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Dear Mr. Moore: 

This is in response to your June 5, 2017, request for reinitiation of section 7 consultation on the 
programmatic consultation with the U.S. Fish and Wildlife Set-vice (Set-vice) on nine forest programs 
for nine National Forests in the Sierra Nevada of California for the endangered Sierra Nevada 
yellow-legged frog (Rana sierrae), endangered Northern Distinct Population Segment of the mountain 
yellow-legged frog (Rana mttcosa), and threatened Yosemite toad (A11a>91rtts ccmoms) (collectively 
hereinafter "three listed amphibians" or "three listed species"). Critical habitat for the three listed 
amphibians was not designated at the time of issuance of the original December 19, 2014, 
Programmatic Biological Opinion. Critical habitat was designated on August 26, 2016, and you have 
requested reinitiation of the Programmatic Biological Opinion to analyze effects of the proposed 
action on critical habitat for these three species. This biological opinion is issued under the authority 
of the Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et seq.)(Act). 

Many of the published peer-reviewed papers and unpublished reports on the Sierra Nevada yellow
legged frog and the Northern Distinct Population Segment of the mountain yellow-legged frog were 
issued prior to the analysis and taxonomic reclassification by Vredenburg et aL (2007). These two 
species have undergone elevation to subspecies and other changes in their systematics and 
taxonomy; but because they possess similar morphologies, behaviors, biologies, and ecologies, 
within this programmatic biological opinion when the information applies to both animals, they will 
be collectively referred to as "mountain yellow-legged frog". 

This programmatic biological opinion is based on: (1) letter from the Forest Set-vice to the Set-vice 
dated June 16, 2014, requesting initiation of formal consultation for the nine Forest programs; (2) 
Biological Assessment forAdions that Affect the Sierra Nevada yellow-legged frog, N. DPS. Motmtain yellow
/egged frog, and Yosemite toad 011 National Forest Lands in the Sierra Nevada (2014 BA), dated June 13, 2014, 
that was prepared by the Forest Set-vice; (5) draft Stattts of the Mot111tai11 Yellow-legged Frog, Yosemite Toad 
and Pacific Chortts Frog in the Sierra Nevada, CA dated April 2011 prepared by the U.S. Forest Set-vice 
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(USFS); (6) Habitat Defi11itio11s for the USFS Programmatic BA (Habitat Definitions) undated, but 
received from the Forest Service on June 3, 2014; (7) The USDA Forest Semice, Pacific So11thwest Region 
Biological Assessment forAdiom that Ajfect Designated C1itical Habitat q

f
Siem, Nevada Yellow-Legged Frog, N.

DPS 1\1ot111tai11 Yellow-Legged Frog, a11d Yosemite Toad 011 National Forest Lands in the Sierra Nevada (2017 
BA), dated June 1, 2017, prepared by the U.S. Forest Service; and (8) other information available to 
the Set-vice. 

The conservation measures in this biological opinion are the Standard and Guides (S&Gs) in the 
2004 Sierra Nevada Forest Plan Amendment Record of Decision (Appen&x A) and the Region 5 
Best l\fanagement Practices (BMPs) (Appen&x B). It is understood that minor project specific 
adjustments to the conservation measures may be needed for site specific conditions, and that these 
projects may be appended to this programmatic biological opinion. In these cases, the biological 
rationale for changes must be clearly articulated as part of the project description included in the 
biological opinion appendage. 

During emergency activities such as wildfire suppression, the Forest Service should initiate 
emergency consultation in accordance with the section 7 implementation regulations as outlined in 
50 CFR § 402. The Service considers the protection of firefighters and other personnel to be of 
paramount in1portance. 

Consultation History 

A comprehensive list of the dates, participants, and topics discussed are included in the BA. The 
relevant events that have occurred since June 16, 2014 are as follows: 

June 13, 2014 The Forest Service, Service, California Farm Bureau, California Cattlemen's 
Association, California Woolgrower's Association, and the University of 
California at Davis, met about issues regarding livestock grazing and the 
programmatic consultation. It was agreed that the project should include a 
scientific and statistically valid monitoring program focused on the effects of 
livestock grazing on the Yosemite toad, Sierra Nevada yellow-legged frog, 
and the Northern Distinct Population Segment of the mountain yellow
legged legged frog. 

_August 20, 2014 The Service sent the draft programmatic biological opinion to the Forest 
Service. 

September 2014 The Service received comments on the draft programmatic biological 
opinion from the Forest Service and met with the Forest Set-vice to address 
these comments. 

December 19, 2014 The Service issued the final programmatic biological opinion to the Forest 
Service. 

April 26, 2017 The Forest Service notified the Service that reporting forms and instructions 
for both take and compliance monitoring have been finalized and provided 
to the nine National Forests. 

June 5, 2017 The Forest Service reinitiated section 7 consultation with the Service to 
include critical habitat for the tluee listed species and resolve other issues 
identified during implementation of the programmatic biological opinion. 
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PROGRAMMATIC BIOLOGICAL OPINION 

Description of the Proposed Action 

The proposed action is implementation of projects and actions under nine Forest programs in nine 
National Forests in the Sierra Nevada. The nine National Forests are the Lassen, Plumas, Tahoe, 
Eldorado, Stanislaus, Sierra, Inyo, and Sequoia National Forests and the Lake Tahoe Basin 
Management Unit. This project description has been prepared at a programmatic level and includes 
standard conservation measures appropriate to each program. Individual projects may be appended 
to this programmatic biological opinion alone or in batches so long as they implement the 
conservation measures of the proposed action. 

The projects submitted for appendage by the Forest Service will be from one of nine Forest 
programs: 1) timber harvest, vegetation management, fuels management, and watershed restoration; 
2) road and trail maintenance; 3) maintenance of developed recreation and administrative
infrastructure; 4) special use permits; 5) rangeland management; 6) biological resources management;
7) invasive species management; 8) mining; and 9) lands and real estate. Projects that involve
pesticide application do not quality for appending to this programmatic.

The Service will re-evaluate this programmatic consultation at appropriate intervals to ensure that its 
continued application does not result in unanticipated effects to the three listed amphibians, or 
suitable habitat. In the event that the Forest Service committed conservation measures are not 
completely incorporated into the specific design of each project, site-specific characteristics may lead 
to effects not considered in this programmatic biological opinion, and therefore not appropriate for 
being appended to this document, the Forest Set-vice must consult separately for the specific project 
in question. 

Procedures for Appending Projects to the Programmatic Biological Opinion 

The following information will be provided to the Service by the Forest Service for each project 
submitted for appendage, and will be used by the Service to evaluate whether the project may be 
appended to this programmatic biological opinion: 

1. The Forest Service will submit a project or list of projects in the nine Forest programs for which
appendage to the programmatic biological opinion is requested.

2. The Forest Service will make one of the following effect determinations for the project on the
Sierra Nevada yellow-legged frog, and/ or the Northern Distinct Population Segment of the
mountain yellow-legged frog, and Yosemite toad (and their designated critical habitat if the
project occurs in designated critical habitat):

a. May affect, not likely to adversely affect: The Forest Set-vice will submit project specific
biological assessments and any other pertinent information and a letter requesting
concurrence with the determination from the Set-vice. . Concurrences with "may affect, not
li1-.ely to adversely affect" findings may be provided by the Service through individual letters
or as part of the "batch" process associated with this programmatic biological opinion (i.e.,
future appendage letters may include a list of projects that the Set-vice concurs with the
Forest Set-vice's "may affect, not likely to adversely affect" findings.

b. May affect, likely to adversely affect: The Forest Set-vice will submit the appropriate
biological and other pertinent information along with a letter requesting that the proposed
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project to be appended to this programmatic biological opinion. 

3. For each project, the Forest Se1-vice will include the following information:

a. Site-specific analysis of Forest Service actions from potential effects to suitable habitat and
known occurrences of the three listed amphibians. The site-specific analyses of each
individual project and activity will be included in the BA.

L Project name 
11. Ranger District
111. NEPA name
1v. Decision date 
v. PALS dBase Number
vL Project implementation date(s) 
vu. Location 
v111. If survey(s) have been conducted, including dates 
1.x. Total project area acres 
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x. Which of the three listed amphibian species may be affected and the determination (see
item 2, above)

XL Clade affected (if known) 
xL Acres of suitable habitat affected by the project 
Xll. Occupied acres affected 

1) acres of utilized habitat
2) acres of unknown habitat
3) acres of unutilized habitat

Xlll. Whether the project is located within or may affect designated critical habitat, if so, 
name(s) of the unit and critical habitat acres affected 
1) primary constituent elements present in the action area
2) primary constituent elements adversely affected by the proposed action

xiv. Specific project design criteria, if any, for the three amphibians
X'V. Distance to closest population of the appropriate listed amphibian
xvL Forest Service contact person 

b. For each project, the Forest Service will include Geographic Information System (GIS) data,
maps, aerial photos, landscape photos, or other information as appropriate and available.

c. In the case of multiple projects submitted to the Service at one time, the Forest Service will
include a summary table for each of the nine National Forests with the following
information on each of the three listed amphibians and the nine Forest programs:

L Activity (program) type 
11. Total acres within project areas
111. Total project acres in Riparian Conservation Areas
1v. Total acres of suitable habitat affected
v. Occupied areas affected

1) Total acres of utilized habitat affected
2) Total acres of unknown habitat affected
3) Total acres of unutilized habitat affected

vL Total acres of critical habitat affected 
vii. Primary constituent elements affected



Mr. Randy Moore 5 

4. The Service will notify the Forest Service via electronic mail whether the information on a
project submitted for appendage to this programmatic biological opinion is adequate for
analysis, and if not, what additional information is needed. Project level take will be provided in
each appendage.

Habitat Definitions for the Three Listed Amphibians 

The following definitions were developed by the Forest Service and the Service. "Suitable Habitat," 
and the sub-categories "Utilized," "Utilization Unknown," and "Unutilized Potential" for the 
mountain yellow-legged frog and the Yosemite toad are defined in this programmatic biological 
opinion. Each project will be analyzed for the potential adverse effects on the three listed 
amphibians, as appropriate, when adversely affecting suitable habitat. For a specific project, the 
action area may be modified based on local conditions that suggest a low probability of habitat being 
suitable. In these cases, reasons for this decision will be reviewed and approved by the Se1vice. 

1. Suitable Habitat

a. Yosemite toad: Yosemite toad habitat historically spanned elevations from 4,790 to 11,910
feet (Service 2014). Suitable breeding and rearing habitat includes wet portions of meadows,
slow-moving streams, shallow ponds, spring systems, and lakes with shallow areas that are
inundated at snowmelt and hold water for a minimum of 5 weeks in most years. Some sites
containing suitable habitat may not retain water long enough for completion of
metamorphosis in drought or below average precipitation years. Suitable habitat that is not
used for breeding or development of early life history stages includes all portions of
meadows or other occupied breeding habitats and surrounding areas up to a distance of 0.78
mile depending on surrounding landscapes and dispersal barriers. In some cases, additional
areas may be important for dispersal.

b. Mountain yellow-legged frog: Suitable habitat typically occurs above 4,500 feet in elevation,
but in some areas, including the west side of the Plumas National Forest, it may be as low as
3,500 feet in elevation. Suitable habitat includes permanent water bodies or those
hydrologically connected with permanent water such as wet meadows, lakes, streams, rivers,
tarns, perennial creeks, permanent plunge pools within intermittent creeks, and pools, such
as a body of impounded water contained above a natural dam. Suitable habitat includes
adjacent areas, up to a distance of 82 feet. \N'hen water bodies occur within 984 feet of one
another, as is typical of some high mountain lake habitat, suitable habitat for dispersal and
movement includes the overland areas between lake shorelines. In mesic areas such as lake
and meadow systems, the entire contiguous or proximate areas are suitable habitat for
dispersal and foraging.

2. Occttpied or Utilized Habitat. Suitable Habitat consists of one or a combination of "utilized
habitat," "utilization unknown habitat," and/ or "unutilized potential habitat". Previous suiveys
conducted by qualified biologists may be used, including surveys conducted by qualified non-Forest
Service biologists to determine which habitat category the proposed project falls under. The Forest
Service will provide biological data in a project specific biological assessment (see Procedttres for
Appending Prqjects to the Programmatic Biological Opinion. item 2a) if Se1vice-concurrence is being sought
for non-protocol suivey(s) results that conclude the action area is not occupied or utilized by one or
more of the three listed amphibians. The Se1vice will review these requests and determine if
non-protocol survey information is adequate to conclude that the action area is not occupied and
notify the Forest Service in writing.
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a. Utilized (occupied): Suitable habitat that has documented occurrences is used for
breeding, development of early stages, resting, foraging, or dispersal. In streams, this
includes the length of the stream for a distance of 0.62 mile upstream and 0.62 mile
downstream of the location where species has been found.

b. Utilization Unknown (occupancy unknown): Suitable habitat where the species has not
been observed and the area has not been determined to be unutilized potential based on
the definition described below.

c. Um,tilized Potential (not occupied)

1. Mountain yellow-legged frog: Suitable habitat where no individuals have been
observed during at least three surveys within the previous 10 calendar years. The
implementation of the three surveys will be either staggered during one summer
with and early, mid, and late season survey (e.g. from 14 calendar days after
sufficient habitat becomes free of snow at snowmelt to the fall before cold
temperatures trigger movements to overwintering habitats, or conducted during
three separate consecutive calendar years, that are ideally but do not have to be
consecutive. At least one of the smveys will be conducted during a water year
where snowpack is 80 percent or greater than normal for the action area.

11. Yosemite Toad: Suitable habitat where no individuals have been detected and the
following survey conditions have been met:

1) At least one protocol survey will be completed each season for three
consecutive years during the previous 10 years.

2) Surveys will be conducted during the period from approximately 21 days to 35
days after breeding pools form at snow melt, and at least one of the sm-veys
will be conducted during a water year where snowpack is 80 percent or greater
than normal for the area.

The determination of the type of habitat, and thus, the likelihood that listed amphibians are present 
is based on existing available survey data collected within the last 10 years or new survey data 
collected for the project. For example, if the California Department of Fish and Wildlife, U.S. 
l'orest Service, National Park Service, the Service, or the appropriate agency or party has surveyed 2 
times within the previous 10 years with no frogs found, then only one additional survey needs to be 
conducted to determine whether habitat is in the unutilized potential category 

Definitions of Forest Service Terms 
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1. Best J\llanagement Practices (BMPs): Highly specific mandatory measures used by the Forest Service
to meet Department and Agency requirements and policies to ensure non-point source
pollutants are controlled, legacy sources of water pollution are remediated, water quality is
maintained or improved and the objectives of the Clean \'(later Act are met. BMPs are prescribed
in Forest Plans for each individual National Forest. The current plans have incorporated several
amendments, including the 2001 and 2004 Sierra Nevada Forest Plan Amendment.

2. Standard and Guidelines (S&Gs): Highly specific mandatory measures to guide design and
implementation of management actions used by the Forest Service to meet Department and
Agency requirements and policies. S&Gs are prescribed in Forest Plans for each individual
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National Forest. The current plans have incorporated several amendments, including the 2001 
and 2004 Sierra Nevada Forest Plan Amendment. 
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3. CriticalAqttatic Rifi,tges (CARs): Map-delineated subwatersheds of generally 10,000 to 40,000
acres in size (range = 500 to 100,000 acres) in which specific goals and objectives for threatened,
endangered and sensitive species as well as riparian-dependent resources are articulated. These
designations encompass either known locations of threatened, endangered or sensitive species;
vulnerable populations of plant or animal species; or local populations of rare aquatic-or riparian
dependent plants or animals. These areas are specified on the project map(s) provided to the
Se1vice, and may also be found in Volume 4, Appendi-s;: I of the Sierra Nevada Framework Plan
Amendment (SNFPA) FEIS Oanuary 2001). S&Gs 91-124 of the SNFPA ROD (USFS 2004)
apply to all CARs, RCAs and SMZs.

4. Aqttatic Nlanagement Strategy (AMS): The overarching SNFPA Framework ROD strategy for
management of aquatic, riparian, meadow ecosystems and associated species this strategy
includes 6 riparian conservation objectives (SNFPA ROD, pages 33-34), a description of desired
conditions a set of land allocations (RCAs, CARs, etc.) an adaptive management program and
use of landscape analysis process to identify restoration and enhancement projects.

5. Ripatian Co11servatio11 Areas (RCAs): Specifically defined buffers in which management activities
are designed to meet specific goals and objectives for streams, special aquatic features, and other
hydrological depressions. The width of the buffer varies as follows and may also be adjusted
site-specifically to reflect the local topographic and hydrological conditions (S&Gs 91-122 from
the SNFPA ROD and apply to all RCAs):

a. Perennial Streams: 300 feet on each side of the stream, as measured from the bank full edge.

b. Seasonalfy Flowing Streams (Intermittent and Ephemeral): 150 feet on each side of the stream,
as measured from the bank full edge.

c. Stream Acfjacent Slopes Greater Than 70 Percent Gradient. top of the inner gorge or slope.

d. Lakes, t/1/et l\1eadows, Bogs, Fens, L/1/etlands, Vemal Pools and Springs: 300 feet from the edge of
the feature or riparian vegetation, whichever is greater.

6. Streamside l\1anageme11t Zones (SMZs) and Ripa,ian 1vla11ageme11t Zones (RlvlAs): these are broader
terms intended to encompass other older naming conventions from streamside buffering areas
such as CARs, RCAs, stream protections zones, riparian rese1ves, riparian habitat conservation
areas, etc. All of these designated areas along riparian areas, streams, and wetlands will minimize
potential for adverse effects from adjacent management activities (refer to BMPs 1.8 and 1.19).
Management activities witlun these zones are designed to improve riparian values. SMZs are
areas other than or in addition to CARs or RCAs that are managed to standards specifically
defined in individual Forest Land and Resource Management Plans.

7. Range ofNatttral Va,iabili!)' (RNV): The ecological conditions, plus the spatial and temporal
variation in these conditions, that are relatively unaffected by human activities, within a period of
time and geographical area appropriate to an expressed goal. A condition described as being
"outside the RNV" implies specific pressure(s) on the system, usually anthropogenic in origin,
moving it beyond the bounds of historical ecological variability.
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8. Prqject 1\1a11age1: A Forest Service employee with responsibility for designing, implementing,
and/ or administrating a particular project. This may include, but are not limited to, the
following IDT leader, timber sale administrator, permit administrator, etc.
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9. Essential Habitat. This is a fisheries term used to denote those waters and substrates necessary to
fish (or amphibians in this case) for spawning, breeding, feeding, or growth to maturity (Section
1910) of the MSFCiviA, 16 USC§ 1802(10)). For purposes of interpreting this definition of
essential habitat: "\'v'aters" include aquatic areas and their associated physical, chemical, and
biological properties that are used by the target species, and may include aquatic areas historically
used where appropriate; "substrate" includes sediment, hard bottom, structures underlying the
waters, and associated biological communities; "necessary" means the habitat required to
support a sustainable fishetT and managed species' contribution to a healthy ecosystem; and
"spawning, breeding, feeding, or growth to maturity" covers a species' full life cycle.

Description of the Nine Forest Programs 

The BA contains a list and comprehensive description of nine Forest management activity 
programs. The nine programs are sul111llarized below: 

1. Vegetation l\fanagement, Timber Hat-vest, Fuels Management and \'v'atershed Restoration: This
program includes vegetation management conducted for ecological restoration, timber harvest,
reforestation, fuels treatment for hazard reduction, fire or fuels treatment, forest health and
range land improvement, watershed restoration, wildlife habitat enhancement, road construction,
road reconstruction, and road maintenance and log landing construction, including temporary
roads, using heavy equipment with either tracks or rubber tires. The most common means of
treatment are mechanical, hand including chainsaws, chemical including pesticides (although
pesticide use will not be covered in this consultation other than stump application of borax
under various trade names such as Sporax), and burning.

Timber harvest and fuels reduction includes marking, felling, bucking, skidding, yarding, loading 
by means of mechanical or hand treatments, and hauling designated trees to a mill. Mechanical 
methods include tracked feller-bunchers or harvesters used to harvest trees followed by skidding 
material, usually whole tree length, to landing using rubber-tired or tracked skidders. 
Conventional systems include hand felling and bucking trees followed by skidding material to 
landing using rubbcr--tired or tracked skidclers. Encllining of felled material will be used when 
equipment is unable to directly reach felled trees. \'v'ater bars for erosion control on skid trails 
will be installed with either skidders or dozer. Harvest may be followed by reforestation, which 
includes preparation of the hat-vested site to treat excess fuels and competing vegetation by 
means of mechanical or hand piling and single or multiple chemical applications (not covered in 
this BO), followed by tree planting, and stand maintenance as needed. Other re-vegetation 
project areas may include trails, roads, prescribed and natural post-fire areas, facilities, and 
restoration sites. Salvage logging of dead and dying trees witlllll burned acreages may also occur. 

Fuels management activities will be implemented to reduce the size, cost, and damage from 
wildfire as well as restore fire to the landscape as a natural disturbance process. Fuel biomass 
will be altered by changing tl1e horizontal and vertical continuity of fuel type, creating fuel 
breaks, or by reducing or altering fuels over extensive areas by mechanical means as described in 
vegetation management, by tl1e application of prescribed fire, or managing naturally ignited 
wildfires. Cull logs and slash may be rearranged, removed, or burned to reduce fuel loading. 
The silvicultural practices include mechanical, aerial, and/ or hand treatments, prescribed fire, 
reforestation, and chemical application. Prescribed fire includes understory burning, pile 
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burning, and broadcast burning by means of hand ignition using drip torches, or by aerial 
application using a helicopter mounted ignition devices such as helitorches for broadcast 
burning and spherical ignition devices for timber understory burning. 
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2. Maintenance of Roads and Trails: Road and trail maintenance, including reconstruction, is
periodically implemented to ensure safe public use and protect resources. This program includes
a number of activities.

a. lvfotorized, Reconstruction or lviaintenance of roads: For public use, and to administer and
protect resources, roads will be periodically reconstructed and maintained. Some roads may
be constructed for specific recreation use, and some roads may need to be reconstn1cted
over time to make needed improvements in alignment, grade, width and drainage.

Road maintenance includes any expenditure for the repair or upkeep of a road necessa1y to 
retain the road's approved traffic service level. Work items include surface blading, surface 
rock replacement, seal coats and asphalt overlays and patching, culvert cleaning, replacement 
or repair, bridge maintenance or replacement, slide removal, lead out ditching, road side 
ditch clean out, guardrail installation and replacement, road striping, and other items that 
contribute to the preservation of the existing road. Regular road maintenance also includes 
brushing (trimming of trees and shrubs) along the road prism to ensure that visibility for 
drivers is not hindered. These activities include installing additional minor culverts and 
traffic control devices, implementing traffic management strategies, placing small quantities 
of spot surfacing, re-vegetating cut and fill slopes, and blocking and/ or disguising 
unauthorized routes originating on or crossing system routes. Some roads will be allowed to 
deteriorate gradually over time. 

Where roads and trails are no longer needed or cannot be maintained, the Forest Service 
may remove them by decommissioning. This involves removal from maintenance schedules 
and from maps and, in some cases, may involve some on-site activities such as 
de-compaction of the roadbed, blocking, barricading, installation of water bars, removal of 
culverts, and re-contouring of slopes. 

b. Maintenance of roads and trails for motorized non-street-legal vehicles: Maintenance of off
highway vehicle (OHV) routes consists of tread maintenance such as loose rock removal,
rock and root removal, slough and berm. removal, slide maintenance, and grooming of the
tread surface; drainage maintenance such as maintenance of water bars, rolling dips, culverts,
French drains and other water control/ diversion devices; maintenance of water and gully
crossings, route maintenance such as removal of fallen logs, brushing along trail prism,
removal of hazard trees, litter removal, slope revegetation, snowmobile trail grooming, and
closure/restoration of off-route impacts; structure maintenance such as barriers, barricades,
retaining walls, trail tread protection measures, cattle guards, fences, and gates; and traffic
services such as sign repair and installation. Maintenance work for roads and trails is done
by means of mechanical and hand treatments and scheduled on an as needed basis.

Grooming on specific over-snow vehicle (OSV) trails will be implemented during the winter 
months to provide recreational opportunities. General maintenance of these routes during 
the non-snow season consists of actions described under OHV maintenance. 

c. Maintenance of non-motorized trails: The maintenance of non-motorized trails includes
activities similar to OHV maintenance. Maintenance work on trails in wilderness areas is
accomplished by means of primitive skills using non-motorized/ mechanized traditional hand
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tools such as crosscut saws, axes, and shovels; blasting; crushing or moving rock; cutting and 
utilizing down logs; and rigging to move materials. 

d. Hazard tree removal along roads, trails, campgrounds, and other Forest Service high-use
areas: Dead or dying trees and/ or hazard trees within falling distance of roads and trails will
be felled and/ or removed for public safety. Harvest of hazard trees includes both
mechanical and conventional harvest systems. After harvest, slash treatment will include
hand/machine piling and pile burning adjacent to roads. Where fuel loading is not an issue,
slash may be lopped with chainsaw and scattered by hand. Created skid trails will have
waterbars consttucted along the length of the skid trail for erosion control.

3. Maintenance of developed recreation sites and administrative infrastructure: Recreation on
National Forest lands includes a wide range of environmentally-sustainable developed and
dispersed recreation opportunities in developed sites and dispersed areas such as trails, rivers or
lakes, wilderness, and general forest areas.

Developed recreation includes family and group campgrounds, day use picnic areas, traill1eads, 
snow parks, visitor centers, visitor information sites, fire lookouts, corrals, boat ramps, pastures, 
and developed ski areas. Management of these facilities includes operation and 
maintenance/minor repair of internal site roads and buildings, trails, ski slopes, boundary 
fencing, picnic tables and fire rings, restrooms, water systems, dumpsters, regulatory signs and 
bulletin boards, barrier logs, camp host sites, concrete parking slabs, and interpretive panels in 
addition to administration of the site visitors. 

This program includes the routine maintenance of administrative facilities, and minor re
construction to replace or rehabilitate outdated facilities and associated infrastructure located on 
National Forest lands in the Sierra Nevada. Forest Se1vice facilities include buildings, fire 
stations, work centers, permanent field camps, ranger stations, visitor centers, visitor 
information sites, public water systems, sanitation systems, camps, towers, pipelines, stream 
gauging stations, water storage and conveyance facilities, and other permanent or semi
permanent structures and infrastructure associated with Forest Service-administered facilities. 
Facilities on National Forests operated and maintained by the private sector through easements 
or special use authorizations including work and organizational camps, concession sites, ski 
areas, electronic and communication sites, public water and sanitation systems, power 
transnussion lines, pipelines, research equipment and structures, and access routes to pri,,ate 
land in-holdings. These third-party non-Forest Se1vice administrative sites are generally 
administered or operated through special use permits. 

This program includes vegetation management of both native and non-native species such as 
routine felling and/ or removal dead/ dying trees and hazard trees witl1in falling distance of 
adnunistrative facilities for public safety; and fuels reduction activities cut smaller vegetation and 
the material is either chipped or piled and burned. 

4. Special Use Permits: Tlus program covers a variety of activities requiring permits tlrnt occur on
National Forests in tl1e Sierra Nevada. The activities include:

a. Permitted activities: Tlus includes pack station operations such as day rides, spot trips,
dunnage drops and client camping in wilderness and non-wilderness areas using system and
approved user trails, outfitting/ guiding operations in wilderness and non-wilderness, river
rafting, organization camps, and recreational residences.
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b. Permitted temporary activities: This includes the temporary use of National Forest lands for
activities such as weddings, commercial filming and commercial still photography, training,
commercial special events, vendors, and organized temporary events such as races, rides,
regattas and festivals.

c. Facilities management: This includes vegetation management at facilities such as hazard tree
felling, vegetation clearing, chipping and pile burning.

d. Communication sites: This broadcast radio and television, cable television, microwave for
industrial and common carriers, cellular telephone, land-line telephone, and amateur and
mobile radio transmission and repeater sites.

e. Transportation related activities: This include facilities such as avalanche control centers,
maintenance yards, storage facilities, airport navigation beacons, helicopter landing sites,
Department of Transportation easements, private party easements, and rights of way.

f. Utilities activities: This includes underground and overhead alignments for utilities including
fiber optic, telephone, cable, water, sewer, gas and electricity transmission and distribution
facilities, and specific sites for wells, water tanks, springs, dams, pump stations, fish ladders,
water diversion, reservoirs, snow pillows, snow survey towers and cabins, and other utilities.

g. Community use and public information: This includes permitted land uses such as non
commercial group use, monuments, markers, signs, benches, interagency visitor centers,
amphitheaters, museums, transit centers, and cultural centers.

h. Non-timber forest product associated activities: This includes commercial and non
commercial collection of materials such as firewood, plants, seeds, mushrooms, berries,
biomass, pine cones, insects, extractives, Christmas trees, boughs and apiaries.

5. Rangeland Management: This program includes activities related to the development,
administration, and protection of range resources, and includes the permitting and regulation of
grazing use of all kinds and classes of livestock on National Forest lands in the Sierra Nevada.
The animals are cattle, sheep, goats, horses, and saddle stock. A primary purpose of the
rangeland management program is to provide forage for commercial livestock operations.
Grazing also can be a means of managing vegetation to 111.eet other resource 1nanagen1ent
objectives, such as fuels management, invasive species management, wildlife habitat
improvement, and reduction of competing vegetation in plantations.

An allotment is a designated area of land capable and suitable for domestic livestock grazing. 
The Forest Service has an established process for grazing administration. Term grazing permits 
are generally issued for a period of 10 years, and authorize a permittee to graze livestock on their 
designated allotment(s). 

Grazing on an allotment is conducted in accordance with an Allotment Management Plan which 
is incorporated into the term grazing permit. National Forests develop and implement allotment 
management plans to ensure livestock use meets rangeland management objectives. Allotment 
Management Plans identify the grazing strategies needed to meet rangeland and otl1er 
conservation objectives within the allotment. The Allotment Management Plan establishes 
grazing systems, stocking rates, kind and class of livestock, period of use, season of use, livestock 
distribution, and range improvements. It is implemented through Annual Operating 
Instructions. Annual Operating Instructions include annual adjustments to management based 
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on monitoring and site specific objectives, and are revised to reflect current project design 

criteria. 
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The activities associated with the range management program include livestock handling, 
moving, herding, gathering, salting, and other ordinary husbandry practices. Range management 
includes implementation and maintenance of structural and non-structural improvements to the 
allotments. Structural improvements are permanent features designed to facilitate livestock 
management and control distribution and movement of livestock, such as dams, impoundments, 
ponds, pipelines, fences, corrals, wells, and trails. Non-structural improvements include cutting, 
chaining, and planting. 

6. Biological Resources Management: Activities that survey or monitor species, enhance, or restore
their habitats are included in the Biological Resources Management Program. The primary
restoration implemented for mountain yellow-legged frogs is the removal of nonnative fish
species from lake habitats. This program also includes restoration, protection, maintenance, or
improvement of habitats, such as stream and/ or meadow restoration, planting,
blocking/ disguising unauthor1zed vehicle or trail routes, elimination of exotic weeds, fencing,
and removal of trash.

7. Invasive Species Management: This program includes activities that detect, prevent, control, and
eradicate invasive species. The activities may include, but are not limited to, surveys for the early
detection of non-native plant and animal species in order to contain and control them;
monitoring known occurrences including those that have been treated, and treating or re-treating
occurrences; operation of inspection stations; manual removal; chemical and biological removal;
thinning and fire; and outreach and education.

Invasive plant control includes manual removal and the use of selected herbicides. Most of the
activities involving removal of non-native plants involve little ground disturbance. Treatment
activities include direct removal of weeds by hand; a "weed wrench" or by cutting with hand
tools or witl1 a chainsaw for larger invasive shrubs; herbicides at administrative and developed
sites, as well as otl1er locations. Focused ground based application methods such as low volume
foliar-spraying, cut and daub, basal bark, or frill metl1ods of herbicide application may be used.
Herbicides are not directly applied witllin any riparian or wetland areas and application follows
U.S. Environmental Protection Agency (EPA) label instructions. This biological opinion,
howcYct, docs not cover application of pesticides/herbicides other than stump application of
borax under various trade names such as Sporax.

This program includes the removal of non-native animals such as bullfrogs, and certain non
native fish. These activities generally do not result in ground disturbance but involve trapping,
electro-shocking, or otl1er techniques.

8. "tvlining: The mining program includes activities seeking and removing minerals under the
general mining laws, leasable minerals under the mineral leasing laws, and common variety
minerals which can be sold or leased. Under tl1e nlineral leasing laws, leases can be issued for
energy development. In addition, mineral sales can autl1orize the extraction of common variety
minerals such as sand, gravel or stone for landscaping or building. Mining on National Forest
lands in tl1e Sierra Nevada includes aggregate, placer, hardrock, hydraulic, and suction-dredge
operations to tl1e extent permitted by tl1e State of California. The activities in tlus program
include exploration, experimental drilling, land surveys, site clearing, road construction and use,
use of heavy equipment, water drafting, and tl1e development and operation of mining camps.
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The Forest Service conducts reclamation of abandoned mines. Under the Comprehensive 
Environmental Response, Compensation and Liability Act of 1980 (CERCLA)(42 U.S.C. 9601 et 
seq., as amended), the Forest Service responds directly to releases or threatened releases of 
hazardous substances from closed and abandoned hazardous waste sites that may endanger 
public health or the environment. This includes site re-grading and stabilization; removal of 
mining equipment, structures, and debris; revegetation; road reconstruction and removal; and 
abating safety hazards by removing hazardous substances and closing underground openings. 

9. Lands (Real Estate): This program consists of the acquisition, development, and reclamation of
lands and facilities located on National Forest lands in the Sierra Nevada. It includes surveys
and marking of property boundaries typically involving one or two people witl1 surveying
equipment; boundaries marked with fence posts, tags nailed to trees, or buried aluminum pipe
with information caps; and occasionally important corner posts or survey monuments must be
set in the ground with concrete.

Project Monitoring 

The Forest Senrice will develop and implement a monitoring plan to evaluate the success of Forest 
Service conservation measures in minimizing effects to the three amphibian species and their 
habitats from management activities. The monitoring plan will be developed cooperatively witl1 the 
Service, as well as other agencies and entities to the extent possible, and submitted to the Service for 
final review and approval. 

There are three components to the monitoring plan: 

1. Compliance/Implementation: Determination of whether each project and associated activities
followed the project description as described by the Forest Service. This will be annually
reported to the Service by December 31 of each year. The initial report will cover the period
from the issuance of the programmatic biological opinion (December 19, 2014)
through December 31, 2017.

2. Take: The project-specific and total amount and type of incidental take for each of the three
listed amphibians will be annually reported to the Se1-vice by December 31 of each year. The
initial report will cover the period from the issuance of the programmatic biological opinion
(December 19, 2014) through Decem.ber 31, 2017.

3. Effectiveness: The Forest Service will collect and analyze data regarding the success of the
conservation measures in mitigating and minimizing adverse effects on the three listed species,
suitable habitat and the primary constituent elements of designated Critical Habitat. In 2017, the
Forest Service completed the final Amphibian Effectiveness Monitoring Pilot Report (Brown et
al. 2017), which evaluated a variety of methodologies, developed by a team of amphibian and
meadow monitoring experts, for monitoring the effectiveness of BMPs and S&Gs. The Forest
Se1-vice will use tl1e results of this study, as well as monitoring data collected during the 2017
field season, to inform and adjust the Forest Se1-vice's Three Sierra Nevada Amphibian
Effectiveness Monitoring Program. The Forest Service will retain the responsibility for
oversight, implementation, analysis and reporting.

a. The findings will be utilized in an adaptive management process to modify the
programmatic project description and conse1-vation measures, as needed.

b. For the Yosemite toad, the monitoring program will focus on the effects on meadow
hydrology.
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Programmatic Conservation Measures 

Conservation measures for each program have been proposed by the Forest Service. These 
measures are designed to reduce adverse effects to the three listed amphibians. Their full 
implementation by the Forest Service is an essential component of this programmatic consultation. 
The conservation measures are intended to avoid and minimize the effects of projects in the nine 
Forest programs on the Sierra Nevada yellow-legged frog, the Northern Distinct Population 
Segment of the mountain yellow-legged frog, and Yosemite toad. These measures are the 
appropriate S&Gs and BMPs from the individual Forest Land and Resource Management as 
amended by the 2004 Sierra Nevada Forest Plan Amendment (USFS 2004), and Region 5 
Hydrologic Best Management Practices (See Appendices A and B of this biological opinion for a list 
of the applicable S&Gs and BMPs proposed by the Forest Service). These S&Gs and BMPs are 
treated as minimums. Site-specific application of each will be tailored to exact project landscapes, 
topography, geology, soils, etc. and result in greater specificity, thereby providing more stringent 
protections for the three listed amphibians and their habitat. Some S&Gs and BMPs are designed to 
be implemented for all of the nine Forest programs, while others are specific to a single program. 
The majority of the conservation measures are intended to protect environmental resource values 
such as water quality, and/ or sensitive habitats. In addition to the S&Gs and BMPs, at the project 
level the nine Forests implement additional "Design Criteria" that specify how these will be 
implemented to meet site-specific desired conditions, such as avoiding or minimizing ongoing 
impacts to known occurrences of the three amphibian species. The Forest Biologist will work with 
the project manager to develop any minor project specific adjustments. These specific Design 

Criteria actions will be included as conservation measures in the Batch Process for individual 
projects. They also will be documented in a written report submitted after project completion to the 
Service. 

Analytical Framework for the Jeopardy Analysis 

The following analysis relies on four components to support the jeopardy determination for the 
Yosemite toad, Sierra Nevada yellow-legged frog, and Northern Distinct Population Segment of the 
mountain yellow frog: (1) the Status of the Species, which evaluates the species' range wide 
condition, the factors responsible for that condition, and their survival and recovery needs; (2) the 
Environmental Baseline, which evaluates the condition of these species in the action area, the 
factors responsible for that condition, and the role of the action area in the species' survival and 
rccm'cry; (3) the Effects of the Action, which determines the direct and indirect effects of the 
proposed programmatic Federal action and the effects of any interrelated or interdependent 
activities on these species; and (4) Cumulative Effects, which evaluates the effects of future, non
Federal activities in the action area on these three species. 

In accordance with the implementing regulations for Section 7 and Service policy, the jeopardy 
determination is made in the following manner: The effects of the proposed programmatic Federal 
action are evaluated in the context of the aggregate effects of all factors that have contributed to the 
current status of the Yosemite toad, Sierra Nevada yellow-legged frog, and Northern Distinct 
Population Segment of the mountain yellow frog. Additionally, for non-Federal activities in the 
action area, we will evaluate those actions likely to affect these species in the future, to determine if 
implementation of the proposed programmatic action is likely to cause an appreciable reduction in 
the likelil1ood of both the survival and recovery of them in the wild. 

The following analysis places an emphasis on using the range-wide survival and recovery needs of 
the Yosemite toad, Sierra Nevada yellow-legged frog, and Northern Distinct Population Segment of 
the mountain yellow frog, and the role of the action area in providing for those needs as the context 
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for evaluating the significance of the effects of the proposed programmatic Federal action, taken 
together with cumulative effects, for purposes of making the jeopardy determination. 

Analytical Framework for Adverse Modification 
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Section 7(a)(2) of the ESA requires that Federal agencies insure that any action they authorize, fund, 
or carry out is not likely to destroy or to adversely modify designated critical habitat. A final rule 
revising the regulatory definition of "destrnction or adverse modification" (DAM) was published on 
Febrnary 11, 2016 (81 FR 7214). The final rnle became effective on March 14, 2016. The revised 
definition states: 

"Destruction or adverse modification means a direct or indirect alteration that 
appreciably diminishes the value of critical habitat for the conservation of a listed 
species. Such alterations may include, but are not limited to, those that alter the 
physical or biological features essential to the conservation of a species or that 
preclude or significantly delay development of such features". 

The DAM analysis in this biological opinion relies on four components: (1) the Status if Critical 
Habitat, which describes tl1e range-wide condition of the critical habitat in terms of the key 
components (i.e., essential habitat features, primary constituent elements, or physical and biological 
features) that provide for the conservation of the listed species, the factors responsible for that 
condition, and the intended value of the critical habitat overall for the conservation/recovery of the 
listed species; (2) the Environmental Baseline, which analyzes the condition of the critical habitat in the 
action area, the factors responsible for that condition, and the value of the critical habitat in the 
action area for the conse1vation/ recovery of the listed species; (3) the Effects ef the Action, which 
determines the direct and indirect impacts of the proposed Federal action and the effects of any 
interrelated and interdependent activities on the key components of critical habitat that provide for 
the consetvation of the listed species, and how those impacts are likely to influence the conservation 
value of the affected critical habitat; and (4) C1m111/ative Effects, which evaluate the effects of future 
non-Federal activities that are reasonably certain to occur in the action area on the key components 
of critical habitat that provide for the conse1vation of the listed species and how those impacts are 
likely to influence the conse1vation value of the affected critical habitat. 

For purposes of making the DAM determination, the Service evaluates if the effects of the proposed 
Federal action, taken together witl1 cumulative effects, are likely to impair or preclude the capacity of 
critical habitat in the action area to serve its intended conservation function to an extent that 
appreciably diminishes the rangewide value of critical habitat for the conservation of the listed 
species. The key to making that finding is understanding the value (i.e., the role) of the critical 
habitat in the action area for the conservation/recovery of the listed species based on the 
Environmental Baseline analysis. 

Action Area 

The action area is defined in 50 CFR § 402.02, as "all areas to be affected directly or indirectly by the 
Federal action and not merely the inimediate area involved in the action". For the actions proposed 
for this programmatic consultation, the action area includes the nine National Forests covered under 
this programmatic biological opinion. 
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Status of the Species and Environmental Baseline 

Sierra Nevada Yellow-legged Frog and Northern Distinct Population Segment of the Mountain 
Yellow-legged Frog 

The Sierra Nevada yellow-legged frog and the Northern Distinct Population Segment of the 
mountain yellow-legged frog were both listed as endangered species on April 29, 2014, under the 
Endangered Species Act of 1973, as amended (Service 2014). 
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The mountain yellow-legged frog was originally described as a subspecies of the foothill yellow
legged frog (Rana bq)lli,). Populations in the Sierra Nevada were considered to be subspecies sierrae, 

and populations inhabiting three mountain ranges in southern California were thought to represent 
subspecies mmcosa. Later analysis of additional morphological data indicated what was considered R. 
bq)llii sienc1e and R. bq)' lii m11scosa were instead more likely to be subspecies of Rana m11scosa (Zweifel 
1955). Later, Macey et al. (2001) conducted a phylogenetic analysis of mitochondrial 
deoxyribonucleic acid (DNA) sequences of the mountain yellow-legged frog and concluded the 
species consisted of two major genetic lineages comprised of three distinct groups in the Sierra 
Nevada, and a fourth distinct group in the mountains of southern California. 

Based on mitochondrial DNA, morphological information, and acoustic studies, Vredenburg et al. 
(2007) concluded the mountain yellow-legged frog in the Sierra Nevada consists of two distinct 
species - Rana m11scosa and R. sierrae. R. sierrae, or the Sierra Nevada yellow-legged frog, is endemic to 
the northern and central Sierra Nevada and adjacent Nevada ranging from north of the Feather 
River including the Plumas and southern edge of the Lassen National Forests, south to the Monarch 
Divide on the west side of the Sierra Nevada crest in the Sierra National Forest, and near 
Independence Creek on the east side of the Sierra Nevada crest in the Inyo National Forest. In the 
Sierra Nevada, R. tJJttscosa ranges from the Monarch Divide south to Dunlap and Taylor meadows in 
the Sequoia National Forest (California Department of Fish and Wildlife 2011; Vredenburg et al. 
2007). R. mmcosa also occurs as a Distinct Population Segment in the Transverse and Peninsular 
Ranges in southern California, where it is listed as an endangered species. In the Sierra Nevada, the 
taxon ranges in elevation from approximately 4,500 feet to more than 12,000 feet (Vredenburg et al. 
2005). However, the distribution of the Northern Distinct Population Segment of the Mountain 
yellow-legged frog appears to extend below 4,500 feet in elevation at higher latitudes; for example, 
on the Plumas National Forest (USFS 2014). Eight-percent of the observations on the Plumas 
National Forest arc below 4,500 feet clcyation; of which, thirty-one of the observations were 
between 3,500 and 4,500 feet in elevation. 

Physical Description 

The body length (snout to vent) of the adult mountain yellow-legged frog ranges from 1.5 to 3.25 
inches (Dodd 20136; Stebbins and McGinnis 2012; Lanoo 2005; Green et al. 2014;Jennings and 
Hayes 1994; Vredenburg et al. 2005; Wright and Wright 1949; Stebbins 1951; Zweifel 1955). 
Females average larger than males, and males have a swollen, darkened thumb base. Dorsal (upper) 
coloration in adults is variable, exhibiting a mi" of brown and yellow, but also gray, red, or green
brown, and usually a pattern of dark spots. These spots may be large (0.25 inch) with a few, smaller 
and more numerous spots, or a mi"ture of both. Irregular lichen- or moss-like patches may also be 
present on the dorsal surface. The belly and undersurfaces of the hind limbs of the mountain 
yellow-legged frog are yellow or orange colored, and this pigmentation may extend forward from the 
abdomen to the forelimbs. The adults may produce a distinctive mink or garlic-like odor when 
disturbed (\Vright and Wright 1949; Stebbins 2003). Although these two species lack vocal sacs, 
they can vocalize in or out of water, producing what has been described as a flat clicking sound 
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(Zweifel 1955; Stebbins 2003). Mountain yellow-legged frogs have smoother skin, generally with 
heavier spotting and mottling dorsally, darker toe tips (Zweifel 1955), and more opaque ventral 
coloration (Stebbins 2003) than the foothill yellow-legged frog, which is a conspecific species in 
some portions of the Sierra Nevada. 
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The Sierra Nevada yellow-legged frog and the Northern Distinct Population Segment of the 
mountain yellow-legged frog can be distinguished from each other physically by the ratio of the 
lower leg (fibulotibia) length to snout vent length (Vredenburg et al. 2007). Typically, this ratio is 
greater than or equal to 0.55 for the northern Distinct Population Segment of the mountain yellow
legged frog and less than 0.55 for the Sierra Nevada yellow-legged frog. In addition, adult Northern 
Distinct Population Segment of the mountain yellow-legged frog generally has longer limbs than 
Sierra Nevada yellow-legged frogs. 

Mountain yellow-legged frogs deposit their eggs in globular clumps, which are often somewhat 
flattened and roughly 1 to 2 inches in diameter (Stebbins 2003; Lannoo 2005; Vredenburg et al.

2005). When the eggs are close to hatching, egg mass volume averages 78 cubic inches (Pope 1999). 
An egg has three firm, jelly-like, transparent envelopes surrounding a grey-tan or black vitelline 
capsule or egg yolk (Wright and Wright 1949). The clutch size varies from 15 to 350 eggs per egg 
mass (Livezey and Wright 1945; Vredenburg et al. 2005). The development of the egg is temperature 
dependent. In laboratory breeding experiments, eggs took from 18 to 21 days at temperatures of 41 
to 56 degrees Fahrenheit to hatch after being laid (Zweifel 1955). 

Mountain yellow-legged frog tadpoles generally are mottled brown on the dorsal side with a faintly 
yellow venter or underside (Zweifel 1955; Stebbins 2003; Vredenburg et al. 2005). Their total length 
may reach a maximum of 2.8 inches, the body is flattened, and the tail musculature is wide at 1 inch 
or more before tapering into a rounded tip (Wright and Wright 1949). The mouth has a maximum 
of eight labial tooth rows (Stebbins 2003). 

Current Range and Distribution 

Since the mountain yellow-legged frog obse1vations made by Grinnell and Storer (1924), a number 
of researchers have reported disappearances of these two listed amphibian species from significant 
portions of their historical ranges in the Sierra Nevada (Hayes and Jennings 1986; Bradford 1989; 
Bradford et al. 1994; Jennings and Hayes 1994; Stebbins and Cohen 199 5; Drost and Fellers 1996; 
Knapp and IVIatthews 2000a; Vredenburg et al 2005; Martin 1992; Heller 1960;Jenkins 1994 ). 

The current distribution of the mountain yellow-legged frog is primarily restricted to publicly 
managed lands within National Forests and National Parks at high elevations in the Sierra Nevada. 
National Forests with extant populations include the Plumas National Forest, Lassen National 
Forest, Tahoe National Forest, Humboldt-Toiyabe National Forest, Lake Tahoe Basin Management 
Unit, Eldorado National Forest, Stanislaus National Forest, Sierra National Forest, Sequoia National 
Forest, and Inyo National Forest. National Parks with extant populations of mountain yellow
legged frogs include Yosemite National Park, Sequoia National Parks and Kings Canyon National 
Parks. Suitable habitat within the 9 Forests in the Sierra Nevada is indicated in Figures 1 and 2. 

According to the Biological Assessment, the number of known occupied sites, such as lakes, ponds, 
meadows, and streams, is estimated to be around 1,245 sites for the Sierra Nevada mountain yellow
legged frog and 12 sites for the Northern Distinct Population Segment of the mountain yellow
legged frog. Eighty-one percent of the Sierra Nevada yellow-legged frog's range, and 51 percent of 
the Northern Distinct Population Segment of the mountain yellow-legged frog's range occur on 
Forest Service lands (California Department of Fish and Wildlife 2014a, 2014b ). There are 
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important caveats to these estimates of the number of occupied sites. First, in some cases multiple 
observations may have been counted for a specific site. Second, not all aquatic habitats have been 
surveyed, and given the complexity of aquatic habitats, definitions of sites vary among scientists and 
land managers. Third, more surveys for these species have occurred in lake habitats than in other 
habitats. Finally, these numbers do not necessarily represent populations; a single population may 
occupy multiple sites. 

Habitat and Life HistOt}' 

The mountain yellow-legged frog currently and historically inhabited lakes, ponds, marshes, tarns, 
meadows, and streams, largely in areas tlrnt were glaciated during the Pleistocene at elevations 
ranging from 4,500 feet to 12,000 feet (California Department of Fish and Wildlife 2014a, 20146; 
Zweitel 1955). The two listed amphibian species are highly aquatic (Stebbins 1951; Mullally and 
Cunningham 1956; Bradford et al. 1993). Adults typically are found sitting on rocks along the 
shoreline, usually where there is little or no vegetation (Mullally and Cunningham 1956). Although 
mountain yellow-legged frogs may use a variety of shoreline habitats, both tadpoles and adults are 
less common at shorelines that drop abruptly to a depth of 2 feet tlrnn at open shorelines that gently 
slope up to shallow waters of only 2 to 3 inches in depth (Mullally and Cunningham 1956; Jennings 
and Hayes 1994). The mountain yellow-legged frog is most abundant in high-elevation lakes and 
slow-moving portions of streams (Vredenburg et al. 2005; Zweifel 1955; Lannoo 2005; Mullally and 
Cunningham 1956). The borders of alpine ponds, lakes, and meadow streams above the tree line 
used by tl1e two listed frogs are frequently grassy or muddy. The frog uses different aquatic habitats 
in various parts of its range, likely because of differences in availability. For example, the species is 
often found in streams in the northern and soutl1ernmost parts of its range where lakes are less 
common. At lower elevations within tl1eir historical ranges, they animals are known to be associated 
witl1 rocky streambeds and wet meadows surrounded by coniferous forest (Vredenburg et al. 2005; 
Zweifel 1955; Zeiner et al. 1988). Adults use streams that vat}' from high-gradient channels replete 
witl1 pools, rapids, and small waterfalls to reaches with marshy edges and sod banks (Brown et al.

2014; Foote et al. 2013; Zweifel 1955. Aquatic substrates vat}' from bedrock to fine sand, rubble 
consisting of rock fragments, and boulders (Zweifel 1955). Mountain yellow-legged frogs appear 
absent from tl1e smallest creeks, possibly because tl1ese creeks have insufficient depth for adequate 
refuge and overwintering habitat (Jennings and Hayes 1994). Stream-dwelling yellow-legged frogs 
on the Plumas National Forest have been found in first order headwater streams to second order 
streams (Brown et al. 2014). 
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Figure 1. Mountain Yellow-Legged Frog (Rana sierra and R. muscosa Norther DPS Range Map. 
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Figure 2. Mountain Yellow-Legged Frog Range (Zoom In) 
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In the central and southern Sierra, the mountain yellow-legged frog breeds most commonly in 
permanent, deep lakes (Knapp and Matthews 2000a; Knapp et al. 2000b ). In Yosemite National 
Park, occupancy was associated with deep water, elevation, absence of fish, and meadow vegetation 
on shorelines (Knapp 2005a). Adult mountain yellow-legged frogs breed in the shallows of ponds 
or in inlet streams (Vredenburg et al. 2005). Breeding has been obse1-ved in relatively shallow sites (< 
1 foot) that dty frequently, but successful recruitment will only occur in water bodies that hold water 
for the duration of the 2-3 year larval period, even if only a small fraction of water remains (Lacan et
al. 2008). They emerge from ovenvintering sites immediately following snowmelt, and will move 
over ice to reach breeding sites (Pope 1999; Vredenburg et al. 2005). The females deposit their eggs 
underwater in clusters, which they attach to rocks, gravel, or vegetation, or under banks (Wright and 
Wright 1949; Stebbins 1951; Zweifel 1955; Pope 1999). 

In lakes in the John Muir Wilderness and Kings Canyon National Park, the presence of tadpoles was 
associated with deep water depths, elevation, the absence of trout, higher proportions of silt, and 
degree of lake isolation (Knapp et al. 2000b). Frogs also breed less commonly in streams and 
meadows (Zweifel 1955). The larvae take two to three years to metamorphose into subadults 
(Bradford 1983; Zweifel 1955) and their deep water habitat protects them from freezing to death in 
the winter (Bradford 1983; Knapp et al. 2000b; Knapp 2005a). Habitat models, based on broad scale 
sampling throughout Yosemite National Park and portions of the John Muir Wilderness and Kings 
Canyon National Park, indicate that the probability of occupancy by mountain yellow-legged 
tadpoles increased as maximum lake depth increased from 0 to 13 feet or 16 feet and then remained 
relatively constant at greater depths (Knapp et al. 2000; Knapp 2005a). Desiccation of tadpoles in 
habitats that dry out during the summer was an important cause of mortality, and little evidence was 
found of winterkill in shallow water habitats (Lacan et al. 2008; Bradford 1983). 

Bradford (1983) found that mountain yellow-legged frog die-offs sometimes result from oxygen 
depletion during winter in lakes less than 13 feet in depth. However, tadpoles may survive for 
months in nearly anoxic conditions in shallow lakes that are frozen to the bottom. Populations of 
mountain yellow-legged frogs have ovenvintered in lakes less than 5 feet deep that are assumed to 
have frozen to the bottom, and healthy frogs emerged the following July (Pope and Matthews 2001; 
Pope 1999). Radio telemetry indicated that the animals were utilizing rock crevices, holes, and 
ledges near shore, where water depths ranged from 0. 7 foot to 5 feet (Pope and Matthews 2001). 
The granite surrounding these ovenvintering habitats probably insulates mountain yellow-legged 
frogs from extreme winter temperatures, provided there is an adequate supply of oxygen (Pope and 
IVIatthews 2001). In lakes and ponds tl1at do not freeze to the bottotn in winter, they 1Trny 
overwinter in the shelter of bedrock crevices as a behavioral response to the presence of introduced 
trout (Vredenburg et al. 2005). 

Mountain yellow-legged frog tadpoles maintain a relatively high body temperature by selecting 
warmer microhabitats (Bradford 1984). During winter, tadpoles remain in warmer water below the 
thermocline, the transition layer between thermally stratified water. After spring overturn (tl1aw and 
thermal mixing of the water), they behaviorally modulate their body temperature by moving to 
shallow, near shore water when warmer days raise surface water temperatures. The tadpoles select 
the warmest temperature environments within an alpine lake, often using shallow shorelines during 
the day and moving offshore in the evening as surface temperatures cool (Bradford 1984). Warmer 
waters are conducive to faster development. During winter, tadpoles remain in warmer water below 
the thermocline, the transition layer between thermally stratified water. Tadpoles may take more 
tl1an 1 year to mature (Wright and Wright 1949), and often require 2 to 4 years, to reach the 
metamorphosis stage in which they transform from tadpoles to frogs, depending on local climate 
conditions and site-specific variables (Bradford 1983; Bradford et al. 1993; Knapp and Matthews 
2000b; Vredenburg et al. 2005). 
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The time required to reach reproductive maturity in mountain yellow-legged frogs is thought to vary 
between 3 and 4 years post-metamorphosis (Vredenburg et al. 2005; Zweifel 1955). Based on this, 
given the amount of time a tadpole takes to reach metamorphosis, it may take 5 to 8 years for a 
mountain yellow-legged frog to begin reproducing. Adults are long lived with a maximum recorded 
age of 14 years (Vredenburg el al. 2005). Under normal circumstances, adult survivorship from year 
to year is ve11, high (Pope 1999).

After breeding, adults may disperse into a larger variety of aquatic habitats (Pope and Matthews 
2001). They appear to use a restricted set of lakes that provide suitable microhabitats for breeding 
and overwintering, then disperse into a greater number of sites during the summer months for 
feeding (Pope and Matthews 2001; Matthews and Preisler 2010; Pope and Matthews 2001; Wengert 
2000). Frogs commonly are found basking in open areas near cover and water (Grinnell and Storer 
1924; Mullally and Cunningham 1956; Storer 1925). Mullally and Cunningham (1956) found 
individuals more commonly along shallow, rocky shorelines often interspersed with vegetation 
rather than areas with large boulders from talus slope or sandy unprotected shorelines. The animals 
use a variety of cover including vegetation, logs, and partially submerged trees. Different habitats 
are used seasonally. Individuals select undercut banks and willows in August and rocky habitats in 
September and October (Pope and "tvfatthews 2001). Similar to tadpoles, the adults and subadults 
seek warmer water, and Bradford (1984) found the abundance of frogs within a lake was 
significantly associated witl1 warmer water. During tl1e late afternoon and evening, mountain 
yellow-legged frogs move to offshore waters that are less subject to night cooling (Bradford 1984). 
Mountain yellow-legged frog's display strong site fidelity and may return to the same overwintering 
and summer habitats from year to year (Pope 1999). In aquatic habitats of high mountain lakes, 
adults typically move only a few hundred yards (Pope and Matthews 2001; Pope 1999). In one 
telemetry study in lentic habitats, mountain yellow-legged frogs typically moved a few hundred feet 
during the active season (Brown et al. 2014; Pope and Matthews 2001). Distances greater tlrnn 0.621 
mile have been recorded which included overland travel (Pope and Matthews 2001; Vredenburg el al.

2005). Moreover, given Barrowclough's (1978) caution that without extraordinaq effort, population 
movement distances are consistently underestimated, tl1e limited available data undoubtedly 
underestimate the movement patterns and capabilities of mountain yellow-legged frogs. At tl1e scale 
of distances between lakes in many high Sierra basins, the data indicate that the species are capable 
of recolonizing other water bodies on a local scale. However, more studies of dispersal and 
movement will be necessaq to elucidate their seasonal movements. 

1\dult mountain yellow-legged frogs move between b1eeding, feeding, or no11-b1eeding acti,rc season, 
and overwintering habitats during the course of the year (Pope 199a; Matthews and Preisler 2010). 
Adults sometimes travel over ice or snow to reach preferred breeding locations early in tl1e season 
witl1out apparent ill effects (Pope 199a; Vrendenburg et al. 2005). Mullally and Cunningham (19 56) 
stated tl1at the animal avoids crossing dq ground over short distances, but individuals have been 
recorded moving overland for distances of 217 feet to 1312 feet (Pope and Matthews 2001; 
Vredenburg el al. 2005). However, tl1e physical conditions under which the movements occurred are 
unclear. Movement of adults between habitats used in tl1eir seasonal rounds may be a function of 
the relative proxinuty of habitats that can fulfill tl1eir seasonal requirements, such as breeding, 
foraging, or overwintering; if all habitats tl1at adults need are close to each otl1er, seasonal 
movements may not be as great (Brown el al. 2014). In tlus context, trout occupancy in selected 
water bodies may force mountain yellow-legged frogs to move greater distances to fulfill their 
habitat requirements. 
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Status and Threats 
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The mountain yellow-legged frog is imperiled by a variety of factors, especially invasive trout, chytrid 
fungus, and global climate change (Bradford 1989, 1991; Bradford et al. 1998; 1994; Drost and 
Fellers 1996; Lannoo 2005; Moyle et al. 1996; Knapp and Matthews 2000a; Armstrong and Knapp 
2004; Knapp 2005a, 2005b; Finlay and Vrendenburg 2007; Knapp et a/2007; Lacan et al. 2008; 
California Department of Fish and Wildlife 2011; Bradford et al. 2011). 

Demographic data on historical populations of mountain yellow-legged frogs are anecdotal and 
limited. Essentially, no data actually precede the fish-planting era in the high mountain lakes and 
streams; the earliest recorded plantings date from the mid-1800s (Knapp 2005a). Nevertheless, 
mountain yellow-legged frog data from the earliest 20th Century dates available describe them as 
having been abundant in aquatic habitats in the high Sierra Nevada. Grinnell and Storer (1924) 
reported that it [=Sierra Nevada yellow-legged frog] was "the commonest amphibians in most parts 
of the Yosemite section. Its total range is ... less than that of the Pacific tree-toad [=Pacific tree 
frog]; but it numbers, especially at the higher altitudes, far exceed those of the smaller species. This 
frog is the species most likely to come to the attention of fishermen and others who may walk along 
the banks of Sierran streams and lakes". They also reported that "Certain of the lakes in the higher 
parts of the Yosemite contain large numbers of yellow-legged frogs in ... tadpole and adult 
conditions" (Grinnell and Storer 1924). 

The decline of the mountain yellow-legged frog was first recorded in the 1970's when large 
populations were reduced in size to near extirpation (Bradford 1991). Subsequent surveys of 
formerly occupied sites found few remaining populations (Bradford et al. 1994; Drost and Fellers 
1996). Between 1988 and 1991, Bradford et al. (1994) resurveyed sites historically known to support 
mountain yellow-legged frogs, based on surveys from 1955 to 1979. Animals were not detected at 
27 historical sites on the Kaweah River; they were observed at 52 percent of the historical sites 
within Sequoia and Kings Canyon National Parks, and at 12.5 percent of the historical sites outside 
of these two protected locations. When the Sierra Nevada yellow-legged frog and the Northern 
Distinct Population Segment of the mountain yellow-legged frog are combined for the purpose of 
analysis, into one species, the mountain yellow-legged frog, this resurvey effort detected them at 19.4 
percent of historical sites (Bradford et al. 1994). Drost and Fellers (1996) repeated Grinnell and 
Storer's early 20th centu1y surveys, and reported their presence at 2 of 14 historical sites. The two 
positive sightings consisted of a single tadpole at one site and a single adult female at the second. 
They located 17 additional sites with suitable 111.ountain yellow-legged frog habitat, and detected 
three additional populations. 

Davidson et al. (2002) reviewed 255 previously documented locations with mountain yellow-legged 
frog based on Jennings and Hayes (1994) throughout the historical range, and they concluded that 
83 percent of these sites no longer support extant populations. Vredenburg et al. (2007) compared 
recent surveys from 1995 to 2004 with museum records of specimens collected between 1899 to 
1994 and found that 93.3 percent of locations with historic records of the Sierra Nevada yellow
legged frog sites, and 95.2 percent of the sites with historic records of the Northern Distinct 
Population Segment of the mountain yellow-legged frog were extirpated. The California 
Department of Fish and Wildlife (2014a, 2014b) updated the Vredenburg et al. (2007) study utilizing 
historic locality records from museum specimens during the same time interval (1899-1994), and 
included updated recent locality information with additional survey data (1995-2010). These recent 
surveys failed to detect any extant frog populations within 0.63 mile of 220 of 318 localities with 
historic Sierra Nevada yellow-legged frog records and 94 of 109 localities with historic mountain 
yellow-legged frog records. Based on this study, the estimated loss from historic occurrences is 69 
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percent for the Sierra Nevada yellow-legged frog and 86 percent for the Northern Distinct 
Population Segment of the mountain yellow-legged frog. 

In 2002, 302 water bodies known to have been occupied by the mountain yellow-legged frog and 
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7 44 sites where the species had not been detected were resurveyed between 199 5 and 1997 (Knapp 
2005a). Animals at 59 percent of the previously occupied sites, and 8 percent of previously 
unoccupied sites were recolonized (Knapp 2005a). These data suggest an extirpation rate five to SL"'<: 
times higher than the colonization rate within this study area. The documented extirpations 
appeared to have occurred non-randomly across the landscape, typically spatially clumped, and 
included the disappearance of all or nearly all of the mountain yellow-legged frog populations in a 
watershed (Knapp 2005a). The California Department of Fish and Wildlife (2014a, 20146) assessed 
data from sites where multiple surveys were completed since 1995 at least 5 years apart. The Sierra 
Nevada yellow-legged frog was not detected at 45 percent of sites where they previously had been 
confirmed, and the mountain yellow-legged frog including the endangered Southern Distinct 
Population Segment, was not detected at 81 percent of the historically occupied sites. These data 
combined with the Forest Service's monitoring data suggest that declines continued into the 1990s. 

The Forest Service conducted bioregional monitoring for the mountain yellow-legged frog on 
National Forest lands within the species' range in the Sierra Nevada as part of their Sierra Nevada 
Amphibian Monitoring Program (Brown et al. 2014). This monitoring effort provided scientifically
based estimates for statistical comparisons of occupancy and relative abundance across 5-year 
monitoring cycles based on a sample of 208 watersheds (Brown et al. 2014). The results of this 
monitoring, from 2002-2009, found mountain yellow-legged frog breeding activity in 4 percent of 
watersheds rangewide, and the species has declined in both distribution and abundance. Evidence 
of breeding was found in only 4 7 percent of watersheds where the animal had been found relatively 
recently (1990-2001 ), and in only 2 percent of watersheds where the species had last been obse1-ved 
prior to 1990. Moreover, relative abundances were low; only an estimated 9 percent of occupied 
watersheds were large, numbering more tl1an 100 frogs or 500 tadpoles, and more tl1an half of tl1e 
watersheds (57 percent) had fewer than 20 animals (>10 tadpoles and >10 adults or subadults) 
(Brown et al. 2014). 

The introduction of trout to historically fish-free lakes in tl1e Sierra Nevada reduced tl1e distribution 
and abundance of the Sierra Nevada yellow-legged frog and the Northern Distinct Population 
Segment of the mountain yellow-legged frog (Bradford 1989; K.napp and Matiliews 2000a; Knapp 
2005a). Prior to the mid-Nineteenth Century, almost all lakes and associated streams in the Sierra 
Nevada above 6000 feet were fishless �foyle et al. 1996). As a result of 150 years of fish stocking 
throughout tl1e region, however, all watersheds now contain as many as five non-native trout species 
(Forest Service 20136). Currently, tl1ese areas may be functioni.ng as population sinks for the 
mountain yellow-legged frog because the fish are either self-sustaining or tl1eir reintroduction to 
waterways and waterbodies imperils the amphibians. 

The biological and ecological characteristics of tl1e mountain yellow-legged frog make it especially 
vulnerable to predation and subsequent extii-pation by introduced trout (Bradford 1989; Bradford et
al. 1998; Finlay and Vredenburg 2007; Knapp and lvlatthews 2000a; Knapp et al. 2011). First, adult 
mountain yellow-legged frogs are highly aquatic and inhabit alpine lakes, most of which now contain 
trout. Second, in contrast to the tadpoles of otl1er Sierra Nevada frog species tl1at complete their 
metamorphosis to their terrestrial stage in a single summer, mountain yellow-legged frog larvae 
generally require at least two years to complete metamorphosis. This overwintering requirement 
restricts successful breeding and development to permanent water bodies that typically are deeper 
tl1an SL"'<: feet, however, tl1ey may be subject to predation by introduced trout in tl1ese locations 
(Brown et al. 2014; Bradford 1983; Knapp and Mattl1ews 2000a; Mullally and Cunningham 1956). 
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And third, by excluding the mountain yellow-legged frog from deep lakes, trout increase the 
isolation of the remaining populations of these amphibians. 

25 

In 2000, the California Department of Fish and Wildlife declared that no waters would be approved 
for fish stocking in which the mountain yellow-legged frog were present or where the presence of 
this animal was unknown due to a lack of recent surveys (California Department of Fish and 
Wildlife 2011 ). The California Department of Fish and Wildlife reduced the number of high 
elevation Sierra Nevada waters stocked by 77 percent (California Department of Fish and Wildlife 
2011). This was due in part to efforts to eliminate stocking of waters in the immediate vicinity of 
mountain yellow-legged frog populations, but also because of the results of resource assessments 
that showed that many trout populations were self-sustaining and did not require stocking to persist 
(California Department of Fish and Wildlife 2011 ). 

Another significant threat to the two listed amphibians is chytrid fungus (Batrocl?)ltridzitm nrycosis = 
Bd). This fungus may have arrived in the Sierra Nevada in the 1960s or 1970s (Vredenburg et al. 
2010) and is now present in most aquatic habitats in this bioregion. Bd is a waterborne fungus which 
is transmitted by a free-swimming zoospore that infects the keratinized tissue of amphibian skin 
(Berger et al. 1998). It disrupts critical skin functions such as osmoregulation (Voyles et al. 2007, 
2009). Post-metamorphic frogs are most susceptible to the disease. It is responsible for amphibian 
declines and extinctions worldwide (Skerratt et al. 2007; Longcore et al. 1999; Mao et al. 1999). The 
chytrid fungus has contributed to widespread mountain yellow-legged frog declines throughout the 
Sierra Nevada (Briggs et al. 2010; Rachowicz et al. 2006; Vredenburg et al. 2010). Adults may shed Bd 
and persist with low levels of infection, but given their highly aquatic habitat requirements, likely are 
reinfected by tadpoles that can carry high infection loads (Briggs et al. 2010, Vredenburg et al., 2010). 
Some populations appear to be persisting with chytrid at reduced abundances (Briggs et al. 2010). 
Research is undenvay to better understand the epidemiology of Bd in the mountain yellow-legged 
frog and to attempt to develop effective treatments (Stice and Briggs 2010; Vredenburg et al. 2010). 

The majority of remaining mountain yellow-legged frog populations are small (Brown et al., 2011) 
and many are isolated (Bradford et al. 1993; California Department of Fish and Wildlife 2011; Knapp 
et al. 2007). Small and isolated populations are vulnerable to stochastic events, such as severe 
weather or predation that can lead to their decline and extirpation (Shaffer 1981). Small populations 
also have increased chance of genetic drift and inbreeding, which can lead to losses in genetic 
variation (Service 2014). The high degree of site fidelity also increases the vulnerability of small 
populations if frogs continue to return to habitats that are no longer suitable due to fish 
introductions or climate change. Given the few populations remaining in the Sierra Nevada, losses 
of even a few populations of the mountain yellow-legged frog may be significant. 

Global warming increases the frequency of extreme weather events, such as heat waves, droughts, 
and storms (California Climate Action Team 2006; U.S. Global Change Research Program 2013). 
As global temperatures continues to rise, habitats are moving northward and upward in elevation, 
others will be eliminated, but in the near future, range contractions or extinctions of some species 
are more likely than simple northward or upslope shifts and this may be especially pronounced for 
Sierra amphibians owing to habitat fragmentation and the relative lower dispersal ability of these 
species. The Sierra Nevada yellow-legged frog and the Northern Distinct Population Segment of 
the mountain yellow-legged frog have short active seasons, overwinter in aquatic habitats for about 
nine months each year, and require perennial water for reproduction (Bradford 1983, Lacan et al. 
2008; Pope and Matthews 2001; Zweifel 1955). Reduced snow pack and increased 
evapotranspiration may result in desiccation of breeding areas, which in turn, may reduce their 
breeding success (Lacan et al. 2008). Rising temperatures and early snowmelt may influence the 
timing of mountain yellow-legged frog reproduction, and reduce the time available for tadpole 
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development, and adversely affecting on survivorship (Blaustein et al. 2010; Walls et al. 2013). 
Global Climate Change is highly likely to adversely influence ground water transport, reduced 
persistence of surface water that leads to lower water levels available for eggs, tadpoles, breeding, 
and other life history stages of the Sierra Nevada yellow-legged frog and the Northern Distinct 
Population Segment of the mountain yellow-legged frog. Therefore, ongoing Global Climate 
Change is highly likely to imperil these three listed species and the resources, including the aquatic 
areas, necessary for their survival, as climate change effects become more pronounced. 

Status of Critical Habitat for the Sierra Nevada Yellow-legged Frog and Northern Distinct 
Population Segment of the Mountain Yellow-Legged Frog 
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Approximately 1,082,147 acres of critical habitat has been designated for the Sierra Nevada yellow
legged frog in Plumas, Lassen, Sierra, Ne·vada, Placer, El Dorado, Amador, Calaveras, Alpine, 
Mariposa, Mono, Madera, Tuolumne, Fresno, and Inyo Counties, California (Service 2016). Critical 
habitat for this species was designated as three units encompassing 24 subunits. The critical habitat 
units and subunits constitute the Service's current best assessment of areas that meet the definition 
of critical habitat for the Sierra Nevada yellow-legged frog. The 24 sub-units were known to be 
occupied when critical habitat was designated and the Service assumes these sub-units are currently 
occupied. Of the 1,082,147 acres, approximately 624,904 acres occurs on Forest Service lands 
covered under this programmatic biological opinion. Critical habitat occurs on tl1e following forests: 
Lassen, Plumas, Tahoe, Lake Tahoe Basin tfanagement Unit, Eldorado, Stanislaus, Sierra, and Inyo. 

Approximately 221,498 acres of critical habitat has been designated for the northern DPS of tl1e 
mountain yellow-legged frog in Fresno, Inyo and Tulare Counties, California (Service 2016). Critical 
habitat was designated in two units and seven subunits. The critical habitat units and subunits 
constitute tl-1.e Service's current best assessment of areas that meet tl1e definition of critical habitat 
for the northern DPS of the mountain yellow-legged frog. The seven subunits were known to be 
occupied when critical habitat was designated and the Service assumes tl1ese sub-units are currently 
occupied. Of tl1e 221,498 acres, approximately 22,018 acres occurs on Forest Service lands covered 
under this programmatic biological opinion (the Sequoia and Inyo National Forests). 

The Service (2016) determined that tl1e Sierra Nevada yellow-legged frog and the nortl1ern DPS of 
tl1e mountain yellow-legged frog require tl1e following physical or biological features: (1) space for 
individual and population growtl1 and for normal behavior; (2) food, water, air, light, minerals, or 
other nutritional or physiological rcc.1uircments; (3) co-ver or shelter; (4) sites for breeding, 
reproduction, or rearing (or development) of offspring; (5) habitats protected from disturbance or 
representative of tl1e historical, geographic, and ecological distributions of the species. 

Based on our current knowledge of the physical or biological features and habitat characteristics 
required to sustain the species' life-histoq processes, tl1e Service (2016) determined tlrnt the primary 
constituent elements specific to the Sierra Ne-vada yellow-legged frog and tl1e northern DPS of tl1e 
mountain yellow-legged frog are: 

(1) Aquatic habitat for breeding and rearing. Habitat tlrnt consists of permanent water bodies,
or those that are either hydrologically connected with, or close to, permanent water bodies,
including, but not limited to, lakes, streams, rivers, tarns, perennial creeks (or permanent
plunge pools within intermittent creeks), pools (such as a body of impounded water
contained above a natural dam), and other forms of aquatic habitat. This habitat must:
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(a) For lakes, be of sufficient depth not to freeze solid (to the bottom) during the winter 5.6
feet, but generally greater than 8.2 feet, and optimally 16.4 feet or deeper (unless some other
refuge from freezing is available).
(b) Maintain a natural flow pattern, including periodic flooding, and have functional
community dynamics in order to provide sufficient productivity and a prey base to support
the growth and development of rearing tadpoles and metamorphs.
(c) Be free of introduced predators.
(d) Maintain water during the entire tadpole growth phase (a minimum of 2 years). During
periods of drought, these breeding sites may not hold water long enough for individuals to
complete metamorphosis, but they may still be considered essential breeding habitat if they
provide sufficient habitat in most years to foster recruitment within the reproductive lifespan
of individual adult frogs.
(e) Contain:

(i) Bank and pool substrates consisting of varying percentages of soil or silt, sand, gravel,
cobble, rock, and boulders (for basking and cover);
(ii) Shallower microhabitat with solar exposure to warm lake areas and to foster primary
productivity of the food web;
(iii) Open gravel banks and rocks or other structures projecting above or just beneath the
surface of the water for adult sunning posts;
(iv) Aquatic refugia, including pools with bank overhangs, downfall logs or branches, or
rocks and vegetation to provide cover from predators; and
(v) Sufficient food resources to provide for tadpole growth and development.

(2) Aquatic nonbreeding habitat (including overwintering habitat). This habitat may contain the
same characteristics as aquatic breeding and rearing habitat (often at the same locale), and may
include lakes, ponds, tarns, streams, rivers, creeks, plunge pools within intermittent creeks, seeps,
and springs that may not hold water long enough for the species to complete its aquatic life cycle.
This habitat provides for shelter, foraging, predator avoidance, and aquatic dispersal of juvenile and
adult mountain yellow-legged frogs. Aquatic nonbreeding habitat contains:

(a) Bank and pool substrates consisting of varying percentages of soil or silt, sand, gravel,
cobble, rock, and boulders (for basking and cover);
(b) Open gravel banks and rocks projecting above or just beneath the surface of the water
for adult sunning posts;
(c) Aquatic refugia, including pools with bank overhangs, downfall logs or branches, or rocks
and vegetation to provide cover from predators;
( d) Sufficient food resources to support juvenile and adult foraging;
(e) Overwintering refugia, where thermal properties of the microhabitat protect hibernating
life stages from winter freezing, such as crevices or holes within bedrock, in and near shore;
and/or
(f) Streams, stream reaches, or wet meadow habitats that can function as corridors for
movement between aquatic habitats used as breeding or foraging sites.

(3) Upland areas.
(a) Upland areas adjacent to or surrounding breeding and nonbreeding aquatic habitat that
provide area for feeding and movement by mountain yellow-legged frogs:

(i) For stream habitats, this area extends 82 feet from the bank or shoreline;
(ii) In areas that contain riparian habitat and upland vegetation (for example, mixed
conifer, ponderosa pine, montane conifer, and montane riparian woodlands), the canopy
overstory should be sufficiently thin (generally not to exceed 85 percent) to allow sunlight
to reach the aquatic habitat and thereby provide basking areas for the species;
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(iii) For areas between proximate (within 984 feet) of water bodies (typical of some high
mountain lake habitats), the upland area extends from the bank or shoreline between such
water bodies; and
(iv) Within mesic habitats such as lake and meadow systems, the entire area of physically
contiguous or proximate habitat is suitable for dispersal and foraging.

(b) Upland areas (catchments) adjacent to and surrounding both breeding and nonbreeding
aquatic habitat that provide for the natural hydrologic regime (water quantity) of aquatic
habitats. These upland areas should also allow for the maintenance of sufficient water
quality to provide for the various life stages of the frog and its prey base.

Critical Habitat Baseline for the Sierra Nevada Yellow-legged Frog and Northern Distinct 
Population Segment of the mountain yellow-legged frog 

Critical Habitat Unit 1 represents the northernmost portion of the Sierra Nevada yellow-legged 
frog's range. There are four sub-units within Critical Habitat Unit 1, all of which occur within the 
boundaries of the Plumas National Forest (although critical habitat does cover relatively small 
private inholdings within the Plumas National Forest as well). The frog populations within critical 
habitat unit 1 are at very low numbers and face significant threats from habitat fragmentation 
(Service 2016). The presence of introduced fishes, water diversions and operations, inappropriate 
grazing activity, timber management and fuels reduction, and recreational activities may require 
special management considerations or protection (Service 2016). 

Critical Habitat Unit 2 represents a significant fraction of the Sierra Nevada yellow-legged frog's 
range, and it reflects unique ecological features within the range by comprising populations that are 
both stream- and lake-based. There are 14 sub-units within critical habitat unit 2, which occur 
within the following National Forests: Lassen, Plumas, Tahoe, Eldorado, Stanislaus, Inyo, and the 
Lake Tahoe Basin Management Unit. Four of the sub-units occur within Yosemite National Park 
and are therefore not affected by Forest Se1vice programs. Portions of sub-units 2F and 2H occur 
within the Humboldt-Toiyabe National Forest, which is not analyzed in this programmatic 
biological opinion. Sierra Nevada yellow-legged frog populations within Critical Habitat Unit 2 are 
at very low to intermediate abundance and face significant threats from habitat fragmentation 
resulting from the introduction of fish (Service 2016). The presence of introduced fishes, water 
diversions and operations, inappropriate grazing activity, timber management and fuels reduction, 
and recreational activities may require special management considerations or protection (Service 
2016). 

Critical Habitat Unit 3 represents a significant portion of the species' range, and it reflects a core 
conservation area comprising the most robust remaining populations at higher densities (closer 
proximity) across the species' range. The frog populations within Critical Habitat Unit 3 face 
significant threats from habitat fragmentation (Service 2016). The presence of introduced fishes, 
inappropriate grazing activity, and recreational activities may require special management 
considerations or protection (Service 2016). 

Critical Habitat Baseline for the Northern Distinct Population Segment of the mountain yellow
legged frog 

Critical Habitat Unit 4 represents a significant portion of the northern DPS of the mountain yellow
legged frog's range and reflects a core conservation area comprising the most robust remaining 
populations at higher densities ( closer proximity) across the species' range. The Service (2016) 
determined that populations within this critical habitat unit face significant threats from habitat 
fragmentation and populations have low abundance numbers. This critical habitat unit includes the 
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only remaining basins with high-density, lake-based populations that are not infected with Bd, and 
Bd will likely invade these uninfected populations in the near future (Service 2016). Three of the 
four sub-units of Critical Habitat Unit 4 occur entirely within Sequoia/Kings Canyon National 
Parks. Only one unit (Unit 4a) covers Forest Service lands (a relatively small portion of Sequoia 
National Forest). Within Unit 4a, the presence of introduced fishes may require special management 
considerations or protection (Service 2016). 

Critical Habitat Unit 5 represents the southern portion of the species' range and reflects unique 
ecological features within the range of the species because it comprises populations that are stream
based. The frog populations within Critical Habitat Unit 5 are at very low numbers and face 
significant threats from habitat fragmentation (Service 2016). The three sub-units within Critical 
Habitat Unit 5 occur within Sequoia and Inyo National Forests. Portions of sub-units Sa and Sb also 
occur within Sequoia National Park. The presence of introduced fishes, inappropriate grazing 
activity, and recreational activities may require special management considerations or protection 
(Service 2016). 

Yosemite Toad 

The Yosemite toad was listed as a threatened species on April 29, 2014, under the Endangered 
Species Act of 1973, as amended (U.S. Fish and Wildlife Set-vice 2014). 

The Yosemite toad was originally described as Biifo ca11on1s by Camp (1916), who gave it the common 
name of Yosemite Park toad. Grinnell and Storer (1924) referred to it as the Yosemite toad when 
they found the species' range extended beyond the boundaries of Yosemite National Park. 

Frost et al. (2006) divided the paraphyletic genus Biifo into three genera, assigning the North 
American toads, including the Yosemite toad, to the genus Ana:xyms. Feder (1977) found the 
Yosemite toads are the most genetically distinct member of the boreas group based on samples from 
a limited geographic range. However, it hybridizes with western toads in the northern part of their 
range (Blair 1972; Karlstrom 1962; Morton and Sokolski 1978). Shaffer et al. (2000) analysed a 
segment of mitochondrial DNA from 3 72 individuals collected in Yosemite National Park and 
Sequoia-Kings Canyon National Parks. They found there are significant genetic differences in 
Yosemite toads between the two National Parks. The genetic divergence in individuals from 
regionally proximate populations was high, implying low rates of genetic exchange. 

Physical Description 

The Yosemite toad is a moderately sized amphibian, with the adults ranging in size from 1.2 inches 
to 2.8 inches from the tip of their snout to their urostyle, a bony structure at the posterior end of the 
spinal column (Karlstrom 1962; Dodd 2013a; Lannoo 2005). A thin mid-dorsal stripe is present in 
juveniles of both sexes. The stripe disappears or is reduced with age; this process takes place more 
quickly in males (Dodd 2013a; Lannoo 2005). The iris of the eye is dark brown with gold 
iridophores (Dodd 2013a). The large paratoid glands are rounded to slightly oval in shape. 

Male Yosemite toads are smaller than the females, and they have less conspicuous warts (Stebbins 
1951, 2003; Stebbins and McGinnis 2012; Dodd 2013a; Green et al. 2014; Lannoo 2005). 
Differences in coloration between males and females are more pronounced in this species than in 
any other North American frog or toad (Stebbins 1951). Females have black spots or blotches 
edged with white or cream set against a grey, tan, or brown background color a ennings and 
Hayes 1994). Males have a nearly uniform dorsal coloration of yellow-green to olive drab to darker 
greenish brown (Dodd 2013a; Green et al. 2014; Lanoo 2005). 
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Current Range and Distribution 

The Yosemite toad is restricted to the Sierra Nevada in California from the Blue Lakes region north 
of Ebbetts Pass in Alpine County to just south of Kaiser Pass in the Evolution Lake/Darwin 
Canyon area in Fresno County (Green et al. 2014; Dodd 2013a; Lannoo 2005; Stebbins and 
McGinnis 2012; Jennings and Hayes 1994; Liang et al. 2010; Liang and Stohlgren 2011). The species 
historically inhabits elevations ranging from 6,000 to 11,910 feet (Stebbins 2003; Stephens 2001). 

Approximately 72 percent of the Yosemite toad's range occurs on lands managed by the Forest 
Service (Forest Service 2014); a significant portion, 57 percent, is located within wilderness areas. 
There are a number of records of extant populations in the California Natural Diversity Data Base 
(California Department of Fish and Wildlife 2014a, 20146). There is suitable habitat for the 
Yosemite toad in 4 National Forests (Figure 3). 

Habitat and Life History 

Terrestrial habitats utilized by Yosemite toad adults vary, particularly by elevation, and include 
forests, meadows, shrublands, rock outcrops, and talus. Mid-elevation meadows occur in yellow 
pine (tni-xed conifer) and lower edges of lodgepole-red fir forests. Meadows above 7,500 feet 
generally occur in lodgepole-red fir, subalpine and alpine ecosystems (USFS 20016). Higher 
subalpine and alpine areas tend to be more open than lower elevation regions. Yosemite toads 
inhabit wet meadow habitats and lake shores surrounded by lodgepole or whitebark pines (Camp 
1916, 1917; Dodd 2013a; Stebbins and McGinnis 2012; Lannoo 2005; Wang 2012). The species is 
most often found in areas with thick meadow vegetation or patches of low willows (Dodd 2013a; 
Mullally 1953). Liang (2010) observed Yosemite toads most frequently associated witl1, in order of 
preference: wet meadows, alpine-dwarf scrub, red fir, water, lodgepole pine, and subalpine conifer 
habitats. 

The Yosemite toad generally is associated with meadows because these are tl1e areas used as 
breeding habitat. After breeding, adults move into the surrounding uplands. Yosemite toads 
emerge at snowmelt to breed, generally l\fay-June depending on location and snowpack, and are 
active above ground for approxin1ately four months each year, reentering overwinter sites in the fall 
when the weather becomes cold (I<.agarise Sherman and Morton 1993, Karlstrom 1962). Upon 
emergence, males form breeding choruses (I<.agarise Sherman 1980, Kagarise Sherman and Morton 
1984) and breeding takes place oYer a short period of time ranging from a few days to 2-4 weeks 
(Brown et al. 2012; Kagarise Sherman 1980; Sadinski 2004). Males usually remain at breeding areas 
for 1-2 weeks whereas females usually spawn within 1-2 days (I<.agarise Sherman and Morton 1984). 
Eggs hatch in about 4-15 days, depending on ambient water temperatures. Tadpoles metamorphose 
in an average of 48-63 days and do not overwinter (I<.agarise Sherman 1980, Karlstrom 1962). 

Yosemite toads are found at botl1 large and small sites (Liang 2010), indicating that this species is 
capable of successfully utilizing small habitat patches. Liang (2010) found tlrnt population 
persistence was greater at higher elevations, with an affinity for relatively flat sites witl1 a 
soutl1\vesterly aspect. These areas receive higher solar radiation and are capable of sustaining hydric, 
seasonally ponded, and mesic breeding and rearing habitat. The Yosemite toad is more common in 
areas with less variation in mean annual temperature, or more temperate sites with less climate 
variation (Liang 2010). 

The Yosemite toad is a late maturing, long-lived species. Females first breed when they are 4-6 years 
old and males at 3-5 years of age (Kagarise Sherman 1980). Estimates of apparent annual survival of 
adult males in six meadows ranged from 50 percent to 72 percent (Brown et al. 2012). Some females 
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may live as long as 15 years and males up to 12 years (Kagarise Sherman and Morton 1984). 
Periodic years of high recruitment and high survival rates of adults maybe important for the long
term persistence of populations (Biek et al. 2002; Brown et al. 2012). 

Yosemite toads likely are more nocturnally active than has previously been reported. They breed 
during the day, but a recent study found them to be equally active at night (Brown et al. 2009). 
Martin (2008) and Liang (2010) observed movement of adults both during the day and night, and 
they speculated that long distance movements occur during the hours of darkness. 
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The breeding habitat of the Yosemite toad include very shallow waters, most commonly in wet 
meadows, but also in lake edges, and slow-moving streams and sloughs (I<::.agarise Sherman 1980; 
Karlstrom and Livezey 1955; Karlstrom 1962; Martin 2008; Mullally 1953). On the Sierra National 
Forest, Liang (2010) observed breeding in both large and small meadows, indicating that this species 
is capable of successfully utilizing small habitat patches. Liang (2010) found breeding site occupancy 
was greater in seasonal waters in relatively flat sites facing a southwesterly direction with warmer 
water temperatures. Breeding sites were associated with higher elevations, less variable air 
temperatures, more precipitation in the warmest three months of the year, and less precipitation 
during the driest three months. Liang (2010) also noted that the species' distribution was related to 
a number of different factors rather than a small set of variables. In Yosemite National Park, Knapp 
(2005a) found high elevation and meadow shorelines were significantly correlated with occurrence. 
Roche et al. (2012a) found annual occupancy to be positively correlated with annual precipitation. 

In the late winter or early spring, male Yosemite toads exit their upland burrows before the females, 
and they spend more time in the breeding pools (I<::.agarise Sherman and Morton 1993). Most adult 
males appear to breed annually, whereas females may skip years between breeding (I<::.agarise 
Sherman 1980; Morton 1981; Brown et al. 2012). Females have high lipid storage levels, and there 
may be a trade-off between its use to enhance overwinter sut-vival and the energetic expense of 
breeding every year (IVIorton 1981). The Yosemite toad is a prolific breeder that lays many eggs 
immediately at snowmelt over a short period of time. The reproductive output of the females is 
relatively high with estimates that some individuals may lay from 1,100 to 2,000 eggs in a single 
season (I<::.agarise Sherman 1980; Karlstrom and Livezey 19 55; Karlstrom 1962). Females may split 
their egg clutches within the same pool, or even between different pools, and eggs may be 
communally laid with other toads (USPS et al. 2009). Mortality of eggs and tadpoles caused by 
freezing or desiccation may be high in some years leading to low or no recruitment (Brown et al.

2012; Kagarise Shern1an 1980; Sadinski 2004). 
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Figure 3. Yosemite Toad Suitable Habitat Range Map 
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The characteristics of Yosemite toad breeding sites generally are associated with warm environments 
conducive to rapid development (K.agarise Sherman and Morton 1984; Karlstrom 1962). This 
includes hydroperiods of sufficient length for successful metamorphosis. The female Yosemite 
toads generally lay their eggs in veiy shallow, warm, and often ephemeral water at the edges of small 
pools or in flooded meadow vegetation, most commonly with no or-low flow (I<:agarise Sherman 
1980; Mullally 1953; Sadinski 2004). The tadpoles are most commonly observed in shallow warmer 
water, and the will move from cooler to warmer locations within a breeding site (Mullally 1953; 
Karlstrom 1962; Kagarise Sherman and Morton 1984). The eggs are laid at depths ranging from 1.5 
inches to 3 inches with a median depth of about 2.5 inches (Sadinski 2004; Kagarise Sherman 1980; 
Karlstrom 1962; Roche et aL 2012a). 

After the breeding period, adults Yosemite toads disperse into meadows, ephemeral streams, seeps 
and springs, and uplands (Liang 2010; Martin 2008). One telemetry study on the Stanislaus National 
Forest found that they moved a maximum distance of 2,156 feet (Martin 2008), another study 
recorded an individual had moved 4,137 feet in the Sierra National Forest (Liang 2010), and Morton 
and Pereyra (2010) found animals 2,789 feet away from their breeding pools. Females are recorded 
to move further than males. In the telemetry study on the Sierra National Forest, the maximum 
distance travelled by females was 4,137 feet versus 2,838 feet by males, and the average distance 
travelled by females was twice that of males (Liang 2010). At Tioga Pass Meadows, 64 percent of 
females were in the furthest zone, 2,789 feet from the breeding pools, compared with only 4 percent 
of males. In contrast, 54 percent of males were found in the breeding meadows, compared with 19 
percent of females (Morton and Pereyra 2010). Liang (2010) found that most long-distance travel 
was undertaken in the first 60 days after the breeding period, and individuals often stayed in the 
same location for several days or weeks. Adult females utilized different habitat than adult males 
during the non-breeding season (Iv1orton and Pereyra 2010). Morton and Pereyra (2010) found that 
during late July and August, over 60 percent of Yosemite toads in upland rocky hillside habitat were 
adult females and less than 10 percent were adult males. In lowland meadow habitat near a breeding 
pond, 54 percent of the individuals were adult males and about 19 percent were adult females. 

Overwintering habitat of the Yosemite toad may include rodent burrows, crevices under rocks and 
stumps, and root tangles at the base of willows (Davidson and Fellers 2005, Kagarise Sherman 1980, 
Martin 2008). Some metamo1phs appear to overwinter their first year in the terrestrial meadow 
habitat adjacent to their rearing site and move to more distant terrestrial habitat during mid-summer 
of their second year (I<:agarise Sherman and Morton 1993; Morton and Pereyra 2010). 

Individual Yosemite toads show fidelity to breeding meadows and adult habitats (Brown et aL 2012; 
Kagarise Sherman and Morton 1984; Liang 2010). In Tioga Pass Meadows, most of the males and 
females returned to the same breeding sites (I<:agarise Sherman and Morton 1984). During four 
years of a mark-recapture study, only three of 37 males moved to different meadows to breed, 
though males did move among breeding areas within meadows (Brown et aL 2012). In one radio 
telemetry study, individuals used the same upland nonbreeding areas and sometimes the same exact 
site for multiple years (Liang 2010). 

Status and Threats 

The Yosemite toad is imperiled by a variety of factors, especially damage or loss of habitat, global 
climate change, and chytrid fungus (Lannoo 2005; Martin 2008; Green et aL 2014 Davidson and 
Fellers 2005; Brown et aL 2011). The exact number of the remaining populations of the Yosemite 
toad is unknown, but the number of known occupied sites such as lakes, ponds, and meadows, 
streams is estimated to be around 740. 
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The only long-term, site-specific population study of the Yosemite toads found a dramatic decline 
uver 2 decades of monitoring. Kagarise Sherman and Morton (1993) studied the species at Tioga 
Pass Meadow from 1971 through 1991, with the most intensive monitoring between the years 1971 
to 1982. A decline in the average number of males entering the breeding pools declined from 258 to 
28 during the mid-1970s through 1982. During the same time period, the number of females varied 
between 45 and 100, but there was no apparent trend in number observed. During the 1980s, both 
males and females continued to decline, and breeding activity became sporadic. By 1991, only one 
male and two egg masses was found by Kagarise Sherman and Morton (1993). A similar population 
decline was recorded in local nonbreeding habitat. 

High meadow habitat quality in the western United States, and specifically the Sierra Nevada, has 
been degraded by various stressors over the last century (Vale 1987; Ratliff 1985). These various 
stressors have contributed to erosion and stream incision, leading to meadow dewatering and 
encroachment by invasive vegetation (Menke et al. 1996). The legacy of these impacts remains 
extant to this day in the ecosystems of the high Sierra Nevada (V ankat and Major 1978). Given the 
reliance of the Yosemite toad on these high meadow habitats for breeding, and early life history 
stage and adult survival, the various stressors likely have had an effect on the viability of their 
populations via the degradation of their habitat. 

Since high meadows in the Sierra Nevada are dependent on their hydrologic setting, most meadow 
degradation is due fundamentally to hydrologic alterations. Montane meadows have been identified 
among the most vulnerable and impacted habitat types of the Sierra Nevada (I<:.attelmann and 
Embury 1996, U.S.Forest Service 2004). While impacts have varied depending on meadow 
hydrogeomorphic type (Weixelman et al. 2011), drying on meadow systems associated with streams 
where downcutting has occurred is one of the most significant forms of change that has occurred, 
primarily as a result of livestock overgrazing (\Vagoner 1886; Ratliff 1985; Menke et al. 1996). Roads 
and historic logging practices have resulted in meadow degradation in the form of drying, stream 
incision and creation of headcuts (Biological Assessment). 

Livestock grazing was historically widespread in the Sierra Nevada and historically caused 
widespread degradation of meadows (i\!Ienke et al. 1996), such as those utilized by the Yosemite toad 
for breeding. Studies investigating the effects of livestock grazing on amphibians have found 
positive, negative, and no associations, though most were not conducted in alpine meadows (Adams 
et al. 2009; Bull and Hayes 2000; Burton et al. 2009; Ford et al. 2013; Jans en and Healey 2003; 
Knutsen el al. 2004; Roche d al. 2012a; Lin<l el al. 2011; Mcilroy el al. 2013). 

Until recently, tl1e effect of chytrid to Yosemite toad population declines was relatively unknown. 
Although tl1e animal is hypotl1etically susceptible due to their co-occurrence witl1 tl1e Northern 
Distinct Population Segment of tl1e mountain yellow-legged frog and Sierra Nevada yellow-legged 
frog, tl1e spread and growth of chytrid in the warmer pool habitats, occupied for a much shorter 
time relative to the frogs may render individuals less prone to epidemic outbreaks (Green and 
Kagarise, Sherman 2001; USFS et al. 2009). Fellers et al. (2007) documented the occurrence of 
chytrid infection of Yosemite toad in Yosemite National Park over at least a couple of decades, and 
populations of the animal persisted in spite of the continued presence of the pathogen. In a survey 
of 196 museum specimens, Dodge and Vredenburg (2012) reported the first presence of Bd 
infection in Yosemite toads beginning in 1961, with the pa tl10gen becoming highly prevalent during 
the recorded declines of tl1e late 1970s, before it peaked in the 1990s at 85 percent positive 
incidence. Dodge and Vrendenburg (2012) collected 1,266 swabs from live Yosemite toads between 
2006 and 2011, and they found Bd infection intensities at 17-26 percent, witl1 juvenile toads most 
affected. The results from these studies support the hypotl1esis tlrnt chytrid have played an 
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important role in Yosemite toad population dynamics over the period of their recent recorded 
decline. 
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Fire likely plays a significant role in the evolution and maintenance of meadows utilised by the 
Yosemite toad in the Sierra Nevada. Under natural conditions, conifers are excluded from meadows 
by fire and saturated soils. Small fires thin and/ or destroy encroaching conifers, while large fires are 
believed to determine the meadow-forest boundary (:.1 ankat and Major 1978). Fire is thought to be 
important in maintaining open aquatic and riparian habitats for amphibians in some systems, and 
fire suppression may have thereby contributed to conifer encroachment on meadows (U.S. National 
Park Service 2010). 

Trampling and collapse of rodent burrows by hikers, livestock, pack animals, pets, or vehicles may 
have led to direct injury or death of the Yosemite toad. Recreational activity also may harass 
individuals and disrupt their behavior (I<:.arlstrom 1962). Recreational anglers may be the transport 
mechanism of introduced pathogens and parasites, and they have been observed using toads and 
tadpoles as bait (USFS et al. 2009). However, Kagarise Sherman and Morton (1993) did not find a 
relationship between the distance from the nearest road and the declines in Yosemite toad 
populations, suggesting that human activity was not the cause of decline. 

Small and isolated populations are vulnerable to stochastic events that can lead to their decline and 
extirpation (Shaffer 1981). For example, small populations are more likely to be devastated by 
adverse environmental factors than large populations. Small populations also have increased chance 
of genetic drift and inbreeding that can lead to losses in genetic variation (Service 2014). A high 
degree of site fidelity also can increase the vulnerability of small populations if Yosemite toads 
continue to return to habitats that are no longer suitable due to, for example, meadow degradation 
or climate change. Finally, some management activities may not adversely affect Yosemite toad 
populations across their range, but potentially may have significant effects on specific populations. 
Losses of even a few populations may be important in a declining species, such as this animal. 

Global warming increases the frequency of extreme weather events, such as heat waves, droughts, 
and storms (California Climate Action Team 2006; U.S. Global Change Research Program 2013). 
As global temperatures continues to rise, habitats are moving northward and upward in elevation, 
others will be eliminated, but in the near future, range contractions or extinctions of some species 
are more likely than simple northward or upslope shifts and this may be especially pronounced for 
Sierra amphibians owing to habitat fragmentation and the relative lower dispersal ability of these 
species. The Yosemite toad has a short active season and it requires very shallow ephemeral water 
for reproduction (I<:.agarise Sherman and Morton 1984). The amount of water in the breeding 
ponds is dependent on the amount and timing of the spring snowpack. As snow melts in the spring, 
meadow breeding areas flood and pools fill with water, and then dry out during the course of the 
summer. Rapid desiccation of breeding sites can lead to low or no recruitment of the Yosemite toad 
(I<:.agarise Sherman 1980). Reductions in snowpack may result in less available surface water, fewer 
pools for Yosemite toad reproduction and development of early life history stages (Adger et al. 
2007; McMenamin et al. 2008). Low snowpack's also may contribute to increased conifer 
encroachment of meadow habitat (Se1vice 2014). Rising temperatures and early snowmelt may 
influence the Yosemite toad's behavior, the timing of reproduction and other phenological events, 
the duration of tadpole development, and resulting effects on survivorship (Blaustein et al. 2010; 
Walls et al. 2013). Global Climate Change is highly likely to adversely influence ground water 
transport, reduced persistence of surface water that leads to lower water levels available for eggs, 
tadpoles, breeding, and other life histo1y stages of the Yosemite toad. Therefore, ongoing Global 
Climate Change is highly likely to imperil these three listed species and the resources, including the 
aquatic areas, necessa1y for their smvival, as climate change effects become more pronounced. 
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The Yosemite toad occurs within the action area as demonstrated by: (1) recent observations of the 
species on Forest Service lands in the Sierra Nevada; (2) the biology and ecology of the animal, 
especially the ability of individuals to move, forage, and winter in uplands; and (3) the action area 
contains physical features that provide refuge, breeding, foraging, and dispersal habitat for the 
amphibian. 

Status of Critical Habitat for the Yosemite Toad 

Approximately 750,926 acres of critical habitat have been designated for the Yosemite toad in 
Alpine, Tuolumne, Mono, Mariposa, Madera, Fresno, and Inyo Counties, California (Service 2016). 
Critical habitat was divided into 16 separate units. The critical habitat units constitute the Service's 
current best assessment of areas that meet the definition of critical habitat for the Yosemite toad. 
The 16 units were known to be occupied when critical habitat was designated and the Service 
assumes these sub-units are currently occupied. Of tl1e 750,926 acres, approximately 516,756 acres 
occur on Forest Set-vice lands covered under tlus programmatic biological opinion. Yosemite toad 
critical habitat occurs on the following national forests: Eldorado, Stanislaus, Sierra, and Inyo. 

The Set-vice (2016) deternuned tl1at tl1e Yosemite toad requires tl1e following physical or biological 
features: (1) space for individual and population growtl1 and for normal behavior; (2) food, water, 
air, light, minerals, or other nutritional or physiological requirements; (3) cover or shelter; (4) sites 
for breeding, reproduction, or rearing (or development) of offspring; and (5) habitats protected from 
disturbance or representative of tl1e historical, geographic, and ecological distributions of tl1e 
species. 

Based on our current knowledge of tl1e physical or biological features and habitat characteristics 
required to sustain the species' life-lustory processes, tl1e Service (2016) determined that the primary 
constituent elements specific to tl1e Yosemite toad are: 
(1) Aquatic breeding habitat.

(a) This habitat consists of bodies of fresh water, including wet meadows, slow-moving
streams, shallow ponds, spring systems, and shallow areas of lakes, that:

(i) Are typically (or become) i,nundated during snowmelt;
(ii) Hold water for a minimum of 5 weeks, but more typically 7 to 8 weeks; and
(iii) Contain sufficient food for tadpole development.

(b) During periods of drought or less than average rainfall, these breeding sites may not hold
surface water long enough for in<liYidual Yosenute toads to complete metamorphosis, but
they are still considered essential breeding habitat because tl1ey provide habitat in most years.

(2) Upland areas.
(a) This habitat consists of areas adjacent to or surrounding breeding habitat up to a distance
of 0.78 nules in most cases (tl1at is, depending on surrounding landscape and dispersal
barriers), including seeps, springheads, talus and boulders, and areas that provide:

(i) Sufficient cover (including rodent burrows, logs, rocks, and other surface objects) to
provide summer refugia,
(ii) Foraging habitat,
(iii) Adequate prey resources,
(iv) Physical structure for predator avoidance,
(v) Overwintering refugia for juvenile and adult Yosemite toads,
(vi) Dispersal corridors between aquatic breeding habitats,
(vii) Dispersal corridors between breeding habitats and areas of suitable summer and
winter refugia and foraging habitat, and/ or
(viii) The natural hydrologic regime of aquatic habitats (the catchment).
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(b) These upland areas should also maintain sufficient water quality to provide for the various life
stages of the Yosemite toad and its prey base.
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With the designation of critical habitat, the Service intends to conserve the geographic areas 
containing the physical and biological features that are essential to the conservation of species 
through the identification of the appropriate quantity and spatial arrangement of the PCEs that are 
sufficient to support the life-history functions of the species. Because not all life-history functions 
require all of the PCEs, not all areas designated as critical habitat will contain all of the PCEs. 

Critical Habitat Baseline for the Yosemite Toad 

Unit 1 represents the northernmost portion of the Yosemite toad's range and occurs within 
Eldorado, Humboldt-Toiyabe, and Stanislaus National Forests, as well as a smaller amount of 
private lands. The presence of inappropriate grazing and recreational activities may require special 
management considerations or protection (Service 2016). This unit also has threats due to disease, 
predation, and climate change. 

Unit 2 occurs predominantly within the Stanislaus and Humboldt-Toiyabe National Forests, and 
Yosemite National Park. This unit is considered essential to the conservation of the species because 
it contains a high concentration of Yosemite toad breeding locations and represents a variety of 
habitat types utilized by the species. Unit 2 provides continuity of habitat between adjacent units, as 
well as providing for a variety of habitat types necessary to sustain Yosemite toad populations under 
a variety of climate regimes (Service 2016). The presence of inappropriate grazing and recreational 
activities may require special management considerations or protection (Service 2016). This unit 
also has threats due to disease, predation, and climate change (Se1-vice 2016). 

Unit 3 occurs within the Humboldt-Toiyabe National Forest and Yosemite National Park. No 
Forest Se1-vice programs analyzed in this programmatic biological opinion occur within these areas 
and therefore will not affect this critical habitat unit. 

Unit 4 occurs within tl1e Inyo and Humboldt-Toiyabe National Forests and Yosemite National Park. 
This unit contains Yosemite toad populations with a high degree of genetic variability east of the 
Sierra crest within the central portion of the species' range. Unit 4 is an essential component of the 
entirety of this critical habitat designation because it provides a continuity of habitat between 
adjacent units, provides for the maintenance of genetic variation, and provides habitat types 
necessary to sustain Yosemite toad populations under various climate regimes. The presence of 
recreational activities may require special management considerations or protection (Service 2016). 
This unit also has threats due to disease, predation, and climate change (Service 2016). 

Unit 5 is predominantly witllin the Inyo National Forest and Yosemite National Park. This unit 
contains a high concentration of Yosemite toad breeding locations, represents a variety of habitat 
types utilized by the species, has high genetic variability, and, due to the long-term occupancy of this 
unit, is considered an essential locality for Yosemite toad populations. This unit is an essential 
component of the entirety of this critical habitat designation because it provides continuity of habitat 
between adjacent units, as well as providing for a variety of habitat types necessa1y to sustain 
Yosemite toad populations under various climate regimes. The presence of recreational activities 
may require special management considerations or protection (Se1-vice 2016). This unit also has 
threats due to disease, predation, and climate change (Se1-vice 2016). 

Units 6, 7, and 8 occur entirely within Yosemite National Park. Forest Service programs will not 
occur within these critical habitat units. 
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Unit 9 occurs within the Sierra National Forest and Yosemite National Park. This unit contains a 
high concentration of Yosemite toad breeding locations and represents a variety of habitat types 
utilized by the species (Service 2016). The unit also provides continuity of habitat between adjacent 
units, specifically east-west connectivity, as well as habitat types necessary to sustain Yosemite toad 
populations under various climate regimes. The presence of recreational activities may require 
special management considerations or protection (Service 2016). This unit also has threats due to 
disease, predation, and climate change (Service 2016). 

Unit 10 occurs entirely within Yosemite National Park. Forest Service programs will not occur 
within this critical habitat unit. 

Unit 11 occurs within the Sierra National Forest and Yosemite National Park. This unit contains a 
high concentration of Yosemite toad breeding locations and represents a variety of habitat types 
utilized by the species. Further, this unit contains the southernmost habitat within the central 
portion of the range of the Yosemite toad. The unit provides continuity of habitat between adjacent 
units, as well as habitat types necessary to sustain Yosemite toad populations under various climate 
regimes (Service 2016). The presence of grazing, timber harvest and fuels reduction, and 
recreational activities may require special management considerations or protection (Service 2016). 
This unit also has threats due to disease, predation, and climate change (Service 2016). 

Unit 12 occurs within the Inyo and Sierra National Forests. This unit contains a high concentration 
of Yosemite toad breeding locations and represents a variety of habitat types utilized by the species. 
The unit provides continuity of habitat between adjacent units, as well as habitat types necessaq, to 
sustain Yosemite toad populations under various climate regimes. The presence of grazing and 
recreational activities may require special management considerations or protection (Se1vice 2016). 
This unit also has threats due to disease, predation, and climate change (Se1vice 2016). 

Unit 13 occurs within the Inyo and Sierra National Forests. This unit contains a high concentration 
of Yosemite toad breeding locations and represents a variety of habitat types utilized by the species. 
The unit provides continuity of habitat between adjacent units, as well as habitat types necessaq to 
sustain Yosemite toad populations under various climate regimes. The presence of recreational 
activities may require special management considerations or protection (Se1vice 2016). This unit 
also has threats due to disease, predation, and climate change (Se1vice 2016). 

Unit 14 occurs primarily within the Siena National Porcst. This unit contains a high concentration 
of Yosemite toad breeding locations, represents a variety of habitat types utilized by the species, and 
is located at the southwestern extent of the Yosemite toad range. This unit provides continuity of 
habitat between adjacent units, as well as habitat types necessaq' to sustain Yosemite toad 
populations under various climate regimes (Se1vice 2016). The presence of grazing, timber harvest 
and fuels reduction, and recreational activities may require special management considerations or 
protection (Se1vice 2016). This unit also has threats due to disease, predation, and climate change 
(Service 2016). 

Unit 15 occurs within the Sierra National Forest and Kings Canyon National Park. This unit 
contains a high concentration of Yosemite toad breeding locations, represents a variety of habitat 
types utilized by the species, and is located at the easternmost extent within the southern portion of 
the Yosemite toad's range. The unit provides continuity of habitat between adjacent units, as well as 
habitat types necessary to sustain Yosemite toad populations under various climate regimes. The 
Service (2016) stated that known threats included disease, predation, and climate change. This area 
requires special protection because of its value as occupied habitat that provides geographic 
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connectivity to allow for Yosemite toad metapopulation persistence and resilience across the 
landscape to changing climate (Service 2016). 
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Unit 16 occurs primarily within the Sierra National Forest. This unit contains a high concentration 
of Yosemite toad breeding locations, represents a variety of habitat types utilized by the species, and 
encompasses the southernmost portion of the range of the species. The unit provides continuity of 
habitat between adjacent units, represents the southernmost portion of the range, and provides 
habitat types necessary to sustain Yosemite toad populations under various climate regimes. The 
presence of inappropriate grazing and recreational activities may require special management 
considerations or protection (Service 2016). This unit also has threats due to disease, predation, and 
climate change (Service 2016). 

Effects of the Proposed Action 

Effects of the action refer to the direct and indirect effects of an action on the species or critical 
habitat, together with the effects of other activities that are interrelated and interdependent with that 
action, which will be added to the environmental baseline. Indirect effects are those that are caused 
by the proposed action and are later in time, but are still reasonably certain to occur. 

Pre-activity surveys conducted for the Sierra Nevada yellow-legged frog, Northern Distinct 
Population Segment, Yosemite toad, and suitable habitat likely would reduce adverse effects 
resulting from projects in the nine Forest programs. The appropriate minimization measures will be 
implemented if individuals or suitable habitat are found. In addition, various BMPs and S&Gs as 
described in the Conservation Measures will also be implemented that will minimize the effects to 
the three listed amphibians. In addition, the Monitoring Program has been developed by the Forest 
Se1vice in conjunction with the Service to evaluate compliance and implementation, take and the 
effectiveness of the conservation measures. This Program will ensure compliance as well as provide 
information on the effectiveness of these measures. 

The nine Forest programs consist of a wide variety of activities that will adversely affect the Sierra 
Nevada yellow-legged frog, Northern Distinct Population Segment of the mountain yellow-legged 
frog, Yosemite toad, and their habitats. The activities in the nine Forest programs will adversely 
affect the three listed amphibians in the following ways: 

1. Vegetation :Management, Tim.bet Harvest, Fuels Management and \X/atershed Restoration

The potential effects from this Forest program include harm, harassment, capture, injury, and death 
of egg masses, tadpoles, subadults, and adults of the three listed amphibians. Individuals can be 
displaced, crushed, injured, or killed by earthmoving, yarding, skidding, construction of temporary 
roads, skid trails and landings; activities associated with falling trees, piling or burning; directly 
injuring or killing individuals; or trapping, injuring and killing individuals in burrows. The use of 
plastic netting and similar materials for erosion control could result in the entanglement and death of 
Yosemite toad and Sierra Nevada yellow-legged frog due to exposure, starvation, strangulation, or 
predation (Stuart et aL 2001). Prescribed fire activities could result in direct mortality from burning 
or crushing. Individuals using downed wood for cover may be killed, injured or disturbed during 
treatments for removal, piling, or burning. 

Vegetation management activities may cause noise, vibration, dust, and other disturbances to the 
three listed amphibians that result in their avoidance or abandonment of locations containing 
breeding, resting, movement, or foraging habitat. 



Mr. Randy Moore 40 

According to studies cited in the BA, direct fire related mortality of adult amphibians is rare, either 
because of the timing of the fire or because individuals are able to take refuge from fire in burrows, 
moist ground, or water sources such as ponds (USFS 2013a). The immediate effects of wildfire in 
the form of mortality of individuals and failed reproduction, is expected to be a small threat to most 
healthy populations, unless stressors such as drought or persistent habitat change have left 
populations isolated or with an extremely limited distribution (USFS 2013a). The Boreal toad, a 
species closely related to the Yosemite toad, showed a positive response to fire events in western 
Montana (Hossack and Pilliod 2011; Bartelt 1998), colonizing recently burned wetlands and using 
severely burned forests more tl1an moderately burned forests. The more severely burned areas had 
warmer surface and burrow temperatures even 3 years after the fire event (Hossack et al. 2009). 
Hossack et al. (2012) found a time-lagged decline in occupancy of tl1e highly aquatic Columbia 
spotted frog associated witl1 wildfire. Boreal toad occupancy tripled in tl1e three years following 
wildfires and then returned to pre-fire levels. In the Pacific Northwest, prescribed fire may increase 
the mortality of terrestrial amphibians by fire because prescribed burning usually occurs in fall to 
spring when amphibians are active (Bury 2004). 

The three listed amphibians likely will be adversely affected by ground disturbing activities that 
include end-lining, skidding, dozer piling, mechanical equipment use such as road maintenance, skid 
trail construction, timber cutting, log prep, skidding, loading, and landing creation and general 
ground related access to cutting trees witl1 mechanical equipment or conventional logging. Potential 
effects from activities associated witl1 vegetation management include disturbance and destruction of 
breeding, basking, refuge, and overwintering sites. Potential habitat alterations include changes to 
canopy and other vegetative and non-vegetative cover, air and water microclimates including 
temperature, water quantity and quality, hydro periods, increased nutrients, sedimentation, woody 
debris, and channel scour. 

The Y osernite toad likely is likely more vulnerable to the effects of vegetation management tlian the 
Sierra Nevada yellow-legged frog and tl1e Northern Distinct Population Segment of tl1e mountain 
yellow-legged frog. The toad occurs in upland habitat outside of meadow habitat for much of the 
summer, in contrast to the mountain yellow-legged frog tliat tends to remain near water. The 
Y osernite toad also is slow moving and unable to quickly get out of the way of logging equipment, 
people, or other sources of direct danger. 

Fuels and other toxic materials such as oil will be required to operate tl1e machines and equipment 
utilized for vegetation management, timber haffest, fuels management, and watershed restoration. 
Y osernite toads may potentially be exposed to these toxic materials in tl1eir terrestrial environments 
if vehicles leak these substances into habitat occupied by tl1e toad. 

The reduction of canopy cover may benefit tl1e tl1ree listed amphibians by increasing the amount of 
available warm water and basking sites or may adversely affect tl1em if temperatures increase higher 
tlian their thermal tolerances or if cover is not available. The importance of canopy cover may vai-y 
among streams, lakes, meadows, and other suitable habitats. Liang (2010) found adults associated 
witl1 forest clearings. Currently, it is not known if a reduction in forest canopy cover in upland 
habitat is beneficial or detrimental to Y osernite toad. The burrows, logs, tree roots, and stumps used 
for cover and refuge by the toad may be adversely affected by road reconstruction, temporary and 
skid trail construction and use, and fire line construction. Adults have been found to have site 
fidelity to burrows (Liang 2010). 

Ground-disturbing activities and changes in vegetation can affect soil stability, erosion, and sediment 
loading to aquatic habitats. Sedimentation can result from disturbance of stream banks, acti-vities in 
upland areas, or activities in upstream seasonal drainages. Exposed, unprotected soil has the 
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potential to erode into aquatic systems, particularly with the season's first significant rain or during 
overland flows following snowmelt. One study found reduced amphibian densities in streams 
following road constrnction (Brown et al. 2014), and other studies have demonstrated impacts to 
fish, macroinvertebrates, and periphyton (Power 1990; Newcombe and MacDonald 1991; Brown et
al. 2014). Sedimentation can affect all life history stages of the three listed amphibians by altering 
their habitat (Brown et al. 2014). High levels of sediment may fill deep pools used by mountain 
yellow-legged frogs, and the shallow pools in meadows used by Yosemite toads, alter primaty 
productivity, fill interstitial spaces in stream and lake bed materials with fine particulates, change 
flow characteristics, reduce dissolved oxygen, and restrict waste removal (Chapman 1988). 
Embedded substrate potentially reduces the amount and quality of refugia. Conversely, increased 
amounts of silt substrate and detritus also may provide cover for tadpoles and post-metamorphic life 
stages. According to the BA, prescribed fires are expected to be short lived and fire intensity should 
be low enough to allow some retention of duff layers and riparian vegetation that will prevent soil 
erosion and expedite recovery 

The three listed amphibians may be affected by activities in this Forest program that result in any 
change to the hydrology of their aquatic habitats. A decrease or elimination of the amount and 
duration of shallow surface water in meadows could affect breeding by the Yosemite toads; or the 
decrease or elimination in perennial water utilized by the mountain yellow-legged frog. Prescribed 
fire and mechanical vegetation removal may benefit the Yosemite toad by removing encroaching 
conifers which may increase water availability in the meadows with suitable or occupied habitat. 
Fuels and vegetation management may benefit the toad through the reduction of high intensity 
wildfire and its effects on hydrology and stream sediment. 

The S&Gs and BMPs, when properly implemented, and coupled with site-specific conservation 
measures, will minimize the adverse effects to the three listed amphibian species resulting from the 
Timber Harvest, Vegetation Management, and Watershed Restoration Program through restrictions 
in the timing or use of equipment; size and shape of harvest units; emergency response plans for 
chemical spills; enhancement of native vegetation; stream restoration, and other activities described 
in the conset-vation measures of this programmatic biological opinion. Forest Service projects are 
generally designed to avoid riparian habitat and aquatic features to protect water quality and reduce 
long-te1m degradation of these habitats. 

2. Road and Trail Maintenance

Several characteristics of the three listed amphibians make them vulnerable to effects from roads 
and trail maintenance. First, these animals move among multiple habitats during their active season 
which may require crossing roads and trails; second, they move slowly and thus cannot easily avoid 
maintenance vehicles or equipment; third, they are relatively small and hard to see which makes 
them difficult to avoid; and fourth, they have permeable skin which may make them more 
susceptible to the toxic effects of chemicals from vehicles or used for road maintenance (Andrews et
al. 2008). Potential adverse effects from motorized and non-motorized road and trail maintenance 
near or within occupied or suitable habitat include harassment, injury and death of the animals. 

Drafting of water for road and trail maintenance may result in adverse effects to aquatic habitat. In
stream water drafting can substantially affect water flow or configuration of the bed, bank, or 
channel of streams that results in rapid changes or sustained reductions in flow, reduced dissolved 
oxygen, and/ or increased water temperatures which could affect the three listed amphibians. In 
addition to direct hydro-geomorphic impacts to the mountain yellow-legged frog, water-quality 
impacts can occur as a result of road approaches that access the water drafting site. Many water 
drafting sites have steep approaches and in the absence of adequate drainage or surfacing, these 
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approaches can become chronic sources of sediment and runoff to the channel. Vehicles can leak 
oil, and sometimes fuel, onto drafting pads, becoming a source of petroleum product contamination 
to surface waters. 

Chemical pollutants leaking or spilling from road maintenance may affect the three listed 
amphibians. Vehicle emissions, oil and gas leaks or spills, road degradation by-products, and 
chemicals used during road and trail maintenance can enter occupied or suitable habitat. The 
adverse effects of these pollutants to amphibians include reduced survival, growth, and 
metamorphosis, altered physiology and behaviors, deformities in tadpole oral cavities, and elevated 
levels of stress hormones (i\fahaney 1994; Lefcort et al. 1997; Brown et al. 2009, Brown et al. 2014; 
Andrews et al. 2008; Beebee 2013). 

Road and trail maintenance may result in increased sedimentation levels. Higher levels of 
sedimentation in aquatic habitat utilized by the three listed amphibians (Brown et al. 2009; Brown et
al. 2014) likely will result in adverse effects to these animals. 

\Vhen the S&Gs and B1IPs are properly implemented, coupled with site-specific conservation 
measures, will minimize the adverse effects to the three listed amphibian species resulting from the 
Road and Trail Maintenance Program through water quality monitoring and protection; 
minimization of erosion; and other activities described in the conservation measures of this 
programmatic biological opinion. 

3. Maintenance of Developed Recreation and Forest Service Infrastructure

The routine maintenance of existing Forest Set-vice facilities is not likely to cause further loss of 
suitable and occupied habitat but may affect cover, hydrology, water quality, and sedimentation in 
surrounding areas, or result in the displacement, injury, and death of the three listed amphibians. 
Maintenance of developed recreation and infrastructure sites that require earth moving or soil 
disturbance may cause erosion that can increase siltation and sedimentation. Sedimentation can alter 
the morphology of habitats, such as filling in pools in streams and creeks, and reduce cover by filling 
interstitial spaces in stream, creek, and lake substrates. The clearing of vegetation as part of routine 
maintenance may affect adult Yosemite toads if they use facility surroundings. Equipment and 
human activity associated with vegetation clearing and other routine maintenance also may destroy 
or alter cover components such as burrows, logs, tree roots, or stumps. These activities may result 
in a decrease in yegetati,Te cmTcr along stream and lake shores and in meadows and dislodge tocks, 
wood and other cover utilized by the three listed amphibians. Rodent burrows, rocks logs, or tree 
stumps used by the Yosemite toad as refugia may be crushed, moved, or altered. 

The maintenance of facilities may affect the availability and quality of water in suitable or occupied 
habitats. For example, water may be diverted or used for purposes such as drinking water. Water 
storage facilities may serve as habitat for invasive species such as bullfrogs or crayfish. Water quality 
may be affected by Special Use Permit activities associated with existing infrastructures such as 
campgrounds, work centers, and ski areas. 

Numerous conservation measures that protect riparian vegetation, wetlands and other aquatic 
features will minimize the adverse effects to tl1e tluee listed amphibian species. The S&Gs and 
BMPs, when properly implemented, and coupled with site-specific conservation measures, will 
minimize the adverse effects to tl1e three listed amphibian species resulting from the Developed 
Recreation and Administrative Infrastructure Program through protection of water quality, 
including stream flows, and tl1e hydrology of wetlands and meadows, as described in the 
conservation measures of this programmatic biological opinion. 
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4. Special Use Permits

Special Use Permits are issued for a wide array of activities from single occurrence recreation events 
to construction and maintenance of permanent structures such as maintenance yards, storage 
facilities, or recreation camps. Many activities requiring special use permits that occur in or near 
occupied or suitable habitat have the potential to displace, injure, or kill one or more of the three 
listed amphibians. Temporaty uses such as special events may result in short-term trampling and 
destruction of vegetation, burrows, and other cover components, which could result in 
displacement, injuty, or death of the listed amphibians. Other special use activities such as clearing 
of vegetation for routine maintenance of infrastructures including right of ways and transmission 
lines may result in permanent loss of suitable or occupied habitat. 

Some activities authorized by Special Use Permit may alter cover, hydrology, water quality, and result 
in sedimentation. Special uses involving water developments such as dams, diversions, and 
impoundments can change aquatic habitats. Flooding of meadow and stream habitats can eliminate 
Yosemite toad and mountain yellow-legged frog breeding habitats. Creation of ponds and lakes can 
be beneficial for mountain yellow-legged frogs if these habitats are properly designed and 
constructed, not stocked with fish, or invaded by other non-native species. 

Water may be diverted under Special Use Permits for a number of purposes including hydroelectric 
generation, drinking water, or water storage. Water diversions can adversely affect the three listed 
amphibians if they remove water from occupied or suitable habitats or shorten the length of time 
surface water is present. Alteration in the amount and duration of surface water habitat can lead to 
reduction or failure of successful breeding. The Yosemite toad breeds in vety shallow water, and its 
eggs and tadpoles desiccate and die when water dries up (K.agarise Sherman and Morton 1984; 
Brown et al. 2012). Mountain yellow-legged frogs require permanent water for their multi-year 
tadpole stage, and multiple year classes may be lost if breeding sites dty out (Lacan et al. 2008). 
Artificially low water levels in a pond or lake going into winter can lead to freezing of the entire 
water body or reduced oxygen levels, resulting in increased mountain yellow-legged frog mortality 
(Bradford 1983). Artificial changes in water flows and velocities in creeks or streams during 
breeding, egg laying, and development can result in injuty and mortality to individuals of the two 
listed frogs. 

Water quality may be affected by activities authorized under Special Use permits, such as 
campgrounds, camps, visitor centers, ski areas, roads and other paved surfaces, and other facilities 
requiring maintenance that are located near water including transmission towers and rights of way. 
The construction or maintenance of roads, parking lots, and other paved or compacted surfaces may 
lead to diverted or increased runoff that alters hydrology. This may ultimately affect water 
availability and duration in nearby aquatic areas that provide occupied or suitable habitat. 
Recreation-related activities such as swimming and washing may introduce pollutants such as 
sunscreen and insect repellent into aquatic habitats. Pollution may result from sanitation facilities, 
water runoff from roads and parking lots, oil and other toxic residue from maintenance equipment, 
snowmelt runoff from ski areas, and the use of pesticides. 

Various activities covered by Special Use Permits may contribute to increased sedimentation in 
nearby aquatic habitat. Some amount of soil erosion may enter streams with activities that occur 
within riparian areas. Sediment also may enter waterways from actions requiring ground-disturbing 
machinety. Sedimentation can alter the morphology of habitats such as by filling in pools in 
streams, and reduce cover by filling interstitial spaces in stream and lake substrates. 
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The S&Gs and BMPs properly implemented, coupled with site-specific conservation measures, will 
minimize the adverse effects to the three listed amphibian species resulting from the Special Use 
Permit Program through protection of water quality, including stream flows, and the hydrology of 
wetlands, fens, and meadows, as described in tl1e conservation measures of tlus programmatic 
biological opinion. 

5. Rangeland Management

Livestock grazing occurs in riparian and meadow ecosystems on National Forests lands in the Sierra 
Nevada. Riparian and meadow systems are the key livestock forage areas witl1in allotments above 
4,000-foot elevations. Ranchers move livestock to these lugher elevation areas during the summer 
and early fall when the lower elevation ranges dry out (USFS 2001 b ). Currently, grazing occurs on 
about 65 percent of the land within 9 Forests (USFS 2001 b, 2003; Belsky et al. 1999). Sheep grazing 
only occurs on tl1e Inyo, Plumas, and Tahoe National Forests. 

In the Sierra Nevada, several studies have examined associations between livestock grazing and tl1e 
Yosenute toad (Mcllroy et al. 2013; Roche et al. 2012a, 20126), and no studies have been conducted 
for tl1e mountain yellow-legged frog. In tl1eir 4 -5 year study from 2006 to 2010, comparing three 
grazing treatments, 1) utilization at current standards (40 percent), 2) fencing tl1e whole meadow, 
and 3) fencing breeding areas, 1\kilroy et al. (2013) found no significant detectable differences of the 
grazing treatments on proportion of occupied Yosemite toad breeding pools, tadpole density, and 
young of tl1e year density in breeding habitats. Sinularly, Roche et al. (20126) found that between 
2006-2008, direct effects between Yosemite toad occupancy and livestock utilization in breeding 
meadows were not significant. Botl1 studies found Yosemite toad occupancy to be associated witl1 
meadow wetness. Lind et al. (2011) reported lugh variation in Yosemite toad tadpole and young of 
the year densities that were strongly influenced by water year type and meadow wetness. Densities 
were negatively correlated witl1 livestock utilization and depth to water table (Lind et al. 2011). 
Statistically significant negative relationslups for tadpole density and grazing intensity (tadpole 
densities decreased when percent use exceeded between 30 and 40 percent) were reported by Lind et
al. (2011). 

Other studies have found positive, negative, and no association between livestock grazing and 
amphibians, though most were not conducted in alpine meadows (Adams et al. 2009; Bull and Hayes 
2000; Burton et al. 2009; Ford et al. 2013; Jansen and Healey 2003; Knutsen et al. 2004). Adams et al.

(2009) and Bull and I Iaycs (2000) found no association between ,,arious metrics of reproducti,·e 
success of tl1e Columbia spotted frog and livestock grazing in human-created and natural ponds in 
nortl1eastern Oregon. Jansen and Healey (2003) found lugher amphibian species diversity in low 
intensity grazed wetlands compared with high intensity grazed wetlands in the Murrumbidgee River 
floodplains in Australia. Schmutzer et al. (2008) found higher species diversity in ungrazed 
compared witl1 grazed farm ponds on the Cumberland Plateau, Tennessee. Thus, tl1e available 
literature suggests tlrnt tl1e effects of livestock grazing on individuals, populations, and community 
structure may be variable and there is considerable variability in tl1e responses of different 
amplubian species. Ecosystem type (e.g., low elevation grasslands, high alpine meadows) may play a 
role in tlus variation. Further complicating the ability to distinguish a species' response to livestock 
grazing is tl1e fact that livestock-related impacts vary significantly in terms of timing, intensity, and 
duration on an annual basis and many of the processes related to livestock effects on aquatic 
habitats are long-term. 

The Yosemite toad and mountain yellow-legged frog spend all or part of their life in aquatic and 
meadow systems that also are preferred by livestock (e.g., Vredenburg et al. 2005; Allen-Diaz et al.

2010 in USFS 2012). Yosemite toads may be exposed to livestock effects in their upland habitats. 
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The three listed amphibians have biological and ecological characteristics that make them vulnerable 
to livestock and associated activities. In general, they are small, cryptic, move relatively slowly, and 
often exhibit an immobilization response to danger (Mazerolle et al. 2005; Andrews et al. 2008). 
These amphibians move among multiple habitats during their active season and may encounter 
livestock and associated activities away from aquatic habitats. 

Yosemite toads may be injured or killed by trampling and other movements by cattle, entrapment in 
deep hoof prints or other disturbance. Cattle can step on adults, subadults, metamorphs, and 
tadpoles while in meadow, terrestrial or sheltering habitat (e.g., burrows, logs, stumps) resulting in 
injury or death. Eggs and tadpoles have potentially high risk of trampling since these stages have no 
or low mobility and are often found in very small shallow pools with few escape options. However, 
the effective implementation of S&G 53 would eliminate the risk for eggs and tadpoles by excluding 
cattle from breeding areas until after tadpoles metamorphose. 

Adult and subadult Yosemite toads also are vulnerable because they are, in general, poor hoppers 
with low mobility, have an immobilization response to threats, and thus cannot quickly move out of 
the way of cattle. Recent metamorphs are extremely small ( < 1 inch) with very limited escape 
abilities. The risk of trampling of large numbers of metamorphs is highest if cattle are present 
during the metamorphosis period when they are concentrated at breeding areas; metamorphs 
eventually disperse into meadows and uplands. Similarly, outside of the breeding period, adults and 
subadults generally are dispersed in upland habitats or in meadows. The risk of coming in contact 
with cattle for all life stages is highest in meadows or near the direct perimeter of meadows. In the 
Bull Creek Watershed on the Sierra National Forest, Liang (2010) monitored several adults that 
utilized rodent burrows throughout tl1e summer within 75 feet of a meadow. During a 2-year study 
in Tioga Pass Meadow, Morton and Pereyra (2010) found 58 percent of 654 adult and subadult 
toads in the meadow bottoms rather than in upland areas, although adult males comprised the 
largest component of this group. Females were predominately found in uplands away from 
meadows. The impacts from upland grazing on individuals in upland habitats are currently 
unknown. When disturbed while basking at the edge of rodent burrows, Yosemite toad adults and 
subadults tend to retreat a short distance into the burrow and come back up to the surface in a short 
amount of time, potentially increasing their risk of being stepped on by nearby cattle. Trampling of 
rodent burrows used for seasonal or overwintering refuge potentially may crnsh or injure individuals 
or trap tl1em underground permanently. 

IVIountain yellow-legged frogs also 1nay be injured or killed by trampling and otl1er movements by 
cattle, or entrapment in deep hoof prints. Cattle can step on adults, juveniles metamorphs, and 
tadpoles while accessing water along streambanks, lakeshores, or meadows, or while foraging for 
riparian vegetation in these habitats which can result in injury or death. Although eggs are most 
vulnerable to trampling and disturbance, cattle are not usually present during this period. Mountain 
yellow-legged frog tadpoles, subadults, and adults are relatively more mobile than Yosemite toads, 
and generally occur in habitats witl1 more continuous and deeper water that provides more avenues 
for escape. Tadpoles will rapidly swim away to deeper water in lakes or stream channels. Adults and 
subadults will leap from the shoreline and submerge themselves under water to hide under stream 
banks or on the bottom of the lake or stream. However, all life stages commonly bask on shallow 
shorelines or on stream and lake banks, and are vulnerable to trampling by cattle utilizing these 
occupied habitats to drink water, cross through habitats (e.g. streams), or forage on emergent or 
shoreline vegetation. 

Activities associated with management of allotments also may affect Yosemite toads and mountain 
yellow-legged frogs. These activities include maintenance of allotment structures (e.g., fences, 
corrals, permanent and temporary camps), herding or monitoring individuals by foot or horseback, 
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keeping of horses in meadows, maintenance of stock trails, and the operation of vehicles to support 
allotment operations. The Y osetnite toad may be more vulnerable to these activities than the more 
aquatic mountain yellow-legged frog because it uses meadow and upland habitats away from water. 
Similar to those described for livestock above, these activities may injure or kill individuals by 
trampling, crush or collapse Y osetnite toad burrows with the result of entrapment or mortality, or 
affect behavior through disturbance. 

Various rangeland management practices that are associated with the management of allotments may 
reduce the likehl10od of potential effects to Y osetnite toads and mountain yellow-legged frogs. For 
instance, grazing systems, forage utilization and streambank alteration standards can influence the 
amount of time that livestock are allowed to linger in a particular area. Range improvements like 
fences, water developments, and salting as well as other techniques like herding may be used to 
distribute livestock away from areas where interactions with amphibians are more likely to occur. 
New facilities may be constructed outside of meadows and conservation areas where the likehl10od 
of potential effects on individuals may be greater. 

Grazing has the potential to reduce the suitability of habitat for the mountain yellow-legged frog by 
reducing its capability to sustain individuals and facilitate dispersal and migration, especially in 
stream areas. Grazing of livestock in riparian areas impacts the function of the aquatic system in 
multiple ways, including soil compaction, which increases runoff and decreases water availability to 
plants; vegetation removal, which promotes increased soil temperatures and evaporation rates at the 
soil surface; and direct physical damage to the vegetation (I<:auffman and Krueger 1984; Cole and 
Landres 1996; Knapp and Matthews 2002). Streamside vegetation protects and stabilizes 
streambanks by binding soils to resist erosion and trap sediment (Kauffman et a/.1983; Chaney et al.

1990). 

Grazing within mountain yellow-legged frog habitat has been observed to remove vegetative cover, 
potentially exposing frogs to predation and increased desiccation (Knapp 20056; Jennings 1996), and 
to lead to erosion which may silt in ponds and thereby reduce the water depth needed for 
overwinter survival (I<napp 20056). An appropriately managed grazing regime, including titning and 
intensity, can enhance primary riparian vegetation attributes that are strongly correlated to stream 
channel and riparian soil stability conditions necessary to maintain a functioning riparian system. 
Although, where highly degraded conditions such as downcut channels exist, grazing management 
alone may not be sufficient to restore former riparian conditions. 

Aquatic habitat can be degraded by livestock grazing. l\fass erosion from trampling and hoof slide 
causes streambank collapse and an accelerated rate of soil transport to streams (Meehan and Platts 
1978). Accelerated rates of erosion lead to elevated instream sediment loads and depositions, and 
changes in stream-channel morphology (Meehan and Platts 1978; Kauffman and Krueger 1984). 
Livestock grazing may lead to ditninished perennial streamflows (Armour et a/.1994). Livestock can 
increase nutrient-loading in water bodies due to urination and defecation in or near the water, and 
can cause elevated bacteria levels in areas where cattle are concentrated (]\;Ieehan and Platts 1978; 
Kauffman and Krueger 1984). With increased grazing intensity, these adverse effects to the aquatic 
ecosystem increase proportionately (]\;Ieehan and Platts 1978; Clary and Kinney 2000). 
Observational data indicate that livestock can negatively impact mountain yellow-legged frogs by 
altering riparian habitat (I<napp 20056). Livestock tend to concentrate along streams and wet areas 
where tl1ere is water and herbaceous vegetation; grazing impacts are, therefore, most pronounced in 
these habitats (Nieehan and Platts 1978; Fleischner 1994; Menke et a/.1996). Concentration of 
livestock contributes to the destabilization of streambanks, causing undercuts and bank failures 
(Kauffman et a/.1983; Marlow and Pogacnik 1985; Knapp and Mattl1ews 2000a; Moyle et al. 1996). 
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Livestock grazing and associated activities may alter the hydrology of meadows, streams, and other 
aquatic habitats used by the listed amphibians. Livestock grazing may affect multiple interrelated 
processes that may ultimately result in less available aquatic habitat that dries more quickly during 
the summer. Heavy trampling by livestock can compact soils which may reduce the infiltration of 
overland flows and precipitation. Reduced infiltration and increased runoff may decrease the 
recharge of the saturated zone in meadow and riparian habitats (Platts 1990 in USFS 2003). 
Livestock grazing can reduce the abundance of protective vegetation, destroy peat layers in 
meadows, and accelerate streambank erosion which can lead to downcutting of stream channels and 
lowered water tables (USFS 2003; Service 2013). Downcut channels become confined within 
narrow, incised channels and are no longer connected to their historical, meadow floodplains. As 
water tables fall in meadows, their water storage capacity lessens, and they become less suitable for 
riparian vegetation which may be supplanted by drought-tolerant communities. Acceleration of 
erosion and gullying of meadows resulting from overgrazing (I(attelmann 1996 in Service 2013) may 
lead to increased siltation and more rapid meadow succession ultimately resulting in faster meadow 
ch-ying and encroachment of conifers into meadows (Service 2013). In some cases, formerly 
perennial streams may become intermittent (Service 2013). These interrelated processes which 
result in lowered water tables, reduced inundation of flood plains, and faster drying can lead to 
reduced amounts of surface water that may not remain for sufficient time periods to provide for the 
ecological requirements of the three listed amphibians. 

The wet soil associated with aquatic habitats such as wet meadows, lake shores, and streambanks are 
particularly vulnerable to trampling by livestock (tvfarlow and Pogacnik 1985 in Brown et al. 2009; 
Brown et al. 2014). Livestock trampling may alter the shallow breeding areas used by the Yosemite 
toad or the shallow shoreline microhabitats in lakes and streams preferred by the mountain yellow
legged frog and the Yosemite toad. Pock-marking and soil compaction can result from cattle 
walking in and trailing through breeding sites in wet meadows, stream crossings, and lakeshores. 
Pock-marks can isolate Yosemite toad tadpoles into smaller pools as meadows d1y (USFS 2012) and 
inhibit metamorph movements. Pock-marks can be moderated by natural freeze and thaw cycles 
over a period of 5-10 years when rested from grazing (USFS 2014; Menke et al. 1996; USFS 2012). 

Livestock can modify shoreline habitats by trampling overhanging banks that provide cover for 
individuals and may contribute to the siltation of breeding pools which may reduce depths making 
the pools less suitable or unsuitable as breeding habitats for the three species, or as overwintering 
habitat for mountain yellow-legged frogs (Service 2013). Livestock trampling and erosion may result 
in progressively wider and shallower stream channels (USFS 2003). Changes in shoreline 
topography can alter water temperatures and chying patterns which can affect development rates and 
smvival to metamorphosis; these effects may be positive or negative depending on the 
circumstances. 

Animal wastes could directly impair water quality through bacterial contamination or increasing 
nutrient levels (EPA 1991; Derlet et al. 2006, 2008, 2010 in USFS 2012). Reduction in water quality 
may compromise immune function by inducing stress thus making larvae more susceptible to 
pathogens (USFS 2012). Increased nutrient loading may result in delayed metamotphosis or reduced 
size at metamorphosis (Gerlanc and Kaufman 2005 in USFS 2014). A delay in metamorphosis 
could make tadpoles more vulnerable to mortality from mid-season (August) desiccation, snowfall 
or freezing. A reduced size at metamo1phosis could affect the fitness of individuals following 
metamorphosis and prior to ovenvintering (USFS 2014). 

Allen-Diaz et al. (2010) found that Yosemite toad occupancy is strongly driven by meadow wetness 
(hydrology), and suggested that future studies should focus on contempora1y factors directly 
impacting meadow wetness, such as climate, fire regime changes, and conifer encroachment. A 
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positive relationship was found between meadow d1yness and livestock use, e.g., cattle prefer drier 
meadows, and they found that proportion of toad-occupied pools and tadpole and young-of-year 
densities declined in drier sites, e.g., toads prefer wetter meadows (Lind et al. 2011). Lind et al. (2011) 
suggested this has resulted in some segregation of the Yosemite toad and livestock use in meadow 
habitats. The initial results of Diaz et al. (2010) are inconclusive as to tl1e impacts of grazing on 
Yosemite toad population's rangewide. Diaz et al. (2010) did not utilize sufficient statistical power in 
their analysis tl1at would allow discrll1ination over time of the treatment effect for longer-lived 
species witl1 irregular female breeding activity. A time lag may occur between effect and discernable 
impacts even if monitoring is sufficiently robust to determine population level responses. 
Significant variation was observed in young-of-year occupancy in pools between meadows and years, 
and within meadows over years (Allen-Diaz et al. 2010). This variability would likely mask treatment 
effects, unless the grazing variable was a dominant factor driving site occupancy and the magnitude 
of the effect was quite severe. 

Effects to the listed amphibians may occur tl1rough structural imprnvements of dams, 
impoundments, ponds, pipelines, fences, corrals, wells, and trails. For example if ponds are drained 
for maintenance they could temporarily eliminate breeding habitat. Short-term and tempora1y 
adverse effects from displaced individuals could occur during fence maintenance. 

The Forest Service grazing guidelines for protection of meadow habitats of tl1e Yosemite toad 
require fencing of breeding meadows, but they may not provide sufficient protections for upland 
habitat. Given tl1e observation tlrnt livestock grazing significantly reduced vegetation height and 
Yosemite toad use of grazed meadows, and these areas are unprotected by current grazing 
guidelines, Martin (2008) deduced that cattle grazing is having a negative effect on terrestrial life 
stage survivorship. This problem is exacerbated as fenced areas effectively shifted grazing activity to 
upland areas actively used by terrestrial life stages of the toad (l\fartin 2008). 

The Forest Service will develop and implement a monitoring program in conjunction with the 
Service to furtl1er assess the effectiveness of tl1e Conservation Measures that will includes 
compliance, their success in minimizing adverse effects to the tluee listed amphibians, and 
appropriate modifications or changes to minimize tl1e effects. 

The S&Gs and BMPs when properly implemented, coupled witl1 site-specific conservation 
measures, will minimize the adverse effects to tl1e three listed amphibian species resulting from the 
Range :Management Program through protection of water c1uality; seasonal restrictions; and other
activities as described in tl1e conservation measures of this programmatic biological opinion. 

6. Biological Resources Management

This Biological Resources l\fanagement program likely will result in long term beneficial effects for 
tl1e three listed amphibians, however, it Ws:ely that there will be short-term adverse effects. Sunrey 
and monitoring, along witl1 associated handling and marking of individuals, and enhancement of 
habitat may result in short-term disturbance and/ or harassment and, rarely, inadvertent injury or 
deatl1 of individual animals. Marking, attaching radios, or swabbing for chytrid fungus will result in 
capture and harassment, and possibly injuqr or deatl1 if conducted by non-Senrice approved 
biologists. 

The increase in human activity associated with handling, marking, swabbing individuals of the three 
listed amphibian species, and habitat enhancement or restoration has tl1e potential to spread diseases 
such as chytrid fungus. Chytrid outbreaks have caused extirpation of populations of mountain 
yellow-legged frogs, and is one tl1e leading causes of the decline of tl1ese species. Human activity 
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associated with surveys and habitat work has the potential to attract predators such as corvids 
(Olson 1989, Kagarise Sherman and Morton 1993), which under normal circumstances, may not 
have been alerted or noticed the presence of the listed species. 
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Certain restoration activities designed and intended for other pmposes have the potential to 
indirectly adversely affect the three listed species. Projects may that eliminate or reduce pooling of 
surface water, such as the removal of user-created dams, could result in the desiccation of tadpoles 
and egg masses leading to injury, death and the loss of recruitment. Removal of barriers to fish 
passage, e.g., the creation or enhancement for the passage of aquatic organisms, can facilitate the 
invasion of predatory fish, including trout, into areas where they had previously not inhabited or 
from which they have been eradicated. Restoration activities that create ponded water may create 
additional habitat for the three listed species, but also may benefit American bullfrogs, predatory 
fish, or other nonnative species (Brown et al. 2014). American bullfrogs and other exotic species, 
such as non-native crayfish, have an adverse effect because they are predators on other related 
ranids. 

Harassment, harm, injmy, or death of the three listed amphibians could result from activities 
intended to restore, protect, maintain, or improve aquatic and riparian habitats, such as the 
restoration of streams and meadows, prevention of lodgepole encroachment, planting, 
blocking/ disguising unauthorized vehicle or trail routes, fencing, and the removal of trash, etc. 
However, these projects are designed to improve habitats, and the long-term benefits to the three 
listed amphibians likely will outweigh the initial short-term adverse effects. For example, meadow 
restoration that increases water tables and the connectivity of water to floodplains is likely to 
increase the amount and duration of occupied or suitable habitat. 

The S&Gs and BMPs when properly implemented, coupled with site-specific conservation 
measmes, will minimize the adverse effects to the three listed amphibian species resulting from the 
Biological Resource Management Program through restriction of the use of wheeled vehicles and 
chemicals; storage of fuel and other toxic materials outside of riparian habitat; and other activities as 
described in the conservation measures of this programmatic biological opinion. 

7. Invasive Species Management

The invasive species management program likely will result in initial short-term adverse effects to 
the tl1ree listed amphibians in tl1e form of displacement, injury, and death. Invasive species 
management could result in harm through changes in water quality and sedimentation at and 
downstream of areas of activities. 

Nonnative fish species within alpine lakes are removed to restore habitat for the mountain yellow
legged frog. Fish removal is a highly effective restoration tool with well-documented benefits 
(Vredenburg 2004; Knapp et al. 2007). Potential short-term adverse effects include harassment, 
capture, injury, and death when gill nets are deployed, retrieved or operated. The increase in human 
activity associated with tl1e removal of predatory fish with gill nets or electro-fishery equipment has 
the potential to spread diseases such as chytrid fungus. Chytrid outbreaks have caused extirpation of 
populations of mountain yellow-legged frogs, and is one the leading causes of the decline of these 
species. Human activity associated with fish removal has the potential to attract predators such as 
ravens, blackbirds, and Clark's nutcrackers (Olson 1989, Kagarise Sherman and Morton 1993), who 
under normal circumstances, may not have been alerted or noticed the presence of the listed species. 

The physical removal of non-native or undesirable plants may result in displacement, injury and 
death caused by the disturbance and trampling of native riparian vegetation trampling of 
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streambanks and shorelines, heavy equipment, and increased sedimentation. However, physical 
removal and control of non-native plants or unwanted plant growth, such as lodgepole pine invasion 
of alpine meadows, will be a beneficial effect to the three listed amphibians by allowing native 
vegetation to recover, reverse or halt the drying of meadows and water depletion, and eliminate or 
slow the unwanted expansion of vegetative growth into suitable and occupied habitats, especially 
mountain meadows. 

The S&Gs and BMPs when properly implemented, coupled with site-specific conservation 
measures, will minimize the adverse effects to the three listed amphibian species resulting from the 
Invasive Species :tvianagement Program through restriction of the use of wheeled vehicles and 
chemicals; storage of fuel and other toxic materials outside of riparian habitat; and other activities as 
described in the conservation measures of this programmatic biological opinion that reduce the 
likelihood and severity of exposure of the amphibians to adverse effects of these activities. 

8. Mining

rvfost mining in the Sierra Nevada is in the westside foothills and east of the range in Inyo County, 
outside the boundaries of most National Forests (USFS 2001 b). The majority of these areas are 
below the ranges of the two frog species; however, mining activities may affect the Sierra Nevada 
yellow-legged frog on the Plumas National Forest. Mining is one of the historical activities that have 
had some of the most significant impacts on Sierra Nevada streams (USFS 2001 b). 

The intensity and extent of the adverse effects of mining on the three listed amphibians depend on 
the mining technology employed, extent of disturbance, chemical and physical composition of the 
mineral, surface and subsurface hydrologic pattern, and method of reclamation (Harvey and Lisle 
1998; Haugen and Duff 1982; Ott 1985; Nelson et al. 1991). The potential effects from mining in or 
near occupied or suitable habitats of the three amphibian species include harm, harassment, capture, 
injury, and death as a result of human or mechanical activities. Harassment may result from actual 
mining, reclamation activities, or from the increased presence of humans. This may alter the 
behavior of individuals, including feeding, mating, movement, and resting, potentially resulting in 
their injury or death. 

Suction dredging may capture, harm, harass, injure, or kill trap and kill the three listed amphibians, 
especially the mountain yellow-legged frog. Increases in sedimentation downstream of suction 
dredging acti,cities may bury and suffocate eggs and larvae (CDPG 1994, Brownd al. 2014). 

Mining and associated activities may alter water quality (California States Lands Commission 1993; 
Larson 1996) for the three listed amphibians. Weathering and erosion of rock exposed by mining 
can potentially increase pollutants such as acid, cadmium, mercury, and asbestos in waterways 
(CSLC 1993), and water can solubilize potentially toxic metals exposed through mining activities 
(Brown et al. 2014). Fuels and other chemical pollutants associated with mining-associated 
machinery potentially may enter waterways. For example, suction dredging equipment usually is 
operated in stream channels and fuel spills are possible (USFS 2001a). Chemical pollutants also may 
enter suitable or occupied habitat from road use, maintenance, and other activities associated with 
mining. Although the effects of mining-associated toxicity to on the three listed amphibians have 
not been investigated, they may be particularly vulnerable because of their permeable skin and 
aquatic life stages. 

Mining activities may alter the hydrology of aquatic habitats through water impoundments or 
diversions, or through changes to stream channel morphology including channel downcutting. 
Harm to the three listed amphibians could result from activities that alter stream flows or other 
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hydrological processes causing the degradation or elimination of suitable or occupied habitat. In the 
Sierra Nevada, mining activities affecting aquatic habitats are most prevalent in streams and pose a 
risk to stream-inhabiting populations of the Sierra Nevada yellow-legged frog and the Northern 
Distinct Population Segment of the mountain yellow-legged frogs. The creation of ponds or other 
water impoundments associated with mining may be invaded by predatory non-native species such 
as bullfrogs or predatory fish that may eat individuals of the three listed amphibians, or serve as a 
source population for dispersing exotic animals. 

Mining activities may cause harm to the three listed amphibians by alteration of available cover in 
suitable or occupied habitat through the removal of substrate or changing its composition, removal 
or disturbance of riparian, meadow, or upland vegetation, or by increasing sedimentation. Mining 
that occurs in the Yosemite toads' suitable or occupied upland habitat may crush or eliminate 
burrows, important refugia for adults and subadults, or may result in their harassment, capture, 
injury or death. Riparian vegetation provides an important structural role in streams by stabilizing 
stream banks. The elimination or degradation of riparian vegetation by mining may increase 
erosion, sedimentation, and alterations to stream channel morphology. Jvlining often removes or re
arranges large amounts of substrate. For example, the tailings from suction dredges often form 
mounds of loose and unconsolidated gravels and cobbles which are easily moved during high flows. 
Loss of cobble or other medium-sized substrates that frogs use for cover may increase their risk of 
predation. Increased levels of sediment resulting from mining and associated activities may embed 
larger substrates which could further reduce available cover for the three listed amphibians. The 
effect of increased sedimentation �n the Sierra Nevada yellow-legged frog, Northern Distinct 
Population of the mountain yellow-legged frog, and the Yosemite toad has not been investigated, 
however, studies have shown impacts to fish, macroinvertebrates, periphyton (Power 1990; 
Newcombe and MacDonald 1991), and at least one study found reduced amphibian densities in
streams following road construction (Brown et al. 2014). Sedimentation may embed substrate 
reducing refugia and causing other habitat modifications (Brown et al. 2014). 

The Sierra Nevada yellow-legged frog, Northern Distinct Population Segment of the mountain 
yellow-legged frog, and the Yosemite toad require warm water, basking sites, and cover from 
predators. Changes to microclimates caused by mining activities may affect growth and survival. 
Reduction of riparian vegetation cover may benefit the three species by increasing the amount of 
available warm water habitat and basking sites or may adversely affect them if temperatures increase 
higher than thermal tolerances, or if other cover from predation is not available. 

The S&Gs, and BMPs when properly implemented, coupled with site-specific conservation 
measures, will minimize the adverse effects to the three listed amphibian species resulting from the 
Jvlining Program through the withdrawal of critical aquatic refuges for 20 years; protection of 
hydrology by mine reclamation; limiting new road construction; protection of water quality; and 
other activities described in the conservation measures of the programmatic biological opinion. 

9. Lands and Real Estate

Most activities associated with major land acquisitions, developments, and reclamation of lands and 
facilities are considered individual actions with separate project-related NEPA and individual section 
7 consultations. The appropriate listed amphibian species likely will benefit when lands are acquired 
that include their populations and/ or suitable habitat. 

The S&Gs and BMPs properly implemented, coupled with site-specific conservation measures, will 
minimize the adverse effects to the three listed amphibian species resulting from the Lands and Real 
Estate Program through restriction of conducting land surveys and marking of property boundaries 
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by one or two people with specialized equipment as described in the conservation measures of this 
programmatic biological opinion. 

Effects to Critical Habitat for the Sierra Nevada yellow-legged frog, the Northern DPS of the 
Mountain Yellow-legged Frog, and Yosemite Toad 

The PCEs specific to the Sierra Nevada yellow-legged frog and the northern DPS of the mountain 
yellow-legged frog are: (1) Aquatic habitat for breeding and rearing; (2) aquatic non-breeding habitat; 
and (3) upland areas. All three of these PCEs may be adversely impacted during implementation of 
activities permitted or carried out under the 9 Forest Service programs analyzed in this 
programmatic biological opinion. The PCEs specific to the Yosemite toad are: (1) Aquatic breeding 
habitat; and, (2) upland areas. The PCEs for the three amphibians may be adversely impacted 
during implementation of the 9 Forest Service programs analyzed in this programmatic biological 
opinion. Effects to individuals and their habitat resulting from these activities are described in more 
detail in the previous sections describing effects to the species; however, a brief description of the 
potential effects to the PCEs for the three listed amphibians follows. 

1. Vegetation Management, Timber Harvest, Fuels Management and Watershed Restoration

Vegetation management, timber harvest, and fuels management activities may be conducted adjacent 
to and within habitat containing primary constituent elements for the three listed amphibian species. 
These include breeding and non-breeding aquatic habitat (PCE 1 and 2) and upland habitat (PCE 3) 
for the Sierra Nevada yellow-legged frog and the Northern DPS of the mountain yellow-legged frog 
and breeding aquatic habitat (PCE 1) and upland habitat (PCE 2) for the Yosemite toad. Many of 
the activities associated with vegetation management, timber harvest, fuels management and 
watershed restoration could increase sedimentation and turbidity levels in aquatic habitats, which 
could decrease successful egg development and result in slower larvae development. Earthmoving, 
yarding, skidding, and construction of temporary roads, skid trails, and landings could increase 
sediment loads into aquatic habitats through disturbance of soil through use of heavy equipment, 
removal of vegetation, and soil compaction. Prescribed fire activities will remove vegetation and 
tree roots that provided soil stability and cover, which could increase soil run-off during rain and 
snowmelt events which may increase sedimentation and channel scour. The increase in 
sedimentation from these activities could result in short-term and temporai-y adverse effects to 
localized breeding habitat. High levels of sedimentation may fill deep pools used by mountain 
yellow-legged frogs for breeding and non-breeding acti\0ities. Upland habitat will be impacted 
because of soil disturbance to burrows, basking sites, foraging sites, and overwintering sites. 
Potential alterations to upland habitat include removal of refugia such as downed logs, tree stumps, 
and vegetation. Foraging habitat may be impacted by many of these activities, thereby decreasing 
available prey for the three amphibians. 

\'vatershed restoration activities may involve initial ground disturbance that may increase soil erosion 
through vegetation removal. Restoration activities may temporarily disrupt hydrology if streams are 
dewatered during construction activities. These adverse effects to primary constituent elements will 
be localized and short-term in nature and the restoration actions will result in long-term benefits 
such as returning meadows and streams to a more natural state, resulting in higher water quality in 
breeding and non-breeding aquatic habitat for the three amphibians. Similarly, vegetation 
management and fuels management activities may have short-term adverse effects but will result in 
improved upland and aquatic habitat conditions over time that reduce the likelihood of future high 
intensity wildfire and improve ecosystem health resulting in higher prey base, improved refugia 
habitat, and increases population numbers for the three amphibians. 



Mr. Randy Moore 53 

The Forest Service will implement BMPs and S&Gs (see appendices A and B) to ensure adequate 
buffers for aquatic habitat (breeding and non-breeding) and protect water quality by helping to 
stabilize soils, increase ground cover and provide improved infiltration. Forest Se1-vice activities 
include enhancement of native vegetation, stream restoration, and other beneficial activities. 
Designation of RCAs and CARs, along with the implementation of applicable BMPs and S&Gs 
proposed by the Forest Se1-vice will improve habitat functions of the primary constituent elements. 

2. Road and Trail Maintenance

Road and trail maintenance may be conducted adjacent to and within habitat containing primary 
constituent elements for the three listed amphibian species. These include breeding and non
breeding aquatic habitat (PCE 1 and 2) and upland habitat (PCE 3) for the Sierra Nevada yellow
legged frog and the Northern DPS of the mountain yellow-legged frog and breeding aquatic habitat 
(PCE 1) and upland habitat (PCE 2) for the Yosemite toad. Road and trail maintenance activities 
may remove vegetation, disturb and/ or compact soil, which may result in increased sedimentation 
levels entering aquatic breeding habitat, thereby decreasing breeding success. Drafting of water for 
road and trail maintenance may result in adverse effects to aquatic habitat. In-stream water drafting 
can substantially affect water flow resulting in rapid changes or sustained reductions in flow, reduced 
dissolved oxygen, and/ or increased water temperatures which could affect habitat suitability for the 
three listed amphibians. Road and trail maintenance activities within upland areas could disturb 
burrows, stumps, and downed wood utilized by Yosemite toad as refugia habitat. Upland foraging 
habitat may be temporarily disturbed by road and trail maintenance activities, thereby decreasing 
available foraging opportunities for the three amphibians. 

Most of these activities are anticipated to result in localized and temporary adverse effects to the 
primary constituent elements for the listed amphibians. The Forest Se1-vice will implement BMPs 
and S&Gs (see appendices A and B) to ensure adequate buffers for aquatic habitat (breeding and 
non-breeding) and protect water quality by ensuring that road and maintenance activities implement 
project-specific erosion control plans designed to minimize erosion and sediment delivery to 
streams, wet meadows, and other aquatic features utilized by the three amphibians for breeding and 
non-breeding activities. Designation of RCAs and CARs, along with the implementation of 
applicable BMPs and S&Gs proposed by the Forest Se1-vice will minimize potential adverse effects 
to the primary constituent elements. 

3. Maintenance of Developed Recreation and Administrative Infrastructure

Maintenance of developed recreation and administrative infrastructure may be conducted adjacent 
to and within habitat containing prima1y constituent elements for the three listed amphibian species. 
These include breeding and non-breeding aquatic habitat (PCE 1 and 2) and upland habitat (PCE 3) 
for the Sierra Nevada yellow-legged frog and the Northern DPS of the mountain yellow-legged frog 
and breeding aquatic habitat (PCE 1) and upland habitat (PCE 2) for the Yosemite toad. 
Maintenance of campgrounds, day use facilities, parking lots, visitor centers, and other recreation 
infrastructure may result in adverse effects to upland habitat. Vegetation may be disturbed if 
humans trample plants, which may create patches of disturbed bare soil, thereby influencing prey 
availability by changing the prey's habitat. Humans may accidentally crnsh mammal burrows, 
dislodge rocks, wood and other cover decreasing available refugia habitat. Roads, parking lots, and 
other paved or compacted surfaces may lead to increased runoff altering hydrology which may 
ultimately affect water availability and duration in nearby aquatic habitats. 1vlinor maintenance 
activities may occur in wilderness areas, such as repair of vault toilets, however these adverse effects 
to PCEs will be very minor in nature. 
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Dead or dying trees within falling distance of administrative facilities are routinely felled and/ or 
removed in order to provide for public safety. Within upland areas, felling of hazard trees can 
destroy or alter cover components such as burrows, logs, tree roots, or stumps. Vegetation 
management of both native and non-native species to protect facilities and infrastructure may 
decrease upland habitat quality by removing cover for the species and increasing risk of predation. 
The clearing of vegetation as part of routine maintenance is likely to have minimal effect on aquatic 
habitats. 

Most of these activities are anticipated to result in localized and temporary adverse effects to the 
primary constituent elements for the listed amphibians and are not expected to result in permanent 
or long-term adverse effects. However, some of the proposed maintenance activities may occur 
annually or more often, thereby increasing the level of adverse effects to the primary constituent 
elements. The Forest Service will implement BivIPs and S&Gs (see appendices A and B) to protect 
riparian vegetation, wetlands and otl1er aquatic features. Designation of RCAs and CARs, along 
with the implementation of applicable BMPs and S&Gs proposed by the Forest Service will 
minimize adverse effects to tl1e primary constituent elements within critical habitat for these 
amphibian species. 

4. Special Use Permits

Activities related to special use permits may be conducted adjacent to and within habitat containing 
primary constituent elements for the tluee listed amphibian species. These include breeding and 
non-breeding aquatic habitat (PCE 1 and 2) and upland habitat (PCE 3) for tl1e Sierra Nevada 
yellow-legged frog and ilie Northern DPS of the mountain yellow-legged frog and breeding aquatic 
habitat (PCE 1) and upland habitat (PCE 2) for tl1e Yosemite toad. Activities authorized by Special 
Use Permits may alter habitats including cover, hydrology, water quality, and sedimentation. Special 
use activities such as clearing of vegetation for routine maintenance of right of ways and 
transmission lines may result in adverse effects to upland refugia and foraging habitat for ilie three 
amphibians. Many of these effects to PCEs are sinular in nature to tl1e effects summarized in 
Section 1, above: Vegetation 1\1a11ageme11t, Timber Harvest, Fl!e!s i\1anagemeut and lf/'atersbed Restoration. 

Special uses involving water developments such as dams, diversions, and impoundments can alter 
aquatic breeding and non-breeding habitats. \'<later may be diverted under Special Use Permits for a 
number of purposes including hydroelectric generation, drinking water, or water storage. \'<later 
di,�e1sions can adYersdy affect breeding and non-breeding ac.1uatic habilat by decreasing the length 
of time surface water is present, which can lead to a reduction or failure of successful breeding. 
Various activities covered by Special Use Permits may contribute to increased sedimentation in 
nearby aquatic habitat if ground-disturbing machine1-y is used. Sedimentation can alter ilie 
morphology of aquatic habitats by filling in pools in streams, and reduce cover by filling interstitial 
spaces in stream and lake substrates. Activities requiring Special Use Permits may decrease ilie 
quality of breeding and non-breeding aquatic habitat. For example, the construction or maintenance 
of roads, parking lots, and otl1er paved or compacted surfaces may lead to diverted or increased 
runoff that alters hydrology. This may ultimately affect water availability in nearby breeding and 
non-breeding aquatic habitat. 

Some of iliese activities are anticipated to result in localized and temporary adverse effects to the 
primary constituent elements for the listed amphibians, such as races or otl1er events. Oilier 
activities authorized under Special Use Permits may result in long-term or permanent adverse effects 
to primary constituent elements, such as corridors for power lines or expansion of ski areas or 
parking lots or oilier paved areas. The Forest Service will implement BMPs and S&Gs (see 
appendices A and B) to ensure adequate buffers for aquatic habitat (breeding and non-breeding) and 
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protect water quality by ensuring that project proponents implement project-specific erosion control 
plans designed to minimize erosion and sediment delivery to streams, wet meadows, and other 
aquatic features utilized by the three amphibians for breeding and non-breeding activities. 
Designation of RCAs and CARs, along with the implementation of applicable BMPs and S&Gs 
proposed by the Forest Service will minimize potential adverse effects to the primary constituent 
elements. 

5. Rangeland Management

Rangeland management activities may be conducted adjacent to and within habitat containing 
primary constituent elements for the three listed amphibian species. These include breeding and 
non-breeding aquatic habitat (PCE 1 and 2) and upland habitat (PCE 3) for the Sierra Nevada 
yellow-legged frog and the Northern DPS of the mountain yellow-legged frog and breeding aquatic 
habitat (PCE 1) and upland habitat (PCE 2) for the Yosemite toad. Grazing allotments overlap with 
257,711 acres of critical habitat for the Yosemite toad, 153,426 acres of critical habitat for Sierra 
Nevada yellow-legged frog, and 7,590 acres of critical habitat for the Northern DPS of the mountain 
yellow-legged frog. 

Grazing has the potential to reduce the suitability of aquatic and upland habitat for the three 
amphibians in multiple ways, including soil compaction, which increases run-off and decreases the 
amount of available aquatic stream habitat for the Sierra Nevada yellow-legged frogs and mountain 
yellow-legged frogs. Reduced stream-side vegetation can decrease soil stability and increase soil 
erosion along streams and in ponds. Grazing over long periods of time may result in downcut 
stream channels. Downcut channels become confined within narrow, incised channels and are no 
longer connected to the historical meadow floodplain, lowering the water table and resulting in 
faster meadow drying and meadow vegetation receiving less water. This may decrease the amount 
of available breeding habitat for the three amphibians. Mass erosion from trampling and hoof slide 
can cause streambanks to collapse and accelerate erosion. Increased erosion in breeding habitat may 
decrease water quality and affect breeding success. In upland areas, riparian vegetation may be 
removed, reducing the available cover for amphibian species. Livestock may crush burrows, 
reducing the amount of refugia habitat ayailable to the Yosemite toad. 

The Forest Service will implement BMPs and S&Gs (see appendices A and B) to protect the PCEs 
for riparian vegetation, streams, wetlands, and other aquatic features to minimize potential adverse 
effects to the aquatic PCE habitat for the three amphibians. Grazing on an allotm.ent is conducted 
in accordance with an Allotment Management Plan which is incorporated into the term grazing 
permit. Annual Operating Instructions include annual adjustments to management based on 
monitoring and site specific objectives, and can be revised to ensure that aquatic and upland PCEs 
are maintained or improved for the three amphibians. Adverse effects can be further minimized 
through pasture rotations and use of utilization standards. 

6. Biological Resources Management

Biological resource management activities may be conducted adjacent to and within habitat 
containing primary constituent elements for the three listed amphibian species. These include 
breeding and non-breeding aquatic habitat (PCE 1 and 2) and upland habitat (PCE 3) for the Sierra 
Nevada yellow-legged frog and the Northern DPS of the mountain yellow-legged frog and breeding 
aquatic habitat (PCE 1) and upland habitat (PCE 2) for the Yosemite toad. Overall, the Biological 
Resources Management program likely will result in long term beneficial effects on the primary 
constituent elements for the three listed amphibians; however, there is potential for short-term 
adverse effects to occur as well. Restoration activities designed and intended for purposes not 
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related to the three amphibians have the potential to indirectly adversely affect tl1e primary 
constituent elements for the tl1tee listed species. Projects that remove dams could result in the loss 
of available breeding habitat for tl1e frogs. Removal of barriers to fish passage will typically require 
temporary instream work tlrnt may decrease water quality by increasing sediment loads. Projects tl1at 
require dewatering may alter the hydrology of streams temporarily, decreasing available aquatic 
breeding and non-breeding habitat. Restoration activities that create ponded water may create 
additional habitat for the tl1tee listed species, but also may benefit American bullfrogs, predatory 
fish, or other non-native species. 

Most of these activities are anticipated to result in localized and temporary adverse effects to the 
primary constituent elements for the listed amphibians and are not expected to result in permanent 
or long-term adverse effects. The Forest Service will implement BMPs and S&Gs (see appendices A 
and B) to ensure adequate buffers for aquatic habitat (breeding and non-breeding) and protect water 
quality by implementing project-specific erosion control plans designed to minimize erosion and 
sediment delivery to streams, wet meadows, and other aquatic features utilized by tl1e tl1tee 
amphibians for breeding and non-breeding activities. Implementation of applicable Bl\!fPs and 
S&Gs proposed by the Forest Service will mininuze potential adverse effects to the primary 
constituent elements and help ensure that they result in no long-term or permanent degradation or 
loss of function. 

7. Invasive Species Management

Invasive species management activities may be conducted adjacent to and witl1in habitat containing 
primary constituent elements for the three listed amphibian species. These include breeding and 
non-breeding aquatic habitat (PCE 1 and 2) and upland habitat (PCE 3) for tl1e Sierra Nevada 
yellow-legged frog and the Nortl1ern DPS of the mountain yellow-legged frog and breeding aquatic 
habitat (PCE 1) and upland habitat (PCE 2) for the Yosemite toad. Invasive species management 
activities could result in changes in water quality and sedimentation within the project area and 
downstream, resulting in decreased quality of breeding habitat. Heavy equipment may be used to 
remove non-native or undesirable plants which may result in disturbance of vegetation in riparian 
and upland areas, resulting in decreased upland refugia habitat. However, physical removal and 
control of non-native plants or unwanted plant growth will result in overall long-term benefits to the 
three Sierra Amphibians. For example, removal of lodgepole pines witl1in alpine meadow habitat 
will slow tl1e encroachment of vegetative growth into meadows, resulting in sustained meadow 
breeding habitat for the three amphibians. 

Most of these activities are anticipated to result in localized and tempora1y adverse effects to the 
primary constituent elements for the listed amphibians and are not expected to result in permanent 
or long-term adverse effects. The Forest Service will implement BMPs and S&Gs (see appendices A 
and B) to mininuze adverse effects to tl1e PCEs for the tl1tee amphibians. Overall, invasive species 
management will benefit the tl1tee amphibians by increasing tl1e amount of native plant species 
present within tl1e critical habitat units, which results in overall long-term improvements in 
ecological health, including improved function of PCEs ( e.g., increased amounts of prey species, 
supporting small mammals that create burrows for refugia, and establisl1ing native vegetation tlrnt 
can be used for refugia). 

8. Mining

Mining activities may alter tl1e hydrology of aquatic habitat containing PCEs tl1tough water 
impoundments or diversions, or through changes to stream channel morphology including channel 
down-cutting. Mining activities may alter stream flows or other hydrological processes causing tl1e 
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degradation or elimination of suitable or occupied habitat. In the Sierra Nevada, mining activities 
affecting aquatic habitats are most prevalent in streams and pose a risk to stream-inhabiting 
populations of the Sierra Nevada yellow-legged frog and the Northern Distinct Population Segment 
of the mountain yellow-legged frogs. Riparian vegetation provides an important stmctural role in 
streams by stabilizing stream banks and the elimination or degradation of riparian vegetation by 
mining may increase erosion, sedimentation, and alterations to stream channel morphology. Mining 
activities may degrade Yosemite toad habitat containing upland primary constituent elements by 
crushing or eliminating burrows. 

Nlining activities have the potential to result in long-term and permanent adverse effects to primary 
constituent elements, although some activities may be short-term and temporary in nature. The 
Forest Service will implement BMPs and S&Gs (see appendices A and B) to ensure adequate buffers 
for aquatic habitat (breeding and non-breeding) and protect water quality by ensuring that project 
proponents implement project-specific erosion control plans designed to minimize erosion and 
sediment delivery to streams, wet meadows, and other aquatic features utilized by the three 
amphibians for breeding and non-breeding activities. The Forest Service will implement measures 
to protect water quality. Designation of RCAs and CARs, along with the implementation of 
applicable BMPs and S&Gs proposed by the Forest Service will minimize potential adverse effects 
to the primary constituent elements. 

9. Lands and Real Estate

Activities related to the Lands and Real Estate program may result in adverse effects to PCEs of the 
three listed amphibians; however, the Service believes that these effects will be minimal. For 
example, survey crews may trample vegetation or small mammal burrows within upland areas or 
along stream banks. The listed amphibian species likely will benefit when lands are acquired that 
include primary constituent elements. 

S1m1mary if Effects to C,itica! Habitat 

The Service anticipates that the Forest Set-vice activities covered under this programmatic biological 
opinion will have the potential to adversely affect the primary constituent elements for the three 
amphibians, as discussed previously. The Forest Service will implement the applicable S&Gs and 
BMPs, and in some instances, additional site specific consetvation measures, which will greatly 
mininuze the adverse effects to the primary constituent elements for the three listed amphibians. In 
particular, special focus is given to riparian areas, lakes, ponds, wet meadows, and other aquatic 
features through the prescribed measures implemented in CARs and RCAs. Most habitat 
manipulation activities are temporary and designed to improve the integrity of terrestrial and aquatic 
habitat essential to the three amphibians. Many Forest Service activities will improve the resiliency 
of terrestrial and aquatic habitat to fire, drought, and climate change impacts. The Forest Service 
activities are not anticipated to eliminate primary constituent elements and designated critical habitat 
within Forest Set-vice lands will continue to setve its intended conservation role for the three 
amphibians. 

Cumulative Effects 

Cumulative effects include the effects of future State, Tribal, local, or private actions that are 
reasonably certain to occur in the action area. Future Federal actions that are unrelated to the 
proposed action are not considered in this section because they require separate consultation 
pursuant to section 7 of the Act. Lands administered by the 9 national forests are interspersed and 
surrounded by non-Federal lands. Activities conducted on these private lands are sinular to the 
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activities conducted by the Forest Service and covered under this programmatic biological opinion, 
including grazing, timber and vegetation management, and mining. While these activities do not 
occur within the action area, there is potential that there could be indirect effects to the three listed 
amphibians and their primary constituent elements if these activities occur adjacent or upstream of 
Forest Service lands. Specific projects on adjacent non-federal lands were not identified during this 
consultation. 

Conclusion 

After reviewing the current status of the Sierra Nevada yellow-legged frog, Northern Distinct 
Population Segment of the mountain yellow-legged frog, and the Yosemite toad, the environmental 
baseline for the action area, effects of the proposed action, and the cumulative effects, it is the 
Service's conclusion that the Nine Forest Programs on Nine National Forests in the Sierra Nevada, 
as proposed, is not likely to jeopardize the continued existence of these three amphibian species. 
The Service reached this conclusion because for each project appended to this programmatic 
biological opinion, the Forest Service will fully implement the appropriate Conservation Measures. 

After reviewing the current status of the Sierra Nevada yellow-legged frog, Northern Distinct 
Population Segment of the mountain yellow-legged frog, and the Yosemite toad, the environmental 
baseline for the action area, effects of the proposed action, and the cumulative effects, it is the 
Service's conclusion that the Nine Forest Programs on Nine National Forests in the Sierra Nevada, 
as proposed, is not likely to destroy or adversely modify designated critical habitat. The Service 
reached this conclusion because the project-related effects to the designated critical habitat, when 
added to the environmental baseline and analyzed in consideration of all potential cumulative 
effects, will not rise to the level of precluding the function of the critical habitat to serve its intended 
conservation role for the species. The Service reached this conclusion because for each project 
appended to this programmatic biological opinion, the Forest Service will fully implement the 
appropriate Conservation Measures. 

PROGRAMMATIC INCIDENT AL TAKE STATEMENT 

Section 9(a)(1) of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the 
take of endangered and threatened fish and wildlife species without special exemption. Take is 
defined as harass, harm, pursue, hunt, shoot, wound, kill, trap, capture or collect, or to attempt to 
engage in any such conduct. Harass is defined by the Service as an intentional or negligent act or 
omission which creates the likelil10od of injury to a listed species by annoying it to such an extent as 
to significantly disrupt normal behavioral patterns which include, but are not limited to, breeding, 
feeding, or sheltering. Harm is defined by the Service to include significant habitat modification or 
degradation tl1at results in deatl1 or injury to listed species by impairing behavioral patterns including 
breeding, feeding, or sheltering. Incidental take is defined as take tl1at is incidental to, and not tl1e 
purpose of, the carrying out of an otherwise lawful activity. Under the terms of section 7(6)(4) and 
section 7(o)(2), taking tl1at is incidental to and not intended as part of tl1e agency action is not 
considered to be prohibited taking under tl1e Act provided that such taking is in compliance with 
this Incidental Take Statement. 

The measures described below are non-discretionary, and must be implemented by the Forest 
Service so that tl1ey become binding conditions of any grant, contract, or permit issued by the Forest 
Service as appropriate, in order for the exemption in section 7(o)(2) to apply. The Forest Service 
has a continuing duty to regulate the activity covered by this Incidental Take Statement. If the 
Forest Set-vice: (1) fails to adhere to tl1e terms and conditions of the incidental take statement 
through enforceable terms that are added to tl1e permit, contract, or grant document; and/ or (2) fails 
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to retain oversight to ensure compliance with these terms and conditions, the protective coverage of 
section 7(o)(2) may lapse. In order to monitor the impact of incidental take, the Forest Service must 
report the progress of the action and its impact on the Sierra Nevada yellow-legged frog, Northern 
Distinct Population Segment of the mountain yellow-legged frog, and the Yosemite toad to the 
Service as specified in the incidental take statement (50 CFR §402.14(i)(3)). 

Amount or Extent of Take 

Based on information provided by the Forest Set-vice in their BA, we are reasonably certain that 
incidental take of the Sierra Nevada yellow-legged frog, Northern Distinct Population Segment of 
the mountain yellow-legged frog, and the, Yosemite toad will occur. However, the specific amount 
or extent of incidental take of these species is unquantifiable at this time because this consultation 
has analyzed the nine Forest programs in the Sierra Nevada at a programmatic level and we lack the 
site specific details of where, when, how, and to what extent listed species will be affected by the 
Forest programs. The programmatic action analyzed in this biological opinion only establishes a 
framework for the development of specific future actions but does not authorize any future actions. 
Therefore, no exemption from section 9 of the Act is granted in this programmatic biological 
opinion. The Forest Set-vice will submit individual projects to the Service for specific review and 
analysis by the Se1-vice. If appropriate, incidental take will be authorized upon appendage of the 
specific project to this programmatic biological opinion. 

Effect of the Take 

No incidental take is authorized by this programmatic biological opinion for the Sierra Nevada 
yellow-legged frog, Northern Distinct Population Segment of the mountain yellow-legged frog, and 
the Yosemite toad. 

Reasonable and Prudent Measures 

1. The Forest Service shall request appropriate specific projects that may adversely affect the Sierra
Nevada yellow-legged frog, Northern Distinct Population Segment of the mountain
yellow-legged frog, and the Yosemite toad be appended to this programmatic biological opinion.

2. The Forest Service shall minimize adverse effects to the Sierra Nevada yellow-legged frog,
Northern Distinct Population Seg111ent of the 111.ountain yellow-legged frog, and the Yosemite
toad by implementing the project description as described with the additional terms and
conditions below.

Terms and Conditions 

To be exempt from the prohibitions of section 9 of the Act, the Forest Service must comply with 
the following terms and conditions, which implements the reasonable and prudent measures 
described above. These terms and conditions are non-discretionai-y. 

1. The following Term and Condition implements Reasonable and Prudent Measure One (1):

The Forest Se1-vice shall ensure each project submitted for appendage to this programmatic 
biological opinion meets the conditions and requirements in the project description of this 
document. 
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2. The following Term and Condition implements Reasonable and Prudent Measure two (2):

a. The Forest Service shall implement the conservation measures described within the
Biological Assessment and the project description of this programmatic biological opinion.

60 

b. Tightly woven fiber netting or similar material shall be not used for erosion control or otl1er
purposes where tl1e nine Forest programs are implemented within suitable habitat to ensure
that the Sierra Nevada yellow-legged frog, Northern Distinct Population Segment of the
mountain yellow-legged frog, and Yosemite toad do not get trapped, injured or killed.
Plastic mono-filament netting or sinular material shall not be used at any of tl1ese projects
because individuals of these listed species may become entangled or trapped in it.

c. If appropriate, tl1e Forest Service shall move the Sierra Nevada yellow-legged frog, Northern
Distinct Population Segment of the mountain yellow-legged frog, and the Yosemite toad
from witloo project sites where tl1e nine Forest programs are implemented to a safe location
if they are in danger. (See Appendi" C of this Programmatic Biological Opinion)

1. Each Sierra Nevada yellow-legged frog, Northern Distinct Population Segment of the
mountain yellow-legged frog, and the Yosemite toad encounter shall be treated on a
case-by-case, but the general procedure is as follows: (1) leave tl1e non-injured animal
alone if it is not in danger; or (2) move the animal to a nearby safe location if it is in
danger. These two actions are further described below:

(a) When a Sierra Nevada yellow-legged frog, Northern Distinct Population Segment of
the mountain yellow-legged frog, and the Yosemite toad is encountered witloo tl1e
project site, tl1e first priority is to stop all activities in tl1e surrounding area that may
have tl1e potential to result in tl1e harassment, injury, or death of the individual.
Then, the situation shall be assessed by a Forest Service biologist or Se1vice
approved biologist in order to select a course of action tlrnt will minimize adverse
effects to the individual.

(b) Avoidance is the preferred option if an individual of tl1e Sierra Nevada yellow-legged
frog, Nortl1ern Distinct Population Segment of the mountain yellow-legged frog,
and/ or Yosemite toad is not moving or using a burrow or other refugia. A Forest
Service biologist or Scrvicc-approYcd biologist shall inspect the animal and the area
to evaluate tl1e necessity of fencing, signage, or other measures to protect the animal.

(c) If appropriate, the three listed amphibians shall be allowed to move out of the
hazardous situation on their own volition to a safe location. An animal shall not be
picked up and moved based on it not moving fast enough or it is an inconvenience
for activities associated with rehabilitation or operation. This only applies to
situations where individuals are encountered when they are moving during
conditions that make their upland travel feasible. It does not apply to individuals
tlrnt are uncovered, exposed, or in areas where there is not sufficient adjacent habitat
to support tl1e species should the animal move outside tl1e ill11Ilediate area.

( d) Individuals of the three listed species shall be captured and moved by hand only
when it is necessary to prevent harassment, injury, or death. If suitable habitat is
located ill11Ilediately adjacent to the capture location, then tl1e preferred option is
relocation to tlrnt site. An individual shall not be moved outside of the radius it
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would have traveled on its own. Under no circumstances shall they be relocated to a 
non-Forest Service property without the landowner's written permission. 

(e) Only Forest Service biologists or Service-approved biologists may capture the three
listed amphibians. Nets or bare hands may be used to capture the animals. Soaps,
oils, creams, lotions, repellents, or solvents of any sort cannot be used on hands
within two hours before and during periods when the biologist is capturing and
relocating individuals. If the animal is held for any length of time in captivity, they
shall be kept in a cool, dark, moist environment with proper airflow, such as a clean
and disinfected bucket or plastic container with a damp sponge. Containers used for
holding or transporting shall not contain any standing water, or objects or chemicals
that may injury or kill a Yosemite toad, Northern Distinct Population Segment of the
mountain yellow-legged frog, and/or Sierra Nevada yellow-legged frog.

(f) To avoid transferring disease or pathogens between suitable habitats during the
course of translocating the three listed amphibians, Forest Service biologists or the
Service-approved biologist shall use the following guidance for disinfecting
equipment and clothing. These guidelines are adapted from the Declining Amphibian
Population Task Force's Code which can be found in their entirety at:
http://www.open.ac.ttk/ dapif/.

(g) At the project level, if adverse effects occur within suitable habitat, these areas will be
restored to pre-existing conditions within one breeding season.

(h) Restoration will be implemented within the project area for areas at risk for erosion,
such as those with soil compaction, lowered water tables, and downcutting and
gullies (per S&G 122), if there is an adverse effect to suitable habitat for the three
listed amphibians.

The reasonable and ptudent measures, with their implementing terms and conditions, are designed 
to minimize the impact of incidental take that might otherwise result from the proposed action. If, 
during the course of a project appended to this programmatic biological opinion, the level of 
incidental take described for the specific listed amphibian is exceeded, such incidental take 
represents new information requiring review of the project, and, if appropriate, reinitiation of 
programtnatic consultation and review of the reasonable and prudent measures provided. The 
Forest Service must provide an explanation of the causes of the take as soon as possible and review 
with the Service the need for possible review of the project, or modification of the reasonable and 
pn1dent measures. 

Reporting Requirements 

For projects appended to this programmatic biological opinion, injured Sierra Nevada yellow-legged 
frog, Northern Distinct Population Segment of the mountain yellow-legged frog, and the Yosemite 
toad shall be cared for by a licensed veterinarian or other qualified person such as a Forest Service 
biologist or a biologist possess a valid section 10(a)(1)(A) permit for the appropriate listed species; 
dead individuals must be placed in a sealed plastic bag with the date, time, location of discovery, and 
the name of the person who found the animal; the carcass shall be kept in a freezer; and held in a 
secure location. The Service must be notified within one (1) working day of the discovery of death 
or injury to a Sierra Nevada yellow-legged frog, Northern Distinct Population Segment of the 
mountain yellow-legged frog, and the Yosemite toad that occur due to project related activities or is 
observed or recovered at the project site. Notification will include the date, time, and location of the 
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incident or of the finding of a dead or injured animal clearly indicated on a U.S. Geological Survey 
7.5 minute quadrangle and other maps at a finer scale, as requested by the Service, and any other 
pertinent information. The Forest Service shall contact the appropriate Service Fish and Wildlife 
Office (FWO). The Reno FWO Field Supervisor should be contacted for the Inyo National Forest 
and the Lake Tahoe Basin Management Unit; the Sierra/Cascades Division Chief of the Sacramento 
FWO should be contacted for the remaining national forests). 

The Forest Set-vice shall submit an annual compliance report to the Sacramento Fish and Wildlife 
Office on or before March 1 for the projects appended to this programmatic biological opinion 
during the previous calendar year. This report shall include for each appended project 
(1) Project name, name of National Forest, Forest program, listed amphibian affected, dates
implemented, location of each project, acreage of project, project activities which could have
resulted in incidental take; (2) GIS layer of polygon of the appended projects; (3) other pertinent
information. The reports shall be addressed to the Chief of the Sierra Cascades Division at the
Sacramento Fish and Wildlife Office.

Conservation Recommendations 

Section 7(a)(1) of the Act directs Federal agencies to utilize their authorities to further the purposes 
of the Act by carrying out conservation programs for the benefit of endangered and threatened 
species. Conse1vation recommendations are discretionary agency activities that can be implemented 
to further the purposes of the Act, such as preservation of endangered species habitat, 
implementation of recovery actions, or development of information and databases. The Service has 
the following recommendations: 

1. The Forest Service should continue their collaborative efforts to eliminate non-native trout
from suitable habitat where they have been introduced within the ranges of the Sierra
Nevada yellow-legged frog, Northern Distinct Population Segment of the mountain yellow
legged frog, and the Yosemite toad.

2. The Forest Service should assist the Service in implementing the Conservation Strategy, and
when completed, the final recovery plan for the Sierra Nevada yellow-legged frog, Northern
Distinct Population Segment of the mountain yellow-legged frog, and the Yosemite toad.

3. The Forest Service should provide interpretive signs and other information to educate
visitors about the three amphibian species.

For the Service to be kept informed of actions minimizing or avoiding adverse effects or benefiting 
listed species or their habitats, we request notification of the implementation of any of the 
conservation recommendations. 

REINITIATION - CLOSING NOTICE 

This concludes programmatic formal consultation on the effects of nine Forest programs on nine 
National Forests in the Sierra Nevada of California that adversely affect the Sierra Nevada yellow
legged frog, Northern Distinct Population Segment of the mountain yellow-legged frog, and the 
Yosemite toad. As provided in 50 CFR § 402.16, reinitiation of formal consultation is required 
where discretionary Federal agency involvement or control over the action has been maintained (or 
is authorized by law) and if: (1) the amount or extent of incidental take for a project(s) appended to 
this programmatic biological opinion is exceeded; (2) new information reveals effects of the agency 
action that may affect listed species or critical habitat in a manner or to an extent not considered in 
this programmatic biological opinion; (3) the agency action (appended project) is subsequently 
modified in a manner that causes an effect to the listed species or critical habitat that was not 
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considered in this programmatic biological opinion; or (4) a new species is listed or critical habitat 
designated that may be affected by the action. In instances where the amount or extent of incidental 
take is exceeded, any operations causing such take, including projects appended to this 
programmatic biological opinion, must cease pending reinitiation. 

If you have questions about this programmatic biological opinion, please contact Rick Kuyper or Jan 
Knight in our Endangered Species Program at the letterhead address, or ema.il 
(Richard_Kuyper@fws.gov;Jan_Knight@fws.gov) or at telephone (916) 414-6621. 

Enclosure 

cc: 

Sincerely, 

Jennifer M. Norris 
Field Supervisor 

Diana Craig, U.S. Forest Se1vice, Vallejo, California 
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