas, and Mineral Developments and Building Complexes

1.

Ensure that the footprint of oil, gas, and mineral developments are beyond 200 yards of breeding wetlands
and are at least 200 yards from riparian areas within 1/3 mile of toad and frog breeding sites. This would
limit the potential of heavy equipment crushing frogs and toads.

No building complexes within 200 yards of breeding sites and no building complexes within 100 feet of
riparian areas within 1/3 mile of breeding sites.

V. Reservoirs

1.

2.

Avoid, to the greatest extent possible, creation of reservoirs within the riparian areas within 1/3 mile of
breeding sites.

If a given reservoir is being considered for elimination, habitat connectivity for spotted frogs or boreal
toads would be an additional justification, depending on location.

Measures and Indicators

Currently Monitored Elements

The following information is available to monitor this element at a coarse-scale relative to known existing
breeding sites and known historic breeding sites having capable habitat. While this provides some indication of
the potential for habitat fragmentation and the potential for inhibiting frog and toad movements, it does not
directly indicate this, as there may be roads and motor-vehicle trails that do not inhibit frog and toad movements.
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» Location of Roads and Motor-Vehicle Trails, by Class — The BTNF currently has GIS layers for
designated-open roads and motor-vehicle trails by class, as well as a layer for non-system roads and
motor-vehicle trails.

» Location and Extent of Reservoirs — This data set should already be complete for the BTNF. Long-term
monitoring would not be very straightforward.

» Known Existing Breeding Sites and Known Historic Sites — While incomplete (i.e., there are many
existing and historic breeding sites that remain unknown), there is an existing layer that identifies all
known amphibian breeding sites.

Together, these layers can be used to determine the location of roads, motor-vehicle trails, and reservoirs within
different distances of known existing breeding sites and known existing historic breeding sites.

Additional Monitoring Elements to Consider

Other elements that would help in monitoring habitat connectivity include the following:

» Location and Extent of Dispersed Camping Sites, by Intensity of Use — Some of the dispersed camping
sites on the BTNF have been mapped, but the data set is incomplete.

Knowing the locations of all historic breeding sites, at least those still having capable habitat, would be useful, but
except for data that was collected historically this likely will not be possible to attain.

B. SHORT-TERM (E.G., ANNUAL) HABITAT ELEMENTS

These are important elements to achieving Objective 3.3(a) and other direction with respect to spotted frogs and
boreal toads, and they are also applicable to a wide range of other native wildlife species.

B.1. WATER QUALITY

Introduction and Background

This element is important because reductions in water quality, sometimes even relatively small reductions, can
adversely affect the health and survival of eggs, tadpoles, juveniles and adults, with the potential of mass
mortalities, as discussed later in this section. Alterations to water quality have the potential to limit the
achievement of Forest Plan Objective 3.3(a) and Sensitive Species Management Standard with respect to spotted
frogs and boreal toads.

The “Water Quality” section in Appendix A addresses most aspects of water quality in much more detail than the
discussion on the following pages.

The skin of amphibians is porous, which makes them susceptible to contaminants in water. Also, the aquatic and
terrestrial life history stages of amphibians and the permeability of their skins to water and gases renders
amphibians vulnerable to levels and types of chemicals that have been judged safe for other organisms (Patla and
Keinath 2005, Andrews et al. 2008).

Insects that frogs and toads feed upon can also be impacted by reduced water quality (Hornung and Rice 2003).

The most critical period is the larval stage (Keinath and McGee 2005), which spans from the egg-laying period
through the metamorphosis of frogs and toads, which is from late April through mid July at low elevations, and
from June through early September at high elevations (mid elevations fall between these two ranges). Therefore,
on cattle allotments, the highest potential for adverse effects is from the onset of the grazing season through mid
July, about 1 month for allotments with on dates in mid June. This period is missed on lower elevation portions of
sheep allotments. At higher elevations, the highest potential for adverse effects is from the onset of sheep grazing
through early September, typically about 1%%-2 months. Although much larger numbers of sheep use any given
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water source compared to cattle allotments, the duration of use is considerably shorter (e.g., a much shorter period
in any given day, and far fewer days) and sheep do not venture as far into the water as cattle.

Development of Suitable Condition Statements

Summary of Direct and Indirect Management Direction

In addition to Forest Plan Objective 3.3(a), Sensitive Species Management Standard, and higher-level direction on
sensitive species, the following legislation, executive orders, and Forest Plan management direction provide
protection against the loss of wetlands to roads and other facilities and, to a lesser degree, against the loss of
riparian habitat to roads and other facilities. Forest Plan Objective 3.3(a), Sensitive Species Management
Standard, and higher-level direction on sensitive species call for suitable conditions to be provided, which
includes suitable conditions with respect to water quality.

Section 101, 303, 319, of the Clean Water Act (1972, and amendments in 1977) — Section 101(a)(2)
identifies the following goal: to protect and enhance the propagation of fish, shellfish, wildlife, and
recreation in and on waters of the United States. In the absence of specific wetland standards, water
quality standards established for other surface waters can apply to wetlands as well.

Goal 1.3 (Forest Plan) — “Water quantity and quality are retained or improved for local users.”

Objective 1.3(a) — “Protect municipal, agricultural, and other potable water supplies and ensure that
management activities do not cause a deterioration in water-flow, timing, quality, or quantity.”

Obijective 1.3(b) — “Meet or exceed current State water quality standards and National Forest Service
water quality goals.”

Goal 4.1 (Forest Plan) — “Road management preserves wildlife security, soil, visual resource, and
water-quality values.”

Objective 4.1(a) — “Minimize new road building and downgrade or close existing roads and
motorized access trails to maintain or increase wildlife security.”

Obijective 4.1(b) — “Design roads and structures to retain soil, visual resource, and water-quality
values.”

The Forest Challenge Statement for minimizing impacts of roads is as follows: “Wildlife security, soil
values, and water quality are often affected by poorly designed or maintained roads. Frequently,

BTNF users create their own “roads” by simply driving off highway. The challenge is to manage roads
and their use to minimize wildlife security, soil, and water value losses. If the challenge is not met,
irretrievable loss of resources will occur through increased hunting and human-presence pressures on
wildlife, soil erosion, and stream sedimentation” (USFS 1990b:80).

Goal 4.7 (Forest Plan) — “Grazing use of the National Forest sustains or improves overall range, soils,
water, wildlife, and recreational values or experiences.”

Objective 4.7(b) — “Retain or enhance riparian vegetation, stream-channel stability, sensitive soils,
and water quality where livestock are present.”

Soil, Water, and Air Prescription (Forest Plan) — “Activities are planned to protect the quality of the
basic watershed resources of soil, water, and air.”

Water Quality Standard (Forest Plan) — “Forest Service or permitted activity or project will, at a
minimum, adhere to state rules and regulations concerning surface and ground water quality.”

Streamside Roads Standard (Forest Plan) — “Wherever possible, roads will avoid riparian areas or
drainageways. Where riparian areas or drainageways cannot be avoided, location and design of roads will
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apply sediment-reduction practices to prevent degradation of riparian or stream quality. Roads presently
within riparian areas will be relocated outside riparian areas where possible.”

Road Maintenance in Riparian Area Standard (Forest Plan) — “Maintenance, improvement, and repair
of roads within riparian zones would mitigate impacts of the road to water quality, but would not avoid
impacts because erosion and sedimentation would continue, albeit at a lower rate, and roads would
continue to be a source of contaminants.”

A gap in management direction for water quality is that water quality in isolated basin wetlands may not be
covered under any direction in the Forest Plan, except that (1) Water quality standard applies wherever state water
quality standards apply, and (2) the Clean Water Act appears to require satisfactory water for wildlife (e.g.,
amphibians) in isolated basin wetlands. The Act states that, in the absence of specific wetland standards [e.g., for
isolated basin wetlands], water quality standards established for other surface waters can apply to wetlands as
well. This means that Wyoming State water quality standards for aquatic life other than fish can be applied to
isolated basin wetlands, recognizing that water quality in some wetlands may naturally be near or below
thresholds for spotted frogs and boreal toads which in turn means that natural exceedences in all likelihood will
need to be accommodated.

Estimated Natural Conditions

The water quality that existed prior to Euro-American settlement and that would exist today in the absence of any
artificial impact on water quality constitute the natural conditions for his element. While the range of natural
conditions for this element does not encompass the entirety of suitable conditions for spotted frogs and boreal
toads (i.e., suitable conditions may entail lower-than-natural water quality in some wetlands), natural conditions
are encompassed within the range of suitable conditions for these species since these are the conditions under
which amphibian communities formed or developed in this area. Natural levels of water quality reflect what the
BTNF area can support in the absence of human-related impacts.

There are three main reasons why a natural level of water quality provides or contributes to suitable habitat
conditions for spotted frogs and boreal toads on the BTNF. First, water quality is important to both species,
especially during the breeding season. Water quality is important because reductions in water quality, sometimes
even relatively small reductions, can adversely affect the health and survival of eggs, tadpoles, juveniles and
adults, with the potential of mass mortalities (Maxell 2000, Keinath and McGee 2005, Patla and Keinath 2005,
Andrews et al. 2008, PARC 2008, Schmutzer et al. 2008, Burton et al. 2009). Sources include sedimentation from
uplands; urination, defecation, and trampling by livestock within wetlands; contaminants from motorized
vehicles; contaminants from oil and gas developments; human waste; and pesticides.

Second, a natural level of water quality provides or contributes to satisfactory breeding wetland habitat and
summer wetland habitat. While there are places on the BTNF where water quality in wetlands prior to Euro-
American settlement was degraded to varying degrees, this represents the baseline, and it is unlikely that water
quality affected by human facilities and activities would ever be of higher quality than natural conditions. This
means that a natural level of water quality likely represents the best possible water quality, relative to natural
factors that affect water quality on the BTNF (i.e., it represents the natural capability of the land).

Rather than providing estimates of a natural level of water quality in this subsection, estimates are provided of
relatively natural water quality in the “Deviations from Estimated Natural Conditions to Accommodate other
Uses” subsection, below.

Third, amphibian communities formed or developed in this area with natural levels of water quality.

Deviations from Estimated Natural Conditions to Meet Needs of the Species

There is no need, from the standpoint of spotted frogs and boreal toads, to make any fine-filter adjustments to the
coarse-filter approach of approximating the natural level of water quality in order to meet Forest Plan Objective
3.3(a), the Sensitive Species Management Standard, the Diversity of Wildlife Habitat Guideline, and higher-level
direction with respect to these species. This is because (1) natural water quality represents conditions under which
amphibian communities formed or developed in the BTNF area; (2) natural water quality would be favorable to
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spotted frogs and boreal toads compared to existing conditions where water quality is below natural levels; and
(3) upward trends toward a natural water quality, where it currently is below natural levels, would not adversely
affect spotted frogs and boreal toads relative to existing conditions.

One possible exception to this is that, given the multitude of factors that negatively currently affect these species,
along with strong indications of reduced population levels at the BTNF scale and likely disappearance of local
populations, maintaining higher-than-natural water quality may offset some of these other impacts. However, this
likely would not be feasible.

Deviations from Estimated Natural Conditions to Accommodate other Uses

Given the multiple-use mandates of the Forest Service, and given some of the inherent limitations of attaining and
maintaining fully natural water quality under uses like livestock grazing, motorized use, dispersed camping, and
timber harvest, and associated facilities like roads and trails, it likely will be necessary to accommodate some
degree of deviations from natural conditions caused by these uses. However, lowering the bar on water quality
can only be accommodated to the extent suitable water quality conditions are still provided for spotted frogs and
boreal toads, especially in breeding wetlands.

It also needs to be recognized that amphibian communities in this area developed with defecation, urination, and
trampling by native ungulates, including bison to some degree (DeLong 2009b) periodic fires and landslides that
indirectly resulted in pulses of high sedimentation rates. Compared to existing conditions, defecation, urination,
and trampling by native ungulates was likely higher prior to Euro-American settlement in wide, low-elevation due
to periodic use of these valley bottoms by bison and potentially higher use of these valley bottoms by elk (e.g.,
prior to roads and recreation). Bison probably only affected a small minority of breeding pools on the BTNF and
impacts were likely sporadic over time in wide low elevation valley bottoms, and elk densities were likely higher
in habitats that now have roads through them or along them (e.qg., valley bottom habitat) (DeL.ong 2009b for the
Greys River RD). Elk wallows provide an example where impacts to potential amphibian habitat are extremely
high. Elk wallows are traditional and it is unlikely they are used for breeding by amphibians given the high level
of impacts.

State of Wyoming Water Quality Standards were developed to protect water quality while allowing for a range of
other uses of the land (e.qg., livestock grazing, timber harvest, roads, motorized use), and the level of protection
varies depending on the intended use and type of water body. Spotted frogs and boreal toads have the opportunity
to inhabit Class 1, 2AB, 2A, 2B, 2C, 3A, 3B, and 3C waters on the BTNF. The following material was obtained
from section 4 (pages 1-10 to 1-12) of Wyoming Department of Environmental Quality (2013).

Class 1, Outstanding Water — “...surface waters in which no further water quality degradation by point
source discharges ther than from dams will be allowed. Nonpoint sources of pollution shall be controlled
through implementation of appropriate best management practices.”

Class 2, Fisheries and Drinking Water — *...waters, other than those designated as Class 1, that are
known to support fish and/or drinking water supplies or where those uses are attainable. Class 2 waters
may be perennial, intermittent or ephemeral and are protected for the uses indicated in each
subcategory...” Class 2AB water are used for both fisheries and drinking water; Class 2A waters may not
support fish but are used for domestic or public drinking water supplies; and 2B waters are used to
support fish but drinking water uses are not attainable; and 2C waters support nongame fish but not game
fish. All subcategories are also protected for aquatic life other than fish, wildlife, and a range of other
uses.

Class 3, Aquatic Life other than Fish — *...waters, other than those designated as Class 1, that are
intermittent, ephemeral or isolated waters and because of natural habitat conditions, do not support nor
have the potential to support fish populations or spawning, or certain perennial waters which lack the
natural water quality to support fish (e.g. geothermal areas). Class 3 waters provide support for
invertebrates, amphibians, or other flora and fauna which inhabit waters of the state at some stage of their
life cycles... Generally, waters suitable for this classification have wetland characteristics, and such
characteristics will be a primary indicator used in identifying Class 3 waters.”
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“Class 3A are isolated waters including wetlands that are not known to support fish populations or
drinking water supplies and where those uses are not attainable.”

“Class 3B waters are tributary waters including adjacent wetlands that are not known to support fish
populations or drinking water supplies and where those uses are not attainable. Class 3B waters are
intermittent and ephemeral streams with sufficient hydrology to normally support and sustain
communities of aquatic life including invertebrates, amphibians, or other flora and fauna which inhabit
waters of the state at some stage of their life cycles. In general, 3B waters are characterized by frequent
linear wetland occurrences or impoundments within or adjacent to the stream channel over its entire
length. Such characteristics will be a primary indicator used in identifying Class 3B waters.

“Class 3C waters are perennial streams without the natural water quality potential to support fish or
drinking water supplies but do support wetland characteristics. These may include geothermal waters and
waters with naturally high concentrations of dissolved salts or metals or pH extremes.”

While water quality may be lower-than-natural in some to many situations as a result of uses of the land and
associated facilities, meeting Wyoming State water quality standards in streams likely would maintain water in
these streams within the range of suitable conditions for spotted frogs and boreal toads (Keinath and McGee
2005:44), although one of the scientists that reviewed a draft (W. Estes-Zumpf, Wyoming Natural Diversity
Database) of this report assessed that maximum limits for some elements may not be set low enough for spotted
frogs and boreal toads and some important elements may be missing. W. Estes-Zumpf pointed out that, because
water quality standards only address a limited number of potential contaminants, it is possible for contaminants in
a particular wetland to exceed an acceptable range for spotted frogs and boreal toads while not exceeding any
limits of water quality standards.

An example that was identified in a more thorough review of the literature after the draft document is nitrate and
nitrite levels. The maximum allowable concentration of for both nitrate and nitrate+nitrate in waters protected for
fish and drinking water (Class 2 waters) is 10 mg/L (Wyo. DEQ 2013), and this exceeds levels that are safe for
spotted frog and boreal toad reproduction (see Appendix A). There are no maximum allowable thresholds for
nitrate or nitrite with respect to protecting aquatic life other than fish. Also, water quality standard for all Class 1
and 2 waters in Wyoming is 4.15 mg/L at pH 7.0 and 20 °C (Wyo. DEQ 2013:Appendix C), which is higher than
what the EPA (2013) identified as a threshold for chronic effects on aquatic organisms (1.9 mg/L total ammonia
nitrogen at pH 7.0 and 20 °C). As with nitrate and nitrite, there are no maximum allowable thresholds for
ammonium with respect to aquatic life other than fish. There also are no standards for phosphate.

Suitable water quality in breeding wetlands isolated from channelized-surface flow would likely be provided in
most situations when these waters meet the Wyoming State water quality standards for Class 3A and 3B waters
(i.e., for aquatic life other than fish), except as discussed above and in Appendix A.

In most cases, it is likely that water quality would remain within a suitable range where ground cover and plant
species composition in adjoining rangelands are satisfactory to maintain proper watershed functioning (see “A.4.
Herbaceous Species Composition”); roads and trails do not contribute more than minimal amounts of sediment
(i.e., if pertinent Forest Plan Standards, Prescriptions, and Guidelines and Wyoming State best management
practices are being met); if defecation, urination, and trampling by livestock and wildlife, in combination, are kept
to a minimum; contaminants from oil, gas, and mineral developments do not exceed established limits according
to Wyoming State water quality standards for aquatic life other than fish; and other elements affecting water
guality are kept to levels that do not exceed Wyoming State water quality standards for aquatic life other than
fish.

Water quality under this approach should be sufficient to meet Forest Plan Objective 3.3(a), Sensitive Species
Management Standard, and the Diversity of Wildlife Habitat Guideline with respect to spotted frogs and boreal
toads so long as ground cover and plant species composition in uplands is meeting desired levels, streambank
stability is at desired levels (see “A.3. Herbaceous Species Composition”), roads and trails are managed according
to Forest Plan direction and Wyoming State best management practices (e.g., see the conservation actions listed
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below), and herbaceous vegetation is retained at suitable levels in and around pools used by amphibians (see “B.3.
Height and Structure of Live Herbaceous Vegetation, Thatch, and Litter”).

Appendix A

Effects of changes in water quality on tadpoles is addressed in detail in the “Water Quality” section of Appendix
A; this appendix should be consulted for these details and for supporting scientific information.

Suitable Condition Statements

The following suitable condition statements were based on the information provided in the previous pages and
were guided to some degree by the risk factors outlined in the “Risk Factors and Restoration Factors” section
(they were used to help focus attention on factors that pose the greatest risk). Suitable condition statements define
conditions that need to be met in order to meet the “suitable habitat” portions of Objective 3.3(a) and the higher-
level authorities this objective supports. While the following descriptions of suitable conditions are themselves
written qualitatively, the Wyoming State water quality standards (e.g., Wyo. Dept. Environmental Quality 2013)
are quantitative.

1. At a bare minimum, within areas of capable amphibian habitat, water quality in perennial streams and
lakes meet Wyoming State Water Quality Standards applicable to the particular stream. (However, some
of the standards (e.qg., for nitrate) are insufficient to protect tadpoles from altered behavior and increased
mortality.)

2. At a bare minimum, in isolated, basin wetlands within 1/3 mile of known existing breeding sites and
known historic breeding sites, water quality meets Wyoming Water Quality Standards for Class 3A and
3B waters, except where standards are naturally exceeded; and nitrate, ammonium, and phosphorus do not
exceed concentrations that lead to chronic and acute effects on tadpoles, except to the extent these
thresholds are naturally exceeded. (However, some of the standards (e.g., for nitrate) are insufficient to
protect tadpoles from altered behavior and increased mortality.)

3. Nitrate concentrations do not exceed 2.5-5.0 mg/L, except where natural conditions exceed this level.
(This is based on scientific information in the “Water Quality” section of Appendix A.) Note: The
identification of maximum concentration of 2.5-5.0 mg/L is not intended to require any additional
monitoring; rather, it is provided to guide the development of objectives, design features, and best
management practices (e.g., minimum percent herbaceous retention threshold).

Capable amphibian habitat is used as the geographic scope of the first suitable condition statement because (1) it
encompasses known existing breeding sites, as well as a large majority of unknown existing breeding sites,
historic breeding sites, existing and historic migration and summer habitat, and potential future breeding,
migration, and summer habitat; and (2) meeting Wyoming State Water Quality Standards is a coarse-filter
objective that is required by the Forest Plan and Forest Service policy (FSM 2532) and that applies regardless of
the needs of amphibians.

Elements of Other Suitable Conditions Supporting the Above Suitable Condition Statements
The following suitable conditions were taken from other sections of the report.

A.1. Distribution and Amount of Wetland and Wet/Moist Riparian Habitat — Suitable conditions for
streambank stability and sedimentation are important for meeting suitable conditions for water quality
because (1) erosion of banks is an important contributor to reduced water quality where streambank
stability is lower than desired levels, which results from streambank vegetation being less than desired,
and (2) elevated sedimentation levels reduces water quality.

A.4. Herbaceous Species Composition — Suitable conditions for herbaceous retention are important for
restoring and maintaining suitable water quality conditions because ground cover that is below desired
levels contributes excessive amounts of sediments to streams and wetlands, especially when ground cover
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is less than 65%, and ground cover would meet suitable conditions where herbaceous plant species
composition is at suitable levels. Additionally, suitable conditions for herbaceous species composition
includes the lack of noxious weeds which, if attained, would minimize the potential for herbicide
contaminants being introduced into breeding and summertime wetlands.

A.6. Habitat Connectivity and C.1. Survival as Affected by Vehicles, Heavy Equipment, Livestock, and
Recreationists (Direct Impacts) — To the extent that attaining suitable conditions for habitat connectivity
(with respect to roads) and for survival as affected by vehicles (on roads) maintains lower road densities
or the elimination of roads up-gradient of breeding sites, the lesser the potential for sediments from roads
entering breeding wetlands.

B.2. Surface-Water Duration in Small Pools — To the extent suitable conditions for surface-water
duration are maintained, this would not exacerbate any water quality issues. As water levels decline in
wetlands, this increasingly concentrates contaminants and sediments.

B.3. Height and Structure of Live Herbaceous Vegetation, Thatch, and Litter — Suitable conditions for
herbaceous retention are important for restoring and maintaining suitable water quality conditions for two
main reasons. First, maintaining suitable retention levels for spotted frogs and boreal toads would help
ensure that suitable ground cover and herbaceous species composition are being maintained, which is
central to maintaining sedimentation rates within acceptable limits. Second, maintaining >70% retention
of total herbaceous vegetation at breeding sites would maintain urination, defecation, and trampling
within wetlands at relatively low levels in many cases. The “Water Quality” subsection in the >70%
retention portion of Appendix A provides at least moderate support for the assessment that retaining
>70% of total herbaceous vegetation in breeding wetlands would maintain suitable water quality for
spotted frogs and boreal toads.

B.4. Soil Looseness and Maintenance of Overhanging Banks — Meeting suitable conditions for soil
looseness in riparian areas would help in the process of restricting excessive amounts of sediment
reaching streams and wetlands.

C.2. Reproduction and Survival as Affected by Lights and Noise — To the extent that meeting suitable
conditions for artificial night lights and noise maintains larger distances between oil and gas
developments and breeding wetlands, the lower the potential there would be of contaminants reaching
these wetlands.

Risk Factors and Restoration Factors

The following risk factors have reduced water quality and have the potential to reduce water quality in the future,
which directly limits the attainment of suitable water quality conditions and, ultimately, the achievement of
Obijective 3.3(a), Sensitive Species Management Standard, and higher-level management direction with respect to
spotted frogs and boreal toads.

The “Water Quality” section in Appendix A describes in detail the effects of reduced water quality on tadpoles.

Livestock Grazing — Livestock effects on water quality, through urination, defecation, and trampling, can reduce
dissolved oxygen levels, increase eutrophication of water, increase turbidity, and increase nitrates, nitrites,
ammonia, and fecal coliforms (Maxell 2000, Keinath and McGeee 2005, Patla and Keinath 2005, Burton et al.
2009), although light to conservative levels of livestock grazing do not necessarily have biologically meaningful
effects on frogs and toads (Adams et al. 2009, Roche et al. 2012). As an example, Maxell (2000:15) stated that
“...eutrophication of waters fecal contamination may cause planorbid snail numbers to rise, thereby increasing the
number of nematode parasites and the rate of parasite infection that subsequently lead to limb deformities in
amphibians (Johnson 1999).” Additionally, “Veterinary products released into ponds and streams by the urine and
manure of livestock may negatively affect amphibian health and survival (Bishop et al. 2003)” (Patla and Keinath
2005).
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Water quality in wetlands used by livestock declines as intensity of use increases (Moore et al. 1979, Mosley et al.
1999, Scrimgeor and Kendall 2002, Hornung and Rice 2003, Holecheck et al. 2004, Schmutzer et al. 2008,
Burton et al. 2009). Declining water levels through the summer can make water quality problems worse through
increased concentrations of contaminants.

While most reported effects of livestock on water quality are negative, Maxell (2000:15) reported on one possible
positive effect of livestock grazing: “...in some areas livestock defecation and subsequent eutrophication of
waters may benefit some amphibian larvae via a bottom-up control of the food web (Reaser 1996).” Some studies
have failed to detect significant adverse effects of livestock grazing on water quality in breeding ponds; livestock
use in some of these studies was moderate to moderately high (Adams et al. 2009), but livestock use in other
studies was very light (Roche et al. 2012b, Mcllroy et al. 2013). Although Jansen and Healey (2003:213)
concluded that “...water quality attributes scored significantly higher in less intensively grazed wetlands, their
results with respect to water quality and livestock intensity were inconclusive, are difficult to interpret, and appear
to be conflicting based on the limited information in their paper. Livestock intensity was categorized as “low” and
“high,” but they did not provide sufficient information to translate intensity levels into something that could be
applied elsewhere. Also, while they categorized livestock use into these different categories, measured vegetation
parameters did not vary significantly between low and high intensity grazing wetlands. Because livestock grazing
intensity was approximated for each wetland based on “., dry sheep equivalent/ hectare/year,” the only other
apparent explanation is that sheep and cattle in the study wetlands may not have foraged on emergent vegetation
to any large extent when they watered.

Another form of water quality impacts is elevated sedimentation caused in part by livestock grazing. Elevated
sedimentation levels in wetlands and streams can originate from unstable streambanks and rangelands with
lowered ground cover and lowered plant species composition. Lowered ground cover (especially when less than
about 65%) contribute to elevated rates of overland flow, which typically increases erosion and, subsequently,
sedimentation in down-gradient streams and wetlands (Thurow 1991, Satturlund and Adams 1992, National
Research Council 1994, USFS 1997, Holechek et al. 2011; see also “Extent (i.e., width, acreage) of Riparian
Moist Meadow, Wet-Meadow, and Willow Vegetation” section, above). Lowered ground cover (especially
lowered vegetation and litter cover) and lowered plant species composition are discussed in the “A.4. Herbaceous
Species Composition” section, below. Keinath and McGee (2005), Patla and Keinath (2005), and other authors
have discussed the implications of soil erosion and sedimentation to amphibian conservation, specifically as it
pertains to reduced water quality. In fairly large parts of the BTNF have reduced plant species composition and
ground cover (USFS 1997), which likely contribute to lower water quality in some places.

Direct effects of livestock-use on water quality are proportionate to the volume of water in ponds/wetlands and
the intensity of livestock use, among other factors. Effects of livestock use on water quality, therefore, likely vary
considerably across water bodies in BTNF allotments, depending on rangeland conditions, and from year-to-year.
Direct effects of livestock grazing intensity on water quality are discussed further in the “B.3. Height and
Structure of Live Herbaceous Vegetation, Thatch, and Litter” section, below.

Roads, Trails, and Motorized Recreation — Roads and motor-vehicle trails can be major contributors to reduced
water quality in streams, wetlands associated with streams, and isolated wetlands (Satturlund and Adams 1992,
Forman et al. 2003, Pilliod et al. 2003, Andrews et al. 2008, PARC 2008). Given the locations and conditions of
roads on the BTNF, sedimentation from roads likely is an issue in some wetlands used by spotted frogs and boreal
toads on the forest. Citing Anderson et al. (1976), deMaynadier and Hunter (1995:251) stated that “As much as
90% of the sediment runoff from some harvesting operations have come from logging roads.” Satterlund and
Adams (1992:325-326) contended that the potential impact of roads and trails "upon erosion and sediment often
exceeds that of all other activities combined, especially in forests managed for timber," adding that "...the
problems developed by off-road vehicle (ORV) users have grown explosively. Similarly, Maxell (2000:12) noted
that “...it should be noted that many of the negative impacts associated with timber harvest may be associated
with the building and maintenance of roads and road traffic,” after which he cited several studies showing the
negative effects of sedimentation on amphibians. “...In many wildland areas they have become a major source of
watershed deterioration.”
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On some districts of the BTNF, like the Greys River Ranger District, the number and length of user-created ATV
trails continues to grow and likely is a source of elevated sedimentation in places. Some user-created trails run
straight uphill near streams and wetlands, which has the potential to contribute substantial amounts of sediment in
localized areas during heavy rainstorms and during snowmelt. There likely has been a decline in sediments
originating from motor-vehicle trails on the Jackson and Buffalo Ranger Districts due to the implementation of a
new travel plan (D. Deiter, District Ranger, Jackson Ranger District, personal communication 2013). Road and
trail design can offset some impacts, as compared to poorly designed roads and trails. Satterlund and Adams
(1992:327) cited an example in which systematic planning of roads in a steep, forested basin in Oregon reduced
road mileage by 11% and steep grades by 73%, as compared to when they were originally designed in a piecemeal
fashion. PARC (2008) identified these issues as concerns for amphibians in general.

Increased sedimentation in streams, rivers, and wetlands due to soil erosion from roads/trails and increased
turbidity due to roads and trails crossing through springs, seeps, and other wet areas has the potential to adversely
affect amphibians (Keinath and McGee 2005, Patla and Keinath 2005, PARC 2008), and they have the potential
to adverse impact amphibians in some places on the BTNF (Gomez 1994, Patla 2000). Sedimentation and
turbidity can also affect aquatic insects in streams and wetlands, which in turn can affect amphibians that depend
on them (Forman et al. 2003, PARC 2008, Andrews et al. 2008), and can affect the ability of tadpoles to locate
food (Schmutzer et al. 2008). Management of soil in areas used by motor vehicles requires intensive on-site
management to adequately mitigate impacts to soil (Douglass et al. 1999, USFS 1990b).

Roads, motor-vehicle trails, and associated motor-vehicle use can also reduce water quality by introducing
contaminants from vehicles, including organic compounds like gas, coolants, hydraulic fluids, oil, and other
lubricants; heavy metals from vehicle wear, combustion products, abrasives in brakes, catalytic converters, and
uncombusted fuel additives; and rubber from tire wear (Forman et al. 2003, Andrews et al. 2008, PARC 2008).
Sources of these contaminants include not only standard-size vehicles, but also ATVs, motorbikes, and
snowmobiles. D. Deiter (D. Deiter, District Ranger, Jackson Ranger District, personal communication 2013) has
done a considerable amount of this type of monitoring on other national forests, and felt this likely is not a big
concern. Magnesium chloride is applied periodically to some of the roads on BTNF. Dust, comprised both of
naturally occurring and contaminants listed above, also makes it into aquatic systems. Herbicides sprayed on
noxious weeds — which are more abundant along roadways — can also contribute to contaminants in wetlands
and streams if not properly applied. While seemingly non-significant compared to inputs along major highways
and interstates, contaminants have the potential to contribute to reduced water quality in wetlands and streams. As
traffic levels increase, the contaminant levels can increase due to tire wear, leaks, and spills resulting from
malfunctions and accidents (e.g., gasoline, anti-freeze, oil, gear fluid). The types of contaminants addressed in this
paragraph have been found to accumulate in food webs (Forman et al. 2003).

Creosote, which is a wood preservative and water-proofing agent for structures, and it has been shown to bio-
concentrate in a range of invertebrate species and some muscle and fish species, and it has been shown to cause
mortality in some of these species when exposed to high concentrations (Brooks 2000, Melber et al. 2004).
Effects on amphibians do not appear to have been tested, but amphibians are typically more susceptible to
contaminants than other species. However, bridges treated with creosote would only produce high concentrations
of contaminants in a limited area. In streams, toxicity levels would decline with increasing distance below the
bridge. While some existing structures on the BTNF were treated with creosote, it is not being used as a
preservative any longer on structures used on national forests.

Beyond impacts of system roads and motor-vehicle trails on habitat in the immediate vicinity and downstream of
the roads and trails, system roads and motor-vehicle trails provide a conveyance system that facilitates the spread
of impacts to backcountry areas beyond these system roads and motor-vehicle trails due to the propensity for user-
created motor-vehicle trails to extent beyond system roads and motor-vehicle trails in some non-wilderness parts
of the BTNF. Not only does a new road facilitate these extensions of the user-created network of motor-vehicle
trails in some places, widening and/or straightening of existing roads allows larger vehicles (e.g., RVs) with larger
ATV trailers to go further into parts of the national forest previously inaccessible to them, which increases the
chances that user-created motor-vehicle trails will be created in backcountry areas beyond these improved roads,
which in turn can increase impacts to water quality in affected areas.

178



Fire Fighting — The largest risk to water quality from fire fighting is the use of ammonia-based fire retardents
(e.g., ammonium phosphate and ammonium sulfate) and surfactant-based fire suppressant foams. Retardent
compounds do not dissolve easily and move fairly readily into surface water and ground water.

Citing a range of scientific studies, Pilliod et al. (2003) explained that, when fire retardant chemicals make it
directly into water, it often forms ammonium compounds that are slightly to moderately toxic to algae and
invertebrates and moderately to highly toxic to fish. Based on cited science, USFS (2011c) assessed that fish are
more sensitive to retardant than invertebrates. Thus, tadpoles likely are also more sensitive; tadpoles have been
shown to be negatively impacted by ammonium (Appendix A). Citing several additional studies, Pilliod et al.
(2003) added that prolonged exposure to elevated levels of ammonium compounds have been shown to have
minimal to moderate affects on the survival and development of amphibian embryos and larvae. He, therefore,
suggested that ammonium compounds may only be of concern in smaller lentic water bodies.

Pilliod et al. (2003:175) stated that “Possibly more important than ammonia toxicity is the release of yellow
prussiate of soda (also known as sodium ferrocyanide), an ingredient of fire retardants and suppressants used as a
corrosion inhibitor to minimize damage to equipment during storage and transport. This substance has been
shown to be highly toxic to fish and amphibians at very dilute concentrations, especially upon exposure to
sunlight,” for which he cited several papers. Pilliod et al. (2003:175) continued by explaining that “Fire retardants
and foam suppressants with sodium ferrocyanide under natural light conditions were highly toxic to southern
leopard frogs and boreal toads relative to treatments using the same chemical formulations, but without sodium
ferrocyanide or without exposure to sunlight. Sodium ferrocyanide is oxidized in the presence of natural solar
ultraviolet radiation, releasing higher concentrations of free cyanide.” Other chemicals (e.g., brominated diphenyl
ether, cyanide), which are toxic at high enough concentrations, can bioaccumulate in the tissues of tadpoles and
adults (Pilliod et al. 2003). Apparently, manufacturers had removed cyanide from retardants by 2004, which has
reduced the level of adverse effects of retardants.

Brown et al. (2015:42-43) reported on one incident in which fire retardent was dropped on a small breeding pond
of yellow-legged frogs. Although no cause-and-effect relationships were studied, there was a noticeable decline in
tadpoles within the pond.

Soil disturbance resulting from the creation of fire lines (e.g., from hand lines to lines created by bulldozers) can
increase sedimentation into breeding wetlands and other wetlands used by toads and frogs (Pilliod et al. 2003).

Wide fire breaks can be extensive and can result in similar habitat changes and biotic responses as those
associated with roads and road construction, including elevated sedimentation of streams and wetlands (Pilliod et
al. 2003); see the “Roads, Trails, and Motorized Use” section.

Timber Harvest and Fires — Sedimentation of streams and isolated water bodies, due to erosion from harvest
units and roads, can be one of the largest impacts of timber harvest on amphibians if applicable Forest Plan
standards and Wyoming and Forest Service best management practices are not properly followed. These impacts
have the potential to affect boreal toads and spotted frogs most significantly during the larval life stage when they
are limited to aquatic habitats.

Large, high-severity fires may result in sediment delivery to downstream breeding sites, which can affect tadpole
survival (McMahon and deCalesta 1990, McNabb and Swanson 1990, Satturlund and Adams 1992, Maxell 2000,
Patla 2001, Pilliod et al. 2003, Keinath and McGee 2005). In some small streams, sedimentation may increase to
10-100 times natural levels for 10 years or more (Pilliod et al. 2003). Sedimentation can also reduced the
longevity of wetlands (see the “B.1. Water Quality” section), particularly as a consequence of large flushes of
sediments which can occur with heavy rains following a severe fire.

As explained by Pilliod et al. (2003), post-fire surface runoff can result in nutrient loading in lakes and ponds or
pulses in streams. Intense fire in watersheds can result in increased concentrations of nutrients such as soluble
reactive phosphorus, ammonium, nitrate, and nitrite in streams, but the effects on amphibians is poorly understood
and may benefit or adversely affect amphibians depending on the amphibian species, life history stage, and other
factors. Some amphibian species are sensitive to elevated levels of nitrite, nitrate, or other nitrogenous
compounds, but the increased productivity of aquatic systems can benefit some species of amphibians, especially
during the tadpole stage (the “B.1. Water Quality” section of Appendix A addresses this in detail).
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Oil and Gas Development — Qil and gas development has the potential to impact water quality in wetlands used
by spotted frogs or boreal toads if occupied wetland habitat were to exist near developed sites (Loeffler 2001,
Keinath and Patla 2005, Patla and Keinath 2005). Patla and Keinath (2005:54) reported that threats from oil and
gas development and mineral extraction “...include environmental contaminants produced by tailings, released
groundwater, mining/transport accidents, acid drainage, and leaching of additional metals from stream and soil
substrates. Contaminated settling ponds can be used by toads (and presumably by frogs), exposing them to
accumulated heavy metals, some of which (e.g., copper) are acutely toxic to tadpoles (Loeffler 2001). Lefcourt et
al. (1998) describe the dramatic impact of heavy metals on the terrestrial and aquatic environment in northern
Idaho, where soils, rivers, and lakes have high levels of metals. They report that “only remnant, nonrecruiting
populations of anurans” occur in the upper reaches of the contaminated Silver Valley... Lefcourt et al. (1998)
tested the effects of heavy metals (i.e., lead, zinc, cadmium, and combinations) on spotted frog tadpoles and found
that they reduced the survival, growth, and fright response of tadpoles.” PARC (2008) also discussed the impacts
of developments on water quality and amphibians.

In addition to water quality impacts from normal operations (above), spills can occur, which would have major
adverse impacts on toads and frogs.

Camping and Residences — Thomas et al. (1979a), Doppelt et al. (1993), and Brown et al. (2015:55) identified
human waste as a contributing factor to reduced water quality. Given the large concentrations of people and
frequency of use in some dispersed camp sites in parts of the BTNF, this has the potential to be a water quality
issue where they occur in the vicinity of breeding and summer-long amphibian habitat, but the extent of the
contribution is unknown. Leaks in the septic systems at recreation residences, guard stations, and Forest Service
compounds can have the same impacts. Poorly designed and improperly located out-houses also can have similar
potential effects. Also, a small percentage of campers on the BTNF that empty their camper waste-water tanks
along roadways, which has the potential to contribute to reduced water quality.

Soaps, other cleaning ingredients and disinfectants, and other chemicals that may be dumped or spilled at
developed camping areas, dispersed camping areas, guard stations, recreation residences, and building complexes
can contribute to reductions in water quality where they exist near wetlands and riparian areas. Brown et al.
(2015:55) identified sunscreen and insect repellent as having potential to negatively impact Yosemite toads where
people swim in waters used by these toads.

Contaminants from motorized vehicles (See “Roads, Trails, and Motorized Recreation,” above) have the potential
to contribute to water quality issues in the vicinity of dispersed camping areas, developed campgrounds,
recreation residences, guard stations, and Forest Service compounds.

Pesticide Spraying, Rotenone, and Other Chemicals — Concerns about pesticides and other contaminants
include direct mortality; a variety of sublethal effects including behavioral changes, reduced disease resistance,
and synergistic effects with other factors that may adversely affect toads and frogs; and risks from non-active
components of supposedly safe insecticides and herbicides (Loeffler et al. 2001, Hogrefe et al. 2005, Patla and
Keinath 2005, Relyea 2005). Even if contaminants do not lead to die-offs, they can affect amphibians to the point
that sublethal effects, when combined with effects from other factors (e.g., loss of habitat, barriers to movements,
road mortality, less-than-suitable herbaceous retention levels, altered hydrology), can act synergistically to reduce
populations (see “Multiple Stressors and Viability” section for supporting literature).

Concern about chemical effects on amphibians is likely to continue escalating as information accumulates. For
example, USGS recently announced that air-borne contaminants are playing an important role in declines of
California amphibians (USGS 2000) and this was elaborated upon further in Brown et al. (2015) specifically with
respect to Yosemite toads. Teton County's Weed and Pest Supervisor recently decided to discontinue aerial
application of malathion due to findings by the EPA that the pesticide was present in water bodies of the county,
where it may affect fish and tadpoles. Maxell (2000) recommends that, in the absence of information regarding
the specific effects of a chemical on all life history stages of amphibians, herbicides and pesticides should not be
sprayed within 100 yards of water bodies and wetlands.

Available information indicates that rotenone can have serious impacts on spotted frog and boreal toad tadpoles
and there does not appear to be any information demonstrating its safe use in waters where and when tadpoles
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occur. The following quotes from conservation plans and assessments provide a good synthesis of available
information:

» “Rotenone applications at typical concentrations may not seriously affect adult amphibians but would
probably kill tadpoles and juvenile salamanders (California Department of Fish and Game 1985, Sousa et
al. 1988). However, it is difficult to predict the effects of rotenone on any particular amphibian species
because tolerances across taxa are highly variable (Hall and Henry 1992). Adult amphibians may avoid
water when it becomes toxic. Although this behavior may prevent direct mortality from poisoning, it may
subject amphibians to other threats such as predation and dehydration. Tadpoles cannot escape water and
would experience high levels of mortality if a lethal dose was applied. The effect on hibernating adult
amphibians is uncertain.” (Hogrefe et al. 2005:12-13)

« “Rotenone and antimycin, two commonly used piscicides, are toxic to boreal toad tadpoles
(Bruce Rosenlund, USFWS, pers. comm.). However, the use of these chemicals is closely
regulated by the CDOW, and a fish reclamation project using these chemicals in boreal toad
breeding sites would not be permitted.” (Loeffler et al. 2001:13)

e “...The impacts of rotenone-containing piscicides on amphibians and turtles were recently reviewed by
Fontenot et al. (1994) and McCoid and Bettoli (1996). They found the range of lethal doses of rotenone-
containing piscicides for amphibian larvae and turtles (0.1-0.580 mg/L) to overlap to a large extent with
lethal doses for fish (0.0165-0.665 mg/L), and to be much lower than the concentrations commonly used
in fisheries management (0.5-3.0 mg/L). Furthermore, they reviewed a number of studies that noted
substantial mortality of nontarget turtles and amphibian larvae. However, the effects of rotenone on turtles
and newly metamorphosed and adult amphibians was found to vary with the degree of each species’
aquatic respiration and their likelihood of exiting treated water bodies (Fontenot et al. 1994 and McCoid
and Bettoli 1996). Nontarget mortality of amphibian larvae was reduced by Hockin et al. (1985) by
providing several untreated refuge areas that could be accessed through Netlon fence divisions and by
protecting one refuge area containing high densities of amphibian larvae by placing a sheet of hessian
sacking soaked in a saturated potassium permanganate solution that neutralized the rotenone. The
nontarget effects of another piscicide, antimycin, have apparently not been formally studied, but
preliminary observations seem to indicate that antimycin is also toxic to turtles and amphibian larvae
(Patla 1998). In Montana all amphibian larvae as well as tailed frog (Ascaphus truei) adults and highly
aquatic spiny softshells and snapping turtles either use some sort of aquatic respiration or may be unlikely
to exit treated water bodies depending on the time of day and presence/absence of humans (Daugherty
and Sheldon 1982 and Ernst et al. 1994). Thus, all of these species are likely to suffer mortality through
the application of piscicides.” (Maxell and Hokit 1999:2.7)

There is increasing concern about herbicides such as Roundup due to lethal effects on amphibians (Relyea 2005).
Relyea (2005:1121) stated that “The most striking result from the experiments was that a chemical designed to
kill plants killed 98% of all tadpoles within three weeks and 79% of all juveniles within one day.” Additional
assessment is needed on herbicides being used on the BTNF and whether applications pose a threat to
amphibians.

Brown et al. (2015) summarized the potential effects of several herbicides on Yosemite toads and described
potential additive, multiplicative, and synergistic effects as follows: “Additive, multiplicative, or synergistic
effects of herbicides with other risk factors have only recently begun to be studied among amphibians, and remain
unstudied in Yosemite toads. Both Chen et al. (2004) and Edginton et al. (2004) found the Vision® formulation of
glyphosate increased in toxicity to the embryonic and tadpole stages of green frogs (Lithobates[Rana] clamitans)
and northern leopard frogs at higher pH treatments (2 7.5). Relyea (2005b) also emphasized the importance of
examining pesticide effects in a community context. In an outdoor mesocosm experiment using tadpoles of three
anuran species (gray treefrog [Hyla versicolor], American toad [Anaxyrus [Bufo] americanus], northern leopard
frog), zooplankton, and algae, where combinations of predators (no predators, red-spotted newts [Notophthalmus
viridescens], larval diving beetles [Dytiscus spp.]) and pesticides (no pesticides, the insecticide Malathion®, the
herbicide Roundup®) were manipulated, Roundup® (at a level of 1.3 mg of active ingredient/L) had substantial
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direct negative effects on the tadpoles, reducing total tadpole survival and biomass by 40 percent. However,
Roundup® had no indirect effects on the amphibian community via predator survival or algal abundance.”

Unnaturally High Populations of Native Ungulates — Grazing by unnaturally high population levels and
unnatural concentrations of elk likely has altered herbaceous species composition, including a reduction in ground
cover, in some parts of the BTNF (see “A.4. Herbaceous Species Composition”), which has potential to contribute
to reduced water quality (as a result of increased sedimentation) where affected rangelands are situated above
breeding wetlands and other wetlands used by spotted frogs or boreal toads. Differences between natural
conditions (including natural population fluctuations of elk) and existing conditions (consistently high numbers of
elk) likely have no more than minor effects on water quality. This is primarily because, in most situations, elk
spend little time near and in water.

Unnaturally high concentrations of elk for extended periods at winter feedgrounds likely contribute to reduced
water quality where they occur near streams and wetlands; i.e., where surface runoff from feedgrounds feeds
streams and where groundwater under feedgrounds contributes to surface waters.

Atmospheric Depositions — Atmospheric nitrogen levels are currently artificially high in many parts of the U.S.
due to a variety of reasons, including the burning of fossil fuels, and the deposition of inorganic nitrogen (mainly
in the form of NO3) contributes to elevated levels of nitrogen in some aquatic systems (Carpenter et al. 1998,
Camargo et al. 2005). Atmospheric nitrogen levels are artificially high and are increasing in western states,
including in western Wyoming. While Du et al. (2014) found that atmospheric nitrate levels in western states
remained fairly constant between 1985 and 2012, they found that atmospheric ammonium had increased
significantly during this period. Lehman et al. (2005) estimated that atmospheric nitrate levels increased 10-25%
between 1985 and 2002 in a zone encompassing the BTNF and that atmospheric ammonium levels increased 25-
50% and >50% between 1985 and 2002 in a zone encompassing the BTNF. Graphs in Du et al. (1985) show an
increase in atmospheric nitrate from 1985 through the late 1990s and then an apparent decline between then and
2012, which may explain the differences in findings between their study and that of Lehman et al. (2005).
However, Du et al. (2014:6) found there to be an overall increase in atmospheric nitrogen in western states,
resulting from no upward or downward trend in nitrate combined with an upward trend in ammonium. Ingersoll et
al. (2008) had similar findings for snowpack chemistry in the central Rocky Mountains, which encompasses the
BTNF; they found significant increases in ammonium and nitrate concentrations between 1993 and 2004.

Upward trends are being documented on the BTNF (Grenon et al. 2010). Grenon et al. (2010:34) concluded the
following from monitoring in the Wind River Range (1984-2008):

“Analysis of the B-T NF air monitoring assessment documents a consistently increasing trend in nitrogen
deposition. NHs+showed an increasing trend at all NADP sites, bulk deposition sites, and in lake
concentrations, but the trend was less pronounced. NOs- showed a increasing trend in lake samples, primarily
the inlets and at both bulk deposition sites. A sporadic increasing NOs-trend also was detected in deposition at
NADP sites for some seasons. An increasing trend in NHa«is occurring over much of the western United
States and may be partially due to increased agriculture emissions (feedlots, fertilizer, etc.)... This increasing
deposition of nitrogen into the Bridger Wilderness is of concern.”

Deposition of elevated levels of atmospheric nitrogen was identified in the Yosemite Toad Conservation
Assessment (Brown et al. 2015) as a risk factor affecting the status of Yosemite toads, which is a close relative of
the boreal toad.

Climate Change — Because climate change has increased aridity, reduced snowpack and stream discharge, and
in most assessments, reduced precipitation levels (see the “C.5. Survival and Reproduction as Affected by
Climate Change and UV Radiation” section), climate change likely has reduced the amount of water in wetlands.
McMenamin et al. (2008) specifically found a cumulative increase in percentage of permanently dry wetlands and
decrease in the number of hydrated wetlands in Yellowstone National Park due to climate change. They also
found indication that wetlands are desiccating earlier than what they did years ago.

Reductions in the volume of water in wetlands and accelerated desiccation rates contributes to lower water quality
by further concentrating contaminants (i.e., the opposite affect of dilution).
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Conservation Actions to Consider

The following conservation actions would contribute to achieving suitable conditions outlined in the “Suitable
Condition Statements,” above and, ultimately, to achieving Forest Plan Objective 3.3(a) with respect to spotted
frogs and boreal toads. The following management actions were based on a range of publications, including USFS

(1990),
(2005),

deMaynadier and Hunter (1995), Maxell (2000), Patla (2000), Forman et al. (2003), Keinath and McGee
and Patla and Keinath (2005), Andrews et al. (2008), PARC (2008), WGFD (2010a,b), and recent

allotment operating instructions, as well as publications cited earlier in this section and the “Buffer Zones and
Levels of Protection” section.

I. General

1.

Adhere to Forest Plan standards and guidelines for soil and water.

. Adhere to State water quality standards, Wyoming Dept. of Environmental Quality.

. Livestock Grazing

Implement minimum stubble height standards and limits on hoof action on streambanks, as described in
the conservation action under the “1. Extent of Riparian VVegetation” section, above.

Ensure that livestock grazing is being managed to meet ground cover and plant species composition
objectives reflective of healthy rangelands above breeding wetlands and other wetlands used by spotted
frogs and boreal toads. If existing ground cover and/or plant species composition are below objective
levels, take proper action to ensure appropriate adjustments are made to livestock management to
maintain upward trends.

Place all salt and mineral supplements at least ¥s-mile from live streams, springs, and wetlands.

Livestock carcasses must be moved to at least 100 feet from live streams, springs, and wetlands, and
should be moved 200 yards or more from breeding wetlands to the greatest extent possible.

Implement other BMPs pertaining to livestock grazing, as necessary, to minimize excessive erosion.

Collect and analyze water samples where water quality in breeding wetlands has the highest potential to
be negatively impacted by livestock grazing use. This would contribute information to the assessment of
livestock grazing effects on water quality.

I11. Roads, Trails, Motorized Use

1.

All conservation actions identified for roads in the “2. Direct Habitat Loss” section would contribute to
achieving suitable conditions in section A.1 and, therefore, apply here as well.

Adhere to the Road Maintenance in Riparian Areas Standard and Streamside Road Standard.

Make use of seasonal road and trail closures for portions of roads that are within 100 feet of toad and frog
breeding sites or that are higher in the drainage that contribute sediments, with the purpose of reducing
use of roads and trails are susceptible to accelerated erosion due to vehicle use when roads are wet.

Prior to any bridge construction that includes creosote-treated lumber within 200 yards of known existing
breeding sites, evaluate the potential for contamination by creosote. Creosote apparently is not being used
any longer.

IV. Fire Fighting, Fire-Use Fire, Prescribed Burning, and Timber Harvest

1.

Avoid the use of aerial retardants within a minimum of 300 feet of breeding wetlands and over aquatic
and riparian habitats used by boreal toads and spotted frogs. For each wildfire event, location of breeding
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sites in the vicinity of wildfire, including it’s potential paths, would need to be provided to the resource
advisor, staff officer, and command center (as per USFS 2011b:3). To facilitate protection of breeding
sites, maps showing the 300-ft. and 200-yard zones could be provided to the resource advisor.

Avoid the use of heavy equipment within 100 feet of known and suspected breeding sites and, inside of
1/3-mile of breeding sites, avoid the use of heavy equipment within 100 feet of riparian areas.

Avoid construction of fire lines with heavy equipment within 200 yards of breeding sites.

Avoid fuel storage, equipment staging, and equipment refueling facilities within 100 feet away of live
stream channels and wetlands within 1% miles of breeding sites.

Develop a contingency plan for spills over 25 gallons and for storage of 1,320 gallons or more.

Adhere to Forest Plan standards and guidelines and State of Wyoming and Forest Service best
management practices with respect to logging and vegetation treatments, as needed, to ensure that
logging, mechanical treatments, and prescribed burning to not accelerate erosion above breeding sites and
above other ponds used by spotted frogs and boreal toads.

. Oil, Gas, and Mineral Development

Provide a minimum buffer of 200 yards between mining sites and streams/wetlands within 1/3 mile of
toad and frog breeding sites.

Provide a minimum buffer of 100 feet between solid waste pits and streams/wetlands within 1/3 mile of
toad and frog breeding sites, and locate fuel storage caches and drilling fluid sumps a minimum of 330
feet from the high water mark of wetlands, lakes, and streams.

Avoid the use of tailings and holding ponds, but where these are absolutely necessary, manage them
according to the State of Wyoming Best Management Practices and provide barriers to prevent access by
boreal toads and spotted frogs.

V1. Camping, Recreation Residences, and Other Structures

1.

Enforce the existing special order that prohibits dispersed camping within 100 feet of streams, and this
should be extended to include frog and toad breeding wetlands as well.

Provide educational signs or pamphlets, at recreational sites near known breeding sites, about spotted
frogs and how they could be impacted by recreationists and their pets.

In dispersed camp sites, prohibit and/or discourage human waste within 100 feet of wetlands and streams.

Take measures to ensure that septic systems are not leaking and that out-houses are properly placed and
designed, especially where these facilities are within 1/3-mile of frog or toad breeding sites.

Wastewater from kitchens and water facilities, including that of camping trailers, need to be disposed of
at least 100 feet from wetlands and streams.

VI1I. Pesticide, Rotenone, and Other Chemical Applications

1.
2.

Ensure that herbicides, insecticides, and piscicides are only applied as prescribed on label instructions.

For herbicides for which effects on amphibian have not been tested, avoid spraying within 100 yards of
water bodies used by spotted frogs and boreal toads.

Avoid application of any insecticides within 200 yards of water bodies used by spotted frogs and boreal
toads and minimize application of insecticides in spotted frog and boreal toad habitat within 1/3-mile of
breeding sites.
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4. Coordinate with weed and pest districts and weed-sprayer contractors to ensure they are abiding by
necessary restrictions.

5. Avoid the use of piscides containing rotenone in any waters when occupied by spotted frog or boreal toad
tadpoles. Thoroughly investigate potential effects of rotenone and other piscicides prior to approving their
use in any water body that may be inhabited by spotted frogs or boreal toads, and avoid any application
that may result in mortality of eggs, tadpoles, metamorphs, or adults.

Measures and Indicators

Currently Monitored Elements

Water quality is not currently monitored directly, except in limited situations. The following elements, already
currently being monitored by BTNF hydrologists, fisheries biologists, and range management specialists, provide
proxies in part for the suitable condition statements for water quality in streams:

» Streambank Stability — So long as streambanks are at suitable stability levels — as outlined in Suitable
Condition Statement A.1— erosion along the stream channel should remain within acceptable limits. This
element is being monitored at MIM sites on most or all districts, primarily on livestock allotments.

» Stream Channel Integrity — This element is being monitored at MIM sites on most or all districts,
primarily on livestock allotments.

» Ground Cover and Plant Species Composition in Uplands —To the extent that desired conditions are being
met for ground cover and plant species composition (Suitable Condition Statement A.4), erosion rates
should be within acceptable limits. Monitoring of ground cover is well established on the BTNF, and
herbaceous species composition is increasingly being monitored on rangeland and riparian monitoring
sites.

» Streambank Shearing and Stubble Height on Green-line — These elements provide proxies for on aspect of
water quality in streams (i.e., the extent to which banks are being eroded due to current-years’ livestock
use on streambanks). It is being monitored at MIM sites on most or all districts, primarily on livestock
allotments.

The following elements currently being monitored by rangeland management specialists in can be used,
depending on the location of monitoring sites relative to amphibian habitat, as a proxy for the Suitability
Condition Statements for water quality in isolated basin wetlands and basin wetlands in riparian areas:

» Percent Retention of Herbaceous Vegetation — Corresponding with increases in grazing intensity in and
immediately around a wetland are increases in urination, defecation, and trampling, which in turn
incrementally reduces water quality. Percent retention of herbaceous vegetation provides an indicator of
this (see B.3, below, for more detail). Percent use of key forage species and percent use of total
herbaceous vegetation is being monitored to varying degrees on different districts.

Additional Monitoring Elements to Consider

» Water Quality — There currently are no plans to directly monitor water quality at spotted frog and boreal
toad breeding sites and in streams used by these species because proxies (see above) would be used
instead. However, there may be case-by-case needs. In these situations, pertinent water quality attributes
would be selected and monitored. As data on water quality is collected, it should be collected in ways that
will allow refinement of the way proxies are used.

» Sedimentation Rates Originating from Roads and Trails
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B.2. SURFACE-WATER DURATION IN SMALL POOLS (RETENTION OF
WATER INTO MID AND LATE SUMMER)

Introduction and Background

This element is important because frogs and toads, at a bare minimum, need water in breeding pools from just
before the egg-laying stage until tadpoles metamorphose into their adult-form (Carey et al. 2005, Keinath and
McGee 2005, Muths 2005, Patla and Keinath 2005). Metamorphosis occurs between mid July and late September,
depending on species, elevation, snowpack in any given year, and other factors, meaning that a sufficient amount
of standing water is needed in breeding pools through this period. Therefore, activities and facilities like drinking
by livestock in small breeding wetlands, extraction of water from such pools for fire fighting, and livestock
grazing that results in lowered water tables in riparian zones, have the potential to limit the achievement of Forest
Plan Objective 3.3(a) and Sensitive Species Management Standard with respect to spotted frogs and boreal toads.

Whether a given wetland experiences declines in water levels and the rate of decline depend on a large number of
variables, including the size of the wetland compared to the size of the basin, whether the wetland is directly and
primarily affected by a stream system, geology, tectonic activity, soils, hydroperiod, seasonal changes in the
difference between inflow and outflow/evapotranspiration rates, among many other factors (Laubhan et al. 2012).

The amount of time needed for metamorphosis is affected by other factors, including water temperature,
availability of food for tadpoles, and densities of tadpoles (Wilbur and Collins 1973, Carey et al. 2005, Lind et al.
2007). Carey et al. (2005) found that boreal toad tadpoles grew most slowly at a constant water temperature of
about 55 °F, grew most rapidly at a temperature of about 87 °F, and eventually died at a constant temperature of
about 50 °F. Lind et al. (2007) demonstrated that, with lower amounts of food, tadpoles of common frogs required
as much as 6 more days to complete metamorphosis (or, 33% more time than 24 days with high food availability).
Wilbur and Collins (1973) demonstrated that higher densities of tadpoles resulted in a longer period of time for
tadpoles to complete metamorphosis. One implication of these results is that increasing densities of tadpoles
(which in many natural settings can be caused by receding water levels through the summer) has the potential for
some species to incrementally increase the amount of time needed to complete metamorphosis. This compounds
the main effect of receding water levels which is the incrementally shorter time period that remains available for
metamorphosis to be completed. Effects are further compounded to the extent that receding water levels reduce
the amounts of available food, which further increases the amount of time required for metamorphosis.
Reductions in available forage due to current and past livestock grazing can compound these effects even further.

Development of Suitable Condition Statements

Summary of Management Direction

Other than Forest Plan Objective 3.3(a), Sensitive Species Management Standard, and higher-level direction on
sensitive species, there is limited management direction calling for the approximation of natural water-level
declines as part of more general direction. Forest Plan Objective 3.3(a), Sensitive Species Management Standard,
and higher-level direction on sensitive species call for suitable conditions to be provided, which includes suitable
conditions with respect to surface-water duration through summer months.

Riparian Areas, Wetlands, and Floodplains Prescription (Forest Plan) — “These areas are managed as
basic resources for forest management, key to the future productivity of the Bridger-Teton National
Forest.”

Executive Order 13186 — Applicable provisions are summarized in the “A.1 Distribution and Amount of
Wetland and Wet/Moist Riparian Habitat” section. In wetlands large enough for migratory birds, changes
in water levels is an important issue, particularly for waterfowl and shorebirds.

There are no Forest Plan objectives, standards, prescriptions, or guidelines, or other management direction
directly applicable and specific to this habitat element. And, given the high importance of preventing accelerated
declines in surface-water levels in breeding wetlands that have potential for surface water to disappear before
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metamorphosis is completed, the absence of any management direction specific to this habitat element represents
a potential gap. This makes it important to rely on the more general requirements of Objective 3.3(a) and the
Sensitive Species Management Standard to provide an adequate amount of suitable habitat and to not allow for
any declines in habitat conditions and populations of spotted frogs and boreal toads.

Estimated Natural Conditions

Optimum conditions with respect to the duration of surface water in small pools through the reproductive season
of frogs and toads would be for surface water to remain until all tadpoles have metamorphose into adults.
However, because frogs and toads use small, isolated wetlands for breeding and because water levels in many of
these pools naturally decline during the summer, natural water-level declines need to be recognized in the
definition of suitable conditions. Natural conditions for his element consist of (1) the seasonal surface-water
patterns in small, isolated wetlands outside of riparian zones, especially the retention of surface water as far into
the summer as precipitation levels, natural ground water/water table levels, evapotranspiration, and other natural
outputs (e.g., drinking by native ungulates) allow; and (2) the seasonal surface-water patterns in isolated and
semi-isolated wetlands within riparian zones, especially the retention of surface water as far into the summer as
natural stream flows and natural water-table levels allow.

There are three main reasons why the natural surface-water duration in wetlands is an important contributor to
suitable habitat conditions for spotted frogs and boreal toads on the BTNF. First, surface-water duration of
wetlands is important to both species, especially for the successful metamorphosis of tadpoles. This element is
important because frogs and toads absolutely require water in breeding wetlands from just prior to the egg-laying
stage until tadpoles fully metamorphose into their adult-form, and because frogs and, to a lesser degree, toads
need wetlands with standing or flowing water during the remainder of the summer season until hibernation,
although they have the ability to move relatively short distances after metamorphosis to find new water sources
(Keinath and McGee 2005, Patla and Keinath 2005); Bull (2009), on the other hand, found that numerous
metamorph boreal toads moved as far as 0.7 to 1.7 miles from two breeding sites after metamorphosis.
Metamorphosis occurs between mid July and late September, depending on species, elevation, snowpack in any
given year, and other factors (Hammerson 1982, Patla 2000, Keinath and McGee 2005, Patla and Keinath 2005),
meaning that a sufficient amount of standing water is needed in breeding wetlands through the end of this period.

Simply put, “If wetlands dry prior to metamorphosis, larvae die” (Laubhan et al. 2012:120). Reques and Tejedo
(1997:831) asserted that “The duration of the pond is clearly a potential cause of mortality for amphibians (Shoop
1974, Smith 1983, Newman 1989, Tejedo and Reques 1994).” Lewis (2011:63) assessed that “Many breeding
sites [of spotted frogs in Wyoming] fail to produce young because tadpoles fail to mature before the ponds dry
up...,” recognizing this assessment is based on today’s conditions. Thus, regardless of the quality of any other
habitat/survival element or all of these combined, if tadpoles consistently do not complete metamorphosis before
breeding wetlands desiccate, populations will disappear. As with wetlands in general (Laubhan et al. 2012), many
breeding pools naturally dry out during mid to late summer (e.g., through evapotranspiration and possibly
percolation), but reduced water flows, reduced elevations of water tables, and direct removal of water, especially
from small pools, can hasten the drying of some wetlands, thereby increasing the potential for pools to dry before
metamorphosis is completed.

Laubhan et al. (2012:120) not only identified hydroperiod as the single most important factor controlling the
establishment and maintenance of individual wetlands and wetland processes, in general, they also asserted that
“Hydroperiod is often considered among the most critical factors associated with habitat conditions for
amphibians because it directly affects other factors known to influence amphibian populations,” including the
likelihood of larvae achieving metamorphosis, vegetation composition, and abundance of predators that feed on
amphibians. They identified two sets of components that influence hydroperiod in any given wetland: those that
affect the amount of water entering a wetland and those that affect the amount of water leaving a wetland.
Laubhan et al. (2012:107) identified the following generalized equation for determining a water budget for
individual wetlands and wetland complexes:

water volume = precipitation + surface water inflow + groundwater inflow — evaporation — transpiration —
surface water outlflow — groundwater outflow
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Second, a natural rate of surface-water retention (or, conversely, a natural rate of surface-water decline)
contributes to satisfactory breeding wetland habitat and summer wetland habitat. It is recognized that surface
water in some wetlands naturally went dry prior to metamorphosis of spotted frogs and boreal toads, which
resulted in large die-offs of tadpoles including those in the process of metamorphosing. Laubhan et al. (2012:107)
pointed out that all physiographic provinces in the Intermountain West typically experience “negative annual
precipitation/evapotranspiration ratios,” meaning that wetlands typically have temporary hydroperiods (e.g., as
evidenced by drying-out of wetlands by the end of the summer). This is a natural characteristic. The majority of
water inflow to wetlands results from precipitation occurring in the watershed (most importantly as snowfall) and
not precipitation falling directly into the wetland. Where surface water inflow and groundwater inflow are
insufficient to maintain surface-water levels in wetlands, summertime precipitation is not sufficient to offset
evapotranspiration and percolation.

Nonetheless, however, there apparently were a sufficient number of wetlands prior to Euro-American settlement
with sufficient surface-water retention in enough summers to maintain healthy, robust populations of spotted frogs
and boreal toads within what is now the BTNF. As with other habitat elements, even though surface-water
retention rates were less-than-satisfactory for some local populations in some years, natural surface-water
retention rates likely represent the upper end of suitability for this area and, aside from direct management of
water levels using water control structures or augmentation of water in certain breeding wetlands, it likely is not
possible for surface-water in affected breeding wetlands to be maintained beyond the natural potential of the land.
This means that, despite deficiencies of natural surface-water retention rates — from the standpoint of frogs and
toads — natural surface-water retention rates likely are at the upper end of suitable conditions on the BTNF.

And because of the deficiencies of natural surface-water retention rates in parts of the BTNF (e.qg., in breeding-
wetland complexes in which it is not uncommon for surface water to disappear before successful metamorphosis),
it is possible that natural surface-water retention rates are at or near the low end of suitability, which makes for a
narrow range of suitable conditions. There is no reason to believe that natural surface-water retention rates were
less-than-satisfactory across the BTNF for sustaining spotted frog and boreal toad populations.

Rather than providing estimates of a natural surface-water retention rates in this subsection, estimates are
provided of relatively natural surface-water retention rates in the “Deviations from Estimated Natural Conditions
to Accommodate other Uses” subsection, below.

Third, amphibian communities formed or developed in this area with natural levels of surface-water retention
rates.

Deviations from Estimated Natural Conditions to Meet the Needs of the Species

Because natural surface-water patterns described above allowed healthy and fairly large populations of spotted
frogs and boreal toads to persist prior to Euro-American settlement, these conditions are sufficient to maintain
such populations on the BTNF today, so long as most or all other habitat and survival elements are maintained
within the range of suitability. An argument could be made, however, given all of the other factors negatively
affecting spotted frogs and boreal toads (along with strong indications of reduced population levels at the BTNF
scale and likely disappearance of local populations), that a longer-than-natural surface-water retention be targeted
in order to lessen this effect at least in dry years. This likely would be impractical in most situations.

So long as most if not all other habitat and survival elements are well within the range of suitability, there is no
need, from the standpoint of spotted frogs and boreal toads, to make any fine-filter adjustments to the coarse-filter
approach of approximating the natural level of water quality in order to meet Forest Plan Objective 3.3(a), the
Sensitive Species Management Standard, the Diversity of Wildlife Habitat Guideline, and higher-level direction
with respect to these species.

Deviations from Estimated Natural Conditions to Accommodate Other Uses

Given the multiple-use mandates of the Forest Service, and given some of the inherent limitations of attaining and
maintaining fully natural surface-water duration while providing continued opportunities for livestock grazing,
water extraction and storage, and accessing National Forest System lands using roads, it likely will be necessary
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to accommodate some degree of deviations from natural conditions caused by these uses. Factors that can affect
either the amount or timing of inflow include ground cover in uplands (which affects infiltration, percolation to
groundwater supplies, and overland flow), spring developments and other water diversions, reductions in water-
table elevations relative to the surface of meadows, and roads (which can alter surface water and groundwater
inflows and outflows). Livestock grazing can affect transpiration by reducing the surface area of herbaceous
vegetation, but this likely is a minor affect. Factors that affect surface water outflow including drinking by
livestock and extraction of water for fire management. Some reduction of water levels by livestock needs to be
accommodated, and in some cases may merely emulate historic water-level reductions by bison and larger
numbers of elk in low elevation wetlands. Each of these are discussed in more detail in the “Risk Factors and
Restoration Factors” section, below.

However, some degree of reductions in surface-water in breeding wetlands can be accommodated but only to the
extent surface-water is retained long enough for metamorphosis to be completed in a large majority of cases each
year (i.e., allowance for only a very small increase in the mortality rate of tadpoles and metamorphosing frogs and
toads), relative to what would have happened under natural conditions. Even though suitable conditions would
allow for an increase in mortality (to accommodate other uses), only a “very small increase” would be
accommodated because of the decline in number of breeding sites on the BTNF, the large number of other factors
negatively impacted spotted frogs and boreal toads, and the critical importance of reproductive output to meeting
Obijective 3.3(a), Sensitive Species Management Standard, and higher-level authorities. On the other hand, it
likely would not be possible to provide opportunities for uses like livestock grazing, spring-developments, and
roads, and for fighting fires without allowing at least some negative effects on this habitat element.

Maintaining riparian areas in relatively natural conditions (see “A.1. Distribution and Amount of Wetland and
Wet/Moist Riparian Habitat™) should sufficiently facilitate adequate retention of surface water in associated
wetlands far enough into the summer in most years for this habitat element to remain within the range of
suitability. So long as stream channels are at relatively natural condition, standing herbaceous vegetation is
retained at suitable levels in and around pools used by amphibians, and substantive flows of springs are retained at
water developments, surface-water retention in wetlands will probably be sufficient to contribute to meeting
Forest Plan Objective 3.3(a), Sensitive Species Management Standard, and Diversity of Wildlife Habitat
Guideline with respect to these spotted frogs and boreal toads.

It will be imperative to critically evaluate all actions, activities, and facilities that have the potential to accelerate
the seasonal decline in surface water in breeding wetlands (see “Risk Factors and Restoration Factors” for
information on actions, activities, and facilities that can affect this element).

Suitable Condition Statements

The following suitable condition statements were based on the information provided in the previous pages and in
Appendix A, and were guided to some degree by the risk factors outlined in the “Risk Factors and Restoration
Factors” section (they were used to help focus attention on factors that pose the greatest risk). Suitable condition
statements define conditions that need to be met in order to meet the “suitable habitat” portions of Objective
3.3(a) and the higher-level authorities this objective supports.

1. Water level declines in breeding wetlands generally reflect natural rates of decline through summer
months and are no more than minimally accelerated by artificial alterations in hydrology (e.g., due to
overrepresentation of late-seral forestland, roads, historic livestock grazing, climate change) and direct
water extractions (e.g., due to water developments, drinking by livestock), in combination.

Thus, suitable durations of surface water in small, isolated wetlands entails the retention of surface water in these
small wetlands as far into the summer as precipitation levels, natural ground water/water table levels (e.g., when
at potential functioning conditions), evapotranspiration, and other natural outputs (e.g., drinking by native
ungulates) allow, while also accommodating up to a small acceleration in water-level declines.

Accommodating a small acceleration in water-level declines recognizes the multiple-use mandate of the Forest
Service, and there is some amount of flexibility in natural systems because of the large variability among
wetlands and from year-to-year in the initial volume of water in some small wetlands, rate of decline in ground
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water levels through the summer, and evapotranspiration rates. It also recognizes that bison probably periodically
hastened the decline in surface water in some of the BTNF’s low elevation ponds. However, if cattle use of small,
isolated wetlands — that are being used for breeding by frogs and/or toads — is to the point that retention of
herbaceous vegetation along the edges and within the wetlands has declined below suitable levels (see the “B.3.
Height and Structure of Live Herbaceous Vegetation, Thatch, and Litter” section, below) and/or herbaceous
vegetation is beginning to be noticeably trampled, it is likely that the decline in water volume is moving outside
the range of suitability, particularly during years of below-average precipitation.

The most critical period for retaining water in breeding pools would be the same as described in the water quality
section, above. After adult frogs have left breeding pools and after young frogs and toads have metamorphosed,
they typically gravitate and migrate to more permanent water bodies, streams, and springs (Pilliod et al. 2002,
Keinath and McGee 2005, Patla and Keinath 2005, Pierce 2006).

The phrase “in combination” was added to make it clear that minimal deviations does not pertain to each artificial
factor that accelerates water level declines. “Minimal” acceleration of water levels is in reference to the
combination of factors, including climate change. To the degree that overrepresentation of late-seral forestland
and/or climate change result in lower water levels in breeding wetlands and accelerated water-level declines in
breeding wetlands, lesser deviations from natural water-level declines caused by other uses would be able to be
accommodated.

Additionally, small accelerations in water-level declines, in combination with the many other deviations built into
other suitable condition statements, has the potential to either negatively affect spotted frog and boreal toad
populations or make populations more susceptible to impacts from disease. Coordination of the factors allowed to
impact spotted frogs and boreal toads is needed.

Elements of Other Suitable Conditions Supporting the Above Suitable Condition Statements

The following suitable conditions were taken from other sections of the report.

A.1. Distribution and Amount of Wetland and Wet/Moist Riparian Habitat — Water-table elevations in
riparian areas that are at or near natural conditions would result in water level declines that reflect natural
rates of decline through summer months as water tables naturally decline. To the extent stream channel
integrity does not reflect suitable conditions and to the extent this results in premature and accelerated
declines in the water table through the summer, this would hamper efforts to maintain suitable conditions
for water levels in small pools within the riparian zone.

B.3. Height and Structure of Live Herbaceous Vegetation, Thatch, and Litter — Meeting suitable
conditions for herbaceous retention levels in and around breeding wetlands would restrict livestock use of
these wetlands thereby reducing the extent to which livestock drink from the wetlands, which in turn
would limit the extent of accelerated water level declines. Also, maintaining suitable retention levels for
spotted frogs and boreal toads would help to maintain satisfactory stubble heights on streambanks which
in turn would help to meet suitable conditions for streambank stability and stream channel integrity (see
A.1.) above.

Risk Factors and Restoration Factors

The following risk factors have the potential to accelerate the seasonal decline of water levels in wetlands, which
in turn limits the attainment of suitable conditions and, ultimately, the achievement of Objective 3.3(a), Sensitive
Species Management Standard, and higher-level management direction with respect to spotted frogs and boreal
toads.

Natural, Background Factors — Several naturally occurring ecological processes act together to cause water
levels in breeding pools to decline after an initial springtime or early summer peak, including reduced inputs
(after the snowpack has melted), subsequent declines in water tables, and rising evapotranspiration rates. Periods
of low precipitation are natural events that can reduce survival and reproductive rates of spotted frogs and boreal
toads (Keinath and McGee 2005, Patla and Keinath 2005). Years when precipitation levels are well below average
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results in less water making it to wetlands, wetlands drying quicker during the summer, and likely results in some
wetlands drying that do not go dry in years of average and above-average precipitation. When wetlands dry before
tadpoles metamorphose, tadpole mortality can be substantially higher than in years of average and above-average
precipitation. Spotted frogs and boreal toads evolved to be able to withstand these effects.

Carey et al. (2005:234) agreed with Burger and Bragg (1947:62) that boreal toads exercise little discrimination in
the selection of breeding sites,” adding that “While small puddles provide thermal advantages by warming rapidly
during the day,... they commonly dry before the larvae can metamorphose unless summer rains are unusually
frequent.” They assessed that “Desiccation of egg masses appears to be the single largest source of egg mortality”
in boreal toads.

Several human-related activities cumulatively compound the effects of below-average precipitation on the rate of
decline of wetland water levels. These are outlined below. Because below-average precipitation and the extent of
the low level of precipitation cannot be controlled, management of activities under the control of the Forest
Service needs to be adjusted accordingly in order to meet resource objectives.

Climate Change — As temperatures rise and summer-time precipitation declines as a result of climate change
(Schoennagel et al. 2004; Kaufmann et al. 2008; Rieman and Isaak 2010; Glick et al. 2011:39-40, 46; Saunders et
al. 2011) or as temperatures rise and precipitation rises slightley, with a result of increasing aridity (Chang and
Hansen), some wetlands will dry out earlier, which will result in artificial factors (e.g., altered stream channels,
overrepresentation of late-seral forestland, drinking by livestock grazing, and water developments) compounding
the acceleration of water-level declines even further. PARC (2008:39) concluded that “...subtle changes in
climatic conditions in combination with habitat alteration may be enough to push some at-risk species over the
edge. To reduce the potential effects of climate change on amphibians, PARC (2008) emphasized taking action to
reduce the extent to which human-related activities and facilities reduce moisture, cover, and water in amphibian
habitat.

As pointed out by Patla and Keinath (2005:44), “Because climate change so strongly influences the survival and
reproductive success of amphibians, climate change is consistently cited as one of the main potential causes of
amphibian population declines (Alford and Richards 1999, Matoon 2001),” including in areas where habitat
remains intact.

McMenamin et al. (2008) specifically assessed changes in desiccation rates of wetlands in Yellowstone National
Park due to climate change and found a cumulative increase in percentage of permanently dry wetlands and
decrease in the number of hydrated wetlands. They also found indication that wetlands are desiccating earlier than
what they did years ago. McMenamin et al. (2008) concluded that drying of wetlands over the long term has
contributed to declining distribution and abundance of amphibians in Yellowstone National Park.

Because climate change cannot be controlled at the local level, management of activities under the control of the
Forest Service needs to be adjusted accordingly in order to meet resource objectives.

See the “C.5. Survival and Reproduction as Affected by Climate Change and UV Radiation” section for
additional discussion of climate change.

Altered Stream Channels — Where water tables are substantively lower than proper functioning condition due to
livestock grazing along streambanks and/or in uplands, water levels in off-channel wetlands and oxbows have the
potential to disappear prior to completion of metamorphosis (Maxell 2000 and sources therein, Munger et al.
2002, as cited by Patla and Keinath 2005). This compares to riparian zones that have water tables at or near proper
functioning conditions, which would tend to retain water levels in off-channel wetlands further into the summer
(Ohmart 1996). Water tables in riparian areas naturally recede through the course of a summer, after peak flows in
June, but they recede more quickly and to lower levels in riparian zones in which stream channels are lower than
potential functioning condition (Chaney et al. 1993, EImore and Kaufman 1994, Ohmart 1996, Wyman et al.
2006).

While the elevation of the water table in relation to the elevation of the meadow/floodplain is not a metic used in
assessing proper functioning conditions (PFC), it is recognized in PFC assessment documents that the elevation of
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a water table varies with seral stage in riparian zones and that it has a major influence on valley bottom vegetation
(Prichard 1998:13, 17, 90, 91).

As explained in a little more detail in the “Extent (i.e., width, acreage) of Riparian Moist Meadow, Wet-Meadow,
and Willow Vegetation” section, above, livestock grazing can cause streambanks to erode at unnaturally high
levels (Clary and Webster 1989, Thurow 1991, Hall and Bryant 1995). Over time, accelerated bank erosion in
some stream types results in vertical down-cutting, which can include down-cutting as a stream cuts laterally, of
stream channels, which in turn lowers water tables (Chaney et al. 1993, EImore and Kaufman 1994, Ohmart 1996,
Wyaman et al. 2006).

Overrepresentation of Late-seral Forestland and Expansion of Conifer Forestland — The overrepresentation of
late-seral forestland and increased abundance and canopy cover of conifer trees in meadows and rangelands, due
to fire suppression and other human-related activities, has likely contributed to lower discharge rates from springs
and lower flows in streams. This has resulted from the factors outlined below.

The rate of water discharge from springs in and below late-seral forestland can be less than the discharge volume
in and below early-seral communities on the same site, and the rate of water discharge from meadows and
rangelands on which conifer trees have become abundant oftentimes is less than that of meadows and rangelands
without conifer trees (Beschta 1990, Satturlund and Adams 1992). Whether the degree of conifer cover influences
discharge rates depends on geology and a host of other factors. Similarly, the rate of water discharge from springs
in and below aspen stands dominated by conifer trees is less than that of aspen stands with minimal or no conifer
trees. Additionally, the decline in forest acreage dominated by aspen trees has declined, which has reduced the
occurrence of beaver in some drainages (see “Reduced Occurrence and Extent of Beaver Pond Complexes,”
below).

Conversion of late-seral forestland and disclimax rangelands to early-seral communities has the potential to
increase the volume of water in streams and wetlands and the duration of moderate to high water levels (Beschta
1990, Satturlund and Adams 1992).

Water Developments — Water developments, including water diversions, extract water from springs and streams
and, therefore, reduce the amount of water in these systems (Kindschy 1996). Bull (2009:243) documented that
“...more than 20,000 dead [boreal toad] larvae on the dry reservoir in 2008 after it was drained for irrigation just
prior to transformation.”

Drinking by Livestock in Small Pools — It is possible for drinking by livestock to accelerate the drying of small
breeding wetlands, thereby reducing reproductive output, which ultimately has the potential to contribute to
reductions in small populations. Removal of water by cattle, sheep, and horses as mentioned by Patla and Keinath
(2005) can affect the retention of surface water in breeding pools during mid to late summer. This likely is a
factor in at least some of the smaller breeding pools on the BTNF. The degree to which drinking by livestock
shortens the length of time that a given small pool maintains surface water for developing tadpoles is a simple
function of the number of livestock and amount of time they spend at the pool, all other factors (e.g., air
temperature, day length, groundwater inflow) being equal.

This is discussed further in the “Surface Water in Small Pools” section in Appendix A, which includes
calculations demonstrating that the drinking of water in small pools by livestock very likely speeds up the
desiccation of some breeding pools and wetlands used by summering frogs and toads.

Duration of surface water in small pools in relation to livestock grazing intensities is discussed further in the
“Appendix A.”

Reduced Occurrence and Extent of Beaver Pond Complexes — One of the roles that beaver pond complexes
play in stream hydrology is that they capture and store water some of which is “released” later into the summer
than would have occurred without the beaver ponds (Collins 1993, Ohmart 1996). Therefore, the absence of
beaver pond complexes in drainages that formerly had beaver ponds could mean that less water is flowing later
into the summer, which has the potential to reduce, earlier in the summer, the extent of wetlands lower in the
system. Reduced occurrence of beaver ponds in a range of drainages has been documented on the BTNF (Gruell
1975).
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Altered Hydrology due to Roads — Even if a given road has not resulted in the elimination of a wetland or part of
a wetland, it can alter hydrology sufficiently to reduce the flow of water, which can affect the size of the wetland
or the duration of surface water in the wetland into the summer. Where a road contributes to a reduced duration of
surface water, this can reduce tadpole survival if the wetland dries before tadpoles metamorphose.

Water Withdrawals for Managing and Fighting Fires — Summer-time declines in water levels in small ponds
can be accelerated through the pumping of water for fighting fires. Water withdrawals have the potential,
depending on the pond, wetland, or stream use for withdrawals, to adversely impact toads and frogs because this
could reduce the duration of surface-water in these wetlands which in turn could prevent tadpoles from
metamorphosing. As highlighted below, drawing water from wetlands can also increase direct mortality.

The Yosemite Toad Conservation Assessment (Brown et al. 2015:42) made the following assessment of this risk
factor:

“Water drafting from ponds and streams and application of water have the potential to directly impact
aquatic habitat quality or its occupant amphibians. During the severe 1987-1991 drought in California,
fire suppression personnel in the Sierra Nevada were forced to take water from locations where aquatic
amphibians and reptiles concentrated. Large removals of water from those locations had the potential to
stress the occupant species present by further reducing available aquatic refuge habitat and/or making it
accessible to aquatic-edge foraging predators (Holland 2005). In one particular instance, a variety of
aquatic amphibians and reptiles were concentrated in a pond from which water was being drafted for fire
suppression in 1994, and many animals were taken up by the helicopter water bucket and subsequently
rained onto the fire site when it was emptied (Holland 2005).”

Conservation Actions to Consider

The following conservation actions would contribute to achieving and maintaining suitable conditions outlined in
the “Suitable Condition Statements,” above and, therefore, achieving Forest Plan Objective 3.3(a) with respect to
spotted frogs and boreal toads.

I. General

1. Conduct surveys to locate any existing breeding sites and other capable amphibian wetland habitat that
could be adversely impacted by proposed activities.

2. Critically evaluate all actions, activities, and facilities that have the potential to accelerate summertime
surface-water decline in breeding wetlands and, for any action, activity, or facility that more than
minimally accelerates surface-water declines at any known existing breeding site, take action to alleviate
this acceleration (see below, as appropriate).

I1. Stream Channel Integrity

1. See conservation actions affecting stream channel integrity in the “A.1. Distribution and Amount of
Wetland and Wet/Moist Riparian Habitat” section.

I11. Water Developments

1. When installing water developments and when applying for water rights for these developments, ensure
that sufficient water remains available in the spring area and in down-gradient wetlands the springs may
sustain, and ensure that livestock cannot access the spring area and associated wetlands (e.g., through the
use of exclosures). Where springs feed breeding wetlands for spotted frogs or boreal toads, ensure that
sufficient water remains available through the summer for metamorphosis to be completed and, where
there is potential for a spring development to accelerate surface-water declines sufficient for water to
disappear before metamorphosis to be completed, ensure that an adequate amount of “in-stream” water is
retained. Where the point of use is on private land, this must be done prior to the State Engineer
approving the water right.
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2.

Ensure that water rights on National Forest System lands are filed in the name of the Federal Government.

IV. Livestock Grazing

1.

Limiting grazing use such that a minimum of 70% of herbaceous vegetation at breeding sites (as outlined
in suitable condition statements in section B.3, below) would limit the amount of drinking by livestock to
levels that would help limit the degree to which drinking by livestock accelerate declining water levels in
small pools.

Exclusion of livestock from breeding sites using fences would be a last option.

Breeding wetlands that are susceptible to having livestock watering accelerate water-level declines should
be identified and, if limiting grazing use to a minimum of 70% retention is not sufficient, consider
additional restrictions that would reduce the accleration in water-level declines.

. Fire Fighting

Avoid, to the greatest extent possible, drawing water from breeding sites prior to about late August (low
elevations and mid to late September (high elevations). This is based on dates provided in Keinath and
McGee (2005), Patla and Keinath (2005), and Patla et al. (2008).

Conservation actions for this habitat element are listed in the “Extent (i.e., width, acreage) of Riparian Moist
Meadow, Wet-Meadow, and Willow Vegetation;” “Wetland, Stream, and Riparian Habitat Retention;” and “B.3.
Height and Structure of Lie Herbaceous Vegetation, Thatch, and Litter” sections. In the latter section, the
conservation actions for retaining the objective level of herbaceous retention are most pertinent.

Measures and Indicators

Currently Monitored Elements

Surface-water duration currently is not monitored directly or indirectly, but the following currently monitored
elements could be used as proxies for surface-water duration depending on the location of monitoring sites:

Percent Retention of Herbaceous Vegetation — Corresponding with increases in grazing intensity in small
pools and other wetlands is a reduction in water levels as a consequence of drinking by livestock. Percent
retention of herbaceous vegetation provides an indicator of this (see B.3, below, for more detail). Percent
use of key forage species and percent use of total herbaceous vegetation is being monitored to varying
degrees on different districts.

Stream Channel Integrity — So long as stream channels are at suitable integrity levels — which occurs as a
consequence of banks being satisfactorily stable over the long term (as outlined in Suitable Condition
Statements A.1) — surface-water duration should be suitable in off-channel wetlands and in beaver
ponds. This element is being monitored at MIM sites on most or all districts, primarily on livestock
allotments.

Streambank Stability — Streambank stability is a prerequisite to having stream channels of satisfactory
integrity, as discussed above. This element is being monitored at MIM sites on most or all districts,
primarily on livestock allotments.

Spring Flow Volumes — The volume of water flowing from springs, although not monitored over time, is
assessed at the time that special-use permits for water developments are being considered.

Additional Monitoring Elements to Consider

Seasonal changes in surface-water duration in small pools can also be directly monitored in various ways, but
there currently are no plans for this given the additional time commitments and because proxies exist. If this
element were to be monitored, the following attributes could potentially be monitored:
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» Water depth at set points.
» Water-surface acreage.

» Water volume, which would require several attributes to be monitored.

B.3. HEIGHT AND STRUCTURE OF LIVE HERBACEOUS VEGETATION,
THATCH, AND LITTER

Introduction and Background

The height and structure of herbaceous vegetation in an area — including the extent of tall, bent-over, and short
vegetation after being grazed or recreated-upon — is important for two key reasons. First, terrestrial habitat is
increasingly being shown to be important in the conservation of amphibian populations (Skelly et al. 1999, Marsh
and Trenham 2001, Pilliod et al. 2002). After emphasizing the importance of terrestrial habitat to amphibians,
Marsh and Trenham (2001:47) concluded that “Management plans that focus only on preserving ponds or
wetlands will probably fail to maintain viable amphibian populations.” They cited eight or more studies showing
that terrestrial conditions between breeding wetlands strongly influenced amphibian populations in areas in which
this was evaluated.

Second, herbaceous height and structure are the key attributes of the non-water, non-soil habitat of spotted frogs
and boreal toads in non-forest and non-willow habitats and contributes to habitat in willow communities
(Hammerson 1982, Maxell 2000, Engle 2001, Keinath and McGee 2005, Patla and Keinath 2005, Pierce 2006,
Shovlain 2006, Bull 2009). In forestlands, overstory/midstory canopy, shrub canopy, herbaceous canopy (where
this exists), large woody material, the duff layer, and moist/wet soils provide — individually or in combination —
a range of conditions for moist/humid microsites, protection from the sun, hiding/escape cover, and foraging for
invertebrates. In contrast, the only the herbaceous canopy, litter layer, and moist/wet soil contribute to these
functions. Herbaceous vegetation can supplement habitat functions in forestlands provided in part by trees,
shrubs, and large woody material. Thus, retaining an adequate amount of suitable herbaceous vegetation is central
to meeting Objectives 3.3(a) and 4.7(d) and Sensitive Species Management Standard with respect to spotted frogs
and boreal toads.

The height and structure of herbaceous vegetation is also an important habitat element to address in objectives
because the Forest Service is responsible for managing human-related activities that affect the height and structure
of herbaceous vegetation, including livestock grazing, recreation (e.g., dispersed camping, off-trail motorized use,
grazing and trampling by recreation-based horses; Douglas et al. 1999), and noxious weed control. Livestock
grazing is the most widespread human-related factor that affects such a large number of frog and toad habitat
elements on the BTNF. Of the 13 habitat/other elements addressed in this report, 10 are affected by livestock and
several of these are affected by livestock use in many different ways.

Additionally, most of the other threats posed by livestock (e.g., reduced water quality due to defecation and
trampling, increased soil compaction, reduced surface water retention, increased mortality due to trampling) are
proportional to the level of use by livestock and (1) retention of herbaceous vegetation is inversely related to these
other threats and (2) retention of herbaceous vegetation is readily measured or estimated, compared to the
difficulty of measuring or estimating the many other factors related to livestock grazing. Patla and Keinath
(2005:47) concluded that “All the available summaries of threats faced by spotted frogs list livestock grazing as a
major concern” (see Appendix A for more detail on impacts). The distribution of habitats used by cattle and by
spotted frogs and boreal toads overlap to a large degree, and sheep water at wetlands used by these species. This
makes percent retention of herbaceous vegetation a central component of habitat quality of spotted frogs and
boreal toads with respect to livestock grazing. Individually dealing with the large number of potential impacts
associated with livestock grazing intensity would be unwieldy, but this can be overcome by concentrating on
satisfactory retention levels that sufficiently account for all of these factors.
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This section of the report has an accompanying appendix (Appendix A) — i.e., this habitat/survival element is
covered in greater detail than any other in the report— for several reasons, including (1) livestock grazing directly
affects more acres of spotted frog and boreal toad habitat than any other activity on the BTNF especially
compared to activities like timber harvest which affects relatively small acreages, (2) wetlands and meadows are
important for both amphibians and for livestock, (3) areas favored by foraging cattle overlap to a large degree
with habitat of spotted frogs and boreal toads, (4) minimum herbaceous retention levels have not been worked out
for these species in the literature, (5) several of the habitat elements summarized previously in this report are
addressed in more detail in this section, and (6) there is considerable resistance to any objectives that could lead to
reductions in herbaceous utilization levels and discussions on this topic routinely lead to statements that scientific
information is needed before any such objectives are adopted. With these considerations in mind, not to mention
the professional need to use scientific information to develop objectives, this section outlines in some detail the
scientific information that supports the assessment that 70% retention of total herbaceous vegetation would
maintain suitable habitat for spotted frogs and boreal toads.

Appendix A discusses differences and the relationship between objectives and standards with respect to retention
in range management and wildlife management.

Discussions primarily address cattle grazing use, but also pertain to sheep grazing use to some extent. Because of
the differences in behavior and management between these two classes of livestock, they can affect amphibian
habitat and amphibian survival in different ways. Additional assessment of sheep grazing use and adjustments to
suitable condition statements and objectives may be needed based on this assessment.

Development of Suitable Condition Statements

Summary of Management Direction

In addition to Forest Plan Objective 3.3(a), Sensitive Species Management Standard, and higher-level direction on
sensitive species, the following provisions of the Forest Plan require the Forest Service to retain an adequate
amount of suitable forage and cover for sensitive species and other wildlife. Forest Plan Objective 3.3(a),
Sensitive Species Management Standard, and higher-level direction on sensitive species call for suitable
conditions to be provided, which includes suitable conditions with respect to herbaceous retention levels.

Desired herbaceous retention levels have not yet been defined for the BTNF. Defining desired herbaceous
retention levels will be a multi-disciplinary effort.

Goal 4.7 (Forest Plan) — “Grazing use of the National Forest sustains or improves overall range, soils,
water, wildlife, and recreational values or experiences.”

Obijective 4.7(d) — “Require that suitable and adequate amounts of forage and cover are retained for
wildlife and fish.”

The Forest Challenge Statement for minimizing impacts of livestock grazing is as follows: “Overuse
of the range by livestock, including pack and saddle stock, can cause unacceptable loss of other
resources. The challenge is to manage the levels and locations of grazing livestock to maintain or
enhance resource values. If the challenge is not met, resources valuable to the livestock industry and
other National Forest users will be lost” (USFS 1990b:82).

Vegetation: Range Prescription (Forest Plan) — “Forage is provided on a sustained-yield basis that
protects rangeland values, wildlife habitat, and meets other resource needs. All practices available can be
used to improve forage supplies and quality.”

Forage Utilization Standard (Forest Plan) — “The following utilization standards will be maximum
utilization levels allowed for all herbivores on key vegetative species:
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Upland Range Sites

Season-Long Grazing* Rotation Grazing
Unsatisfactory Satisfactory Unsatisfactory Satisfactory
Condition Condition Condition Condition
40% 50% 50% 60%
Riparian Range Sites
Season-Long Grazing* Rotation Grazing
Unsatisfactory Satisfactory Unsatisfactory Satisfactory
Condition Condition Condition Condition
45% 55% 55% 65%

* Season-long grazing only exists on a few allotments and will be changed to rotational grazing as AMPs are revised.

The standard continues with the following requirements:

“During AMP revision, the Interdisciplinary (ID) Team and livestock permittees will prescribe site-
specific utilization levels needed to meet Forest Plan objectives™.”

“The maximum forage utilization guidelines® apply to all types of grazing use including wildlife,
livestock and recreational stock.”

“During monitoring and evaluation a Utilization Guideline may be changed if the prescribed level is
not accomplishing planned objectives.”

“Site-specific utilization levels on key wildlife ranges will be established by an ID Team.”

“ID Teams will prescribe other proper-use standards to achieve site-specific objectives for the
rangeland being managed. The standards will be a combination of forage utilization, ground cover,
plant vigor, soil disturbance, or streambank stability. For example, on domestic sheep range, an
objective of minimizing soil disturbance will be more important than forage utilization.”

Riparian Areas, Wetlands, and Floodplains Prescription (Forest Plan) — “These areas are managed as
basic resources for forest management, key to the future productivity of the Bridger-Teton National
Forest.”

Fish; Wildlife; and Threatened, Endangered, and Sensitive Species Standard (Forest Plan) — “Range
improvements, management activities, and trailing will be coordinated with and designed to help meet
fish and wildlife habitat needs, especially on key habitat areas such as crucial winter range, seasonal
calving areas, riparian areas, sage grouse leks, and nesting sites. Special emphasis will be placed on
helping to meet the needs of Threatened, Endangered, and Sensitive Species.”

Estimated Natural Conditions

Natural conditions for this element consist of height and structure of live herbaceous vegetation, thatch, and litter
that existed prior to Euro-American settlement and that would exist today in the absence of human-caused
changes in the herbivore community, including the absence of domestic livestock. The range of natural conditions
for this element is within the range of suitable conditions for spotted frogs and boreal toads, recognizing that
suitable conditions may extend beyond the natural range of variability.

There are three main reasons why the natural height and structure of herbaceous vegetation is an important
contributor to suitable habitat conditions for spotted frogs and boreal toads on the BTNF. First, the height and
structure of herbaceous vegetation is important to both species in at least three settings: (1) within and at the

N Including Objectives 3.3(a) and 4.7(d).

© Apparently, the Forage Utilization Standard originally was drafted as a guideline but was not changed when the Forest Plan was finalized.
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edges of pools and ponds (e.g., sedge dominated) used for breeding and summer-long habitat; (2) in wet meadow,
moist meadow, silver sagebrush, and open willow communities for migration habitat for both species and
summer-long habitat for boreal toads; and (3) in upslope rangeland, aspen, and some open forestland communities
(e.g., where large woody material is sparse) for migration habitat for both species and summer-long habitat for
boreal toads.

Important contributions of herbaceous vegetation — especially where willows and large woody debris are absent
or relatively low in occurrence — are listed and described in the “Estimated Natural Conditions” subsection of
“A.3. Herbaceous Species Composition.” The critical importance of height and structure of herbaceous vegetation
is illustrated by the relatively steep decline in functions performed by herbaceous vegetation with reductions in
height and structure.

Second, a natural height and structure of herbaceous vegetation provided or contributed substantively to high
quality habitat for spotted frogs and boreal toads in marsh, wet meadow, moist meadow, silver sagebrush, shrubby
cinquefoil, meadow-willow, rangeland, aspen, and open conifer communities in the BTNF area. A natural height
and structure of herbaceous vegetation in these communities likely represents the upper end of what can
realistically be produced and sustained in the BTNF area, given a site’s elevation, soils, aspect, slope, climate
conditions, and natural populations of herbivores. There likely are no sites grazed by livestock today that provide
taller or denser herbaceous vegetation and that provides better hiding cover, humidity retention, temperature
moderation, forage for tadpoles, and invertebrate habitat than would occur under a natural height and structure of
herbaceous vegetation.

There were marsh, wet meadow, moist meadow, silver sagebrush, shrubby cinquefoil, and meadow-willow
communities in the BTNF area that likely received fairly high grazing and trampling pressure, at times, by native
ungulates prior to Euro-American settlement (e.g., resulting in 40-50% retention or lower). However, there were
likely far more acres of each of these communities in which retention would have visually appeared to be 95-
100% through the summer period, with a likely average of >90% in most years (Appendix A). Even now in areas
inhabited by elk, many moist meadow and silver sagebrush communities are in the <5% utilization category of the
landscape appearance method (BLM et al. 2008) just prior to the onset of livestock grazing each year. Therefore,
even though some spotted frog and boreal toad habitat likely periodically had low retention levels prior to Euro-
American settlement, amphibian communities formed under relatively high herbaceous retention levels, on
average, across what is now the BTNF. Appendix A discusses estimated natural conditions further.

Natural conditions do not equate to ungrazed conditions, but most marsh, wet meadow, moist meadow, silver
sagebrush, shrubby cinquefoil, and meadow-willow communities on the B TNF received little grazing prior to
Euro-American settlement, and these are part of the conditions under which the native amphibian-community
formed in this area. Grazing by native ungulates in most wet meadows/wetlands, moist meadows, silver
sagebrush, shrubby cinquefoil, and meadow-willow communities on the BTNF likely is not substantively
different now than what it was prior to Euro-American settlement. Even today with high elk populations, it is
difficult to detect grazing activity on a large majority of the acreage of these types prior to the onset of livestock
grazing on a year-to-year basis. Three differences in native-ungulate grazing intensities are (1) grazing by elk
likely was higher historically in low elevation valley bottoms than occurs today due to today’s human activity, (2)
overall grazing pressure by elk in these communities likely is higher now than it was historically given
consistently high elk numbers, and (3) parts of the BTNF that likely were intermittently or sporadically used by
bison (e.g., low elevation valley bottoms) (see DeL.ong 2009b for the Greys River RD). However, this likely
involved small acreages of moist meadow, silver sagebrush, and shrubby cinquefoil communities relative to the
total acreage of these communities across the BTNF.

Third, amphibian communities formed or developed in this area with a natural height and structure of herbaceous
vegetation.

Deviations from Estimated Natural Conditions to Meet Needs of the Species

No adjustments are needed to the approximation of natural herbaceous retention levels (i.e., coarse-filter
conditions) to meet Forest Plan Objectives 3.3(a) and 4.7(d), Sensitive Species Management Standard, Diversity
of Wildlife Habitat Guideline, and higher-level management direction with respect to spotted frogs and boreal

198



toads, with one possible exception. While it is recognized that light grazing (e.g., 10-20% use of total herbaceous
vegetation®) in dense, contiguous herbaceous communities can benefit spotted frogs and boreal toads (Watson et
al. 2003, Bull 2005), there is insufficient need to make a fine-filter adjustment based on this potential benefit in
isolated situations. Also, there is no scientific information demonstrating that an approximation of natural
herbaceous conditions or herbaceous communities ungrazed by livestock would not adequately meet the needs of
spotted frog and boreal toads or that these conditions would negatively affect these species.

Also, succession in some wetlands progresses naturally progresses toward domination by emergent vegetation
with few if any openings, which reduces or eliminates suitable habitat for egg and tadpole development. No
studies on spotted frogs and boreal toads were found that examined this, but scientific information from a range of
sources supports it (Appendix A). Even though this is a natural process, breeding is critical and providing
openings in these situations may be needed in light of all of the multiple stressors acting on spotted frogs and
boreal toads. Wetlands in which created openings are needed are likely limited on the BTNF.

Lastly, there are many things we do not know about specific habitat needs of spotted frogs and boreal toads under
different circumstances, and this is another reason why erring on the side of the conditions under which
amphibian communities formed in this area — when there is question — would best contribute to meeting
Obijective 3.3(a), Sensitive Species Management Standard, and other higher level direction with respect to these
species.

Therefore, if the needs of spotted frogs and boreal toads were the only consideration and if livestock grazing and
other non-wildlife uses did not influence retention levels, natural retention levels would encompass the extent of
suitable retention levels.

Deviations from Estimated Natural Conditions to Accommodate Other Uses

Constraining livestock grazing (as well as grazing by horses of livestock permittees/herders and outfitters) to the
point that natural herbaceous retention levels are retained or to the point that spotted frogs and boreal toads would
not be impacted to any degree would result in little if any livestock grazing except in limited situations. To allow
for livestock grazing use, the “approximation of natural conditions,” as a target, needed to be adjusted somewhat,
and this was the main reason for evaluating a minimum of 80%, 70%, 60%, and 50% retention; i.e., how far down
can the retention level be taken to accommodate livestock grazing while being able to demonstrate that suitable
habitat conditions would be provided for spotted frogs and boreal toads and while not unduly impacting these
species due to livestock grazing use (e.g., impacts to things like water quality, survival as affected by trampling,
and surface-water duration)? The analysis detailed in Appendix A was undertaken to determine the extent to
which herbaceous retention levels can be adjusted to accommodate livestock grazing while at the same time
maintain habitat conditions and survival elements at suitable levels for spotted frogs and boreal toads.

>80% Herbaceous Retention (within the range of suitability)

There is moderately-strong evidence that >80% retention of herbaceous vegetation in and around breeding
wetlands, summering wetlands, and in other summering and migration habitat is sufficient to support the
attainment of Objectives 3.3(a) and 4.7(d) with respect to spotted frogs and boreal toads (i.e., retention is high
enough such that suitable habitat is retained and they are satisfactorily protected from direct impacts of livestock
on frogs and toads), assuming that sites are at or near healthy, functioning condition. At 80% retention, an
estimated 70% or more of the pre-grazed canopy cover would remain (Table A.14 of Appendix A). Eighty percent
retention of total herbaceous vegetation equates to 25-40% utilization of key forage species (and possibly higher
where composition of key forage species is low), which means this could minimally provide for livestock grazing
especially where actual utilization of key forage species is as high as 40%.

The moderately-strong support for the above assessment is based on >80% retention of herbaceous vegetation in
plant communities with suitable plant species composition providing, on average, suitable:

P 90% retention of total herbaceous vegetation retains only about 85% or less of the weight of the vegetation above 2 inches and equates to
an estimated 10-25% use of key forage species.
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1. Cover that retains humidity and moderates temperature near the gound surface on shorelines, in
migration habitat, and in summer-long habitat (moderate to moderately-strong support, as high as strong
support for boreal toads).

2. Shading and protection from the sun for metamorph, juvenile, and adult frogs and toads in their
respective habitats (strong support).

3. Hiding and escape cover for tadpoles, metamorphs, and adults (moderate to moderately-strong support);
4. Forage for tadpoles (moderate to strong support).

5. Forage, cover, and structure for a diverse invertebrate community in wetland, on the shoreline, and in
summer-long habitat (moderate support for native invertebrate communities and moderate to strong
support for diverse habitat for invertebrate communities).

6. Shallow waters exposed to the sun and open patches for basking (no and strong support, respectively,
with “no” support since 20% use would be too low).

7. Water quality, as related to urination, defecation, and trampling in wetlands and inputs from adjoining
uplands (moderately-strong support).

8. Water retention in small breeding pools; i.e., limited acceleration of the decline of water levels in small
breeding wetlands (moderately strong support).

9. Survival rates as affected by trampling of juveniles and adults (moderate to moderately-strong support)
and tadpoles and metamorphs (moderate support).

10. Soil looseness and porosity, which allows for burrowing and contributes to near-ground humidity and the
plant-community health (strong support).

11. Integrity of near-surface burrows used by frogs and toads (moderate to moderately-strong support).

The basis for each of these is outlined in Appendix A.

>70% Herbaceous Retention (lower end of the range of suitability)

There is moderate evidence that >70% retention of herbaceous vegetation in and around breeding wetlands,
summering wetlands, and in other summering and migration habitat is sufficient to support the attainment of
Objectives 3.3(a) and 4.7(d) with respect to spotted frogs and boreal toads (i.e., retention is high enough such that
suitable habitat is retained and they are satisfactorily protected from direct impacts of livestock on frogs and
toads), assuming that sites are at or near healthy, functioning condition and that substantive parts of spotted frog
and boreal toad habitat retain >80%° of total herbaceous vegetation. A retention level of >70%" should
satisfactorily “...minimize impacts to species whose viability has been identified as a concern,” as required by
FSM 2670.32 (WO Amendment 2600-2005-1), while also providing for substantive livestock grazing in spotted
frog and boreal toad habitat. Seventy percent retention of total herbaceous vegetation equates to an estimated 30-
50% utilization of key forage species (and possibly as high as 80% where composition of key forage species is
low). Thus, the associated level of livestock grazing is higher than recommended maximum utilization levels in
some range textbooks (Vallentine 1990, Holechek et al. 2011).

The moderate support for the above assessment is based on >70% retention of herbaceous vegetation in plant
communities with suitable plant species composition providing, on average, suitable:

Q Maintaining >80% retention of total herbaceous vegetation in parts of spotted frog and boreal toad habitat is important given the
relatively large reductions in biomass above 2 inches and in relatively intact canopy cover at 70% retention (e.g., canopy cover declines to
an estimated 50-67% of what it was prior to being grazed).

R Including substantive areas of >80% retention of total herbaceous vegetation within 1/3 mile of breeding sites.
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1. Cover that retains humidity and moderates temperature near the ground surface on shorelines, in
migration habitat, and in summer-long habitat (moderately low to moderate support, possibly as high as
moderately-strong support for boreal toads).

2. Shading and protection from the sun for metamorph, juvenile, and adult frogs and toads in their
respective habitats (moderate support) and toads ( moderately-high support).

3. Hiding and escape cover for tadpoles, metamorphs, and adults (moderate support).
4. Forage for tadpoles (moderate support).

5. Forage, cover, and structure for a diverse invertebrate community in wetland, on the shoreline, and in
summer-long habitat (moderately low to moderate support for native invertebrate communities and
moderate to moderately strong support for diverse habitat for invertebrate communities).

6. Shallow waters exposed to the sun and open patches for basking (low to moderate support, respectively,
with low support since 30% use would be too low).

7. Water quality, as related to urination, defecation, and trampling in wetlands and inputs from adjoining
uplands (moderate support).

8. Water retention in small breeding pools; i.e., limited acceleration of the decline of water levels in small
breeding wetlands (moderate support).

9. Survival rates as affected by trampling of juveniles and adults (moderate support) and tadpoles and
metamorphs (low to moderate support).

10. Soil looseness and porosity, which allows for burrowing and contributes to near-ground humidity and the
plant-community health (strong support).

11. Integrity of near-surface burrows used by frogs and toads (moderately-low or moderate support).
The basis for each of these is outlined in Appendix A.

Retained herbaceous canopy cover is an important part of herbaceous habitat, which directly indicates or
contributes to the habitat elements 1-6 and indirectly indicates changes in survival/habitat elements 7-11 (i.e., as
an indicator of livestock grazing intensity). At 70% retention, an estimated 50-65% of the pre-grazed canopy
cover would remain (Table A.14 of Appendix A). This is a fairly large reduction in canopy cover, especially at the
50% end of the range. This large a reduction in percent canopy cover allows substantial amounts of near-ground
humidity to escape, for near-ground temperatures to be more like ambient temperatures, and for invertebrate
communities to be altered (see Appendix A for discussion and citations). The associated grazing-use intensity also
has the potential to reduce water quality, increase trampling mortality, and accelerate declines in surface water,
particularly in and around small wetlands. However, a sufficient density of suitably humid, shady, and
temperature moderated patches should remain available, particularly assuming that a portion of the area retains on
>80% of total herbaceous vegetation, and the intensity of livestock use should be low enough to maintain suitable
water quality, maintain trampling mortality within acceptable limits, and to not unduly accelerate declines in
water levels in small pools (this is discussed in more detail in Appendix A).

The assertion that there is insufficient scientific information to support lowering the retention threshold from
current limits (e.g., 35/40% retention of key forage species in riparian areas, 50% retention of key forage species)
to 70% retention of total herbaceous vegetation continues to be made (see Responses to Comments). As can be
seen in Appendix A, the scientific information from several angles shows that 70% provides a balance between
providing suitable conditions for spotted frogs and boreal toads (albeit at the low end of suitability for many
habitat and survival elements) and providing for livestock grazing use. The preponderance of scientific
information shows that a minimum of 80% retention (i.e., 80% to near-100% retention) would be the most
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supportable herbaceous retention level, with the minor exception of the creation and maintenance of open
shallow-water areas in a limited proportion of wetlands in which emergent vegetation would become too dense.
Also, it is questionable whether we have the option of erring on the side of livestock grazing when dealing with
sensitive species, even in DFC areas emphasizing livestock grazing (e.g., DFC 1B areas). In possible contrast to
1B areas, DFC 10° and 12 areas emphasize wildlife and, where there is some question on effects, the agency
should err on the side of maintaining suitable conditions for sensitive species and minimizing impacts to sensitive
species in order to achieve Objectives 3.3(a) and 4.7(d) with respect to sensitive species. Again, there is moderate
evidence that >70% retention of herbaceous vegetation is sufficient to support the attainment of Objectives 3.3(a)
and 4.7(d); there is less-than-moderate evidence that 60% retention of herbaceous vegetation is sufficient; and the
preponderance of scientific information shows that 60% retention is insufficient to provide suitable habitat and to
maintain survival elements within acceptable limits for spotted frogs and boreal toads.

>60% Herbaceous Retention (less than suitable)

There is low to moderately-low evidence that >60% retention of herbaceous vegetation in and around breeding
wetlands, summering wetlands, and in other summering and migration habitat is sufficient to support the
attainment of Objectives 3.3(a) and 4.7(d) with respect to spotted frogs and boreal toads (i.e., retention is high
enough such that suitable habitat is retained and they are satisfactorily protected from direct impacts of livestock
on frogs and toads), assuming that sites are at or near healthy, functioning condition. There is only limited
scientific information demonstrates that 60% retention of herbaceous vegetation in and around breeding wetlands,
summering wetlands, and in other summering and migration habitat is sufficient to support the assessment. The
associated level of livestock grazing is at or higher than recommended maximum utilization levels in range
textbooks (Vallentine 1990, Heady and Child 1994, Holechek et al. 2011).

The low to moderately-low support for the above assessment is based on >60% retention of herbaceous vegetation
in plant communities with suitable plant species composition providing, on average, suitable:

1. Cover that retains humidity and moderates temperature near the gound surface on shorelines, in
migration habitat, and in summer-long habitat (moderately-low to low support, possibly as high as
moderate support for boreal toads).

2. Shading and protection from the sun for metamorph, juvenile, and adult frogs and toads in their
respective habitats (moderate support).

3. Hiding and escape cover for tadpoles, metamorphs, and adults (moderately-low support);
4. Forage for tadpoles (low support).

5. Forage, cover, and structure for a diverse invertebrate community in wetland, on the shoreline, and in
summer-long habitat (low support for native invertebrate communities and moderate support for diverse
habitat for invertebrate communities).

6. Shallow waters exposed to the sun and open patches for basking (moderate and no support, respectively).

7. Water quality, as related to urination, defecation, and trampling in wetlands and inputs from adjoining
uplands (low support).

8. Water retention in small breeding pools; i.e., limited acceleration of the decline of water levels in small
breeding wetlands (low support).

9. Survival rates as affected by trampling of juveniles and adults (low support) and tadpoles and
metamorphs (low support).

S While DFC 10 speaks of attaining a balance between meeting wildlife needs and other uses, it clearly states that ground-disturbing
activities cannot negatively affect wildlife. It is recognized that “no negative effect” on wildlife is not possible with respect to a livestock
grazing program, but it is clear that negative effects should be minimized.
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10. Soil looseness and porosity, which allows for burrowing and contributes to near-ground humidity and the
plant-community health (moderate support).

11. Integrity of near-surface burrows used by frogs and toads (low support).
The basis for each of these is outlined in Appendix A.

>50% Herbaceous Retention (less than suitable)

There is low evidence that >50% retention of herbaceous vegetation in and around breeding wetlands, summering
wetlands, and in other summering and migration habitat is sufficient to support the attainment of Objectives 3.3(a)
and 4.7(d) with respect to spotted frogs and boreal toads (i.e., retention is high enough such that suitable habitat is
retained and they are satisfactorily protected from direct impacts of livestock on frogs and toads), assuming that
sites are at or near healthy, functioning condition. There is little to no scientific information demonstrates that
50% retention of herbaceous vegetation in and around breeding wetlands, summering wetlands, and in other
summering and migration habitat is sufficient to support the assessment. The associated level of livestock grazing
is at or higher than recommended maximum utilization levels in range textbooks (Vallentine 1990, Heady and
Child 1994, Holechek et al. 2011).

The very low support for the above assessment is based on >50% retention of herbaceous vegetation in plant
communities with suitable plant species composition providing, on average, suitable:

1. Cover that retains humidity and moderates temperature near the gound surface on shorelines, in
migration habitat, and in summer-long habitat (no support).

2. Shading and protection from the sun for metamorph, juvenile, and adult frogs and toads in their
respective habitats (no support) and toads (low).

3. Hiding and escape cover for tadpoles, metamorphs, and adults (low support).
4. Forage for tadpoles (no support).

5. Forage, cover, and structure for a diverse invertebrate community in wetland, on the shoreline, and in
summer-long habitat (no support for native invertebrate communities and low support for diverse habitat
for invertebrate communities).

6. Shallow waters exposed to the sun and open patches for basking (moderate and no support, respectively).

7. Water quality, as related to urination, defecation, and trampling in wetlands and inputs from adjoining
uplands (no support).

8. Water retention in small breeding pools; i.e., limited acceleration of the decline of water levels in small
breeding wetlands (low support).

9. Survival rates as affected by trampling of juveniles and adults (low support) and tadpoles and
metamorphs (no support).

10. Soil looseness and porosity, which allows for burrowing and contributes to near-ground humidity and the
plant-community health (low support).

11. Integrity of near-surface burrows used by frogs and toads (no support).

The basis for each of these is outlined in Appendix A.
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Other Adjustments

Other adjustments (beyond a minimum limit of 70% retention of total herbaceous vegetation) may need to be
made to adequately accommodate livestock grazing while still maintaining suitable conditions for spotted frogs
and toads:

Restriction of <70% herbaceous retention to 80% of Area — By applying a minimum of 70% retention to
80% of the area within 1/3 mile of a breeding sites (rather than 100% of these areas), this would help to
accommodate livestock grazing in frog and toad habitat since it would be impractical to attempt to
maintain herbaceous retention across 100% of any area. With commercial livestock grazing comes at least
some amount of overuse (see the next section, “Extent of Suitable Retention Levels” for more detail).

Minimum 50% Retention on Nonnative Bluegrass and Smooth Brome Sites — Even with the addition of
the 80% criteria (previous paragraph), riparian areas and meadows with extensive acreages dominated by
nonnative bluegrasses will make it very difficult to meet the minimum 70% retention on >80% of each
vegetation category within 1/3 mile of breeding sites. Retention levels as low as 50% (key forage species)
may need to be accommodated on more than 20% of the acreage of moist meadow, silver sagebrush,
shrubby cinquefoil, and/or meadow-willow communities that are dominated by nonnative bluegrasses
and/or smooth brome. This accommodation may need to be made for several reasons:

= Cattle are attracted to sites with heavy components of Kentucky bluegrass, bulbous bluegrass, Canada
bluegrass, and other bluegrasses and there is a high propensity of cattle to make high use of these areas
given the favorability of the forage (Youngblood et al. 1985), and requiring retention of >70% could
place an unworkable restriction into the objective with respect to meeting requirements for providing
for livestock grazing use. Cattle typically graze these sites before grazing other plant communities.

= |tis critical, from the standpoint of spotted frogs and boreal toads (and other meadow wildlife), that
herbaceous layers dominated by nonnative bluegrass and/or smooth brome do not increase in size or
distribution, and it is important that the existing distribution and size of herbaceous layers dominated
by nonnative bluegrasses or smooth brome declines to the greatest extent possible. The focus of
management should be on preventing increases in the acreage and distribution of sites dominated by
nonnative bluegrasses and, to the extent possible, increasing the composition of more desirable plant
species within areas dominated by nonnative bluegrasses. This requires limiting grazing pressure to a
level that allows native and other desirable species within and around these sites to maintain plant
vigor and, on sites where vigor is depressed, to restore vigor. Some range experts have identified a
maximum 50% as the threshold for allowing adequate plant vigor (Heady and Child 1994). A study by
Crider (1953) showed that defoliation of individual Kentucky bluegrass plants at <50% allows these
plants to remain vigorous, but that defoliation levels of >60% result in reductions in root mass, and
this study only involved one defoliation event per plant. In some allotments, multiple defoliations
currently occur between mid June and mid October. These results have been extrapolated to other
grass species. Because Kentucky bluegrass is more tolerant of grazing than many other graminoid
species (e.g., slender wheatgrass, Columbia needlegrass, Nebraska sedge, tufted hairgrass, and Idaho
fescue), 50% utilization represents an absolute upper end. Furthermore, research by Crider (1953) was
done on individual plants. Applying a maximum 50% utilization to a plant community allows a
majority of plants to be grazed at more than 50%. This all means that great care needs to be taken to
limit utilization on these sites to 50%, as an absolute maximum.

= In the absence of adequate control over grazing use in areas dominated by nonnative bluegrasses (i.e.,
actual use that is greater than 50%), this can perpetuate low vigor of nonnative bluegrasses and native
species, lead to overgrazing of adjoining plant communities, excessive grazing of streambanks, and
excessive browsing of willows.

Several principles, concepts, and pieces of natural history information, summarized in the “Introduction and
Background” discussion of the “Suitable Conditions with Respect to Herbaceous Retention” section of Appendix
A provide context and reasons for carrying out the process as it was carried out, including background
information on the range or span of consideration; implications of limited monitoring data; why percent retention

204



is the subject of suitable conditions and not height, biomass, and structural density; plant material above a 2-inch
height; herbaceous species composition; and near-100% herbaceous retention as a starting point.

Extent of Suitable Retention Levels

Spotted frogs and boreal toads use a variety of habitats during spring, summer, and fall months and this involves
inhabiting favored habitat for extended periods and movement between favored habitats. Two geographic spatial
scales are important for retaining herbaceous vegetation: immediate vicinity of breeding pools and an area that
encompasses a majority of breeding and summer-long habitat. Placing minimum retention levels on herbaceous
vegetation within the area encompassed by a perimeter that is 10 feet beyond the high-water mark and on
herbaceous vegetation within 1/3-mile of breeding pools would be sufficient to provide for the needs of most
individuals of both species. The basis for these “buffer zones” is outlined in the “Buffer Zones and LEvels of
Protection” section near the beginning of the report.

By applying a minimum retention level of 70% of total herbaceous vegetation at breeding sites (i.e., within the
area encompassed by a perimeter that is 100 feet beyond the high-water mark), this would provide a reasonably
high probability that livestock use is low enough to (1) retain hiding cover and structure within wetlands for
tadpoles; (2) retain hiding cover and protection from the sun for metamorphosed and adult frogs and toads on the
shoreline; (3) retain suitable habitat conditions for insects within the wetland and on the shoreline; (4) maintain
water quality (as related to urination, defecation, and trampling) within acceptable levels, (5) minimize soil
compaction on the shoreline, (6) minimize the potential of trampling adult and juvenile frogs and toads in and
adjacent to breeding pools; (7) minimize the extent to which livestock drinking in small pools speeds the
disappearance of surface water in these pools. Where extensive stands of dense sedge canopy cover exist with no
open patches, the minimum retention level would allow open patches to be created, which could benefit both
species. However, at the other end of the spectrum, where pre-grazing canopy cover of herbaceous vegetation in a
wetland is relatively low, a retention of 70% on 80% of the wetland area could result in a higher-than-anticipated
impacts.

By applying a minimum retention level of 70% of total herbaceous vegetation across at least 80% of each plant
community type (wetland, wet meadow, moist meadow, silver sagebrush, shrubby cinquefoil, and meadow-
willow communities) within 1/3 mile of breeding sites, this would provide a reasonably high probability that
livestock use is low enough to (1) retain a suitable level of hiding cover, protection from the sun, ground-level
humidity, and temperature moderation for juvenile and adult frogs and toads in the summer-long habitat,
including permanent water sources; (2) retain suitable forage, cover, and structure for a diverse insect community;
(3) maintain water quality (as related to urination, defecation, and trampling) within acceptable levels; (4)
maintain soil looseness and porosity, which allows for burrowing and contributes to near-ground humidity and the
plant-community health; (5) minimize the potential of trampling adult and juvenile frogs and toads in and
adjacent to wetlands and in migration habitat; (6) minimize the extent to which livestock break through the soil
surface and cave-in burrows or crush frogs or toads in shallow burrows; (7) minimize the extent to which
livestock drinking in small pools speeds the disappearance of surface water in these pools; (8) minimize impacts
to streambanks where frogs or toads may otherwise use for hibernation; and (9) contribute to the following year’s
residual thatch and litter which in turn contributes to hiding cover, protection from the sun, ground-level
humidity, insect habitat, and the sustainability of plant communities. The retention level would also allow for
small parts of the summer-long habitat to be more heavily impacted, thereby allowing for commercial livestock
grazing use.

Also, where important summer habitat is identified for either species beyond the 1/3 mile perimeter and if
livestock grazing is permitted in these areas, retention levels should be applied to these areas. This is where the
recommendation of Pilliod et al. (2002) to protect groups of diverse water bodies and surrounding uplands within
about 2/3-mile of breeding ponds could be taken into consideration.

Suitable Condition Statements

The following suitable condition statement is based on Forest Plan objectives and standards, Forest Service policy
and legal requirements on sensitive species, the scientific information provided in Appendix A and summarized
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above, as well as information provided in the “A.4. Herbaceous Species Composition” section. Suitable condition
statements define conditions that must be provided in order to meet portions of Objective 3.3(a), Objective 4.7(d),
and the Sensitive Species Management Standard requiring that adequate amounts of suitable habitat be provided
for spotted frogs and boreal toads.

1. Retain a minimum of approximately 60% of the pre-grazed herbaceous canopy cover (i.e. retain >60% of
the canopy cover of intact and relatively intact herbaceous vegetation). This is a central intent of
statements 2 and 3, below, and it more than provides for basking sites for frogs and toads.

2. Of the total herbaceous biomass produced within the area encompassed by a perimeter 10 feet above the
high-water mark (as meaured horizontally) of known existing and historic breeding sites having capable
amphibian wetland habitat, 70-100% is retained across >80% of the vegetated portion of the area except
in wetlands in which emergent and
shoreline vegetation cover less than half
this area; then 70-100% is retained
across >95% of the vegetated footprint.

Given the strong push from livestock interests to reduce the
low-end herbaceous retention threshold from 70% to
something lower, it is important to recognize that retaining
270% of herbaceous vegetation across 280% of frog and
toad habitat is consistent with principles of multiple-use
management. While areas ungrazed by livestock are more
suitable for spotted frogs and boreal toads (and riparian
wildlife overall) than areas grazed by livestock, with a minor
exception, (1) the low-end threshold of suitable herbaceous
retention was lowered to accommodate livestock grazing
under the concept of multiple use; (2) there is only a

3. Of the total herbaceous biomass
produced within 1/3 mile of known
existing and historic breeding sites
having capable amphibian wetland
habitat, 70-100% is retained across
>80% of each major vegetation type
grouping (wetland/wet meadow/moist
meadow; meadow-willow/willow-herb;

and silver sagebrush/shrubby
cinquefoil communities), except where
important summer habitat is identified
for either species beyond the 1/3 mile
perimeter and if livestock grazing is
permitted in these areas, a minimum of
70% retention of herbaceous vegetation
should be applied to 80% of each major
vegetation type grouping within the
larger area.

moderate amount of scientific information that supports a
minimum threshold of 70% for spotted frogs and boreal toads
(and for riparian wildlife overall), and there is little
information supporting a lower low-end threshold (e.g.,
>60%); (3) the 270% retention threshold is within limits
established by contemporary range management (Figure 3);
and (4) the suitable condition statement allows for as much as
20% of habitat to have <70% herbaceous retention to further
accommodate livestock grazing use.

This suitable condition statement generally would not apply to small patches of the identified vegetation
types in wide valley bottoms where (1) dense willow communities are extensive and comprise >90% of
the acreage, (2) willow canopy cover is at natural levels or relatively natural levels, (3) herbaceous
species composition in the understories is at or near the potential species composition, and (4) extensive
trail networks in willows do not exist.

Where nonnative bluegrass species such as Kentucky bluegrass dominate plant communities and/or
understories across more than 20% of any given major vegetation type grouping within 1/3-mile of a
breeding site, additional measures may be needed to ensure that habitat remains suitable for spotted frogs
and boreal toads while a