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Dear California State Water Resources Control Board Members:

These comments are submitted on behalf of the Center for Biological Diversity
(“Center”) regarding the Draft Mitigated Negative Declaration and Draft Statewide Conditional
Waiver of Waste Discharge Requirements for Nonpoint Source Discharges Related to Certain
Activities on National Forest System Lands in California (“MND”) proposed to be adopted by
the California State Water Resources Control Board (“SWRCB” or “Board”). These comments
are timely filed pursuant to the revised notice issued July 18, 2011 setting noon on August 24,
2011 as the deadline for comments on this matter.

The Center for Biological Diversity (“Center”), a non-profit organization with over
42,000 members, the majority of whom reside in California and is dedicated to protecting
imperiled species and their habitats through science, public policy, and the law. The Center
represents members of the public who care deeply about water quality in California and the
impacts on water quality, wetlands and riparian areas due to activities on the National Forest
lands in California.

The Center participated in the stakeholder committee convened by the SWRCB to assist
in providing advice to the SWRCB as the Forest Service updated the water quality management
plan. As the stakeholder representing aquatic biology, Center staff participated in stakeholder
meetings and submitted a comment letter on April 14, 2010, regarding the Forest Service’s draft
water quality management plan (now re-framed as a handbook). In meetings and in that earlier
comment letter, the Center identified several issues of concern which were never addressed in
the revised version of the handbook and have not been addressed in any of the documents
provided by the SWRCB to date.
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A. Introduction

The Center opposes the SWRCB proposal to approve a waiver with conditions applying
to a suite of activities on all National Forest lands within the state of California because the
waiver will not protect water quality and the SWRCB has failed to undertake the needed
environmental review and instead is attempting to rely on a mitigated negative declaration
(“MND?”) for a project that not only may, but most certainly will, have a significant effect on the
environment. By relying on a MND rather than the legally required environmental impact report
(“EIR”), the SWRCB action would undermine both the letter and the spirit of the California
Environmental Quality Act (“CEQA”) because the MND fails to provide any meaningful
analysis of significant impacts to water quality and aquatic and riparian resources, fails to
address cumulative impacts, and fails to provide any analysis of alternatives that could avoid the
significant impacts of the covered activities. Moreover, the SWRCB has failed to show that the
alleged mitigation proposed in the MND, which will be outlined in a new Forest Service
handbook rather than a planning document, is sufficient to reduce the impacts of the many
covered activities below a level of significance. The handbook itself is permeated with
discretionary language and thus many of the BMPs and other measures are uncertain to occur,
and there is no provision for funding for the proffered mitigation measures (even if they were
shown to be sufficient).

B. Legal Background.

California Water Code and the Federal Clean Water Act

California Water Code section 13260 requires any person discharging waste or proposing to do
so which could affect the quality of the waters of the State to file with the Water Board a report
of waste discharge. Water Code section 13269 in turn authorizes the Board to waive a waste
discharge requirement if a waiver “is consistent with any applicable state or regional water
quality control plan and is in the public interest.” A waiver cannot exceed five years but can be
renewed. Id. Section 13269 was amended in 2005 to add monitoring requirements.
Consequently, all waivers must include monitoring that is “designed to support the development
and implementation of the waiver program, including but not limited to verifying the adequacy
and effectivness of the waiver’s conditions.” Waivers may be conditioned by the water board.

Under both state and federal law, water quality in California is protected by what is
referred to as “antidegradation” policies. The state policy is titled the Statement of Policy with
Respect to Maintaining High Quality Waters in California, codified in 23 CCR § 2900, and is
commonly known as “Resolution 68-16.” The federal antidegradation policy is found at 40 CFR
8131.12. These state and federal policies are independently enforceable and both require that
where surface waters are of higher quality than necessary to protect the designated beneficial
uses, the high quality of the waters must be maintained unless otherwise provided by the
policies.

The state antidegradation policy applies to groundwater and surface water whose quality
meets or exceeds water quality objectives. The federal antidegradation policy applies to surface
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water regardless of the quality of the water. The state policy also establishes that any activities
that result in discharge to high quality waters are required to use the best practicable treatment or
control necessary. The state antidegradation policy further establishes that if the discharge, even
after treatment, unreasonably affects beneficial uses or does not comply with applicable
provisions of Basin Plans, the discharge must be prohibited.

Both the state and federal antidegradation policies acknowledge that minor or repeated
activities, even if individually small, can result in violation of antidegradation policies through
cumulative effects, especially, for example, when the waste is a cumulative, persistent, or
bioaccumulative pollutant.

California Environmental Quality Act

The Legislature enacted CEQA to “[e]nsure that the long-term protection of the environment
shall be the guiding criterion in public decisions.” No Oil, Inc. v. City of Los Angeles, 13 Cal. 3d
68, 74 (1974). The Supreme Court has repeatedly held that CEQA must be interpreted to “afford
the fullest possible protection to the environment.” Wildlife Alive v. Chickering, 18 Cal. 3d 190,
206 (1976) (quotation omitted). CEQA also serves “to demonstrate to an apprehensive citizenry
that the agency has, in fact, analyzed and considered the ecological implications of its action.”
Laurel Heights Improvement Ass’n v. Regents of Univ. of Cal. (1988) 47 Cal. 3d 376, 392
(“Laurel Heights I”). If CEQA is “scrupulously followed,” the public will know the basis for the
agency’s action and “being duly informed, can respond accordingly to action with which it
disagrees.” 1d. Thus, CEQA “protects not only the environment but also informed self-
government.” Id.

CEQA applies to all “discretionary projects proposed to be carried out or approved by
public agencies.” Pub. Res. Code 8§ 21080(a). CEQA defines a “project” as an action by a
public agency that has the potential to cause a physical change in the environment. Guidelines 8
15378. CEQA applies to “discretionary projects proposed to be carried out or approved by public
agencies, including, but not limited to, the enactment and amendment of zoning ordinances...”
Cal. Pub. Res. Code, § 21080(a). The definition of “project” includes the adoption, amendment
or revision of a general plan. Guidelines 8 15378(a)(1); Sierra Club v. County of Sonoma (1992)
6 Cal. App. 4th 1307; City of Redlands v. County of San Bernardino (2002) 96 Cal. App. 4th 398

A “project” is “the whole of an action” directly undertaken, supported, or authorized by a
public agency “which may cause either a direct physical change in the environment, or a
reasonably foreseeable indirect physical change in the environment.” Pub. Res. Code § 21065;
CEQA Guidelines § 15378(a). Under CEQA, “the term “project’ refers to the underlying activity
and not the governmental approval process.” California Unions for Reliable Energy v. Mojave
Desert Air Quality Mgmt. Dist. (2009) 178 Cal. App. 4th 1225, 1241 (quoting Orinda Ass’n v.
Bd. of Supervisors (1986) 182 Cal. App. 3d 1145, 1171-72). The definition of “project” is
“given a broad interpretation in order to maximize protection of the environment.” Lighthouse
Field Beach Rescue v. City of Santa Cruz (2005) 131 Cal. App. 4th 1170, 1180 (internal
quotation omitted).
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Where, as here, there is a fair argument that the proposed project may have a significant
effect on the environment, preparation of an EIR is required. Public Resources Code 8§88 21100,
21151; CEQA Guidelines § 15064(a)(1); No Qil, Inc. v. City of Los Angeles (1974) 13 Cal. 3d
68, 82. “The fair argument standard is a ‘low threshold’ test for requiring the preparation of an
EIR. ... Itis a question of law, not fact, whether a fair argument exists, and the courts owe no
deference to the lead agency’s determination. Review is de novo, with a preference for resolving
doubts in favor of environmental review.” Pocket Protectors v. City of Sacramento, 124
Cal.App.4th at 926-28.

CEQA defines a “significant effect” as a “substantial, or potentially substantial, adverse
change.” Public Resources Code § 21068. An action has a significant effect if it “has the
potential to degrage the quality of the environment.” Azuza land Reclamation Company, Inc. v.
Main San Gabriel Basin Watermaster (1997) 52 CaI.App.4th 1165, 1192. The CEQA guidelines
require a mandatory finding of significance for a project with “possible environmental effects
which are individually limited but cumulatively considerable.” “Cumulatively considerable”
means that the incremental effects of a project are considerable when viewed in connection with
the effects of past projects, the effects of other current projects, and the effects of probable future
projects.” CEQA Guidelines § 15065.

Before reaching a decision on the project, the lead agency must consider any comments
submitted. Pub. Resources Code, § 21091, subd. (d)(1); CEQA Guidelines, § 15074 (b)). Under
CEQA, an EIR must be prepared even if the lead agency can point to substantial evidence in the
record supporting its determination that no significant effect will occur. Architectural Heritage
Assn. v. County of Monterey (2004) 122 Cal. App. 4th 1095, 1110. The lead agency may not
dismiss evidence because it believes that there is contrary evidence that is more credible. Pocket
Protectors v. City of Sacramento (2005) 124 Cal. App. 4th 903, 935. Either there is substantial
evidence showing the possibility of a significant environmental effect or there is not. If there is,
then the lead agency must prepare an EIR. Architectural Heritage Assn., 122 Cal. App. 4th at
1109-1110. Importantly, the “fair argument” test “establishes a low threshold for initial
preparation of an EIR, which reflects a preference for resolving doubts in favor of environmental
review.” Id. at 1110. Notably, even where the ultimate goal of an action may be to improve the
environment, an EIR may be needed. CEQA Guidelines 8 15063 (b)(1) (where a project may
cause significant effect on the environment “regardless of whether the overall effect of the
project is adverse or beneficial” the agency shall prepare an EIR).

By contrast, mitigated negative declarations are appropriate only when there is no
substantial evidence in light of the whole record before the public agency that the project, as
revised, may have a significant effect on the environment. Pub. Resources Code, § 21064.5; see
also § 21080, subd. (c); CEQA Guidelines §8§ 15006, subd. (h), 15064, subd. (f)(2), 15070, subd.
(b), 15369.5. Likewise, a MND is no good if it does not ensure that measures designed to
mitigate impacts are “fully enforceable through permit conditions, agreements, or other
measures.” (Pub. Resources Code § 21081.6, subd. (b).) “The purpose of these requirements is to
ensure that feasible mitigation measures will actually be implemented as a condition of
development, and not merely adopted and then neglected or disregarded.” (Fed’n of Hillside &
Canyon Ass’ns v. City of Los Angeles (2000) 83 Cal.App.4th 1252, 1261.) Moreover, there must
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exist “a monitoring program to ensure that the mitigation measures are implemented.”
Federation of Hillside & Canyon Ass’ns v. City of Los Angeles, Cal.App.4th at 1261.

Further, CEQA requires the preparation of environmental review documents “as early as
feasible in the planning process to enable environmental considerations to influence project
program and design and yet late enough to provide meaningful information for environmental
assessment.” Laurel Heights I, 47 Cal.3d at 395; see also CEQA Guidelines § 15004(b). The
purpose of CEQA is to provide decision-makers and the public with environmental information
before decisions are made, not after. As the California Supreme Court observed in Laurel
Heights 1, “[i]f post-approval environmental review were allowed, [CEQA analyses] would
likely become nothing more than post hoc rationalizations to support action already taken. We
have expressly condemned this [practice].” 47 Cal. 3d at 394 (citation omitted). Accordingly,
“public agencies shall not undertake actions concerning the proposed public project that would
have a significant adverse effect or limit the choice of alternatives or mitigation measures, before
completion of CEQA compliance.” CEQA Guidelines 8 15004(b)(2). In particular, an agency
shall not “take any action which gives impetus to a planned or foreseeable project in a manner
that forecloses alternatives or mitigation measures that would ordinarily be part of CEQA review
of that public project.” CEQA Guidelines § 15004(b)(2)(B).

CEQA makes clear that one of its fundamental purposes is to “provide public agencies
and the public in general with detailed information about the effect which a proposed project is
likely to have on the environment.” Public Resources Code § 21061. A failure to include
adequate information in the review process is therefore reviewed as a matter of law, without
deference to the agency. See Vineyard Area Citizens for responsible Growth, Inc. v. City of
Rancho Cordova (2007) 40 cal.4™ 412, 435. Under CEQA, the agency must “use its best efforts
to find out and disclose all that it reasonable can.” San Franciscans for Reasonable Growth v.
City and County of San Francisco (1984) 151 Cal.App.3d 61, 74.

C. The Proposed Project May Significantly Effect the Environment and An EIR is
Required

Before authorizing an activity that will cause reasonably foreseeable significant direct
and indirect physical changes in the environment of this magnitude the Board must prepare an
EIR. Many of the activities covered by the proposed statewide waiver will impact sensitive
resources that may be significantly adversely affected by the activities including but not limited
to threatened and endangered species and other imperiled species and habitats.

Below is a summary of just a few of the significant effects of livestock grazing, logging,
and ORV use in the National Forests on California’s riparian and aquatic ecosystems and
species.

1. Off-road vehicle effects on water quality and aquatic and riparian species and habitats

Off-road vehicle (ORV) use negatively affects many different ecosystems in California
within the National Forests and downstream from the forests, including the California Desert, the
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Sierra Nevada, coastal areas, and the Great Basin (Shore 2001). Impacts include degraded water
quality and harm to native biodiversity. Because so many species are dependent upon water
bodies and riparian zones and these habitats are scarce in many parts of California, these fragile
ecosystems can be particularly damaged by ORV use (Sarr et al. 2005). ORV use in aquatic
ecosystems such as wetlands, bogs and swamps can cause ruts to form and change natural
hydrological patterns (Kassar 2009).

ORVs cause soil compaction, destroy soil crusts, and erode soils, which in turn limit the
soil’s ability to support vegetation (Ouren et al. 2007; Adams 1982). The loss of vegetative cover
results in decreased water filtration into water bodies and increased precipitation runoff. This
runoff causes even more erosion and leads to higher levels of sedimentation, turbidity, and
pollutants in water bodies. Pollutants enter aquatic systems from deposition of ORV emissions
and gasoline spills.

ORVs cause numerous impacts on riparian wildlife, including physiological damage and
behavioral changes from excessive noise, habitat perturbations and destruction, increased stress
and mortality, direct mortality from collisions, and altered behavior and dispersal patterns (Ouren
et al. 2007). These effects can lead to negative impacts on local population size, productivity,
and survivorship. Soil disturbance from roads and trials and the ongoing and increasing use of
those roads and trails could cause significant impacts to soil surfaces and result in increased
siltation and hydrocarbons entering water ways and further impairing water quality.

Snowmobile use can similarly lead to deposition of hydrocarbons and other chemicals on snow
which eventually enter water ways and impair water quality. *

Some references documenting riparian ecosystem impacts from ORV use:

e Adams, J.A., Endo, A.S,, Stolzy, L.H., Rowlands, P.G., and Johnson, H.B. (1982).
Controlled experiments on soil compaction produced by off-road vehicles in the Mojave
Desert, California

e Barton, D. C., & Holmes, A. L. (2007). Off-Highway Vehicle Trail Impacts on Breeding
Songbirds in Northeastern California

e Kassar, C., (2009). Environmental impacts of ORVs on the Rubicon Trail.

e Ouren, B.D. S., Haas, C., & Melcher, C. P. (2007). Environmental Effects of Off-
Highway Vehicles on Bureau of Land Management Lands

e Shore, T. (2001). Off-Road to Ruin.

e Welsh, H. H., & Ollivier, L. M. (1998). Stream Amphibians As Indicators of Ecosystem
Stress:a Case Study From California’s Redwoods.

e Wilshire, H.G., Nakata, J.K., Shipley, Susan, and Prestegaard, Karen. (1978). Impacts of
vehicles on natural terrain at seven sites in the San Francisco Bay area

e Arnold, J. and T. Koel. 2006. Effects of Snowmobile Emissions on the Chemistry of
Snowmelt Runoff in Yellowstone National Park. Final Report. Fisheries and Aquatic
Sciences Section. Center for Resources. Yellowstone National Park. Wyoming. YCR-
2006-1.

! The Center incorporates by reference the comments filed by Snowlands Network and Winter Wildlands Alliance
on August 16, 2011 and the attachments provided regarding the impacts of snowmobile use on water quality.
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e Adams, S.E. "Effects of Lead and Hydrocarbons From Snowmobile Exhaust on Brook
Trout (Salvalinus fontinalis),” Transactions of the American Fisheries Society. VVol. 104,
No. 2 (1974), pp. 363-373. (abstract)

Some species affected by or at risk from ORV use include but are not limited to:

e Amphibians: negative impacts from sedimentation (Welsh and Ollivier 1998)

e Birds dependent upon riparian areas: abandon nests close to ORV trails (Barton and
Holmes 2007)

e Aquatic species: see references below regarding sedimentation from logging, and grazing

2. Livestock Grazing and Range Management Activities effects on riparian vegetation, water
quality, and riparian and aquatic resources

Ecological costs of livestock grazing in the Western United States include biodiversity
loss; lowered population densities for many species; ecosystem function disruption, including
nutrient cycling and succession; altered community organization; and altered habitat physical
characteristics (Fleischner 1994). These costs are magnified in riparian ecosystems, which are
often the most biologically rich in arid and semiarid regions, as livestock congregate in these
habitats (Fleischner 1994). Livestock congregate near riparian areas for water, succulent forage,
and shade (Belsky et al. 1999). In the Western United States, livestock grazing has damaged
~80% of riparian and stream ecosystems (Belsky et al. 1999). Livestock congregating in riparian
areas causes trampling and overgrazing of streambanks, soil erosion and sedimentation in
streams, streambank instability, negative impacts on water quality, aridity, and increased
temperatures. These impacts have decreased habitat for riparian plants, cold-water fish, and
wildlife, causing declines or local extinction of many native species. These changes, in turn, can
cause large-scale impacts in adjacent and downstream ecosystems.

Numerous studies have documented negative impacts of grazing on California’s riparian
ecosystems. These impacts have included effects on riparian vegetation, water quality, and
riparian biodiversity, among others.

In California’s oak savanna—annual grassland, annual total herbaceous cover in springs
and creeks was negative over time under moderate grazing as compared to light or no grazing
(Jackson and Allen-Diaz 2006). There were also negative effects of grazing on vegetation
structure in wet meadows in Sequoia National Park (Holmquist et al. 2010). In California’s
foothills, researchers have found that the concentration of cattle along stream banks during the
dry season caused a significant increase in bare ground, and that cattle trails facilitate sediment
transport into stream channels (George et al. 2004). Herbaceous cover at springs and creeks in
the Sierra Nevada foothills declined with moderate grazing as compared to lightly grazed and
ungrazed plots (Allen-Diaz and Jackson 2000).

Manure from cattle grazing washes into or is directly deposited into lakes and streams in
Sierra Nevadas, introducing harmful microorganisms and nutrients (e.g. nitrogen, phosphorus)
(Derlet et al. 2010). These nutrients enhance algae growth, leading to eutrophication of otherwise
naturally oligotrophic aquatic ecosystems. Studies have documented high instances of
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contamination of lakes and streams by Escherichia coli in cattle-grazing areas in the Sierra
Nevada in California (Derlet and Carlson 2006; Derlet et al. 2008). Similar impacts have been
found from pack animals used in these areas of the national forests. Contamination of rangeland
creeks by steroids, in some cases at levels high enough to impact fish in central California
(Kolodziej and Sedlack 2007).

Streams in grazed areas had decreased fish biomass as compared to non-grazed areas in
California’s Golden Trout Wilderness (Knapp & Matthews 1996). Lower insect family richness
has also been documented in lightly and moderately grazed wetlands as compared to ungrazed
springs in the Sierra Nevada foothills (Allen-Diaz et al. 2004). As compared to ungrazed sites,
significantly lower riparian avian abundance and richness was found in grazed locations in
California and surrounding states (Tewksbury et al. 2002). Input of manure has also been
documented to impact aquatic insect populations in California coastal stream systems (Del
Rosario et al. 2002).

Some studies documenting impacts of grazing on riparian ecosystems in California
include but are not limited to:

e Allen-Diaz, B., & Jackson, R. D. (2000). Grazing Effects on Spring Ecosystem
Vegetation of California’s Hardwood Rangelands.

e Allen-Diaz, B., Jackson, R. D., Bartolome, J. W., Tate, K. W., & Oates, L. G. (2002).
Long-term grazing study in spring-fed wetlands reveals management tradeoffs.

e Barton, D. C., & Holmes, A. L. (2007). Off-Highway Vehicle Trail Impacts on Breeding
Songbirds in Northeastern California.

e Belsky, A. J., Matzke, A., & Uselman, S. (1999). Survey of livestock influences on
stream and riparian ecosystems in the western United States.

e Derlet, R. W., & Carlson, J. R. (2006). Coliform bacteria in Sierra Nevada wilderness
lakes and streams: what is the impact of backpackers, pack animals, and cattle?

e Derlet, R. W, Ger, K. A, Richards, J. R., & Carlson, J. R. (2008). Risk factors for
coliform bacteria in backcountry lakes and streams in the Sierra Nevada mountains: a 5-
year study.

e Derlet, R. W., Goldman, C. R., & Connor, M. J. (2010). Reducing the impact of summer
cattle grazing on water quality in the Sierra Nevada Mountains of California: a proposal.

e U.S. Fish & Wildlife Service, (1985). Revised Recovery Plan for the Paiute Cutthroat
Trout.

e George, M. R,, Tate, K. W.,, Larsen, R. E., Gerlach, J. D., & Fulgham, K. O. (2004).
Cattle grazing has varying impacts on stream-channel erosion in oak woodlands.

e Holmquist, J. G., Schmidt-Gengenbach, J., & Haultain, S. a. (2010). Does Long-term
Grazing by Pack Stock in Subalpine Wet Meadows Result in Lasting Effects on
Arthropod Assemblages?

e Jackson, R. D., & Allen-Diaz, B. (2006). Spring-fed wetland and riparian plant
communities respond differently to altered grazing intensity.

e Knapp, R., & Matthews, K. (1996). Livestock Grazing, Golden Trout, and Streams in the
Golden Trout Wilderness, California: Impacts and Management Implications.

e Kolodziej, E. P., & Sedlak, D. L. (2007). Rangeland grazing as a source of steroid
hormones to surface waters.
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e Kondolf, G. M. (1994). Livestock grazing and habitat for a threatened species: Land-use
decisions under scientific uncertainty in the White Mountains, California, USA.

e Quren, B.D. S., Haas, C., & Melcher, C. P. (2007). Environmental Effects of Off-
Highway Vehicles on Bureau of Land Management Lands:

e Fleischner, T. L. (1994). Ecological Costs of Livestock Grazing in Western North
America

e del Rosario, R. B., Betts, E. A, & Resh, V. H. (2002). Cow Manure in Headwater
Streams: Tracing Aquatic Insect Responses to Organic Enrichment.

e Shore, T. (2001). Off-Road to Ruin.

e Tewksbury, J., Black, E., Victoria, N. N. U. R., Logan, D., & Dobkin, S. (2002). Effects
of anthropogenic fragmentation and livestock grazing on western riparian bird
communities.

e Welsh, H. H., & Ollivier, L. M. (1998). Stream Amphibians As Indicators of Ecosystem
Stress: A Case Study From California’s Redwoods.

Some species affected by or at risk from grazing include, but are not limited to:

e Salmonid species, including coho (silver) salmon (Oncorhynchus kisutch), cutthroat trout
(Salmo clarki), and steelhead trout (Salmo gairdneri): at risk of impacts from increased
sedimentation in important spawning and nursery areas (Burns 1972; Hicks et al. 1991).
Suspended sediment has caused gill damage and increased stress response in coho salmon
in the laboratory (Lake and Hinch 1999).

e Endangered Coho salmon (Onchorhynchus kisutch): spawn in watersheds in Marin and
Sonoma county at the same time during which high concentrations of steroids were
detected in streams (Kolodziej and Sedlack 2007)

e Yosemite toad: a rare amphibian in high elevation meadows in the central Sierra Nevada;
at risk of trampling by cattle in National Forest rangeland and the impacts of trampling
on habitat.

e California golden trout (Knapp and Matthews 1996)

e Lens-pod Milk-vetch, Astragalus lentiformis: a rare endemic plant only found in one part
of Plumas National Forest in the Sierra Nevadas. This plant is susceptible to trampling,
and most occurrences are located in grazing allotments (Derlet et al. 2010).

e Riparian birds, including song sparrow, fox sparrow, western wood-pewee, American
robin, hairy woodpecker, green-tailed towhee (Tewksbury et al. 2002) and the dwindling
Willow Flycatchers (Sanders and Flett 1989)

e Paiute cutthroat trout, Oncorhynchus clarki seleniris: increased sedimentation in aquatic
habitat from grazing implicated in habitat limitations (USFWS 2004; Kondolf 1994)

e Amphibians are subject to negative impacts from increased sedimentation (Welsh and
Ollivier 1998).

3. Logging and other timber management activities effects on water quality and aquatic and
riparian species and habitats

Timber management can alter riparian systems in several ways (Chamberlin et al. 1991).
It can affect streamflow though changing the water balance or the rate at which water enters
streams. Roadbuilding, falling, yarding, and building can have particularly strong effects on
watershed hydrology and streamflow. Logging can also alter watershed hydrology through
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increased snow deposition, which advances the rate and timing of snowmelt. Logging can also
affect water quality by altering variables such as temperature, suspended sediment, dissolved
oxygen, and nutrients. It can increase sedimentation in stream channels, altering the shape of the
channel and potentially affecting aquatic species and habitat.

Logging roads and skid trails accelerate runoff from slopes adjacent to streams and can
increase the content of soil in the water (Chamberlin et al. 1991). In Casper Creek in
northwestern California, logging has been associated with an 89% increase in suspended
sediments during storm events as compared to undisturbed conditions (Lewis 1998).

In northern California, Newbold et al. (1980) found lower diversity and density of
macroinvertebrate fauna in commercially logged streams as compared to unlogged streams.
Mcgurk and Fong (1995) also found reduced macroinvertebrate diversity associated with forest
management and logging roads in California's Sierra Nevada and Klamath mountain ranges.
Bulldozers used for road building and in streams for debris removal increased sedimentation in
several California trout and salmon streams (Burns 1972). In a review of the effects of increased
sedimentation on aquatic ecosystems from forest management, Anderson (1996) noted effects on
fish behavior, physiology, and population as well as effects on fish habitat (including spawning,
rearing, food production, and summer and overwintering habitats).

In a study examining impacts of timber harvest in sensitive aquatic habitats in the Caspar
Creek watershed in California, Cafferata and Spittler (1998) noted that storm sequences
combined with road construction and logging resulted in numerous landslides. In this same area,
logging has created a series of gullies, increasing suspended sediment yields and peakflow runoff
to streams (Reid et al. 2009). It has also caused significant increases in streamflows (Keppeler &
Ziemer, 1990).

Some studies documenting impacts of logging on riparian ecosystems in California
include but are not limited to the following:

e Anderson, P. G. (1996). Sediment generation from forestry operations and associated
effects on aquatic ecosystems.

e Burns, J. W. (1972). Some effects of logging and associated road construction on
Northern California streams.

e Bury, R. B. (2008). Low thermal tolerances of stream amphibians in the Pacific
Northwest: Implications for riparian and forest management.

e Chamberlin, T. W., Harr, R. D., & Everest, F. H. (1991). Timber harvesting, silviculture,
and watershed processes.

e Harvey, B. C., White, J. L., & Nakamoto, R. J. (2009). The Effect of Deposited Fine
Sediment on Summer Survival and Growth of Rainbow Trout in Riffles of a Small
Stream.

e Hicks, B. J.,, Hall, J. D., Bisson, P. A., & Sedell, J. R. (1991). Responses of Salmonids to
Habitat Changes.

o Keppeler, E. T., & Ziemer, R. R. (1990). Logging effects on streamflow: Water yield and
summer low flows at Caspar Creek in northwestern California.

e Lake, R. G., & Hinch, S. G. (1999). Acute effects of suspended sediment angularity on
juvenile coho salmon (Oncorhynchus kisutch).
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e Lewis, J. (1998). Evaluating the Impacts of Logging Activities on Erosion and Suspended
Sediment Transport in the Caspar Creek.

e Mcgurk, B. J., & Fong, D. R. (1995). Equivalent roaded area as a measure of cumulative
effect of logging.

e Reid, L. M., Dewey, N. J,, Lisle, T. E., & Hilton, S. (2010, April 15). The incidence and
role of gullies after logging in a coastal redwood forest.

e Shaw, E. A., & Richardson, J. S. (2001). Direct and indirect effects of sediment pulse
duration on stream invertebrate assemblages and rainbow trout (Oncorhynchus mykiss)
growth and survival.

e Stoddard, M. a, & Hayes, J. P. (2005). the Influence of Forest Management on Headwater
Stream Amphibians At Multiple Spatial Scales.

e Suttle, K. B., Power, M. E., Levine, J. M., & McNeely, C. (2011). How Fine Sediment in
Riverbeds Impairs Growth and Survival of Juvenile Salmonids.

e Cafferata, P. H., & Spittler, T. E. (1998). Logging Impacts of the 1970’s vs. the 1990’s in
the Caspar Creek.

e Sarr, D., Odion, D., Hibbs, D., Weikel, J., Gresswell, R., Bury, B., Czarnomski, N., et al.
(2005). Riparian Zone Forest Management and the Protection of Biodiversity.

Some species affected by or at risk from logging include but are not limited to:

e Salmonid species, including coho (silver) salmon (Oncorhynchus kisutch), cutthroat trout
(Salmo clarki), and steelhead trout (Salmo gairdneri): at risk of impacts from increased
sedimentation in important spawning and nursery areas (Burns 1972; Hicks et al. 1991,
Harvey et al. 2009; Shaw and Richardson 2001; Suttle et al. 2011 ). Suspended sediment
has caused gill damage and increased stress response in coho salmon in the laboratory
(Lake and Hinch 1999). Loss of riparian vegetation alters the light and temperature
conditions of streams, which in turn changes primary and secondary production,
emergence times of salmonid fry, and survival of juveniles (Hicks et al. 1991). Past
timber harvesting and road construction have caused declines in diversity and abundance
of salmonid species in the Pacific Northwest (Sarr et al. 2005).

e Cold-water stream amphibians, including two salamander endemic to the Pacific
northwest, Rhyacotriton variegates and Dicamptodon tenebrosus, are at risk from
increased temperatures associated with logging (Bury 2008). The Pacific Northwest is
home to three endemic families of amphibians restricted to cool-water streams: tailed
frogs (Ascaphidae); torrent salamanders (Rhyacotritonidae); and Pacific giant
salamanders (Dicamptodontidae). These families are also susceptible to substrate in
stream waters and unfavorable habitat alterations caused by logging (Stoddard and Hayes
2005; Sarr et al. 2005). Amphibians are also subject to negative impacts from increased
sedimentation (Welsh and Ollivier 1998).

e Stream macroinvertebrates: lower diversity and density associated with logging
(Newbold et al. 1980; Mcgurk and Fong 1995; Sarr et al. 2005)

Moreover, the potential for water consumption by the covered activities such as range
management activities (livestock grazing), timber harvest and fuel reduction activities, road
upgrading and storm-proofing, and others is wholly unaddressed in the MND. Particularly in the
arid areas of the state the use of water for these activities could exacerbate water quality
problems associated with reduced water availability including inability to support cold water
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habitats and sedimentation. As a result the water consumption for such activities could also cause
additional significant impacts to aquatic and riparian species. The MND fails to look at these
issues as direct and indirect impacts of the proposed waiver or in a cumulative impacts context
by watershed and/or regionally.

There is substantial evidence to support a fair argument that approval of the proposed
project may cause significant environmental impacts, including but not limited to biological
resources and water quality. Given this evidence, the Board must prepare an EIR for the
proposed project, even if the agency has been presented with other evidence suggesting that the
proposed project will not have any significant impact. See, e.g., No Oil, Inc. v. City of Los
Angeles, 13 Cal. 3d 68 (1974); CEQA Guidelines § 15064(f)(1).

As shown above, the proposed project may have significant direct and indirect impacts on
listed species and other riparian and aquatic species as well as other wildlife species and water
quality; therefore, an EIR is required. See, e.g., CEQA Guidelines 815065(a)(1) (mandatory
findings of significance). Impacts to habitat for rare flora and fauna are significant under section
15065 and require full evaluation under CEQA. See Mira Monte Homeowners Association V.
Ventura County, 165 Cal.App.3d 357, 363-364.

In summary, because the proposed statewide waiver will have significant effects on the
environment (as detailed in these comments and others), including biological resources, water
resources, and water quality, the Board is required to prepare an EIR.

D. The MND Relies on an Improper Baseline

The CEQA Guidelines define the project baseline as “the physical environmental
conditions in the vicinity of the project, as they exist . . . at the time environmental analysis is
commenced.” (Guidelines, §15125). The MND misconstrues what this means in order to assert
that “many of the activities and impacts discussed do not require full environmental analysis . . .
because many of the activities permitted under the Proposed Statewide Waiver are already part
of the environmental baseline.”

The Board’s position is contrary to the general purpose of CEQA which “is to be
interpreted in such manner as to afford the fullest possible protection to the environment within
the reasonable scope of the statutory language.” (Association for a Cleaner Environment v.
Yosemite Community College Dist. (2004) 116 Cal. App. 4th 629, 638.) The assertion is also
contrary to what is meant by “baseline” in the CEQA realm — the Board is conflating ongoing
activities with the condition of the existing environment in such a way as to reduce, not afford,
protection to the environment and must therefore be rejected.

Here, the Board must assess the current condition of the state’s waterways — the baseline
— and then must work from there to assess how the activities it is authorizing as part of the
project will additionally harm that condition. Then, the project must be mitigated to reduce any
significant harm. To properly assess the “existing physical conditions in the affected area,” “the
real conditions on the ground,” (Communities for a Better Environment, 48 Cal.4™ at 321), the
Board must determine what the state of the environment is where the project will be taking place.
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Current activities of course will in part determine the current conditions — e.g., in areas where
logging or grazing or ORV use is currently or did occur, the current environmental condition will
be different than in areas where it is not occurring. After determining the current condition, the
Board must then analyze how future logging, future grazing, and future ORV use will harm
water quality. Thus, while in some forest areas activities such as logging and grazing are
occurring right now, that does not in any way undo the fact that what is being analyzed by this
project is the future actions that fall under these category of activities. The fact that some
grazing and some logging and some ORV use is currently occurring right now is meaningless to
the analysis of future activities; instead, it is only relevant for determining the current condition
of the forests. Put another way, current actions should be considered because they influence the
current condition, and hence baseline, for this project, but they in no way reduce the need for
analysis of how future logging and future grazing and future ORV use will cause harm to water
quality.

Moreover, it appears that the Board is arguing that future logging and future grazing and
future ORV use are part of an ongoing activity that is already occurring and therefore do not
cause additional harm. This is wrong. Just because grazing is occurring today at a particular site
in no way allows the harm caused by future grazing at that site to be ignored as some sort of
“ongoing” harm that is wedded to the baseline. That makes no sense as the future grazing is
what is being analyzed as part of this project and therefore that future grazing must be assessed
in relation to the existing condition on the ground. If the future grazing will cause significant
impacts to the current condition, then an EIR is necessary. Thus, because the Board misapplies
the baseline CEQA requirement to pretend that future harm can be ignored as part of ongoing
harm, the Board’s MND must be rejected as it defies both the purpose of CEQA and the baseline
requirement itself.

E. Direct, Indirect, and Cumulative Impacts are Not Adequately Identified or
Analyzed.

There is no question that the project will have significant direct and foreseeable indirect
impacts on the environment. As a result, this is the time when a full environmental review
should be conducted for the impacts of the project as a whole. The time for complete CEQA
review of this proposed project is now, when environmental considerations still can inform the
decision, and before the Board takes any steps that could foreclose any potential alternatives or
mitigation measures.  Laurel Heights |, 47 Cal.3d at 394-95; CEQA Guidelines §
15004(b)(2)(B). It does not matter for purposes of CEQA that the Board or any other public
agency may need to render some later decision with regard to the specific project approvals. See
Fullerton Joint Union High Sch. Dist. v. State Bd. of Educ. (1982) 32 Cal. 3d 779, 795. The
Board cannot defer evaluation of environmental impacts until after project approval or skirt the
required procedure for public review and agency scrutiny of potential impacts. Sundstrom v.
County of Mendocino (1988) 202 Cal.App.3d 296, 307-09.

Because the project may have significant direct and indirect impacts on many
environmental resources including water quality and rare and imperiled wildlife and plant
species, an EIR is required. See, e.g., CEQA Guidelines §15065(a)(1) (mandatory findings of
significance). Impacts to habitat for rare flora and fauna are significant under section 15065 and
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require full evaluation under CEQA. See Mira Monte Homeowners Association v. Ventura
County, 165 Cal.App.3d 357, 363-364.

Neither the handbook nor the MND even provide a list of the many rare, threatened and
endangered species that currently inhabit and depend on water resources and water quality in
areas that will be directly impacted by the activities proposed to be covered in the statewide
waiver. Some of these species include but are not limited to: Southern Steelhead; Spring-run
Chinook Salmon; Pink Salmon; Chum Salmon; Longfin Smelt; Santa Ana speckled dace; green
sturgeon; Coho Salmon; Summer Steelhead; Sacramento Splittail; Santa Ana Sucker; Mountain
yellow-legged frog; Sierra Nevada yellow-legged frog, Yosemite toad, California red-legged
frog, Southwestern willow flycatcher, least Bell’s vireo, and many others.

Even looking only at those species that may be directly and indirectly affected by impacts
to water quality—that is without even examining the many other rare and endangered species are
directly in the footprint of the activities that would be included within the statewide waiver—
there are clearly many listed and rare species that may be significantly impacted by the activities
approved under the waiver.

The draft waiver also, in conclusory fashion, asserts that the Category A activities are
insignificant and have a “low likelihood of impacts to water quality, and as such, require no
additional conditions”, including for example:

Routine annual road and OHYV trail maintenance, such as culvert cleaning and low impact
replacement/modification/upgrading outside of designated riparian zones, road surface
improvements (paving, patching, blading, gravel surfacing), brushing, ditch cleaning and
cross drain cleaning;

Dispersed camping, camping in developed recreation sites, use of non-motorized trails,
fence building, and similar low-impact, dispersed activities

In fact, these activities can indeed cause significant impacts to water quality and the
MND has not shown that those impacts will be reduced below a level of significance. For
example, Central VValley Regional Water Quality Control Board adopted a Cleanup and
Abatement Order (CAO) No. R5-2009-0030 on April 23, 2009 due to dispersed camping and
ORV use along the Rubicon trial which lead to unregulated human wastes disposal and excessive
sediment runoff causing unacceptable impacts to water quality.

The draft waiver acknowledges that the Category B activities are at least a “moderate
risk,” including the following:

Pre-Commercial thinning in designated riparian zones, or using heavy equipment, or with
burning.

Vegetation management, particularly prescribed burns, mechanical mastication, and the
use of hand crews, adjacent to streams and drainages, or other situations or locations
where likelihood of discharge exists.
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Range management activities.
Understory or pile burning within designated riparian zones.

Activities conducted by hand crews in designated riparian zones and that pose a risk of
discharge.

Road upgrading and storm-proofing where there is potential for discharge.
Construction of new roads (not subject to state-wide stormwater permit).
Motor vehicle trails and their use.

NPS activities associated with mining (e.g., roads, pads, cleared areas as described in
finding 38(b)).

Timber harvest and fuel reduction activities, including forest restoration projects and
research and demonstration projects on fuel reduction.

Watershed projects, including but not limited to instream restoration projects and legacy
NPS remediation.

Although the draft waiver admits these activities can cause significant impacts, the
waiver and draft MND fail to show that the proffered conditions will reduce those impacts to a
level below significance. Indeed, the draft MND relies largely on general policy statements,
goals, and objectives provided the Forest Service regarding the maintenance and improvement of
wildlife habitat and aquatic ecosystems in concluding that the USFS guidance, the WQMH, and
the waiver conditions “will ensure any impacts to biological resources in the project area are
mitigated to less than significant.” (MND at 40.) Not only does experience show this has not
been the case in the past, but there is no basis provided in the MND to believe that such impacts,
which are not even fully identified will in fact be mitigated under the USFS guidance, the
handbook, or the waiver conditions. For all of these reasons and others, an EIR is necessary.

Moreover, the Waiver Application for Category B Activities is significantly flawed and
will not ensure that activities that significantly impact water quality are fully assessed. The
process as described burdens the regional water boards by requiring that they respond to any
notice of intent (“NOI”) from the USFS within 30 days whether or not sufficient staff time is
available. In addition, by requiring the regional board evaluation only after the USFS approval,
the process creates undue bureaucratic momentum towards approving the projects and
undermines the regional board’s ability to ensure a full range of alternatives have been
considered to avoid significant impacts. Similarly, placing the burden on the regional board to
provide factual information and a reasoned analysis in order to deny application of the waiver to
a particular Category B project in response to an NOI, reverses the burden which should be on
the USFS to show that the proposed project described in the NOI will not adversely impact water
quality or other resources. In contrast, the proposed policy allows the USFS to provide only
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general statements about the compliance with the waiver conditions in “general terms” and how
the proposed project “fits within the basic strategy for watershed improvements.”

F. The MND Violates the Water Code and CEQA

The monitoring offered in the MND is invalid because it violates the California Water
Code and CEQA. Section 13269 of the Water Code mandates that all waivers must include
monitoring that is “designed to support the development and implementation of the waiver
program, including but not limited to verifying the adequacy and effectiveness of the waiver’s
conditions.” Here, however, the monitoring offered does not meet the Water Code’s standard
because it does not act to verify the waiver’s conditions. Instead, the monitoring is so vague and
ambiguous that it is impossible to tell if the monitoring will even occur let alone achieve
meaningful oversight of the adequacy and effectiveness of the waiver’s conditions. Moreover,
the Board is attempting to rely on vague monitoring requirements of another agency by relying
on Forest Service statements that are not described because in some instance they have not even
been determined — in other words, the Board is relying on another agency to implement
monitoring that does not even exist.

For instance, logging activities (e.g. logging roads) affect water quality by discharging
sediment and are especially deleterious to salmonids.? The only way to make certain that road
sediment will not injure salmonids, and thereby not violate the “take” provisions of the ESA and
CESA, is to prevent harmful discharge of sediment into waterways that contain or impact
salmonids. This is especially true in light of the fact that sediment discharge is a classic example
of the severe degradation that “can result from individually minor but collectively significant
[operations] taking place over a period of time.”* CEQA Guidelines, § 15065. “[T]housands of

? See, e.g., NMFS Fine Sediment Presentation (3/1/11) (Dan Wilson), “Summary of Selected Information on the
effects of fine sediment on anadromous salmonids,” and citations therein including Harvey, B. C., J. L. White, and
R. J. Nakamoto. 2009. The Effect of Deposited Fine Sediment on Summer Survival and Growth of Rainbow Trout
in Riffles of a Small Stream. North American Journal of Fisheries Management 29: 434-440, 2009; Jensen, D.W. ,
Steel, E. Ashley , Fullerton, Aimee H. and Pess, George R. 2009. Impact of Fine Sediment on Egg-To-Fry Survival
of Pacific Salmon: A Meta-Analysis of Published Studies', Reviews in Fisheries Science, 17: 3, 348 —359; Lake,
R.G. and S.G. Hinch. 1999. Acute effects of suspended sediment angularity on juvenile coho salmon (Oncorhynchus
kisutch). Can. J. Fish. Aquat. Sci. 56: 862-867; Moyle. P.B. and J. J. Cech Jr. 2004. Fishes. An Introduction to
Ichthyology. Fifth edition. Prentice Hall; Newcombe, C.B. and C.B. MacDonald. 1991. Effects of Suspended
Sediments on Aquatic Ecosystems. North American Journal of Fisheries Management 11:72-82; Shaw, E.A, and J.S.
Richardson. 2001. Direct and indirect effects of sediment pulse duration on stream invertebrate assemblages and
rainbow trout (Oncorhynchus mykiss) growth and survival. Can. J. Fish. Aquat. Sci. 58: 2213-2221 (2001); Suttle.
K B., M. E. Power, J.M. Levine, and C. McNeely. 2004. How Fine Sediment in Riverbeds Impairs Growth and
Survival of Juvenile Salmonids. Ecological Applications, VVol. 14, No. 4, pp. 969-974; Ward, B.R., P.A. Slaney,
A.R. Facchin, and R. W. Land 1989. Sized Based Survival in Steelhead Trout (Oncorhynchus mykiss): Back-
calculating lengths from Adults” Scales Compared to Migrating Smolts at the Keogh River British Colombia;
Waters T. F. (1995) Sediment in Streams: sources, biological effects and control. American Fisheries Society
Monograph 7

® NMFS Fine Sediment Presentation (3/1/11) (Dan Wilson), (“Small increases in fine sediment significantly
increases the likelihood of take in multiple [salmonid] life stages by: Reduces growth and therefore decreases
probability of ocean survival; Suffocates eggs in redds; Increases stress; Increases mortality.”)
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relatively small sources of pollution [can] cause a serious environmental . . . problem.”* Thus, in
order to adequately protect salmonids, the information necessary to fully assess whether, and to
what extent, road operations will impact sediment discharge must be fully disclosed and
explained.> Moreover, not only NMFS, but Cal Fire, the Department of Fish and Game, and the
North Coast Regional Water Quality Control Board as well, have each explained that there is a
very real and deleterious connection between logging road operations and sediment discharge
into California waterways.® Thus, without provisions that explain and demonstrate how harmful
sediment discharge will actually be avoided, the waiver fails to prevent significant impacts, thus
inhibiting 7CEQA’s substantive mandate that all significant impacts of a project be avoided or
mitigated.

One example of this shortcoming is the monitoring report’s statement that “Each national
forest will conduct road patrols to the extent allowed by weather, safety, and road conditions
during and after major storms to detect and correct road drainage problems that could affect
water quality.” This is ambiguous to the point of being meaningless — this requirement nowhere
states how the Forest Service will “detect and correct road drainage problems” and therefore fails
to demonstrate that the Forest Service actually will be able to detect and correct the problem.
“Conclusory statements do not fit the CEQA bill.” Californians for Alternatives to Toxics v.
Dept. of Food & Agric., 136 Cal.App.4th at 17. Therefore, until the Board provides, and
explains, monitoring that actually ensures the harmful impacts of sediment discharge will be
detected and corrected, the monitoring fails as a matter of law. Moreover, nowhere is it even
stated how the Forest Service will ensure that funding exists to carry out the detection and
correction. For monitoring to have any meaning of course requires that it be fully implemented
and therefore the state must demonstrate that funding exists for this monitoring.

Furthermore, the Handbook in which this monitoring requirement originates states that
“The Regional Hydrologist will develop a template road patrol protocol and each national forest
will use the template to develop its road patrol plan. Road patrol plans will describe conditions
under which road patrols are appropriate, safety precautions, and monitoring, corrective, and
reporting procedures.” Again, this is meaningless because it does not explain what the “template
road patrol protocol” will look like or consist of and, thus, is entirely conclusory and speculative

* Kings County Farm Bureau v. City of Hanford (1990) 221 Cal.App.3d 692, 718

® See Joy Road Area Forest & Watershed Assn. v. California Dept. of Forestry & Fire Prot. (2006) 142 Cal.App.4th
656, 667 (“[T]he cumulative impact analysis must be substantively meaningful. A cumulative impact analysis
which understates information concerning the severity and significance of cumulative impacts impedes meaningful
public discussion and skews the decisionmaker’s perspective concerning the environmental consequences of the
project, the necessity for mitigation measures, and the appropriateness of project approval.”)

® See, e.g., “North Coast Regional Water Quality Control Board Presentation on Water Quality Requirements and
Operations on Saturated Soils (3/1/11)”; “Information on Wet Weather Log Hauling and Impacts to Water Quality,
Pete Cafferata, CAL FIRE, March 2011”

" Pub. Res. Code § 21002.1(b); CEQA Guidelines, § 15252 (“The document used as a substitute for an EIR or
negative declaration in a certified program shall include at least the following items: . . . Alternatives to the activity
and mitigation measures to avoid or reduce any significant or potentially significant effects that the project might
have on the environment . . ..”)
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in terms of actually being effective monitoring. The Board and Forest Service need to develop
the protocol, and then explain it, as part of the decisionmaking process so that the public and
decisionmakers can gauge whether the protocol will offer any meaningful monitoring.
Association of Irritated Residents v. County of Madera (2003) 107 Cal.App.4th 1383, 1391-1392
(“A prejudicial abuse of discretion occurs if the failure to include relevant information precludes
informed decisionmaking and informed public participation, thereby thwarting the statutory
goals of the EIR process.”) To simply state that a protocol will be developed obviates the ability
of the public and decisionmakers to scrutinize and assess whether the protocol will actually be
effective.

Thus, until the Board and Forest Service offer monitoring that is actually explained and
justified as to its existence and effectiveness, the MND fails as a matter of law. This is
especially true given that the BMPEP monitoring that the Board otherwise relies on, in the
MND’s own words, “leaves many critical questions unaddressed.”

Moreover, it appears that the Board has failed to adequately include trustee agencies in
the process particularly (1) the California Department of Fish and Game which is the trustee
agency for fish, wildlife, and plants that may be affected by the many covered activities and the
permitting agency for any activities resulting in streambed alteration (Fish & Game Code 8§
711.7(a), 1600, 1602-1603), and (2) the State Lands Commission which is the trustee agency for
public trust lands underlying many of the waterways at issue in the waiver that will be directly
impacted by many of the covered activities. See, e.g., National Audubon Society v. Superior
Court (1983) 33 Cal.3d 419, 435; Center for Biological Diversity, Inc. v. FPL Group, Inc.
(2008) 166 Cal.App.4th 1349; National Audubon Society v. Superior Court (1983) 33 Cal.3d
419.) CEQA requires that trustee agencies be consulted regarding whether an EIR is needed and
on a negative declaration. Pub. Res. Code § 21080.3; CEQA Guidelines, 14 CCR § 15063(g).
Unfortunately, there is no evidence in the MND or draft waiver that the Board recognizes its
responsibility to ensure that the public trust resources impacted by this project (including the bed
and banks of navigable waterways as well as fish and wildlife), which resources are overseen by
other state agencies and commissions as trustees, will be adequately protected.

G. The Proposed Mitigation Measures Are Inadequate under CEQA Because They are
not certain and are not Fully enforceable

A MND violates CEQA if it does not ensure that measures designed to mitigate impacts
are “fully enforceable through permit conditions, agreements, or other measures.” (Pub.
Resources Code § 21081.6, subd. (b).) “The purpose of these requirements is to ensure that
feasible mitigation measures will actually be implemented as a condition of development, and
not merely adopted and then neglected or disregarded.” (Fed’n of Hillside & Canyon Ass’ns v.
City of Los Angeles (2000) 83 Cal.App.4th 1252, 1261.) Moreover, there must exist “a
monitoring program to ensure that the mitigation measures are implemented.” (Federation of
Hillside & Canyon Ass’ns v. City of Los Angeles, Cal.App.4th at 1261.)

It is the lead agency’s duty to provide mitigation and monitoring that is enforceable and
clear. The Forest Handbook violates this fundamental CEQA requirement because it contains
numerous statements that are not explicit requirements and instead are merely guidance. Indeed,
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much of the Handbook contains language that lacks mandatory terms such as “shall” or “must.”
Moreover, in many instances, the Handbook contains requirements that are vague or
unenforceable. For instance, when a requirement uses “should” instead of “shall,” or simply
lacks mandatory language at all, the requirement is meaningless from an enforcement standpoint.
Vague language is much the same in that it provides no meaningful guidance and therefore
precludes enforceability. The Handbook does this in many instances — below are examples but
are not exhaustive of the problem:

e “The design should consider the size and distribution of natural structures (snag and
down logs) as a means of preventing erosion and sedimentation.” (unenforceable)

e “Mitigations or changes needed to stabilize slopes and project or improve stream courses
will be incorporated into the harvest unit design.” (vague as it does not identify what the
mitigation will actually be or how it will be enforced)

e “Where the harvest impacts cannot be reduced to a low or moderate level with
treatments, then the harvest units should be avoided or harvest methods modified, or
both” (unenforceable)”

e “During the timber sale planning process, the interdisciplinary team will identify and
recommend limited operating periods.” (vague and unenforceable)

e “Unsuitable forest lands will not be harvested until they can be harvested without
irreversible or unmitigable resource effects. If the team determines that current or
prospective logging methods would result in irreversible or unmitigable watershed
effects, then the line officer should reclassify the area to unsuitable forest land and defer
harvesting.” (vague (does not identify what the mitigation will actually be or how it will
be enforced ) and unforceable)

e “Equipment will not be operated when ground conditions are such that excessive damage
will result.” (vague)

e “During the timber sale planning process and/or during sale appraisal, the
interdisciplinary team will identify criteria for selecting treatment areas or classes of
areas for special treatment and document them in the environmental assessment.” (vague)

e “The sale administrator handbook section on Skid Trails and Firelines contains guidelines
for spacing of cross drains, construction techniques, and cross drain heights. The sale
administrator should use these guidelines on the ground to identify site-specific
preventive work that is required of the purchaser.” (vague and unenforceable)

e “To the extent possible, ensure drainage features are fully functional before the start of
the local winter season (such as November 16 to March 31) or before the start of runoff-
inducing precipitation events.” (unenforceable)

e “For fish-bearing streams, the water drafting rate should not exceed 350 gallons per
minute” (unenforceable)

Vague and unenforceable provisions are also illegal because they do not guarantee that
significant impacts will in fact be avoided. The above examples, as well as much of the
Handbook overall, make plain that the BMPs may or may not prevent significant impacts. It is
impossible to know because no one knows whether the BMPs will all be implemented and
enforced, and similarly, no one knows what the BMPs actually require in light of their vague
nature in many instances. For example, when the BMPs offer language like “Mitigations or
changes needed to stabilize slopes and protect or improve stream courses will be incorporated
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into the harvest unit design,” it is not possible to determine whether significant impacts will
actually be avoided because no one knows what the actual mitigations or changes will be. In
short, vague, non-specific BMPs preclude the public and decisionmakers from being able to
determine the efficacy of the BMPs. As a result, the Board cannot lawfully rely on the
provisions in the handbook and the MND to assure that all impacts will be reduced below a level
of significance. The Board cannot avoid its obligation to prepare a legally adequate EIR for this
project.

In sum, it is not clear from the MND, waiver conditions, or the handbook that the Board
intends to or could hold the Forest Service accountable for meeting water quality standards or
improving the condition of impaired water segments. Rather, the handbook and waiver are
permeated with vague and discretionary language that point towards an (unlawful) expectation
that the Forest Service implementation of the BMPs will not be rigorous and lack of funding or
Forest Service staffing may be used to excuse the Forest Service from meeting needed water
quality standards. Thus the proffered mitigation does not provide an adequate basis for issuance
of a waiver or reliance on an MND.

H. The Failure to Evaluate Alternatives Violates CEQA

The Board has not provided sufficient information about feasible alternatives to comply
with CEQA. Pursuant to CEQA and the guidelines, “public agencies shall not undertake actions
concerning the proposed public project that would have a significant adverse effect or limit the
choice of alternatives or mitigation measures, before completion of CEQA compliance.” CEQA
Guidelines § 15004(b)(2). In particular, an agency shall not “take any action which gives
impetus to a planned or foreseeable project in a manner that forecloses alternatives or mitigation
measures that would ordinarily be part of CEQA review of that public project.” CEQA
Guidelines § 15004(b)(2)(B).

As noted above, the time for complete CEQA review of this proposed project is now,
when environmental considerations still can inform the decision for the proposed statewide
waiver, and before the Board takes any steps that could foreclose any potential alternatives or
mitigation measures.  Laurel Heights 1, 47 Cal.3d at 394-95; CEQA Guidelines §
15004(b)(2)(B). It does not matter for purposes of CEQA that the Board, or any other public
agency may need to render some later decision with regard to any site specific projects. See
Fullerton Joint Union High Sch. Dist. v. State Bd. of Educ., 32 Cal. 3d 779, 795 (1982). The
Board cannot defer evaluation of environmental impacts of this decision until after the proposed
waiver is approved or skirt the required procedure for public review and agency scrutiny of
potential impacts. Sundstrom v. County of Mendocino (1988) 202 Cal.App.3d 296, 307-09.

CEQA requires that public agencies should not approve projects as proposed if there are
feasible alternatives or feasible mitigation measures available which would substantially lessen
the significant environmental effects of such projects. See Public Resources Code § 21002. In
this case, alternatives that should have been considered and fully analyzed but were not, include
but are not limited to, the following alternatives: regional waivers with conditions that take into
account the vastly different ecosystems within the public lands managed by the Forest Service
across the State; statewide or regional permits with enforceable requirements instead of a waiver
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with conditions; and/or requiring the Forest Service to adopt a water quality management plan
that is enforceable under federal law rather than rely on a handbook which provides guidance but
may not be enforceable in federal or state court. Additional alternative that should have been
considered include, but are not limited to, requiring different BMPs for example: providing
limits on the number of low-water ORV trail stream crossings in each watershed; excluding all
livestock from all wetlands and riparian areas; limiting the number of acres of soil disturbance in
each watershed to prevent excess siltation; prohibiting activities that cause loss of riparian
vegetation and impair water quality in stream segments that provide habitat for endangered or
threatened aquatic species, etc.

Please do not hesitate to contact me if you have any questions about these comments or
the attached reference materials. Thank you for considering these comments.

Sincerely,

Pl ity

Lisa T. Belenky, Senior Attorney
Center for Biological Diversity
351 California St., Suite 600

San Francisco, CA 94104

(415) 436-9682 x307

Fax: (415) 436-9683
Ibelenky@biologicaldiversity.org
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STREAM AMPHIBIANS AS INDICATORS OF ECOSY STEM STRESS:

A CASE STUDY FROM CALIFORNIA'S REDWOODS

HARTWELL H. WELSH, JR. AND Lisa M. OLLIVIER

USDA Forest Service, Pacific Southwest Research Station, Redwood Sciences Laboratory, 1700 Bayview Drive,

Arcata, California 95521 USA

Abstract. Road construction of the Redwood National Park highway bypass resulted
in a large accidental infusion of fine sediments into pristine streams in Prairie Creek State
Park, California, during an October 1989 storm event. This incident provided a natural
experiment where we could measure, compare, and eval uate native stream amphibian den-
sities as indicators of stream ecosystem stress. We employed a habitat-based, stratified
sampling design to assess the impacts of these sediments on the densities of aquatic am-
phibians in five impacted streams by comparing them with densities in five adjacent, un-
impacted (control) streams. Three species were sampled in numbers sufficient to be infor-
mative: tailed frogs (Ascaphus truei, larvae), Pacific giant salamanders (Dicamptodon te-
nebrosus, paedomorphs and larvae), and southern torrent salamanders (Rhyacotriton var-
iegatus, adults and larvae). Densities of amphibians were significantly lower in the streams
impacted by sediment. While sediment effects were species specific, reflecting differential
use of stream microhabitats, the shared vulnerability of these species to infusions of fine
sediments is probably the result of their common reliance on interstitial spaces in the
streambed matrix for critical life requisites, such as cover and foraging. Many stream-
dwelling amphibians are highly philopatric and long-lived, and they exist in relatively
stable populations. These attributes make them more tractable and reliable indicators of
potential biotic diversity in stream ecosystems than anadromous fish or macroinvertebrates,
and their relative abundance can be a useful indicator of stream condition.

Key words: Ascaphustruei; bioindicators; California; Dicamptodon tenebrosus; ecosystemstress;

redwood ecosystem; Rhyacotriton variegatus; sedimentation; stream amphibians.

INTRODUCTION

The condition of the physical habitat is critically
important in stream (lotic) ecosystems and can change
more easily and quickly than in most other ecosystems
(Power et al. 1988). Sedimentation of aquatic ecosys-
tems is a common outcome of many land management
activities, including timber harvesting, road building,
mining, and grazing (Meehan 1991, Reid 1993, Waters
1995). Consequently, stress due to increased sedimen-
tation is one of the most common causes of ecological
dysfunction in lotic ecosystems (Waters 1995). The
negative impacts of sediments on stream-dwelling or-
ganisms, including fishes, stream and benthic inver-
tebrates, and periphyton, are well documented (New-
combe and MacDonald 1991, Meehan 1991, Waters
1995). However, few studies have examined the direct
effects of sediments on stream-dwelling amphibians
(see Hall et al. 1978, Hawkins et al. 1983, Bury and
Corn 1988, Corn and Bury 1989).

In the developing lexicon of ecosystem ‘‘health”
(see Suter 1993 for a critique of the health analogy
applied to ecosystems), there is consensus that *‘un-
healthy”” or stressed ecosystems manifest common
symptoms of degradation (Godron and Forman 1983,

Manuscript received 21 February 1997; revised 14 Feb-
ruary 1998; accepted 6 March 1998.

Odum 1985, Steedman and Regier 1987). Among these
symptoms of ecosystem dysfunction are: (1) alteration
in biotic community structure to favor smaller life
forms; (2) reduced speciesdiversity, (3) increased dom-
inance by ‘‘r’ selected species, (4) increased domi-
nance by exotic species, (5) shortened food-chain
length, (6) increased disease prevalence, and (7) re-
duced population stability (Rapport 1992). While
stressed ecosystems do not always manifest all of the
above symptoms, in the majority of cases, most do
appear (Rapport et al. 1985). The major challenge in
ecosystem diagnosis is to identify early warning signs
of incipient pathology (Rapport 1992, Rapport and Re-
gier 1995). Odum (1992) noted that ‘‘the first signs of
environmental stress usually occur at the population
level, affecting especially sensitive species”’ (see also
Rapport and Regier 1995). Such sensitive species are
obvious candidates for indicator species. The use of
indicator species is fraught with pitfalls and must be
based on precise definitions and procedures to be ef-
fective and credible (Landres et al. 1988). However,
the approach of finding and monitoring early indicators
of ecosystem stress has the advantage of shortening the
relatively slow response time of the whole ecosystem
to stress by shifting attention to the much quicker re-
sponse time of sensitive species (Rapport 1992). Such
indicators would ideally have the combined attributes
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of being holistic, early warning, and diagnostic (Rap-
port 1992). Furthermore, these indicators need to be
abundant and tractable elements of the system whose
natural perturbations can be distinguished from states
indicative of ecosystem dysfunction.

Amphibians are thought to be sensitive to pertur-
bationsin both terrestrial and aquatic environments be-
cause of their dual life histories, highly specialized
physiological adaptations, and specific microhabitat re-
quirements (Bury 1988, Vitt et al. 1990, Wake 1990,
Olson 1992, Blaustein 1994, Blaustein et al. 1994a,
Stebbins and Cohen 1995). During their aquatic stages,
many stream-dwelling amphibian larvae are highly
specialized in their uses of lotic microhabitats for both
foraging and cover. Such specialized adaptations can
render them susceptible to even minor environmental
changes that alter their ability to seek cover from pred-
ators and to forage for phytoplankton, zooplankton,
insects, and other invertebrates. In lotic habitats these
specializations are shared with early life stages of both
anadromous and freshwater fishes, as well as many
stream invertebrates. Amphibians are relatively long-
lived compared with invertebrates and fishes (e.g.,
Moyle 1976, Groot and Margolis 1991). Daugherty and
Sheldon (1982a) reported a tailed frog with a known
age of 14 yr, and Hairston (1987) reported longevity
recordsfor six families of salamandersthat ranged from
10 to 55 yr. Amphibians are also highly philopatric
compared to most fishes (see Daugherty and Sheldon
1982b, Welsh and Lind 1992), can occur in relatively
stable numbers (Hairston 1987), and are readily sam-
pled. Thus, we believe they are potentially more trac-
table and reliable environmental indicators than these
other taxa. Few studies have been designed specifically
to examine the responses of amphibians to environ-
mental perturbations in aquatic ecosystems (but see
Moyle 1973, Hall et al. 1978, Hawkins et al. 1983,
Hayes and Jennings 1986, Corn and Bury 1989, Welsh
1990, Blaustein et al. 1994b). In this paper we report
the results of a study of amphibian population re-
sponses to alterations of the physical habitat in streams
due to abnormal infusions of fine sediments and eval-
uate the use of amphibians as indicators of stream eco-
system dysfunction.

The primary challenge with indicator species, or any
study where causal arguments are being made about
shifts in presence or abundance, lies in separating any
natural fluctuations in numbers from those attributable
to anthropogenic environmental stresses (Pechmann et
al. 1991, Blaustein 1994, Blaustein et al. 1994b, Pech-
mann and Wilbur 1994). The coast redwood (Sequoia
sempervirens) ecosystem (Zinke 1977) where our study
was conducted is self-perpetuating and in a late-seral
or old-growth stage (i.e., in a steady state; Bormann
and Likens 1979; see also Franklin and Hemstrom
1981, Veirs 1982). Based on the resistance-resilience
model of ecosystem stability (Waide 1995), the coastal
redwood ecosystem is among the most stable on the
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planet, and even the relatively dynamic lotic environ-
ment (Power et al. 1988) within late seral redwood
forest is comparatively stable. Contrasting the potential
life-spans of the native amphibians relative to that of
the trees that define this ecosystem, it is certainly a
highly stable environment from the perspective of the
amphibians. We believe that it is reasonable to assume
that in such a stable system, natural population per-
turbations within the amphibian assemblage would be
minimized, and marked changes in their numbers over
a short period of time could confidently be considered
an indication of ecosystem dysfunction. Even with
metamorphosis and the consequent movement of in-
dividuals from aquatic to terrestrial environments, pop-
ulations of long-lived species with multiyear larval pe-
riods would remain relatively stable. Any pulses of
newly hatched larvae entering the system could easily
be accounted for in analysis by removing the first year
class if that were appropriate given the question being
addressed. While we can offer no direct evidence from
the Pacific Northwest in support of our assumption of
stable amphibian populations in stable environments,
there are relevant data from forested ecosystems of the
eastern United States. Hairston (1987) indicated that
stream salamander populations from the Appalachian
Mountains (Desmognathus spp.) have remained stable
for up to seven years (length of time studied). He also
reported stable populations in pond and terrestrial en-
vironments (see also Hairston and Wiley 1993), and
concluded that salamander populations are apparently
minimally affected by stochastic events, unless these
events are destructive of the habitat (Hairston 1987).

A combination of natural and anthropogenic events
during the fall of 1989 created a natural experiment,
which afforded us an opportunity to test the response
of amphibians to ecosystem stress in streams of an old-
growth redwood ecosystem. The Redwood National
Park bypass project was a large highway construction
project adjacent to the eastern border of Prairie Creek
Redwoods State Park, Humboldt County, California.
This area received >12.7 cm of precipitation during a
major storm 20-23 October 1989, which resulted in
large infusions of sediments from the ongoing road
construction into seven stream channels in the Prairie
Creek drainage. The fine sediment layer deposited on
affected streambeds measured 0.3-5.0 cm in depth
(Anonymous 1991).

Here we provide an analysis of the effects of this
combination of shallow mass wasting and surficial ero-
sion (hereafter the erosion event) on densities of the
three most abundant native, stream-dwelling amphib-
ians in five of these streams. Our approach was to ex-
amine and compare these densities with those of the
same species in five unimpacted (control) streams in
the same basin. We also examined fine-scale micro-
habitat relationships within the unimpacted streams to
help interpret any differences in amphibian numbers
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that might be revealed between the impacted and un-
impacted sets of streams.

Site and species accounts

For our study of the impacts of the erosion event on
the amphibian community we selected the five of seven
streams affected by the event that drained westward
into Prairie Creek (Anonymous 1991). Our five control
streams were selected from those unimpacted streams
in the same drainage, with a similar westward aspect,
that were interspersed among the impacted streams
(Fig. 1). The two sets of streams (five unimpacted and
five impacted) were of similar size and orientation, and
vegetative cover. Of the total set of 10 streams, nine
were located within Prairie Creek Redwoods State Park
and one control stream (Little Lost Man Creek) was
located in the same drainage basin in adjacent Redwood
National Park (Fig. 1).

Three species of amphibians were sufficiently abun-
dant in these streams to enable our study.

Pacific giant salamander.—The larval and paedo-

l T N
|
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1 km

morphic forms of this salamander are strictly aquatic
and general accounts of their habitat describe them as
bottom dwellers in mountain streams, lakes, and ponds
(Nussbaum et al. 1983, Leonard et al. 1993) where they
are often found under cobble-size substrates (Parker
1991, Welsh 1993). This salamander can be extremely
abundant in small streams of the Pacific Northwest,
accounting for as much as 99% of the predator biomass
in such systems (Murphy and Hall 1981, Hawkins et
al. 1983). Larvae of this species typically require two
complete summers of growth before metamorphosisoc-
curs (Leonard et al. 1993).

Tailed frog.—Welsh (1993) summarized the niche
for the larval tailed frog as **. . . clear, cool, fast-flow-
ing streams in coniferous forests of the Pacific North-
west.”” Conditionswithin streamswithlarvae‘'. . . con-
sisted of fast current over coarse gravel, pebble, cobble,
or boulder substrates, with little fine sediment’” (Welsh
1993). These conditions included intermediate to high
water velocity and cold water temperatures (Welsh
1990, 1993; see also H. H. Welsh and A. J. Lind,
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unpublished manuscript). The strong association with
fast-flowing, cold water habitats probably reflects the
evolutionary history of this frog (sensu Holt 1987).
Tailed frogs are unique among temperate anurans in
being specifically adapted to these unusual and extreme
conditions (cf. deVlaming and Bury 1970, Gradwell
1971, Claussen 1973, Brown 1975). Larvae from low-
land populations of the tailed frog typically require 1—
2 yr before metamorphosis occurs (Leonard et al.
1993).

Southern torrent salamander.—General descriptions
of the habitat of this small, secretive salamander in-
dicate that it occurs in and along small streams, spring
heads, and seepages (Anderson 1968, Nussbaum and
Tait 1977, Nussbaum et al. 1983, Good and Wake 1992,
Welsh 1993, Welsh and Lind 1996). Larval individuals
can be found in the loose substrates of small stream-
beds. Adults are both stream and streamside dwellers,
occurring where water flows through a matrix of un-
sorted rock substrates (J. Baucom, personal commu-
nication). Typical habitats include the splash zones of
rocky tumbling brooks and waterfalls. Adults often oc-
cur side-by-side with larvae within coarse substrates
in streams (Welsh and Lind 1992, 1996). The southern
torrent salamander has a four and one-half to five year
larval period (Leonard et al. 1993).

METHODS

From Juneto August 1990, we sampl ed fiveimpacted
(subjected to a mass sediment infusion) and five un-
impacted streams. Our study design assumed that am-
phibian community composition and densities in the
unimpacted streams resembled the composition and
densities present in the impacted streams had the ero-
sion event not occurred. The similarities and proximity
of these 10 streams, the stability of the coast redwood
ecosystem, and the lack of any documented historical
perturbations that impacted any of these streams prior
to the highway construction project, all support this
assumption. We alternated sampling between impacted
and unimpacted streams to ameliorate the effects of
any recruitment of newly hatched larval amphibians on
the density estimates. In addition, we tested the sup-
position that the two stream sets were geomorphically
similar (see Methods: Comparisons of physical habi-
tat).

Habitat typing of streams

Our sampling design was stratified by mesohabitat
type (e.g., pool, run, riffle, and other types; Welsh et
al. 1997). Prior to sampling for amphibians, each
stream was mapped from Highway 101 east to its head-
waters (Fig. 1). The mapping included the subdivision
and classification of streams at the level of geomor-
phological reach type (braided, alluvial, or confined)
and stream mesohabitat composition (Appendix).
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Comparisons of physical habitat in unimpacted and
impacted streams

We lumped similar mesohabitat types into five com-
posite categories (after Hawkins et al. 1993), in order
to increase sample sizes and simplify analyses: (1) all
pools, including main channel, backwater, and second-
ary channel pools; (2) glides and runs; (3) riffles; (4)
step runs; and (5) step pools. These five categories are
hereafter referred to as the primary mesohabitat types
(Appendix).

In order to insure that any differences in amphibian
densities detected between the unimpacted and im-
pacted streams could not be attributed to differences
in stream reach type (alluvial, braided, or confined) or
differences in the composition of primary mesohabitat
types, we tested for differences in these parameters
between the two stream sets. We performed unpaired
Student’s t tests (Zar 1995) of the mean proportions of
stream length by reach type and primary mesohabitat
type for each set of streams. The significance level («)
was set at 0.05 with a Bonferroni adjustment (Stevens
1986) applied for multiple tests (a« for mesohabitat type
tests = 0.01; « for reach type tests = 0.017).

To evaluate sediment loads in each stream we sam-
pled the pool mesohabitats where fine sediments (<2
mm) tend to collect (Lisle and Hilton 1992). Fine sed-
iment depths were measured at three locations in each
pool bowl! (the upstream end, the middle, and at the
downstream end) (Appendix), with the three measure-
ments averaged for analysis. We also visually estimated
the percentage of embedded coarse substrate at the pool
tail (Appendix). The two pool sediment variables were
employed to evaluate differences in fine sediments be-
tween the two sets of streams but were not used in the
analyses of amphibian densities. Unpaired Student’s t
tests were used to test differences in the mean sediment
depth and the mean percentage of pool tail substrate
embedded for each set of streams (o = 0.05).

Amphibian sampling

Stream habitats for amphibian sampling were se-
lected using a random systematic design based on
stream length and ratios of primary mesohabitat types
along each stream (Welsh et al. 1997). Working from
west to east (upstream) and beginning at Highway 101
(Fig. 1), we sampled the first unit of every mesohabitat
type encountered, then arandomly selected unit of each
type between the second and the sixth, then every fifth
unit of each type thereafter. This provided a propor-
tional sampling effort of each mesohabitat typerelative
to its availability in each stream.

Within each selected stream mesohabitat unit, we
systematically placed one or more amphibian sampling
units (cross stream belt transects) based on habitat
length, placing one belt transect for every 10 m of
habitat (Fig. 2). Belt transects (hereafter belts) were
0.6 m wide and extended from bank to bank so that
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Fic. 2. Schematic representation of random-systematic
belt placement within selected mesohabitats (see Methods:
Amphibian sampling). Modified from Welsh et al. (1997).

sampling unit length varied with stream width. The
length of each mesohabitat unit was divided by thetotal
number of belts desired (approximately one every 10 m)
to determine exact spacing, and a random distance be-
tween 0 and 10 m was used to determine placement of
the first belt (Welsh et al. 1997). Each belt was then
thoroughly searched for amphibians. The areawas first
scanned for visible animals and then all cover objects
were removed working from bank to bank and upstream
until the entire area was searched. Animals were cap-
tured using a metal mesh net, identified, sexed (if pos-
sible), measured (snout—vent and total length), and re-
leased after sampling was completed. Cover objects
were returned to their original positions. We are con-
fident that our searches captured all amphibians present
in the open, and probably most of those under the first
layer of large substrate (>16 mm diameter).

Three species were detected and sampled in numbers
sufficient for statistical analyses. larval and paedo-
morphic (animals with larval morphology and sexual
maturity) Pacific giant salamanders (Dicamptodon te-
nebrosus), larval tailed frogs (Ascaphus truei), and lar-
val and adult southern torrent salamanders (Rhyaco-
triton variegatus). We did not differentiate larval and
paedomorphic Pacific giant salamanders, and they were
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combined for analysis. Only six adult tailed frogs were
captured. Because of this small sample and their pri-
marily terrestrial habitat associations, they were omit-
ted from the analyses. Four adult torrent salamanders
were found, and because they occur in the same aquatic
microhabitats as the larvae, the two life stages were
combined for analyses. Histograms of snout—vent
length indicated that our sampling occurred after the
recruitment of Pacific giant and southern torrent sala-
mander larvae, and before the recruitment of tailed frog
larvae to our stream set.

Biotic and abiotic measurements associated with
amphibian sampling

In order to characterize fine-scale or microhabitat
attributes associated with amphibian captures, we es-
timated or measured 28 microhabitat parameters as-
sociated with the individual belt samples (Fig. 2) (Ap-
pendix: microhabitat attributes).

Statistical analyses

We used Statistical Analysis System (SAS version
6.12; SAS Institute 1997) to conduct all data analyses.
In contrast to the stricter « = 0.05 used in testing for
differences in geomorphology and pool fine sediment
levels among the sets of streams, we set « = 0.10 for
our analysis of variance (ANOVA), analysis of co-
variance (ANCOVA), and correlation analysis. This
moderate o provides a criterion more appropriate for
the detection of ecological trends and it increases sta-
tistical power (Toft and Shea 1983, Toft 1991) (see
Schrader-Frechette and McCoy [1993] for a thorough
justification and evaluation of this methodological ap-
proach in ecology). Dependent variables were natural
log-transformed, and some independent variables were
arcsine-transformed, to meet the assumptions of nor-
mality and homogeneity of variance.

Analysis of variance—We used partial hierarchical
ANOVA to test for differences in densities of each
amphibian species (the dependent variables) between
impacted and unimpacted streams. Within each impact
category (impacted and unimpacted) there are five
streams, and within those streams five mesohabitat
types are possible. This method permits us to partition
the total variability into three components while ad-
justing for unequal sample sizes within the different
levels. The unit of analysis was the mesohabitat unit
(i.e., mesohabitat types within streams within impacts).
The effect for impact was calculated using streams
within impact as the mean square error (Mse). The
effects for mesohabitat type and impact by mesohabitat
typeinteraction were cal culated using mesohabitat type
within stream within impact as the mse. The mean
squares were calculated using Type | sums of squares
(ss) as all mesohabitats were sampled in proportion to
their occurrence in the population (Milliken and John-
son 1984). Thiswas not the case with the overall model



November 1998

F; thusit was not used to determine model significance.
The following null hypotheses were tested:

Ho,: Thereare no significant differences betweenim-
pact and no impact for any of the three species;

Hy,: There are no significant differences among me-
sohabitat types for any of the three species;

Hy.: There is no interaction between mesohabitat
type and impact for any of the three species.

When ANOVA provided evidence of differences
among mesohabitats, we used Tukey’s studentized mul -
tiple range test to compare the means.

Analysis of covariance.—In order to more closely
examine the effects of specific fine sediment parameters
(Appendix: fine aquatic substrates) on individual spe-
cies we employed ANCOVA. We used this method to
look for evidence of other possible effects of the ero-
sion event that were not measured during our sampling
(e.g., chronic suspended sediment load, bed instability)
that may be indirectly related to sediment transport.
This allowed us to adjust the ANOVA models by each
fine sediment variable measured (Appendix). The mod-
el structure for the ANCOVA is the same as that of the
ANOVA described (partial hierarchical) and employed
Type | ss. The following null hypotheses were tested:

H,,: Thereareno significant differences betweenim-
pact and no impact for any of the three species, when
densities are adjusted by each of the fine sediment co-
variates;

Hy,: There are no significant differences among me-
sohabitat types for any of the three species, when den-
sities are adjusted by each of the fine sediment covari-
ates

Hy: There are no significant differences for the
interaction of mesohabitat type and impact for any of
the three species, when densities are adjusted by each
of the fine sediment covariates.

The five fine sediment parameters consisted of two
visual estimates of substrate composition, one estimate
of substrate condition, and two measures of fine sed-
iment derived from grab samples collected immediately
adjacent and upstream of the belts (Appendix: fine
aquatic substrates). In order to simplify the ANCOVA
by eliminating redundancy among closely related vari-
ables, we used correlation analysis to select one vari-
able from those pairs that described a similar parameter
(percentage fines and silt volume, r = 0.466, P <
0.0001; percentage sand and sand volume, r = 0.303,
P < 0.0001). From each of these pairs we chose the
variable with the highest correlation with our depen-
dent variables (percentage fines), or if the significant
r values were equivocal relative to the dependent vari-
ables, we chose the measured variable (sand volume).

Significant covariates were determined using Type
Il sums of squares. Only those ANCOVA results with
areduced error variance for our tests were meaningful.
Consequently, only those models with a decreased
overall mse were evaluated further. ANCOVA models
that failed to reduce the mse over the ANOVA or had
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a nonsignificant F for the covariate, failed to explain
additional effects beyond those detected in the ANO-
VA.

Correlation analysis—We performed correlation
analyses of 28 microhabitat attributes measured or es-
timated within each belt sample (Appendix). We re-
stricted this analysis to those data from belts in the
control streams with captures of each of the three spe-
cies in order to address the question ‘‘what measured
or estimated microhabitat variables best characterized
the fine-scale ecological relationships of the resident
amphibians under pristine stream conditions?”’

REsULTS

Comparisons of physical attributes between impacted
and unimpacted streams

We surveyed and habitat typed 3.6 km of impacted
streams and 3.2 km of unimpacted streams (Fig. 1).
Comparisons of mean proportions of stream length by
reach type and primary mesohabitat type indicated that
there were no significant differences between the im-
pacted and unimpacted sets of streams (Table 1). As-
suming that the relative amount of available habitat is
a reasonable indicator of the number of organisms that
may be supported there (Southwood 1977, 1988), we
consider that this lack of difference in geomorpholog-
ical composition supported our assumption that the am-
phibian assemblagesin the two sets of streams probably
would have had similar species composition and den-
sities had the erosion event not occurred.

Mean fine sediment (<2.0 mm) depths in the im-
pacted poolsranged from 0.1 to 25.0 cm compared with
0.0—4.0 cm in the unimpacted pools (Fig. 3). Percent-
age embeddedness of pool tailsranged from 10 to 100%
in the impacted streams and from 0 to 85% in the un-
impacted streams. Tests between the two sets of streams
for both the mean sediment depth in pool bowls, and
the percentage of substrate embeddedness at the pool
tails, showed significantly greater amounts of sediment
in the impacted streams (Fig. 3). This clearly demon-
strates an impact effect of the 1989 erosion event still
remained when we sampled in 1990.

Comparisons of amphibian densities between
impacted and unimpacted streams

We sampled a total of 267 belts in 179 mesohabitat
units, with 93 habitat units (137 belts) in the impacted
streams and 86 habitat units (130 belts) in the unim-
pacted streams. We captured atotal of 540 amphibians;
larval and paedomorphic individuals of the Pacific gi-
ant salamander were the most common (n = 296), fol-
lowed by larval tailed frogs (n = 205), and larval and
adult southern torrent salamanders (n = 39).

Analysis of amphibian densities—Densities of the
three species varied by mesohabitat type and impact
(Fig. 4). The Pacific giant and southern torrent sala-
manders showed significant differences for impact
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TaBLE 1. Comparison of reach types and mesohabitat composition for 10 streams sampled for aquatic amphibiansin Prairie
Creek Redwoods State Park and Redwood National Park, Humboldt County, California, 1990.

Reach types Mesohabitat types
Stream Alluvia Braided Confined All pools  Glide/run Riffle Step run  Step pool
Unimpacted streams
Corkscrew 0 0 100.0 5.3 2.0 415 9.7 415
Good 0 67.7 32.3 4.4 5.6 40.6 46.2 4.2
Little Lost Man 67.7 0 32.3 7.6 1.4 34 37.0 51.1
S. fork Big Tree 0 0 100.0 10.8 6.2 14.9 0.0 68.1
Sweet 0 3.2 96.8 3.0 0.7 36.6 39.1 21.0
X 135 14.2 72.3 6.2 3.2 27.4 26.4 37.2
(14.0) (13.0) (16.0) (1.4) (1.2) (7.7) (9.1) (11.0)
Impacted streams

Big Tree 6.0 27.7 66.3 20.6 3.9 19.3 11.4 45.6
Boyes 84.9 15.1 0 19.9 4.8 19.6 30.2 18.0
Brown 0 0 100.0 26.2 8.5 20.7 22.0 24.3
N. fork Big Tree 0 20.2 79.8 3.7 0.0 12.0 4.2 80.2
Ten Tapo 81.9 18.1 0 18.0 0.0 14.7 12.2 56.4
X 34.6 16.2 49.2 17.7 3.4 17.3 16.0 44.9
(20.0) (4.6) (21.0) 3.7) (1.6) 1.7) (4.6) (11.0)

t -0.87 -0.14 0.87 —2.88 -0.12 1.29 1.03 —-0.48

Pt 0.41 0.89 0.41 0.02 0.91 0.27 0.33 0.64

Note: Percentage of stream length by reach and mesohabitat type, mean, and standard error (in parentheses) are reported.
Comparisons of impacted and unimpacted streams were made using Student’s t.T
T Significant t probability values were interpreted using a Bonferroni adjustment (Stevens 1986).
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Fic. 3. Comparisons of sediment depths (a) and pool tail
embeddedness estimates (b) in impacted and unimpacted
streams. Boxes indicate means (from three measures of sed-
iment depth [cm] along the central axis at the top, middle,
and bottom of each pool bowl), + 1 sE.

(sedimentation); in all cases the densities in unim-
pacted streams were greater (Table 2a). The tailed frog
and southern torrent salamander showed significant dif-
ferences among mesohabitat types (Table 2a). There
was also a significant interaction between impact and
mesohabitat type for the tailed frog (Table 2a).

In the impacted streams, there were no significant
differences among mesohabitat types for the Pacific
giant and southern torrent salamanders. However, tailed
frog density was significantly greater in riffles com-
pared to pools (Table 2b). In the unimpacted streams
tailed frog larvae showed strong habitat specialization
and were significantly more abundant in both riffles
and step runs compared with other mesohabitat types
(Table 2b). The torrent salamander also occurred more
often in riffle than pool habitat in the unimpacted
streams (Table 2b), although there were no capturesin
pools, glides, or runs (Fig. 4). There were no differ-
ences in mesohabitat type for the Pacific giant sala-
mander in the unimpacted streams (Fig. 4).

Effects of fine sediment attributes.—The Pacific giant
salamander and tailed frog yielded significant covariate
models (Table 3), indicating additional variation was
explained beyond the ANOVA. For these same depen-
dent variables, percentage embedded caused the great-
est reduction in variability (Table 3). In the models that
were adjusted for percentage embedded, there were no
significant differences detected with respect to impact
(the first hypothesis test) for the Pacific giant sala-
mander, or the tailed frog, indicating that once the data
were adjusted for this covariate no further differences
could be explained (Table 3a, b).

With respect to percentage embedded, the Pacific
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Fic. 4. Densities of three species of amphibians are
shown with respect to impact and mesohabitat type. Bars
represent means (and one standard error) for the stream sets
(five streams in each). Numbers over bars are belts sampled.

giant salamander showed no differences for mesoha-
bitat type or the interaction (Table 3a). In the model
adjusted for percentage embedded, the tailed frog
showed significant results in the tests for mesohabitat
type and its interaction with impact, indicating that
additional sediment effects wereinfluencing the system
beyond those explained by the ANOVA (Table 2) and
the adjustment for percentage embedded (Table 3b).
The Pacific giant salamander had one additional sig-
nificant covariate, percentage fines. Aswith percentage
embedded above, no significant differences were found
in the tests (Table 3a). There were no other significant
covariate models for any of the three species (Table 3).
Correlation analyses of microhabitat attributes.—Of
the 28 microhabitat parameters we examined, 14 were
significantly correlated with amphibian density (Table
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4). Nine attributes were correlated with Pacific giant
salamander density, two attributes were correlated with
tailed frog density, and five attributes were correlated
with southern torrent salamander density (Table 4). The
two salamander species responded differently to flow
rates within belts. The Pacific giant salamander den-
sities were lower in areas of high flow, while southern
torrent salamander densities increased with flow rate
(Table 4). Pacific giant salamander density increased
in belts with larger amounts of woody debris cover,
while southern torrent salamander density declined in
association with both wood cover and substrates (Table
4).

DiscussioN

Our study indicated that the stream amphibian com-
munity was negatively impacted by the erosion event
caused by the bypass construction and the October
1989 storm (Table 3, Fig. 4). Our analysis indicated
that this response differed considerably by species (Ta-
ble 3). For example, the ANCOVA model for the Pa-
cific giant salamander suggests that it is less sensitive
than the other species to fine sediments (Table 3), but
it was negatively associated with sand (Table 4). Our
ANCOVA resultsfor the tailed frog (Table 3) suggested
that the impact of the erosion event acted at the level
of microhabitat within streams and consisted primarily
of fine particles restricting access to the streambed ma-
trix (i.e., percentage embedded) (cf. Lisle 1989, Lisle
and Lewis 1992). However, the significant results for
both mesohabitat type and the interaction effects (Table
3) indicated that additional factors may be affecting
the tailed frog. For the Pacific giant salamander and
the tailed frog, we found significant positive associa-
tions with relatively coarse substrates (e.g., cobble; Ta-
ble 4), where matrix interstices can be reduced or elim-
inated by fine sediments (i.e., percentage embedded).

Pacific giant salamander

The Pacific giant salamander was the least habitat
specific, showing no clear association with any partic-
ular stream mesohabitat type (Fig. 4, Table 3). As a
habitat generalist, this species is most likely affected
by sedimentation across all stream mesohabitat types,
but probably more so in pools where fine sediment
accumulation is greatest (Lisle and Hilton 1992).

Analysis of substrate associations indicated that
higher relative amounts of gravel and cobble were the
best predictors of Pacific giant salamander abundance
(Table 4; H. H. Welsh and A. J. Lind, unpublished
manuscript). This outcome underscoresthe relativeim-
portance of coarse, rocky substrates, which have ahigh
relative amount of interstitial space (see also Welsh
1993). Parker (1991) experimentally demonstrated the
importance of cobble-size substrates as cover for larval
Pacific giant salamanders in pool habitats in a stream
similar to ours in northwestern California. Concomi-
tantly, we found fewer salamandersin areas with great-
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TABLE 2. (&) Partial hierarchical analysis of variance (ANOVA) of three amphibian species by impact (presence or absence
of fine sediment infusion), stream number, and mesohabitat type, and (b) Tukey pairwise comparisons of mesohabitat types.

a) ANOVA results

Factor df MSE F P Result
Dependent: Pacific giant salamander
Overall model 46, 132 0.2799 0.96 0.5588
Tests
Impact 1,8 1.5010 3.95 0.0820 U>If
Mesohabitat type 4, 29 0.2932 1.58 0.2050 NS
Impact X Mesohabitat type 4, 29 0.3058 1.65 0.1881 NS
Dependent: Tailed frog
Overall model 46, 132 0.1803 2.72 0.0001
Tests
Impact 1,8 0.9252 2.06 0.1888 NS
Mesohabitat type 4, 29 2.2925 11.38 0.0001
Impact X Mesohabitat type 4, 29 0.7507 3.73 0.0145
Dependent: Southern torrent salamander
Overall model 46, 132 0.0568 2.78 0.0001
Tests
Impact 1,8 0.7982 4.93 0.0572 U>If
Mesohabitat type 4, 29 0.3144 2.67 0.0519
Impact X Mesohabitat type 4, 29 0.1258 1.07 0.3896 NS
b) Tukey pairwise comparison resultst
Pacific giant salamander Comparison: Mesohabitat type (with respect to Impact)
Impacted streams Glide/run Step Pool Pool Step Run Riffle
Unimpacted streams Step Pool Riffle Glide/Run Pool Step Run
Tailed frog Comparison: Impact X Mesohabitat type
Impacted streams Pool Glide/Run Step Run Step Pool Riffle
Unimpacted streams Pool Glide/Run Step Pool Riffle Step Run
Southern torrent salamander Comparison: Mesohabitat type (with respect to Impact)
Impacted streams Pool Step Run Glide/Run Step Pool Riffle
Unimpacted streams Pool Glide/Run Step Run Step Pool Riffle
T U = unimpacted streams, | = impacted streams.

F Amphibian mean density increases from left to right; lines indicate nonrejecting subsets.

er volumes of sand (Table 4), a condition that limits
available interstitial spaces (see also Hall et al. 1978,
Murphy and Hall 1981, Murphy et al. 1981, Hawkins
et al. 1983, Corn and Bury 1989). However, none of
the fine sediment variables alone could explain the sig-
nificant differences we saw in giant salamander abun-
dances with respect to impact (Table 2, Table 3). Be-
cause giant salamanders use more available stream me-
sohabitat types (Fig. 4), it is possible they are better
able to compensate for habitat loss resulting from sed-
imentation (Table 2). Such adjustments might involve
changing habitat use patterns or even modifying pre-
ferred sites by excavating sediments as has been seen
with an ambystomatid salamander (e.g., Jennings
1996), but these hypotheses are currently untested.

Tailed frog larvae

Tailed frog larvae were the most specific in habitat
use, showing a strong association with step runs and
riffles vs. step pools and all other stream mesohabitat
types (Fig. 4). They also demonstrated a strong asso-

ciation with coarse substrates (cobble) (Table 4; see
also Nussbaum et al. 1983, Welsh 1993; H. H. Welsh
and A. J. Lind, unpublished manuscript). Coarse sub-
strates provide the interstitial space important for cover
from both predation and high winter stream flows (e.g.,
Metter 1963, 1968), as well as providing abundant sur-
face area for diatom production, an important food
source. Fast-water habitats are less prone to trapping
sediment due to the higher, more uniform velocity of
water (Lisle and Hilton 1992). However, results for the
tailed frog showed a significant interaction between
sediment impact and mesohabitat type (Table 3). This
indicated that tailed frog larvae were adversely im-
pacted even in those high velocity habitats that are
likely to have lower sediment loads (Fig. 4). Thisresult
suggests that something other than sediment filling the
interstices was affecting tailed frog abundances in im-
pacted streams. Sediment may impact critical food re-
sources, both in adjacent lower gradient areas and in
those mesohabitats occupied by tailed frog larvae.
When we examined data from across all streams, we
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TaBLE 3. Partia hierarchical analysis of covariance of three species by impact (presence or absence of sediment), stream
number, and mesohabitat type. The covariates were sediment variables taken in association with animal sampling.

Factor df MSE F P
a) Dependent: Pacific giant salamander
i) Overall model 47, 130 0.268 1.11 0.3127
Covariate: Percentage embedded 1,8 1.812 6.75 0.0105t
Tests
Impact 1,8 0.071 0.19 0.6718
Mesohabitat type 4, 29 0.346 1.84 0.1484
Impact X Mesohabitat type 4, 29 0.313 1.66 0.1860
ii) Overall model 47, 131 0.269 1.11 0.3199
Covariate: Percentage fines 1,8 1.711 6.36 0.0129t
Tests
Impact 1,8 0.474 1.27 0.2928
Mesohabitat type 4,29 0.311 1.61 0.1984
Impact X Mesohabitat type 4, 29 0.353 1.83 0.1510
iii) Overall model 47, 130 0.280 0.96 0.5512
Covariate: Sand volume 1,8 0.248 0.89 0.3476
b) Dependent: Tailed frog
i) Overall model 47, 130 0.166 3.17 0.0001
Covariate: Percentage embedded 1,8 2.255 13.61 0.0003t
Tests
Impact 1,8 0.519 1.34 0.2808
Mesohabitat type 4,29 0.933 3.82 0.0129%
Impact X Mesohabitat type 4, 29 0.720 2.95 0.0367%
ii) Overall model 47, 131 0.178 2.75 0.0001
Covariate: Percentage fines 1,8 0.470 2.64 0.1065
iii) Overall model 47, 130 0.179 2.72 0.0001
Covariate: Sand volume 1,8 0.435 2.42 0.1219
c) Dependent: Southern torrent salamander
i) Overall model 47, 130 0.058 2.69 0.0001
Covariate: Percentage embedded 1,8 0.024 0.41 0.5212
ii) Overall model 47, 131 0.057 2.71 0.0001
Covariate: Percentage fines 1,8 0.009 0.16 0.6881
iii) Overall model 47, 130 0.057 2.82 0.0001
Covariate: Sand volume 1,8 0.008 0.14 0.7119

Note: Test results are not reported for those models lacking a significant covariate.
T Covariate models with a significant model F using Type Ill ss and reduction in the msg in the overall model over that

of the ANOVA.

F Hypothesis tests with a significant effect detected using Type | ss after the covariate has been incorporated into the

model.

found highly significant negative correlations between
percentage of nonfilamentous algae and the three fine
sediment variables used in our ANCOVA (percentage
embedded, r = —0.572, P = 0.0001; percentage fines,
r = —0.476, P = 0.0001; sand volume, r = —.393, P
= 0.0001). Welsh (1993) reported that the amount of
nonfilamentous algae (diatoms or periphyton) was a
significant predictor of the presence and abundance of
tailed frog larvae. Diatoms are the primary food for
larval tailed frogs (Metter 1964, Nussbaum et al. 1983),
so it followsthat they would occur in greater abundance
where periphyton is plentiful and avoid areas where it
is sparse or absent. Even a thin layer of fine sediment
can block sufficient light and inhibit the growth of algae
(Newcombe and MacDonald 1991). During high flows
greater amounts of sediment might scour algae off
streambed substrates and thereby reduce periphyton
biomass (Alabaster and Lloyd 1982).

Southern torrent salamander

The southern torrent salamander demonstrated in-
termediate mesohabitat specificity compared with the

other two species examined. Southern torrent salaman-
ders were absent from pools, and glides and runs. They
occurred predominately in riffles, step runs, and step
pools (Fig. 4). Thus, all of the mesohabitat types where
they did occur were comprised primarily of moving
and mixing waters. Even in these mesohabitats, south-
ern torrent salamanders were found in higher abun-
dancein the thalweg (main flow) and appeared to avoid
mesohabitats composed primarily of margin (Table 4).
This meso- and microhabitat specificity may be related
to physiological constraints resulting from their spe-
cialized, reduced gill-arch system that restricts them to
habitats that are characterized by cold, highly oxygen-
ated water (i.e., mountain brooks, Valentine and Dennis
1964). The specific meso- and microhabitat associa-
tions of the southern torrent salamander could reflect
a response to lower sediment loads in these habitats,
but the lack of an interaction (Table 2) suggests that
this habitat specificity is an ecological or evolutionary
adaptation (Holt 1987) rather than a temporary re-
sponse to adverse conditions. This species also ap-
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TaBLE 4. Significant results of Pearson product-moment
correlations are reported for 14 microhabitat variables (Ap-
pendix). Correlations were performed using stream belts
with captures in unimpacted streams.

Pacific Southern
giant torrent
sala- sala-

Variable
Aquatic conditions

mandert Tailed frogf mander§

Water temperature —0.335
Proportion margin —0.448
Flow thalweg —0.282 0.311
Cover types
Woody debris cover 0.318 -0.421
Riparian vegetation 0.197
Large rock cover —0.383
Without cover 0.502
Coarse aquatic substrates
Cobble 0.245 0.298
Large rock substrates —0.437
Fine gravel volume 0.234
Woody debris sub- 0.273 —0.460
strates
Fine aquatic substrates
Embedded —0.461
Fines —0.654
Sand volume -0.272

T Correlations with salamander density are based on 78
belts with salamander captures; correlations > 0.188 are sig-
nificant at P = 0.10.

F Correlations with tadpole density using 49 stream belts
in the four primary mesohabitat types that had tailed frog
captures (step runs, step pools, runs/glides, riffles); correla-
tions > 0.238 are significant at P = 0.10.

§ Correlations with salamander density using 19 stream
beltsin the three primary mesohabitat types that had southern
torrent salamander captures (step runs, step pools, and riffles);
correlations > 0.389 are significant at P = 0.10.

peared to use areas lacking large cover objects (Table
4). We suspect that their avoidance of wood cover and
substrates could be a means to elude predatory Pacific
giant salamanders, which were often found associated
with this cover type (Table 4). Stebbins (1953) and
Nussbaum (1969) al so speculated that Pacific giant sal-
amander presence may restrict southern torrent sala-
mander distribution.

The lack of a significant covariate model for the
southern torrent salamander indicated that no further
effects were detected over what was indicated by the
ANOVA. However, the correlation analysis for this sal-
amander showed a strong negative relationship with
percentage fines (Table 4). Previous research also con-
cluded that torrent salamanders are sensitive to fine
sediments in, and substrate embeddedness of, the
streambed matrix (Welsh 1993, Welsh and Lind 1996).
Nonetheless, the southern torrent salamander may be
able to compensate to some degree for the negative
effects of sedimentation by favoring shallow stream
microhabitats with steady flow where they occur in
close association with cobble substrates (Welsh 1993,
Welsh and Lind 1996). However, we cannot discount
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the possibility that the lack of an interaction effect may
have resulted from the low number of belts with cap-
tures (10%) or high variability, which may have par-
tially compromised our ability to detect differences.

In summary, our study indicated that sediment de-
posits from the October 1989 storm event had a neg-
ative effect on amphibian populations, with a pro-
nounced effect on two out of three species examined.
Furthermore, our ANCOVA results add new insight
into the explanation for reduced abundances of tailed
frog larvae based on sedimentation of interstices of-
fered by Corn and Bury (1989). It appears that tailed
frog larval abundances were reduced by some factor
other than the direct impact of embeddedness, possibly
as a result of the inhibition of periphyton growth, the
scouring of that growth from streambed substrates, or
both. Our results also documented differential use of
stream mesohabitats by two of these species, and dem-
onstrate how fine sediments can differentially affect
stream amphibians in accordance with their particular
meso- and microhabitat associations.

Amphibians as bioindicators

Results of our analyses are consistent with other
studies that examined the habitat associations of these
species at finer spatial scales and in ecosystems other
than the redwoods (Murphy et al. 1981, Hawkins et al.
1983, Corn and Bury 1989, Bury et al. 1991, Parker
1991, Welsh 1993; H. H. Welsh and A. J. Lind, un-
published manuscript). Bury and Corn (1988) dis-
cussed the potential negative impacts of erosion events
on stream amphibians of the Pacific Northwest. Such
impacts have been documented for other stream sys-
tems in connection with timber harvesting activities
and associated road building (Burns 1972, Beschta
1978, Rice et al. 1979, Reid and Dunne 1984, Cham-
berlin et al. 1991, Furniss et al. 1991). Corn and Bury
(1989) documented differences in amphibian species
richness and in the density and biomass of southern
torrent salamanders, tailed frog larvae, and Pacific gi-
ant salamanders in logged vs. unlogged streams in
southern Oregon. They attributed these declines to loss
of critical microhabitat due to infusions of fine sedi-
ments. Populations of stream amphibians can be par-
ticularly sensitive to increased siltation because they
frequent interstitial spaces among theloose, coarse sub-
strates that comprise the matrix of most natural stream-
beds of the Pacific Northwest (Bury and Corn 1988,
Corn and Bury 1989). Sedimentation fills these spaces,
reducing available cover and foraging area and, un-
doubtedly, has similar impacts on other substrate-
dwelling biota (cf. Lisle 1989, Lisle and Lewis 1992;
see also Waters 1995).

As to the question of their applicability as bioindi-
cators of environmental stress, we conclude that mea-
suring and monitoring stream amphibian densities can
provide a highly suitable and extremely sensitive ba-
rometer of ecological stress resulting from fine sedi-
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ment inputs, arguably one of the most pervasive stres-
sors of lotic systems worldwide (Waters 1995). Other
studies have indicated that the tailed frog and torrent
salamander also show a marked sensitivity to another
stressor in lotic systems, increased water temperature
(Brattstrom 1963, deVlaming and Bury 1970, Claussen
1973, Welsh 1990, Welsh and Lind 1996). We believe
that stream amphibians demonstrate strong potential as
““sensitive species’ (cf. Odum 1992), whose numbers
can change relatively quickly in response to a range of
environmental perturbations. Furthermore, use of
streambed interstices by amphibians is a characteristic
shared with early life stages of both resident and anad-
romous fishes, as well as many stream invertebrates.
These other taxa, however, are either short-lived, ex-
plosive breeders, or subject to seasonal movements, all
of which can complicate their use as bioindicators.
Many species of stream-dwelling amphibians are high-
ly philopatric, long-lived, and occur in relatively stable
populations in undisturbed ecosystems. These attri-
butes can make their relative numbers a useful and
reliable indicator of environmental perturbations, both
from known causes (Corn and Bury 1989, Blaustein et
al. 1994b) and also possibly from causes that have yet
to be identified (e.g., Corn and Fogleman 1984, Wey-
goldt 1989, Drost and Fellers 1996, Laurance 1996,
Laurance et al. 1996, Pounds et al. 1997, Wool bright
1997, Lips 1998).
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APPENDIX

Definitions of primary mesohabitat types, pool sediment measures, and microhabitat attributes measured or estimated in
association with belt samples.

Term Definition

a) Mesohabitat attributes
i) Primary mesohabitat typest

All pools Reaches with water depths from shallow to deep with evidence of scour. Cause of scour
may be an obstruction, blockage, merging of flows, or constriction. This type includes
main channel, lateral, backwater, and secondary channel pools. Flow velocities range
from very low to swift. Substrate size is highly variable.

Run/glide Wide shallow reaches flowing smoothly, with little surface agitation and no major flow
obstructions. Velocities are low to moderate. These often appear as flood riffles. Typical
substrates are gravel, cobble, and boulders.

Riffle Shallow to moderately deep, swift, turbulent water. Amount of exposed substrate will
vary. Substrates are usually cobble or boulder dominated.

Step run A sequence of runs separated by short riffle steps. Substrates are usually cobble and
boulder dominated.

Step pools A sequence of pools separated by short riffle steps. Substrates are usually cobble and

boulder dominated.

ii) Pool sediment measures
Pool tail embedded Visual estimate (percentage) of vertical surfaces of large substrates buried in fines and/or
sand in pool tail.
Pool bowl! sediment Depth of sediment to the nearest tenth of a centimeter is taken at three points along the

depth midline of the pool bowl. These measures are then averaged.
b) Microhabitat attributes Measures and estimates of microhabitat attributes taken in association with amphibian
sampling.
i) Aquatic conditions
Proportion margint Visual estimate (percentage) of channel composed of margin flow (percentage).
Proportion intermediate Visual estimate (percentage) of channel composed of intermediate flow.
Proportion thalweg Visual estimate (percentage) of channel flow composed of thalweg flow.
Flow margin Flow rate in channel margin measured with a flowmeter in centimeters per second.
Flow intermediate Flow rate in intermediate channel flow measured with a flowmeter in centimeters per
second.
Flow thalweg Flow rate in channel thalweg measured with a flowmeter in centimeters per second.
Canopy opent Measured by densiometer at center of the belt (percentage).
Water temperature Measured by thermometer (°C).
Density of other Density (captures per square meter) of the two other species of amphibians present in the
amphibians8 belt.
il) Cover estimates Visual estimate of instream cover (percentage) in a series of categories.
Undercut bankst Overhang of stream banks, within 30 cm of water surface.
Woody debrist Woody debris of any size, including leaf litter overhanging water surface or underwater.

Riparian vegetationt Vegetation growing on the banks or in the stream. Must overhang within 30 cm of the
water surface.

Large rockt Comprised of boulders and bedrock ledges. Only those portions that provide an overhang
capable of hiding an amphibian are counted in this estimate.
Without covert Portion of the belt lacking any of the above cover types.
iii) Coarse aquatic Visual estimate of belt surface area comprised of coarse substrates (percentage) in the
substrates|| following categories.
Gravel 2.0-32.0 mm in diameter
Pebble 32.0-64.0 mm in diameter
Cobble 64.0—256.0 mm in diameter
Large rock >256.0 mm in diameter and bedrock
Woody debrist Woody debris of any size and leaf litter. Must be in or surrounded by water.
Fine gravel volume Proportion of mass of sediment sample taken at each belt (2.0-16.0 mm diameter).

Coarse gravel volume Proportion of mass of sediment sample taken at each belt (16.0-32.0 mm diameter).
iv) Fine aquatic substrates||

Embedded Visual estimate (percentage) of vertical surfaces of large substrates buried in fines and/or
sand in the belt.

Finest Visual estimate (percentage) of belt surface area comprised of substrates <0.06 mm
diameter.

Sandt Visual estimate (percentage) of belt surface area comprised of substrates 0.06—2.0 mm
diameter.

Silt volumet Proportion of mass of sediment sample taken at each belt (samples are dried before sifting
and weighing; <0.063 mm diam).

Sand volumet Proportion of mass of sediment sample taken at each belt (0.063-2.0 mm diameter).

Nonfilamentous algae  Visual estimate (percentage) of belt substrates covered by nonfilamentous algae growth.

T Modified from Hawkins et al. (1993).

I Variable is transformed using arcsine to meet assumptions of normality.

8§ Variable is transformed using natural log to meet assumptions of normality.
|| Particle size based on Platts et al. 1983.
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DISCLAIMER

Recovery plans delineate reasonable actions that are believed to be
required to recover and/or protect listed species. We, the U.S. Fish and Wildlife
Service, publish recovery plans, sometimes preparing them with the assistance of
recovery teams, contractors, State agencies, and other affected and interested
parties. Objectives of the recovery plan will be attained and any necessary funds
made available subject to budgetary and other constraints affecting the parties
involved, as well as the need to address other priorities. Recovery plans do not
obligate other parties to undertake specific tasks and may not represent the views
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recovery plan formulation, other than our own. They represent our official
position only after they have been signed by the California/lNevada Operations
Manager, Regional Director, or Director as approved. Recovery plans are
reviewed by the public and submitted to additional peer review before we adopt
them as approved final documents. Approved recovery plans are subject to
modification as dictated by new findings, changes in species status, and the
completion of recovery actions.
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EXECUTIVE SUMMARY

Background: The Silver King Creek drainage is located on the eastern slope of
the Sierra Nevada Range, in Alpine County, California. It is a major tributary to
the East Fork of the Carson River, which drains into the Lahontan Basin. It
provides habitat for one fish species, Paiute cutthroat trout (Oncorhynchus clarki
seleniris), that is listed as threatened under the Endangered Species Act of 1973, as
amended. It also provides known or potential habitat for two amphibian candidate
species, the Sierra Nevada population of the mountain yellow-legged frog (Rana
muscosa) and the Yosemite toad (Bufo canorus). All Paiute cutthroat trout
recovery actions were evaluated to minimize adverse impacts to the frog and toad.

Current Species Status: The Paiute cutthroat trout was originally listed as
endangered on March 11, 1967 (U.S. Fish and Wildlife Service 1967) under the
Endangered Species Preservation Act of 1966. On July 16, 1975, Paiute cutthroat
was reclassified as threatened under the Endangered Species Act of 1973 (U.S.
Fish and Wildlife Service 1975) to facilitate management and allow regulated
angling. It currently occupies approximately 18.6 kilometers (11.5 miles) of
historically fishless stream habitat in the Silver King drainage above Llewellyn
Falls and above a barrier in Corral and Coyote Creeks (Figures 1 and 2). Four
self-sustaining, genetically pure populations of Paiute cutthroat trout are known to
occur out-of-basin in the North Fork of Cottonwood Creek, Stairway Creek,
Sharktooth Creek, and Cabin Creek (Figures 1, 3, and 4).

Recovery Priority: The Paiute cutthroat trout has a recovery priority number of 9,
per criteria published by a Federal Register notice in 1983 (U.S. Fish and Wildlife
Service 1983). This priority number indicates a subspecies with moderate degree
of threat and a high potential for recovery.

Habitat requirements: The life history and habitat requirements for Paiute
cutthroat trout are similar to those reported for other western stream-dwelling
salmonids. All life stages require cool, well-oxygenated waters. Adult fish prefer
stream pool habitat in low gradient meadows with undercut or overhanging banks
and abundant riparian vegetation. Paiute cutthroat trout can survive in lakes, but
there is no evidence that they ever occurred naturally in any of the lakes within the




Silver King basin. To spawn successfully, they must have access to flowing
waters with clean gravel substrates.

Recovery Goal: Recovery of Paiute cutthroat trout sufficient to allow delisting

of the species.

Recovery Objectives: Improve the status and habitat of Paiute cutthroat trout

and eliminate competition from nonnative salmonid species.

Recovery Criteria: Paiute cutthroat trout will be considered for delisting when

the following objectives are met:

1)

2)

3)

4)

5)

All nonnative salmonids are removed from Silver King Creek and its
tributaries downstream of Llewellyn Falls to fish barriers in Silver King
Canyon;

A viable population occupies all historic habitat in Silver King Creek and
its tributaries downstream of Llewellyn Falls to fish barriers in Silver
King Canyon;

Paiute cutthroat trout habitat is maintained in all occupied streams;

The refuge populations in Corral and Coyote Creeks, Silver King Creek,
and tributaries above Llewellyn Falls as well as out-of-basin populations
are maintained as refugia and are secured from the introduction of other
salmonid species; and

A long-term conservation plan and conservation agreement are developed,
which will be the guiding management documents once Paiute cutthroat
trout are delisted.



Recovery Actions:

Remove nonnative trout from historic Paiute cutthroat trout habitat.
Reintroduce Paiute cutthroat trout into historic habitat.

Protect and enhance all occupied Paiute cutthroat trout habitat.
Continue to monitor and manage existing and reintroduced populations.
Develop a long-term conservation plan and conservation agreement.
Provide public information.

I o o

Implementation Participants: The California Department of Fish and Game
and the U.S. Forest Service will assist the U.S. Fish and Wildlife Service in
implementing recovery tasks.

Total Estimated Cost of Recovery ($1,000's):

Year Action1 Action?2 Action3 Action4 Action5 Action6

2004 38 -- 2 19.73 -- 2.9
2005 31 ~- 49.5 31.23 ~- 2.9
2006 31 -- 51.1 38.31 - 2.9
2007 -- 8 37 20.73 -- 2.9
2008 -- 8 4.08 20.73 -- 0.4
2009 ~= 8 3.6 23.81 ~= ~-
2010 -- 8 2 20.73 6 --
2011 -- 8 2 20.73 6 --
2012 -- -- 3.6 20.81 -- --
2013 ~- - 4.08 18.73 - -
TOTAL 100 40 158.95  235.5 12 12

The total estimated cost of recovering Paiute cutthroat trout is $558,450, plus
additional costs that cannot be estimated at this time.

Date of Recovery: Delisting of the Paiute cutthroat trout could be initiated in
2013, if tasks are implemented as recommended and recovery criteria are met.
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I. INTRODUCTION

A. Brief Overview

The Paiute cutthroat trout (Oncorhynchus clarki seleniris) is native to
Silver King Creek in the East Fork Carson River drainage on the Humboldt-
Toiyabe National Forest, Alpine County, California. This basin also provides
known or potential habitat for two amphibian candidate species, the Sierra
Nevada population of the mountain yellow legged frog (Rana muscosa) and the
Yosemite toad (Bufo canorus). Paiute cutthroat trout evolved in isolation from
other fish species in this headwater tributary of the Lahontan Basin.

The Paiute cutthroat trout was originally listed as endangered on March
11, 1967 (U.S. Fish and Wildlife Service 1967) under the Endangered Species
Preservation Act of 1966. On July 16, 1975, the Paiute cutthroat trout was
reclassified as threatened under the Endangered Species Act of 1973 (U.S. Fish
and Wildlife Service 1975) to facilitate management and allow regulated angling.
Critical habitat has not been designated for this species. The historical
distribution of Paiute cutthroat trout is thought to have been limited to Silver King
Creek and its tributaries below an impassable barrier (Llewellyn Falls) to
downstream barriers located in Silver King Canyon. In the early part of the
twentieth century they were eliminated from their presumed historic habitat
through hybridization with introduced rainbow trout (Oncorhynchus mykiss),
golden trout (Oncorhynchus mykiss aguabonita), and Lahontan cutthroat trout
(Oncorhynchus clarki henshawi). Their range was extended into the upper
reaches of Silver King Creek and its tributaries by one or more unofficial
transplants of fish above Llewellyn Falls starting in 1912.

The current distribution of Paiute cutthroat trout within the Silver King
Creek drainage is the upper reaches of Silver King Creek and its tributaries above
Llewellyn Falls, and Corral Valley and Coyote Valley Creeks below Llewellyn
Falls. The progeny of these early day transplants have been introduced into
several other lakes and streams in California and at least four self-sustaining
populations have become established outside the historic drainage (Figure 1).
The four out-of-basin populations occur in the North Fork of Cottonwood Creek
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Figure 1. Distribution of Paiute cutthroat trout in east-central California, showing locations of
currently occupied streams (yellow circles) and introductions that have failed or introgressed with
other trout species (red circles).
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and Cabin Creek (Inyo National Forest, Mono County, California), Sharktooth
Creek (Sierra National Forest, Fresno County, California), and Stairway Creek
(Sierra National Forest, Madera County, California). To prevent the extinction of
this fish and to attain its recovery, all viable extant populations must be
maintained and secured, nonnative fish must be removed from historic habitat,
and Paiute cutthroat trout must be successfully reintroduced into Silver King
Creek from Llewellyn Falls downstream to Silver King Canyon.

A recovery plan for the Paiute cutthroat trout was prepared in 1985 (U.S.
Fish and Wildlife Service 1985). The objectives of the 1985 recovery plan were
to reestablish a pure population of Paiute cutthroat trout in Silver King Creek
above Llewellyn Falls, and secure and maintain the integrity of the occupied
habitats in Silver King Creek, North Fork Cottonwood Creek, and Stairway
Creek, all which occur outside of the presumed historic habitat. The 1985
recovery plan did not address recovering Paiute cutthroat in its historic habitat
because it was not known that natural barriers existed which would prevent
upstream migration of non-native salmonids into historic habitat. This revised
recovery plan will incorporate recent research data and address the species’
current status, threats, distribution, and recovery needs. It also addresses the
effects of recovery actions on the mountain yellow-legged frog and Y osemite
toad, both of which occur within the Silver King Creek drainage and at the sites
of the out-of-basin populations. All Paiute cutthroat trout recovery actions have
been evaluated to minimize adverse impacts to the frog and toad. In keeping with
our current policy (U.S. Fish and Wildlife Service and National Oceanic and
Atmospheric Administration 1994), this recovery plan identifies tasks to maintain
ecosystem integrity as well as recover the listed species.

Based on new information and completed tasks, we have determined it is
necessary to revise recovery criteria and tasks within the 1985 Paiute cutthroat
trout recovery plan. The new information and completed tasks include: 1) the
discovery of fish barriers downstream of Llewellyn Falls that would enable the
expansion of Paiute cutthroat trout into historic habitat, 2) elimination and
reduction of threats to existing populations, 3) increased knowledge about Paiute
cutthroat trout population dynamics based on long-term trend data, and



4) information about the current status of out-of-basin populations based on
recent population estimates.

The extremely limited native range of the Paiute cutthroat trout,
approximately 14.7 kilometers (9.1 miles) of stream habitat within a single
watershed (Figure 2), is the primary factor in identifying recovery tasks. Potential
recovery activities within the native range include the reintroduction of Paiute
cutthroat trout downstream from Llewellyn Falls to Silver King Canyon once
nonnative fish have been removed, and the protection of stream habitat in the
Silver King Creek watershed. If the Paiute cutthroat trout occurred only in its
currently occupied habitat, it would be highly vulnerable to extinction because:
1) genetic diversity could be dramatically reduced by a catastrophic event within
any of the five drainages it currently occupies, 2) populations could become
quickly introgressed (lose their distinctiveness due to introduction of genes from
another population into the gene pool) as the result of an unauthorized
introduction of other salmonids, and 3) genetic diversity could be subjected to
additional severe bottlenecks due to inadequate population size. However,
reintroduction of Paiute cutthroat trout to historical habitat, in combination with
populations existing upstream of Llewellyn Falls and out-of-basin, will
substantially reduce these extinction threats.

B. Species Description

The Paiute cutthroat trout is a distinctive member of the cutthroat trout
complex, distinguishable from other cutthroat trouts by body coloration and the
absence, or near absence, of body spots. Snyder (1933, 1934) described these fish
as a new species, (Salmo seleniris), based on: 1) absence of body spots, 2)
slender body form, 3) relatively small scales, and 4) vivid coloration. Subsequent
comparisons of the type specimens with other cutthroat subspecies (Ryan and
Nicola 1976, Behnke 1980) revealed that the meristic (relating to number and
relation of body parts) and morphometric (relating to measurement of external
form) characters for Paiute cutthroat trout are also typical of those characterizing
Lahontan cutthroat trout. In recognition of the similarity of Paiute cutthroat trout
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Figure 2. Historic (blue) and currently occupied (red) habitat for Paiute cutthroat trout in
Silver King Creek, Humboldt-Toiyabe National Forest, Alpine County, California.
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and other cutthroat subspecies, Vestal (1947) relegated the Paiute cutthroat trout
to a subspecies of Salmo clarki. Miller (1950) and Shapovalov and Dill (1950)
accepted this reclassification and it was recognized as Salmo clarki seleniris. All
western North American trout have been reclassified from the genus Salmo to the
genus Oncorhynchus, as summarized by Smith and Stearly (1989) and adopted by
the American Fisheries Society’s Committee on Names of Fishes (Robins et al.
1991).

Behnke and Zarn (1976) concluded, on the basis of gillraker comparisons,
that the separation of Paiute cutthroat from Lahontan cutthroat occurred relatively
recently (no more than 5,000 to 8,000 years ago), following the desiccation of
Lake Lahontan. Paiute cutthroat trout and Lahontan cutthroat trout both typically
possess 150 to 180 lateral series scales, 60 to 63 total vertebrae, 50 to 70 pyloric
caeca (finger-like projections of the small intestine), and 21 to 27 gill rakers
(bony projections from the gill arches). In the past, it was not possible to
distinguish between the two subspecies on the basis of electrophoretic analytical
techniques (Busack and Gall 1981). However, development of diagnostic DNA
microsatellite markers may provide discrimination in the future (B. May,
University of California, Davis, California, pers. comm. 2001).

Body spotting is the primary diagnostic character distinguishing the Paiute
cutthroat trout from the Lahontan cutthroat trout. Paiute cutthroat trout have been
known to have up to 9 body spots, but rarely more than 5, whereas Lahontan
cutthroat trout typically possess 50 to 100 body spots and may have more. A
secondary, but unquantifiable, distinguishing character is body coloration. Paiute
cutthroat trout are typically coppery to purplish-pink, whereas Lahontan cutthroat
trout from comparable stream environments are normally silver-yellow to light
green.

C. Associated Candidate Species

In addition to Paiute cutthroat trout, two amphibian species that are
candidates for listing, the mountain yellow-legged frog (Rana muscosa) and
Yosemite toad (Bufo canorus), are known to occur in the Silver King Creek
drainage.



1. Sierra Nevada Population of Mountain Yellow-legged Frog

On October 12, 2000, we published a 90-day finding for a petition to list
the Sierra Nevada population of the mountain yellow-legged frog under the
Endangered Species Act (U.S. Fish and Wildlife Service 2000a). We found the
petition to have substantial evidence that listing the species as endangered may be
warranted. We subsequently prepared a 12-month finding on the petition to list
the Sierra Nevada population of the mountain yellow-legged frog. This finding
was published in the Federal Register on January 16, 2003 (U.S. Fish and
Wildlife Service 2003). We found that proposing to list this population was
warranted but precluded by higher priority listing actions, and the population is
now considered a candidate for listing. The southern California population of the
mountain yellow-legged frog, which is currently listed as endangered, does not
occur within the range of the Paiute cutthroat trout.

The mountain yellow-legged frog is a member of the family Ranidae (true
frogs). It is a medium-sized frog with adults reaching 50 to 80 millimeters (2.0 to
3.1 inches) in length. The species attains lengths of 67 millimeters (2.6 inches) in
males and 80 millimeters (3.1 inches) in females (Zweifel 1955, 1968). Their
undersides range from a cream color to brilliant yellow. Dorsal coloration varies
from drab olive to dark brown, with patterns ranging from discrete dark spots that
can be few and large, to smaller and more numerous spots with a mixture of size
and shapes. Tadpoles reach up to 76 millimeters (3.0 inches) in size and take from
2 to 4 years to metamorphose. Male frogs can smell strongly of garlic during the
breeding season. The call of the male frogs is rarely heard because they vocalize
while underwater.

Within the Silver King Creek drainage, mountain yellow-legged frogs
have been observed along the mainstem in Upper Fish Valley, the artificial
channel in Upper Fish Valley, the lower portion of Fly Valley Creek, and at
Whitecliff Lake. As recently as 1993, several thousand mountain yellow-legged
frogs were observed in the Silver King Creek drainage along the shores of
Whitecliff Lake (P. Shanley, U.S. Forest Service, pers. comm. 2000). Prior to
2001, mountain yellow-legged frog occurrence information was primarily
gathered during fish survey or management activities. In the summer of 2001, the



California Department of Fish and Game conducted a drainage-wide survey for
amphibians. No adult mountain yellow-legged frogs were observed at Whitecliff
Lake or other areas within the Silver King Creek drainage. However, two
mountain yellow-legged frog tadpoles were observed in an artificial channel
created as rearing habitat for Paiute cutthroat trout in Upper Fish Valley. In 2002,
three adult mountain yellow-legged frogs were observed above Llewellyn Falls in
the course of Paiute cutthroat trout surveys.

Chango and Wolf Creek Lakes, south of the Silver King Creek drainage in
the West Walker River drainage, historically supported mountain yellow-legged
frogs. Chango Lake is approximately 4.0 kilometers (2.5 miles) from upper
Silver King Creek. Wolf Creek Lake is approximately 4.8 kilometers (3.0 miles)
from upper Silver King Creek. In 1999, approximately 200 adult and 300 larval
frogs were seen at Chango Lake (P. Shanley, pers. comm. 2000). An early survey
in 2001 at Chango Lake yielded no mountain yellow-legged frogs. However, in a
follow-up late-season survey, a total of 3 adults and 95 tadpoles were observed
(D. Becker, California Department of Fish and Game, pers. comm. 2001). The
population in Wolf Creek Lake is believed to be extirpated.

A conservation assessment and strategy program has been initiated for the
mountain yellow-legged frog. A draft assessment has been prepared by the U.S.
Forest Service, in cooperation with State and Federal agencies, universities, and
research scientists, but has not yet been finalized. This conservation assessment
will synthesize the best available information, including life history, habitat
association, and risk factors and identify occupied and unoccupied habitats
essential for the conservation of the species (U.S. Forest Service 2001).

2. Yosemite Toad

On October 12, 2000, we published a 90-day finding for the petition to list
the Yosemite toad (U.S. Fish and Wildlife Service 2000b). We found the petition
to have substantial evidence that listing the species as endangered may be
warranted. Our 12-month finding on the petition to list the Yosemite toad was
published in the Federal Register on December 10, 2002 (U.S. Fish and Wildlife
Service 2002). We found that proposing to list the Yosemite toad was warranted,



but precluded by higher priority listing actions; the species is now considered a
candidate for listing.

The Yosemite toad is a high elevation species that occurs in the central
Sierra Nevada Range (Stebbins 1966). Within the Silver King Creek drainage,
the range of the Yosemite toad and western toad (Bufo boreas) overlap, and some
degree of hybridization is suspected to occur. The Yosemite toad is a close
relative of three toad species, the western toad, black toad (B. exsul), and
Amargosa toad (B. nelsoni) (Blair 1972, Stebbins 1966). Y osemite/western toad
hybridization occurs in the northern portion of the Yosemite toad’s range in the
Blue Lake region of the Carson-lceberg Wilderness, just southeast of Carson Pass
in Alpine County (Karlstrom 1962, Stebbins 1966). The Yosemite toad is a small
to medium-sized toad with no head crests and large, flat circular parotoid glands
(warty poison glands on the head) that are slightly separated (Karlstrom 1962).
Yosemite toads show a high degree of sexual dimorphism (differing appearance
of males and females). Females are larger and darker colored, with irregular dark
blotches bordered with white, and males are smaller and speckled with black
spots on a dull yellow to olive-greenish background and without distinct dark
patches on their back (Karlstrom 1962).

A California Department of Fish and Game summer amphibian survey in
2001 documented occurrence of Yosemite toads, western toads, and hybrid
Yosemite/western toads in the Silver King Creek drainage. Yosemite toads have
also been observed in Silver Creek Meadows, which is situated below Chango
Lake, in the West Walker River drainage. No quantitative surveys have been
conducted to assess population size in the Silver King drainage. Additionally, the
Sierra National Forest has been conducting surveys for Yosemite toads for the
past decade. Yosemite toads have been noted in the Stairway Creek drainage in
1996, 2000, and 2001, and at Sharktooth Lake in 1999 (P. Strand, Sierra National
Forest, pers. comm. 2002). A conservation assessment that is similar to efforts by
the U.S. Forest Service for the mountain yellow-legged frog will also be
undertaken for the Yosemite toad.

Other than recent surveys, no specific conservation actions directed
towards the mountain yellow-legged frog and Yosemite toad in the Silver King



Creek drainage have been completed. However, several measures including
livestock grazing closures and other habitat improvement projects have likely
benefitted the mountain yellow-legged frog and Yosemite toad. Habitat
improvements to the artificial channel in Upper Fish Valley have been a benefit to
both amphibians. The chemical treatment of Bull Canyon Creek above the falls
to Whitecliff Lake and the cessation of stocking in Tamarack Lake have reduced
the impacts associated with introduced trout.

Prior to treatment to remove introgressed fish below Llewellyn Falls,
amphibian surveys will be conducted on lower Silver King Creek, Tamarack
Lake, Tamarack Creek, and other tributaries entering into the mainstem in that
reach. All amphibians captured in surveys will be relocated during the
treatments. There may be some negative impacts on amphibians if they are not
captured during the relocation process or through stress of handling. However,
the long-term effects of removal of nonnative and hybrid fish will be beneficial to
native amphibians.

Whitecliff Lake, Tamarack Lake, and their outflows will be maintained as
fishless waters. Amphibian populations will be monitored annually and
biological and ecological data will be gathered. An evaluation is expected to be
completed annually following the treatment to determine whether recolonization
is occurring naturally or if the reintroduction from adjacent amphibian
populations is necessary.

Recommendations from the range-wide conservation assessment and
strategy efforts will be incorporated into management activities within the Silver
King Creek drainage. These two amphibian species also co-occur with the four
out-of-basin populations of Paiute cutthroat trout (North Fork Cottonwood,
Stairway, Sharktooth, and Cabin Creeks), and conservation efforts will also be
undertaken at these locations.

D. Life History and Habitat Requirements

Few studies have been completed on the biology of the Paiute cutthroat
trout. Most of what is known is based on studies conducted by Wong (1975) and
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Diana (1975) on the introduced population in the North Fork of Cottonwood
Creek, Mono County, California. Its life history and habitat requirements appear
to be similar to those reported for other western stream-dwelling salmonids. All
life stages require cool, well-oxygenated waters. Adult fish prefer stream pool
habitat in low gradient meadows with undercut or overhanging banks and
abundant riparian vegetation (Behnke and Zarn 1976). Pools are important
rearing habitat for juveniles and act as refuge areas during winter (Raleigh et al.
1984; Swales et al. 1986; Berg 1994). During the winter months, trout move into
pools to avoid physical damage from ice scouring (Hartman 1965; Scrimgeour et
al. 1994) and to conserve energy (Everest and Chapman 1972; Cunjak 1996). As
with other salmonids, suitable winter habitat may be more restrictive than summer
habitat (Jakober et al. 1998). Paiute cutthroat trout survive in lakes, but there is
no evidence that they ever occurred naturally in any lakes within the Silver King
basin. Paiute cutthroat trout demonstrate fluvial spawning behavior and must have
access to flowing waters with clean gravel substrates.

Paiute cutthroat trout reach sexual maturity at the age of 2 years. Peak
spawning activity occurs in June and July (Wong 1975). The eggs hatch in 6 to 8
weeks and the fry emerge from the gravel in another 2 to 3 weeks. Young-of-the-
year fish rear in mainstem shoals or backwaters, and often move into intermittent
tributary streams until they reach about 50 millimeters (2.0 inches) in length
(Diana and Lane 1978; W. Somer, California Department of Fish and Game, pers.
comm. 2001).

Paiute cutthroat trout are opportunistic feeders, utilizing whatever aquatic
and terrestrial invertebrates occur in the drift. They set up dominance hierarchies
and defend these positions (Wong 1975). The largest fish typically occupy pools,
while the smaller fish utilize runs and riffles and whatever other unoccupied
habitats are available. Growth rates vary with water temperature and the
abundance of food organisms. In stream environments Paiute cutthroat trout
seldom reach sizes in excess of 250 millimeters (10 inches) total length (Moyle
1976). They attain a maximum size of 342 millimeters (13.5 inches) in Silver
King Creek (W. Somer, pers. comm. 2002). In lakes they may grow to 450
millimeters (18 inches) or more (Ryan and Nicola 1976).
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Paiute cutthroat trout eggs and fry have several natural predators -- water
shrews (Sorex palustris), dippers (Cinclus mexicanus), and trichopteron larvae --
but adult fish have few predators. Disease is apparently a significant cause of
adult mortality, particularly in the post-spawning period. Wong (1975) observed
extensive fungal infections on the dorsal and caudal fins of several spawned-out
fish in the North Fork of Cottonwood Creek. Many of these fish were so
weakened by spawning they were unable to recover. This fungal infection has
never been observed outside of North Fork of Cottonwood Creek. Few Paiute
cutthroat trout apparently live beyond the age of 3 years in a wild stream
environment (Wong 1975).

Paiute cutthroat trout are less wary than other trouts, presumably because
they evolved in a high mountain environment where terrestrial and avian
predators are not frequently encountered (Moyle 1976). Their unwariness makes
them highly vulnerable to angling. Significant population declines have been
noted in waters that are exposed to moderate or even light fishing pressure
(MacPhee 1966; Behnke 1980).

E. Distribution

The presumed historic distribution of the Paiute cutthroat trout is limited
to 14.7 kilometers (9.1 miles) of habitat, in Silver King Creek (from Llewellyn
Falls downstream to Silver King Canyon) as well as the accessible reaches of
three small named tributaries: Tamarack Creek, Tamarack Lake Creek, and the
lower reaches of Coyote Valley Creek downstream of barrier falls (Figure 2).
This watershed is entirely within the boundaries of the Humboldt-Toiyabe
National Forest. The issue of what constitutes the native range is complicated by
the paucity of early collection records and the conflicting recollections of early
observers. The situation is further complicated by one or more unofficial
transplants, and by natural events that may have altered the course of Silver King
Creek. The account presented here is based on the conclusions of Ryan and
Nicola (1976) and supported by Behnke (1980).

A barrier or series of barriers that developed in the Silver King Canyon
during the last 10,000 years led to the isolation of Paiute cutthroat trout from
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Lahontan cutthroat trout. Connell and others reported that a high falls exists on
lower Silver King Creek a short distance upstream from its confluence with
Snodgrass Creek (Ashley 1970). A 1994 California Department of Fish and
Game survey identified six potential fish barriers in the Silver King Canyon, the
two highest being 2.44 meters (8 feet) and 3.05 meters (10 feet) in two separate
channels.

Steep barrier falls exist at several locations on the mainstem and
tributaries of Silver King Creek. The locations of all known fish barriers in the
Silver King Creek drainage are shown in Figure 2. Llewellyn Falls is assumed to
have been a historic barrier to upstream fish movements in Silver King Creek on
the basis of Virgil Connell's observations and recollections. Connell, an early
grazing permittee in the basin, reported that there were no fish above Llewellyn
Falls in the early 1890's (V. Connell, letter in Ryan and Nicola 1976). In 1912,
Joe Jaunsaras, a herdsman employed by Connell, caught some fish below
Llewellyn Falls and transplanted them into Silver King Creek above the falls (V.
Connell, letter in Ryan and Nicola 1976). According to Connell these (unspotted)
fish increased in numbers above the falls ". . . until in 1924 the stream was so well
stocked, that fishing above the falls was better than below.” Connell also noticed
that sometime during this period the fish below the falls became " . . . mixed with
other kinds, probably due to the stocking on the lower stream of different
varieties.”

An alternative scenario for the introduction of Paiute cutthroat trout into
upper Silver King Creek is presented by Ashley (1970). He concluded, on the
basis of conversations with a herdsman, that the 1912 transplant was a failure and
that the population above Llewellyn Falls became established as the result of an
introduction in 1924. John Jaunsaras, the brother of the herdsman who made the
1912 transplant, reported that he and another man carried 75 5-gallon buckets of
trout upstream around the falls. The fish reportedly originated from a small
tributary of Silver King Creek that entered the mainstem just below Llewellyn
Falls. Ryan and Nicola (1976) rejected this explanation because large numbers of
fish were reported to be present above Llewellyn Falls by Connell in 1924, and
because the purported donor population below Llewellyn Falls may already have
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become introgressed by 1924. There is no evidence to suggest that the population
above Llewellyn Falls became introgressed anytime before 1949.

The means by which rainbow trout and Lahontan cutthroat trout gained
access to historic Paiute cutthroat trout habitat, and the date on which it first
occurred, are not known. It may have happened in the mid-1920's as the result of
a flood that changed the course of Silver King Creek. Ashley (1970) accepted
Connell's account of a severe cloudburst in the Silver King Creek drainage in
1927, and concluded that the resultant flood altered the course of Silver King
Creek near its confluence with Snodgrass Creek and eliminated a historic
waterfall. Alternatively, rainbow trout and Lahontan cutthroat trout may have
been introduced by early ranchers or anglers.

By 1933 when Snyder made his collections in Silver King Creek, the
population below Llewellyn Falls consisted of heavily spotted fish, and the
population above Llewellyn Falls was made up of fish without any, or with only a
small number of, body spots. Of the 79 specimens of Paiute cutthroat trout
collected by Snyder from above Llewellyn Falls in 1933, 47 had no body spots
and the remaining 32 had from 1 to 9 body spots (S. Nicola, pers. comm. in U.S.
Fish and Wildlife Service 1985).

It is not known if Paiute cutthroat trout are native to Corral Valley Creek
and its tributary Coyote Valley Creek (Figure 2). Falls near the mouth of Corral
Valley Creek are assumed to have been a historic fish barrier. However, there are
no records to confirm that this tributary was originally barren of fish. Ashley
(1970) reported that both Corral Valley and Coyote Valley Creeks contained
Paiute cutthroat trout when Connell first visited the area in 1889. Connell
believed their presence was due to the activities of French-Canadian loggers who
were working in the area in the 1860's (Ashley 1970). Vestal (1947) made the
first documented collections from these two streams in 1946, and believed that the
streams were ". . . formerly barren of fish life." He attributed their presence to the
activities of sheepmen who ". . . reportedly planted Piute (sic) trout a few at a
time in buckets from Upper Fish Valley."
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Sometime after 1950, Paiute cutthroat trout in Silver King Creek above
Llewellyn Falls became introgressed as the result of introductions of rainbow and
Lahontan cutthroat trout into the upper watershed by the California Department of
Fish and Game. Planting records indicate that 5,040 rainbow trout fry were
stocked above Llewellyn Falls during September 1949. It is unclear when or
where Lahontan cutthroat trout were stocked above Llewellyn Falls. The
populations in Corral Valley and Coyote Valley Creeks also became introgressed
sometime during the 1950's from an unknown source.

Efforts to restore pure populations of Paiute cutthroat trout above
Llewellyn Falls appear to have been successful following multiple chemical
treatments, combined with removal of hybridized trout using electrofishing. A 3-
year chemical treatment project conducted during 1991 through 1993 successfully
removed hybrid trout from Silver King Creek in Upper Fish Valley upstream from
Llewellyn Falls. The population of Paiute cutthroat trout in Fly Valley Creek has
remained isolated by a barrier falls. Hybridized trout have been removed from
Four Mile Canyon Creek by electrofishing and chemical treatment during 1991
through 1993. Corral Valley Creek was chemically treated during 1964, and
retreated during 1977 to remove hybridized trout. Electrofishing surveys
following the 1977 treatment eliminated surviving hybridized trout. The chemical
treatments of Coyote Valley Creek during 1964 and 1977 failed, however,
retreatment during 1987 and 1988 appears successful because no hybrid trout
have been observed during subsequent electrofishing surveys. These results have
been reconfirmed by allozyme and nuclear DNA analysis of tissue samples from
all populations (Israel et al. 2002).

In summary, available evidence suggests that the native range of the
Paiute cutthroat trout is limited to the reach of Silver King Creek between
Llewellyn Falls and a presumed historic barrier in Silver King Canyon, and all
accessible tributaries within this reach. This range constitutes about 14.7
kilometers (9.1 miles) of stream habitat. It is also possible that Paiute cutthroat
trout are native to Corral Valley and Coyote Valley Creeks, but that will probably
remain a matter of conjecture because there are no collection records available
from these streams to document their faunal composition before they were
influenced by man. For this reason, there is also a slight possibility that Connell's
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account of the situation is incorrect and that the true native range of the Paiute
cutthroat trout is Silver King Creek above Llewellyn Falls.

Following Snyder's discovery and description, the California Department
of Fish and Game made several attempts to transplant Paiute cutthroat trout into
other waters. The first documented introduction was made in 1937 into upper and
lower Leland Lakes. That transplant failed, but another effort was made in 1946
when they were introduced into the North Fork of Cottonwood Creek. Progeny of
that transplant survive to the present. A list of known transplant attempts is
shown in Table 1. The present distribution of Paiute cutthroat trout consists of a
population in Silver King Creek above Llewellyn Falls and tributary populations
in Fly Valley, Four Mile Canyon Creek, Coyote Valley, and Corral Valley Creeks
(Figure 2), and four self-sustaining, pure populations outside the native drainage
in the North Fork of Cottonwood and Cabin Creeks (Figure 3), and Stairway and
Sharktooth Creeks (Figure 4). The introduced population in Delaney Creek,
Yosemite National Park, Tuolumne County, introduced in 1968, is suspected to
be extirpated due to the presence of brook trout (Salvelinus fontinalis). The only
known self-sustaining lake population in Birchim Lake (Inyo National Forest,
Inyo County) was confirmed to be introgresssed with rainbow trout in 1984 (D.
Wong, California Department of Fish and Game, pers. comm. 2000).

F. Abundance

1. Silver King Creek Drainage

Paiute cutthroat trout now occupy a minimum of 33.2 kilometers (20.6
miles) of stream habitat in five widely separated drainages. Populations in the
Silver King Creek drainage occupy about 18.6 kilometers (11.5 miles) of stream
habitat, including 12.9 kilometers (8 miles) of good quality habitat that supports
on average 1,020 adult fish (> 150 millimeters [6 inches]) in 6 stream populations.
Paiute cutthroat trout occupy approximately 4.3 kilometers (2.7 miles) in Silver
King Creek above Llewellyn Falls. Results from the 2001 population survey in
Upper Fish Valley were within the range of its historical population abundance,
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Table 1. Recorded transplants of Paiute cutthroat trout.

Water Location Year Source Number Status
Lower and Upper Leland 1937 | Silver King Cr. 400 Disappeared by
Lakes (El Dorado Co., CA) 1941.

North Fork of Cottonwood | 1946 | Silver King Cr. 125 Reproducing
Cr. (Mono Co., CA) Coyote Valley Cr. 249 population
Corral Valley Cr. 27 established.
McGee Cr. (Mono Co., CA) | 1956 | North Fork of ? Unsuccessful.
Cottonwood Cr.
Bull Lake (Alpine Co., CA) | 1957 | Silver King Cr. 46 Unsuccessful.
Birchim Lake (Inyo Co., 1957 | North Fork of 70 Highly
CA) Cottonwood Cr. Introgressed.
Delaney Cr. 1966 | Four Mile Canyon Cr. | 40 Displaced by
(Tuolumne Co., CA) Fly Valley Cr. 3 brook trout.
Sharktooth Lake (Fresno 1968 | North Fork of 23 Population
Co., CA) Cottonwood Cr. established in
Delaney Cr. 6 outflow
(Sharktooth
Creek).
Cabin Cr. (Mono Co., CA) 1968 | North Fork of 60 Small reproducing
Cottonwood Cr. population
established.
Stairway Creek (Madera 1972 | Delaney Cr. 77 Reproducing
Co., CA) population
established.
Heenan Lake (Alpine Co.. 1983 | Coyote Valley Cr. 170 Unsuccessful.

CA)
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Figure 3. Refugial populations of Paiute cutthroat trout in North Fork Cottonwood Creek and Cabin
Creek, Inyo National Forest, Mono County, California.
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Figure 4. Refugial populations of Paiute cutthroat trout in the Sierra National Forest, in Stairway Creek,
Madera County, and Sharktooth Creek, Fresno County, California.
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suggesting that the population may still be expanding (Figure 5). A total of 217
adult trout were observed during the snorkel and electrofishing surveys in 2001.
Based on population estimates that compare multiple-pass electrofished test
sections, the population could consist of as many as 424 adult fish, which is the
average number of adults for this 1,900-meter (1.2-mile) reach. Figures 4 through
8 show how variable these populations can be as well as how quickly Paiute
cutthroat trout rebound from chemical treatments and natural disturbance.

Twenty population estimate surveys have been conducted on Four Mile
Canyon Creek. The first was in 1968, and they have been conducted nearly every
year since 1984. Figure 6 shows the results from those surveys. In 2000,
California Department of Fish and Game surveyed 250 meters (820 feet) of
stream and estimated 78 adult fish per kilometer (126 per mile), which is lower
than the average of 133 adult fish per kilometer (215 per mile). Adult numbers
have stayed relatively constant while juvenile numbers have fluctuated widely.
Paiute cutthroat trout occupy approximately 3 kilometers (1.9 miles) of habitat in
Four Mile Canyon Creek.

Seven population estimate surveys have been conducted on Fly Valley
Creek. The first survey was in 1984 and the last was in 2000 (Figure 7). In 2000,
California Department of Fish and Game surveyed 150 meters (492 feet) of
stream and estimated 118 adult fish per kilometer (190 per mile), which is lower
than the average of 221 adult fish per kilometer (356 per mile). While juvenile
numbers have historically fluctuated, adult numbers have stayed relatively
constant. Paiute cutthroat trout occupy approximately 1.8 kilometers (1.1 miles)
of habitat in Fly Valley Creek.

Eight population estimate surveys have been conducted on Corral Valley
Creek. The first survey was in 1974 and the last was in 2000 (Figure 8). In 2000,
California Department of Fish and Game surveyed a 150-meter (492-foot) section
and estimated 59 adult fish per kilometer (95 per mile), which is lower than the
average of 148 adult fish per kilometer (238 per mile). It is unclear why the
population decreased in 2000, but this decrease is most likely due to natural
fluctuations in the population. Paiute cutthroat trout occupy approximately 3.6
kilometers (2.2 miles) of habitat in Corral Valley Creek.
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inches]). Upper Fish Valley was treated with rotenone in 1964, 1976,
and 1991 to 1993. The Silver King Creek drainage experienced heavy
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Fish and Game, unpubl. data).
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Historical population estimates (1968 to 2000) from Four Mile Canyon
Creek in the Silver King Creek drainage. The white bars represent adult
Paiute cutthroat trout (over 150 millimeters [6 inches]) and the dark bars
represent juvenile Paiute cutthroat trout (under 150 millimeters [6
inches]). In 1968, 1973, and 1980 population estimates represent both
adult and juvenile fish. Four Mile Canyon Creek was treated with
rotenone from 1991 to 1993. The Silver King Creek drainage
experienced heavy runoff in 1982, 1986, and 1998. (W. Somer,
California Department of Fish and Game, unpubl. data).

21



Estimated number of fish / mile

Figure 7.

Figure 8.

L L L L B L BN
600 — — -
500 —
400 - —

300 — =
0O ADULTPCT
200 —

i | ®m JuvecT
100 — | —
0 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1 l 1 1 1 1

1980 1985 1990 1995 2000
Year

Historical population estimates (1984 to 2000) from Fly Valley Creek in
the Silver King Creek drainage. The white bars represent adult Paiute
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Silver King Creek drainage experienced heavy runoff in 1982, 1986, and
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Historical population estimates (1974 to 2000) from Corral Valley Creek in
the Silver King Creek drainage. The white bars represent adult Paiute
cutthroat trout (over 150 millimeters [6 inches]) and the dark bars represent
juvenile Paiute cutthroat trout (under 150 millimeters [6 inches]). Corral
Valley Creek was treated with rotenone in 1964 and 1977. The Silver King
Creek drainage experienced heavy runoff in 1982, 1986, and 1998. (W.
Somer, California Department of Fish and Game, unpubl. data).
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Population estimates on Coyote Valley Creek were sporadically conducted
from 1964 to 2000 (Figure 9). Two separate 150-meter (492-foot) sections,
Upper Meadow and Lower Meadow, were surveyed. In 2000, California
Department of Fish and Game estimated 508 adult fish per kilometer (819 per
mile) for the Upper Meadow section, which is slightly lower than the average of
528 adult fish per kilometer (852 per mile). The Lower Meadow section had an
estimated 589 adult fish per kilometer (950 per mile), which is higher than the
average of 444 adult fish per kilometer (716 per mile). Paiute cutthroat trout
occupy approximately 4.9 kilometers (3 miles) of habitat in Coyote Valley Creek.

2. North Fork of Cottonwood Creek

Occupied habitat for Paiute cutthroat trout in the North Fork of
Cottonwood Creek is limited to the uppermost 5.5 kilometers (3.4 miles) of
stream above the Tres Plumas barrier. In 1946, 401 Paiute cutthroat trout from
the Silver King Creek drainage (Table 1) were stocked. A standard section of
stream, from Granite Meadow downstream to a standard point just above the Tres
Plumas barrier, has been surveyed visually since 1989 by the California
Department of Fish and Game (Figure 10). The exclusion of grazing since 1993
and spawning enhancement projects in 1995 and 1996, which created 51
spawning sites, appear to have increased Paiute cutthroat trout numbers (D.
Becker, unpubl. data).

3. Cabin Creek

Cabin Creek was originally stocked in 1968 with 60 individuals from the
North Fork of Cottonwood Creek. Occupied habitat for Paiute cutthroat trout in
Cabin Creek is approximately 2.4 kilometers (1.5 miles). Visual surveys were
conducted on Cabin Creek in 1995 and 2000 (D. Becker, California Department
of Fish and Game, unpubl. data). In 1995, 139 fish were observed and were
broken down into size classes. Thirty-eight fish were between 100 and 200
millimeters (4 and 8 inches). The remaining 101 fish were between 200 to 254
millimeters (8 to 10 inches). In 2000, 186 fish were observed. This survey did
not break down individual sizes, although multiple size classes were present.
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Figure 9.

Estimated number of fish / mile

Estimated number of fish / mile

200 o e o
1750 — —
1500 — M —
1250 — —
1000~ [ =
750 — =

500 — =

250 — HH —
0 1\\T‘\\\\‘\\\\‘\T\\‘1111‘\\\\‘\\\1‘\1\\]\\\1

1960 1965 1970 1975 1980 1985 1990 1995 2000

Year
2000 TYTY‘TTTT‘TTTT‘TYTT‘YYYT‘TTYT‘TTYT‘TTYT‘YTYT

1750 — -

1500 00 ADULTPCT i

O JUVPCT
1250 — —
1000 — —

750 — —

500 — =

250 |- H H -
01\\T‘\\\\‘\\\\‘\\\‘11111\1\\‘\m\\l11\\\\\1

1960 1965 1970 1975 1980 1985 1990 1995 2000
Year

Historical population estimates (1984 to 2000) from Coyote
Valley Creek in the Silver King Creek drainage. Figure A
represents the Upper Meadow section and figure B represents
the Lower Meadow section. The white bars represent adult
Paiute cutthroat trout (over 150 millimeters [6 inches]) and the
dark bars represent juvenile Paiute cutthroat trout (under 150
millimeters [6 inches]). Coyote Valley Creek was treated with
rotenone in 1964, 1977, and 1987 t01988. The Silver King
Creek drainage experienced heavy runoff in 1982, 1986, and
1998. (W. Somer, California Department of Fish and Game,
unpubl. data).
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Figure 10. Visual observations from the North Fork of Cottonwood
Creek, Inyo National Forest, since 1989. The numbers include
all size classes observed (D. Becker, California Department of
Fish and Game, unpubl. data).

4. Stairway Creek

The population in Stairway Creek occupies approximately 3.5 kilometers
(2 miles) of stream habitat. Strand and Eddinger (1999) provide a summary of
historic population estimates in Stairway Creek. In 1972, 77 individuals from
Delaney Creek were stocked into Stairway Creek. Population surveys in Stairway
Creek using electrofishing methods occurred in 1974 through 1977 and 1981. In
1974, surveys located 5 adults and in 1975, 12 individuals were located (6 adults
and 6 juveniles). Surveys conducted in 1976 and 1977 showed a large increase in
numbers found with 150 and 118 individuals respectively. In 1981, a more
thorough survey was conducted, which estimated the population at 36.6
individuals per 100 meters (590 per mile) (excluding young of year) with 76
percent of the population estimated as adults (greater than 127 millimeters [5
inches]). In 1996, the Sierra National Forest conducted visual observations of
Paiute cutthroat trout in each habitat by life stage on 2.5 kilometers (1.5 miles) of
stream. Strand and Eddinger (1999) reported seeing 22.7 individuals per 100
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meters (366 per mile) with an estimated 70 percent of the population being adults
(greater than 127 millimeters [5 inches]). Comparison of population estimates
between years is not statistically reliable since different methods were used and
different lengths of stream were surveyed. A rain on snow event that occurred in
1997 resulted in down-cutting of the stream channel, reduced habitat complexity,
and fewer fish during the 2000 survey (P. Strand, pers. comm 2002). However,
the fish that were observed appeared more robust. Because of past mortality rates
from electrofishing salmonids on the Sierra National Forest, fly rod depletion
(Stephens and Christenson 1980) was selected as a means to estimate the number
of fish per pool during the 2000 survey. Thirty pools were sampled with an
average of 4.3 individuals per pool (P. Strand, unpubl. data). The fly rod
depletion method is not intended to be statistically reliable and is biased towards
larger fish; however, it can be used to determine the minimum number of fish per
pool.

5. Sharktooth Creek

Strand and Eddinger (1999) also provided a summary of historic
population estimates in Sharktooth Creek. In 1968, 29 individuals, 6 from
Delaney Creek and 23 from North Fork of Cottonwood Creek, were stocked into
Sharktooth Lake. In 1970, a 4-hour angling survey conducted in the lake resulted
in no fish taken. In 1973, visual surveys of the lake and outlet stream (Sharktooth
Creek) resulted in no observations. In 1975, personnel of the California
Department of Fish and Game noted several Paiute cutthroat trout in the outlet
stream. The next survey was conducted in 1999 by Sierra National Forest
personnel. Fish from Sharktooth Lake evidently moved downstream into
Sharktooth Creek and now occupy approximately 3.2 kilometers (2 miles) of
stream from the outlet of Sharktooth Lake to the confluence with Lost Keys Lake
outlet stream. Fly rod depletion and visual observation were selected as a means
to estimate the number of fish per pool (Stephens and Christenson 1980).
Twenty-five pools were sampled in the only low gradient section of occupied
habitat. Fifty-eight individuals were caught or observed in the pools for an
average of 2.32 fish per pool. The fly rod depletion method is not intended to be
statistically reliable and is biased towards larger fish; however, it can be used to
determine the minimum number of fish per pool.
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G. Habitat Description
1. Silver King Creek Drainage

As part of the California Wilderness Act, 65,000 hectares (160,000 acres)
were set aside in 1984 as the Carson-lceberg Wilderness. This area is managed
both by the Humboldt-Toiyabe and Stanislaus National Forests. The entire
portion of the Silver King Creek drainage occurs within the Humboldt-Toiyabe
National Forest. This description of habitat is based on the account presented by
Ryan and Nicola (1976).

Silver King Creek is a tributary of the East Fork Carson River, which
drains into the Lahontan Basin. The creek originates at 2,926 meters (9,600 feet)
elevation in the southernmost portion of the drainage, and flows north through
three distinct valleys for approximately 22.5 kilometers (14 miles) where it meets
the East Fork Carson River. Between the headwaters and the confluence of Silver
King Creek with the East Fork Carson River, eight tributaries, three above and
five below Llewellyn Falls, join Silver King Creek. Llewellyn Falls, at an
elevation of 2,438 meters (8,000 feet), is located at the head of Lower Fish
Valley, some 16.2 kilometers (10 miles) above the confluence with the East Fork
Carson River. The physical characteristics of Silver King Creek and its
tributaries are described in Table 2.

From its source, Silver King Creek flows precipitously for 3.2 kilometers
(2.0 miles) before beginning a gradual descent to Upper Fish Valley in an area of
washed-out beaver ponds just above the mouth of Fly Valley Creek. For 2.4
kilometers (1.5 miles), through Upper Fish Valley, it is a typical meandering
meadow creek, averaging 3.7 meters (12 feet) wide and 0.3 meter (1 foot) deep in
the summer. Several soda springs occur in the valley, with some seeping directly
into the stream. From the southeast, Four Mile Canyon Creek enters 2.0
kilometers (1.2 miles) above Llewellyn Falls, while Bull Canyon Creek joins the
mainstem from the west 0.8 kilometer (0.5 mile) above Llewellyn Falls. In 1984,
an abandoned stream channel was reconnected with the mainstem, providing 0.46
kilometers (0.3 miles) of spawning and juvenile rearing habitat. The upstream
portion of the channel begins approximately 0.2 kilometer (0.1 mile) below the
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Table 2. Physical characteristics of Silver King Creek and its principal tributaries. Modified from Ryan
and Nicola (1976). *

Stream Length Occupied Historic Drainage Elevation Average

(kilometers) habitat habitat area (meters) gradient
(kilometers | (kilometers) (hectares) max  min (percent)

Fly Valley 2 1.8 0 4144 2,682 2,512 8.5

Four Mile 4.5 3.0 0 880.6 3,048 2,487 12.5

Canyon

Bull Canyon 4 1.0 0 673.4 2,902 2,463 11.0

Tamarack Lake 2 0 0.3 181.3 2,835 2,423 20.6

Unnamed 2.3 0 0.9 51.8 2,877 2,414 23.3

tributaries

Tamarack 4.8 0 34 932.4 2,804 2,365 9.1

Coyote Valley 8 4.9 0.5 1,217.3 3,048 2,377 8.4

Corral Valley 5.6 3.6 0 1,346.8 3,347 2,743 7.1

Snodgrass 3.6 0 0 854.7 2,438 2,088 9.7

Silver King 225 4.3 9.6 5,335.4 2,865 1,951 4.1

(exclusive of

tributaries)

Total 59.3 18.6 14.7 11,914

! Distances, areas, and elevations measured from USGS topographic maps.




confluence of Silver King Creek and Four Mile Canyon Creek. The lower portion
of the channel rejoins the mainstem immediately above the confluence of Silver
King Creek and Bull Canyon Creek.

At the lower end of Upper Fish Valley, the stream gradient increases
through a sparsely forested section before reaching Llewellyn Falls. The vertical
drop of Llewellyn Falls is approximately 6.1 meters (20 feet). Within the 2.8-
kilometer (1.7-mile) length of Lower Fish Valley, two small tributaries enter the
mainstem from the west: Tamarack Lake Creek, located 1.2 kilometers (0.7 mile)
below Llewellyn Falls, and a short, unnamed tributary downstream another 1.2
kilometers (0.7 mile). Long Valley, only 1.5 kilometers (0.9 mile) long, is the
shortest of the three valleys. No tributaries enter this section of Silver King
Creek. Between Lower Fish Valley and Long Valley the gradient increases, but
no barriers similar to Llewellyn Falls are known to exist in this section. Below
Long Valley, Tamarack Creek enters Silver King Creek from the west 0.6
kilometer (0.4 mile) below Long Valley, and Coyote Valley Creek enters from the
east 1 kilometer (0.6 mile) farther downstream.

Approximately 2.8 kilometers (1.7 miles) below the mouth of Coyote
Valley Creek, Silver King Creek descends through Silver King Canyon and
emerges from the canyon in the vicinity of Snodgrass Creek. Upstream from
Snodgrass Creek, in the canyon, a series of falls present a fish barrier to nonnative
trout and nonsalmonid native fish species that occur downstream. No tributary of
significance enters Silver King Creek from Snodgrass Creek downstream for 5.4
kilometers (3.4 miles) until its confluence with the East Fork Carson River.

Three small lakes occur in the drainage: 1) Tamarack Lake, 2) Whitecliff Lake,
and 3) an unnamed lake in the headwaters of Four Mile Canyon Creek. The
average gradient of Silver King Creek is 4.1 percent, which is less than any of its
tributaries. However, the portion of Silver King Creek between Fly Valley and
Corral Valley Creeks, has an average gradient of 1.6 percent.

In 1984, 1987, and 1990, personnel from the California Department of
Fish and Game, U. S. Fish and Wildlife Service, and the U.S. Forest Service
along with volunteers from Trout Unlimited participated in interdisciplinary
functional assistance trips to the Silver King Creek drainage to conduct physical
habitat and biological field surveys (see Appendix A). The objectives of this
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effort were to provide the National Forest with a general assessment of habitat
and to provide recommendations for future management. Habitat surveys were
performed using the General Aquatic Wildlife System procedures (Duff et al.
1989). A Habitat Condition Index is obtained using the General Aquatic Wildlife
System methodology which can then be used to provide habitat trend data. Nine
stations were monitored on Silver King Creek above Llewellyn Falls, two stations
on Bull Canyon Creek, one station on Fly Valley Creek, two stations on Four
Mile Canyon Creek, four stations on Coyote Valley Creek, and two stations on
Corral Valley Creek (Appendix A, Table Al and Figures Al and A2). The
Habitat Condition Index over this 6 year period improved in nearly all of the
stations monitored, which was primarily due to a change in grazing management
(Table 3). However, even though most stations increased their Habitat Condition
Index rating, 12 of the 21 stations still rated as fair to poor. No habitat monitoring
has been done since 1990, nor has any habitat monitoring been done throughout
the historic range of Paiute cutthroat trout from Llewellyn Falls downstream to
Silver King Canyon.

Sediment samples were taken using a hollow core sampler during the
functional assistance trips in 1984 and 1990. Five samples were taken in riffle
areas at each station to determine how much fine sediment (particle sizes less than
6.35 millimeters [0.2 inches]) was present. Excess fine sediment is known to
increase mortality of salmonid embryos (Chapman 1988; Bjornn and Reiser 1991)
and could be a limiting factor in recruitment. Duff (1991) recommended that the
minimum amount of fine sediment should not exceed 30 percent and that natural
fine sediment amounts in Silver King Creek fluctuated between 20 and 30
percent. Results from this sampling effort revealed that the amount of fine
sediment stayed constant between 1984 and 1990 (39.3 and 39.4 percent
respectively) (Table A2). No sediment sampling has been done since grazing was
stopped in 1994. The basin was logged in the 1860's, used as pasture for sheep in
the early 1900's through the late 1930's, and used as pasture for cattle from the
1940's through 1994 (Overton et al. 1993; P. Shanley, pers. comm. 2000).
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Table 3. Summary of Habitat Condition Index (HCI) ratings from 1984,
1987, and 1990. (Modified from Duff 1991).
Stream Station Channel HCI HCI HCI HCI HCI HCI
Type 1984 Rating 1987 Rating 1990 Rating
1984 1987 1990
Silver King S1:610 C3 51.5 Poor 54.9 Poor 58.6 Poor
Silver King S2:640 C3 65 Fair 55.3 Poor 84.2 Good
Silver King S3:641 C3 64.8 Fair 54.6 Poor 78.8 Good
Silver King S4:700 C3 385 Poor 37.9 Poor 68.4 Fair
Silver King S5:725 C3 28.8 Poor 354 Poor 65.9 Fair
Silver King S6:738 C3 48.3 Poor 54.6 Poor 69.7 Fair
Silver King S6A:745 C3 58.5 Poor 66.7 Fair 70.4 Fair
Silver King S7:775 B2/B3 63 Fair 63 Fair 69.7 Fair
Silver King S8:813 C3 41.7 Poor 46.9 Poor 51 Poor
Bull Canyon $1:040 C3 82.4 Good 83.7 Good 88.2 Excel.
Bull Canyon S2:100 B2 54.3 Poor 57.8 Poor 69.4 Fair
Fly Valley S1:500 B2/C2 84.4 Good 82.6 Good 83.4 Good
Four Mile S1:250 C3 53 Poor 63.3 Fair 76.3 Good
Four Mile S2:267 C3 7.7 Good 7.7 Good
Coyote S1:400 C6 53 Poor 72 Good 75.2 Good
Coyote S2:467 C3 58 Poor 61 Fair 77.4 Good
Coyote S3:500 C6 40 Poor 68 Fair 69.1 Fair
Coyote S4:542 C3 54.5 Poor 56.4 Poor 67.1 Fair
Corral S1:571 C3 56 Poor 65.1 Fair 49 Poor
Corral S2:574 C3 46.5 Poor 60.2 Fair 57.5 Poor
HCI Scale by Stream Type
HCI Rating C3 Cc6 B2
Excellent > 85 >80 >85
Good 75-84.9 70-79.9 75-84.9
Fair 60-74.9 60-69.9 60-74.9
Poor <60 <60 <60

Channel typesfollow Rosgen (1996):
B: Moderate gradient, riffle-dominated stream.

C: Low gradient,, meandering, riffle-pool stream.
Numbers denote streambed composition: boulders (2), cobble (3), or silt/clay (6)
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Macroinvertebrate sampling also occurred during the functional assistance
trips in 1984, 1987, and 1990. Samples were collected at most of the General
Aquatic Wildlife System stations using a Winget-modified surber net. Three
types of indices were reported: (1) a diversity index (DAT), which combines a
measure of dominance and number of taxa (Table A3); (2) standing crop, which is
the community dry weight biomass per sample (Table A4); and (3) a biotic
condition index (BCI), which indicates, as a percentage, how close an aquatic
ecosystem is to its own potential (Table A5). No trends were observed during
these functional assistance trips, however, both the diversity and biotic condition
indices were rated good to excellent while the standing crop data ranged from
poor to excellent.

In the late 1940's and early 1950's, beaver (Castor canadensis) were
introduced into Silver King Creek and the upper East Fork of the Carson River
drainages (Hensley 1946; Ingles 1965). By 1964, they had established active
colonies in lower and upper Four Mile Canyon Creek, and in Fly Valley at the
confluence of Fly Valley and Silver King Creeks. Beaver have since been
trapped out or have abandoned their colonies, so as of 2002, there are no active
beaver colonies in the drainage.

In the nonmeadow portions of the watershed, Jeffrey pine (Pinus jeffreyi),
lodgepole pine (Pinus contorta), and red fir (Abies magnifica) are the dominant
conifers, while dense stands of aspen (Populus tremuloides) are common
throughout the drainage. Sagebrush (Artemisia tridentata) is common near the
outer periphery of the mainstem meadows. Six species of willow and sedges are
the dominant riparian species present in the Silver King Creek drainage (Table 4).

2. North Fork of Cottonwood Creek

The North Fork of Cottonwood Creek is a small, spring-fed brook that
originates on the east slope of Paiute Mountain, in the White Mountains of
east-central California. All occupied portions of the stream occur within the Inyo
National Forest in Mono County (Figure 3). The stream flows southeasterly for
approximately 7.2 kilometers (4.5 miles) before merging with the South Fork to
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Table 4. Common and scientific names of the riparian plant communities in
the Silver King Creek drainage (Modified from Winward 1984).

Common Name

Scientific Name

Geyer willow

Salix geyeriana

Lemmons willow

Salix lemmonii

Blueberry willow

Salix boothii

Eastwoods willow

Salix eastwoodiae

Sierra willow

Salix orestera

Little willow

Salix planifolia

Rocky Mountain sedge

Carex scopulorum

Nebraska sedge Carex nebrascensis
Water sedge Carex aquatilis
Rusty sedge Carex subfusca

Winged sedge

Carex microptera

Beaked sedge

Carex rostrata

Kentucky bluegrass

Poa pratensis

Tufted hairgrass

Deschampsia caespitosa

Red fescue

Festuca rubra

Western needlegrass

Achnatherum occidentalis
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form Cottonwood Creek, which then flows eastward into Fish Lake Valley,
Nevada. Only one major tributary, Tres Plumas Creek, enters the North Fork of
Cottonwood Creek approximately 1.6 kilometers (1.0 mile) above its mouth.
From its headwaters at 3,096 meters (10,155 feet) to the mouth of Tres Plumas
Creek at 2,784 meters (9,141 feet), the North Fork of Cottonwood Creek descends
312 meters (1,023 feet) in 5.6 kilometers (3.5 miles) (Wong 1975). The average
gradient is 5.6 percent, greater than that of Silver King Creek (Ryan and Nicola
1976). Despite the high gradient, the streambed is composed predominantly of
fine sediments. The relatively stable, spring-fed flows, together with a low
frequency of flooding, are believed to be responsible for the high amount of fine
sediments (Wong 1975). Mean stream width is 2.3 meters (7.5 feet) with a 1:1
ratio of pools and riffles (Wong 1975). Pool depths range between 0.3 and 2.0
meters (1 and 7 feet) (Wong 1975).

Wong (1975) described the stream in three sections. The upper section
flows through relatively flat stringer meadows with sections of heavy willow
(Salix sp.) growth. The second section flows through a narrow canyon that
increases the gradient, creating a series of cascades that form barrier falls 3 to 4
meters (10 to 13 feet) high. The stream is characterized by large boulders that
create plunge pools and it is heavily overgrown with a tree canopy of aspen and
understory of willow. The third section again flows through more meadows with
low gradient, and willow dominates as stream cover. A 2.3-meter (7-foot) barrier
is located 100 meters (330 feet) above the confluence with Tres Plumas Creek.

The climate of the Cottonwood Creek basin is cool and dry, as it is
throughout the higher elevations of the White Mountains (Ryan and Nicola 1976).
Studies in 1973 by Wong (1975) and in 1974 by Diana (1975) determined that the
summer stream discharge ranges from 0.6 to 1.8 cubic feet per second, with daily
maximum water temperatures ranging from 12 to 15.8 degrees Celsius (53.6 to
60.4 degrees Fahrenheit). Despite the abundance of spring-fed water sources,
diurnal water temperatures varied as much as 10.5 degrees Celsius (18.9 degrees
Fahrenheit). Limber pine (Pinus flexilis), aspen, and mountain mahogany
(Cercocarpus ledifolius) are found in the drainage in addition to bristlecone pine
(Pinus longaeva), but on the whole, there are considerably fewer species of trees
than in the Silver King Creek drainage.
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As in Silver King Creek, beavers were introduced into the Cottonwood
Creek drainage. A colony became established in the North Fork of Cottonwood
Creek, primarily between the Granite Meadow tributary and the mouth of Tres
Plumas Creek (Ryan and Nicola 1976). Efforts to eliminate beaver from the
North Fork of Cottonwood Creek have been successful. Grazing has occurred
since the surrounding area was first settled. Originally, sheep were grazed, then
beginning in 1923 only cattle were grazed. However, grazing within the North
Fork Cottonwood drainage has been vacant and inactive since 2000.

3. Cabin Creek

Cabin Creek is a high elevation stream (3,200 meters [10,500 feet])
located 16 kilometers (10 miles) north of Cottonwood Creek in the White
Mountains, Inyo National Forest, Mono County, California (Figure 3). Like
Cottonwood Creek, Cabin Creek is small, flowing most of the year at less than 1
cubic foot per second. It flows south into Leidy Creek, which then flows
eastward across the California-Nevada border into Fish Lake Valley. Dawne
Becker (unpubl. data) characterizes Cabin Creek as a high gradient stream with
many riffles, a few small pools, little spawning habitat, and poor winter habitat.
The average gradient for the entire stream is 14.4 percent. The lower section of
stream, from the confluence with Leidy Creek to about 3,000 meters (9,840 feet)
elevation, has a gradient of 20.2 percent. The upper section of stream has an
average gradient of 9.2 percent. Most of the stream is heavily vegetated with
dense willows of all age classes with grasses, sedges (Carex sp.), and paintbrush
(Castilleja sp.). Upland vegetation includes sagebrush, lupine (Lupinus sp.), and
a few pine trees. Cabin Creek is within an active livestock grazing allotment.
Some degradation of the riparian zone and stream is occurring from
overutilization. Sloughing banks and trampling of tributary spring channels are
causing increased sediment input.

4. Stairway Creek

Stairway Creek, Madera County, California, originates in two forks at
2,743 meters (9,000 feet) elevation and flows south into the Middle Fork San
Joaquin River. The creek is located within the Ansel Adams Wilderness Area on

the Sierra National Forest (Figure 4). Strand and Eddinger (1999) described
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Stairway Creek based on a survey conducted in 1996. The survey focused on a
2.5-kilometer (1.6-mile) low gradient section of stream, just upstream of a 500-
meter (1,640-foot) long section of stream with a greater than 40 percent gradient,
above the confluence with the Middle Fork of the San Joaquin River. This
section serves as a natural barrier to fish from downstream. A combination of A2
(greater than 4 percent gradient, confined channel, boulder substrate) and B3 (1 to
4 percent gradient, moderately confined channel, boulder/cobble substrate)
Rosgen types (Rosgen 1996) describe this 2.5-kilometer (1.6-mile) reach. Using
U.S. Forest Service Region 5 habitat typing methods (U.S. Forest Service 1996),
6 percent of the stream length was characterized as fast water while 94 percent
was slow water. A breakdown of these data are summarized in Table 5. Channel
stability (Pfankuch 1975) was rated “good” for all reaches sampled. Canopy
cover was approximately 40 percent in the riparian zone, accounting for the low
quantity of large woody debris, 3.3 pieces per 100 meters (328 feet), found in the
stream.

A 650-meter (2,132-foot) Stream Condition Inventory (U.S. Forest
Service 1996) reach was established in 2000 by Sierra National Forest personnel
(P. Strand, unpubl. data), in order to monitor long-term habitat trends within
Stairway Creek. This Stream Condition Inventory reach was within the
2.5-kilometer (1.6-mile) reach originally surveyed in 1996, and consisted of 41
percent (linear length) slow water habitats and 59 percent fast water habitats.
Other information collected is summarized in Tables 6 and 7.

5. Sharktooth Creek
Sharktooth Creek exits Sharktooth Lake at 2,999 meters (9,836 feet). Itis
a headwater tributary to Fish Creek that flows northwest into the Middle Fork San

Joaquin River, Fresno County, California. The creek is located within the John
Muir Wilderness Area in the Sierra National Forest (Figure 4). Sharktooth Creek
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Strand, U.S. Forest Service, unpubl. data).

Table 5. Summary of habitat surveys on Stairway Creek conducted in 1996.
All habitats were reduced to pool, riffle, or run based on data
output from FISHHAB program (U.S. Forest Service R5 Version
2) (Strand and Eddinger 1999). See Rosgen (1996) for description
of stream type.

Reach # Stream Length Percent Percent Percent

Type (meters) Pools Riffles Runs

1 A2 314 92 1 7

2 B3 269 32 11 57

3 A2a+ 257 70 30 0

4 B3 747 26 6 68

5 A2a+ 377 71 7 22

6 B2 121 31 0 69

7 A2 418 56 5 39
Mean 54 8 38

Table 6. Cross sectional data from 2000 survey of Stairway Creek (P.

Cross Section Gradient Entrenchment Width/Depth
(percent) (meters) Ratio
1 24 2.0 23.0
2 0.53 8.8 25.0
Mean 1.46 5.4 24.0
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Table 7. Transect data from 2000 survey of Stairway Creek (P. Strand, U.S.
Forest Service, unpubl. data).

Transect | Bankfull [ Depth Width at | Width/Depth | Entrenchment
Number Width | (meters) 2X Ratio (meters)
(meters) Bankfull
Depth
(meters)
5 6.35 0.35 12.0 18 1.9
10 5.05 0.40 50.5 13 10.0
15 5.35 0.35 8.5 15 1.6
20 9.05 0.43 74.2 21 8.0
25 9.95 0.28 11.5 36 1.16
30 6.7 0.31 9.0 22 1.3
35 7.75 0.37 62.0 21 8.0
40 6.0 0.34 7.0 18 1.17
45 11.55 0.33 14.0 35 1.21
50 7.05 0.37 14.0 19 2.0
Mean 7.48 0.35 26.27 21.8 3.63
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is described by Strand and Eddinger (1999) as having high gradient sections that
provide natural migration barriers. A 250-meter (820-foot) section of stream near
the confluence with Lost Keys Lake outflow is described as a cascade/falls that
has a gradient of 35 percent with large cobble and boulders as substrate.
Upstream of this point a step-pool sequence develops as the gradient reduces to

less than 15 percent. Then comes a low gradient (less than 2 percent) section,
approximately 1,565 meters (5,133 feet) in length, that is described in greater

detail below. Above this section, the stream again increases in gradient to the
outflow of Sharktooth Lake.

A Stream Condition Inventory (U.S. Forest Service 1996) reach was
established in 1999 by Sierra National Forest personnel on the lower gradient
middle section (approximately 1,565 meters [5,133 feet]) of Sharktooth Creek
(Strand and Eddinger 1999), in order to monitor long-term habitat trends within
Sharktooth Creek. This section of stream was a Rosgen type C3 (less than 2
percent gradient, well developed floodplain, mostly cobble with lesser amounts of
gravel and sand, Table 8), and included 205 pieces of large woody debris with 7
aggregations, and stream shading was 71 percent, which indicates that the riparian
area is dominated by large woody species of trees. Sixty percent of the stream
length was characterized as fast water (riffles, cascades, and step-pools) while 40
percent was slow water (pools, glides and runs). Bank stability was 75 percent or
greater for all 50 transect points, which are considered good ratings (U.S. Forest
Service 1996). The mean temperature was 12 degrees Celsius (54 degrees
Fahrenheit) with a pH of 7 and a dissolved oxygen reading of 10.4 milligrams per
liter. These water quality data indicate that Sharktooth Creek does not have any
water quality deficiencies for Paiute cutthroat trout, which require cool, well
oxygenated water for all life stages. Table 8 shows cross section data while Table
9 provides transect data.
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Table 8.

Cross sectional data from 1999 survey of Sharktooth Creek (Strand

and Eddinger 1999).

Cross Section Gradient Entrenchment Width/Depth

(percent) (meters) Ratio

1 1.64 2.15 11.12

2 1.37 3.17 19.25

3 1.19 6.52 14.37

Mean 14 3.95 14.91

Table 9. Transect data from 1999 survey of Sharktooth Creek (Strand and
Eddinger 1999).
Transect | Bankfull Depth | Width at 2X | Width/Depth | Entrenchment
Number Width (meters) Bankfull Ratio (meters)
(meters) Depth
(meters)

5 8.6 0.32 > 30 26.87 3.49
10 3.1 0.41 8.1 7.52 2.61
15 3.3 0.45 14.65 7.33 4.44
20 3.21 0.12 7.79 26.75 243
25 4.25 0.19 9.1 22.37 2.14
30 4.2 0.3 9.8 14 2.33
35 3.08 0.24 7.05 12.83 2.29
40 2.7 0.12 4.1 22.5 1.52
45 5.95 0.37 8.05 16.08 1.35
50 3.1 0.64 8.85 4.84 2.85
Mean 4.15 0.32 10.75 16.11 2.55
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H. Reasons for Listing and Current Threats

Species are placed on the endangered species list based on one or more of
the five listing factors for Federal listing of a species in section 4(a)(1) of the
Endangered Species Act. The five listing factors are: (1) The present or
threatened destruction, modification, or curtailment of habitat or range; (2)
Overutilization for commercial, recreational, scientific, or educational purposes;
(3) Disease or predation; (4) Inadequacy of existing regulatory mechanisms; and
(5) Other natural and manmade factors affecting the species’ continued existence.
The Paiute cutthroat trout was originally listed as endangered under the
Endangered Species Preservation Act on March 11, 1967 (U.S. Fish and Wildlife
Service 1967), and was reclassified to threatened on July 16, 1975 to facilitate
management and allow regulated angling (U.S. Fish and Wildlife Service 1975).
Threats at the time of reclassification included livestock grazing, recreational
development, and hybridization from rainbow trout introduction. Appendix B
delineates the relationships between threats, recovery actions that address them,
and recovery criteria. Existing threats are as follows:

(1) The present or threatened destruction, modification, or curtailment of habitat
or range.

Valuable cover for stream populations of cutthroat trout is provided by
undercut banks, which are dependent on extensive vegetative cover for their
stability (Behnke and Zarn 1976). Streambank sloughing occurs as the result of
normal erosive forces (floods, channel realignment, etc.) but can be accelerated
by human-caused activities (off-highway vehicle use, grazing, logging, etc.).
Heavy recreation, such as use by anglers and backpackers, can also result in
streambank degradation. Streambank sloughing results in the loss of instream
cover, increased wat