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SECTION I
INTRODUCTION
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1) OVERVIEW

In response to the observed decline of the Sierra Nevada yellow-legged frog, Rana sierrae
(SNYLF), and actions to list the species as threatened or endangered under the California
Endangered Species Act (CESA) and the federal Endangered Species Act (ESA), the
California Department of Fish and Wildlife (CDFW) implemented actions to meet the
state’s responsibility to manage SNYLF and their habitats for multiple uses. Although
CDFW made significant changes to aquatic habitat management between 2000 and 2010,
Center for Biological Diversity petitioned the state to list SNYLF as endangered in 2010
and on February 2, 2012 the Fish and Game Commission voted to add SNYLF to the list of
threatened species under CESA, marking the first formal protection of the species.
Additionally, on April 29, 2014 the USFWS released final rule FWS-R8-ES-2012-0100
which listed SNYLF as “endangered” throughout its range.

In 2000, in anticipation of the federal ESA listing of SNYLF, CDFW temporarily suspended
aerial fish stocking in many Sierra Nevada lakes and implemented an informal Sierra
Nevada fish stocking policy within the historic range of SNYLF which states that:





Fish will not be stocked in lakes with known populations of SNYLF, nor in lakes
which have not yet been surveyed for frog presence;
Waters will be stocked only with a fisheries management justification;
The number of stocked lakes will be reduced over time; and
Water bodies within the same basin and two kilometers (1.25 miles) from a known
population of SNYF will not be stocked without a management plan that considers
all aquatic resources in the basin, or if there is heavy angler use and no opportunity
to improve habitat for native amphibians.

Concurrent with the interim stocking policy for the Sierra Nevada, CDFW implemented the
High Mountain Lakes (HML) project designed to determine the status and distribution of
SNYLF populations, introduced fish species, collect incidental data on ‘non-target’
amphibian species such as Pacific tree frogs (Hyla regilla, Pseudacris regilla, HYRE) and
their habitat throughout the Sierra Nevada. In addition, CDFW initiated dialogue with
researchers, other resource agencies, and constituent groups to discuss management of
high elevation Sierra Nevada aquatic ecosystems. Using this information, HML continues
to develop long-term aquatic resource management plans specific to hydrologic basins of
the Sierra Nevada. Implementation of the plans completed to date have helped stabilize
and reverse negative effects of non-native fish introductions on native frog populations
while maintaining viable recreational angling in a manner consistent with both the mission
of the CDFW and the guidelines set forth in CESA and ESA. This “Aquatic Biodiversity
Management Plan for the Bucks Lake Wilderness Management Unit” is the most recent of
such plans.
This plan, and others before it, is intended to supersede the interim stocking policy within
the geographic area addressed by the plan and therefore was developed with the following
objectives:
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1) Manage high mountain aquatic resources at a basin scale rather than lake-by-lake;
2) Develop a plan using site-specific data collected within the last five years as well as
available data collected in past years;
3) Manage high mountain aquatic resources within a basin such that native
biodiversity, habitat quality and native species populations are maintained or
restored;
4) Provide recreational angling opportunities considering historical, current and future
use patterns;
5) Comply with the 2010 Hatchery and Stocking Program Environmental Impact
Report/Environmental Impact Statement (EIR/EIS) and future amendments; and
6) Incorporate objectives of the U.S. Fish and Wildlife Service (USFWS) Conservation
Strategy, when available.

2) FACTORS AFFECTING THE SIERRA NEVADA YELLOW-LEGGED FROG

The following factors have been identified as negatively affecting SNYLF populations in the
Sierra Nevada (USFWS 2007):









Non-native fish introduction;
Batrachochytrium dendrobatidis (Bd);
Pollution;
Livestock grazing;
Recreation;
Dams, reservoirs, and water diversions;
Timber management; and
Road construction and maintenance.

Although there are many factors that have played a role in the decline of amphibian
populations, the body of scientific literature identifies the introduction of non-native fish to
historically fishless waters as one of the leading causes of population declines (Bradford
1989, Bahls 1992, Bradford et al. 1993, Drake and Naiman 2000, Knapp and Mathews
2000, Knapp et al. 2001, Pilliod and Petersen 2001, Dunham et al. 2004, Vredenburg
2004, Knapp 2005, Orizaola and Brana 2006, Knapp et al. 2007).
SNYLF have a life history unique among amphibians in the Sierra Nevada, in that they
spend virtually all their lives in or very near a water source and the larval, juvenile, and
adult life stages must over-winter in lakes that do not completely freeze. Larvae, in
particular, over-winter for up to four years before metamorphosing to the juvenile life stage
(Stebbins 2003). Because of this need for deep, non-freezing lakes, SNYLF require the
same deep water habitats which are able to support fish. Furthermore, fish have been
introduced to the vast majority of the large interconnected lakes that provide high quality
frog habitat. Once introduced, SNYLF must contend with a non-native predator and are,
over time, relegated to lakes that do not contain fish populations. These are often isolated
3

lakes of marginal size and quality which are capable of supporting small tenuous frog
populations that are vulnerable to localized extinctions.
In addition to predation by non-native fish, SNYLF declines have been heavily driven by
the introduction of an infectious disease to the waters of California. Batrachochytrium
dendrobatidis (Bd) is a fungus that infects amphibian species causing the disease
chytridiomycosis (Berger et al., 1998, Longcore et al. 1999). Bd is often fatal for
amphibians and has been associated with amphibian declines around the world (Ouellet et
al. 2005, Skerratt et al. 2007). In the case of SNYLF, Bd has been identified as a principal
mechanism for localized extinction of isolated populations (Fellers et al. 2001, Rachowicz
and Vredenburg 2004, Rachowicz et al. 2006, Fellers et al. 2007, Rachowicz and Briggs
2007). Therefore, factors such as Bd distribution, infection level, presence and absence
must be taken into consideration when developing recovery strategies for SNYLF
populations.
While the CDFW recognizes that all the aforementioned factors negatively affect native
frog populations, the CDFW has primary authority over fish stocking programs in the Sierra
Nevada and limited ability or authority to control other factors leading to the decline of the
species.

3) REGULATORY STATUS OF THE SIERRA NEVADA YELLOW-LEGGED FROG

On January 27, 2010, the Fish and Game Commission received a petition from the Center
for Biological Diversity to list all populations of SNYLF as “Endangered” under CESA.
Following a 12-month status evaluation completed by the CDFW, the Fish and Game
Commission voted unanimously February 2, 2012 to add SNYLF to the list of threatened
species under CESA. This marks the first formal protection afforded the species. On April
29, 2014 the USFWS released final rule FWS-R8-ES-2012-0100 which listed SNYLF as
“endangered” throughout its range.
In 2006, a lawsuit filed by the Pacific Rivers Council and the Center for Biological Diversity
against CDFW, claiming that CDFW’s fish stocking operation did not comply with the
California Environmental Quality Act (CEQA). The petitioners noted a special concern for
the effects of trout stocking on native species of fish and amphibians. In July, 2007,
CDFW was directed by the Sacramento Superior Court to comply with CEQA regarding
fish stocking operations and complete an EIR/EIS to evaluate fish stocking activities.
CDFW released the final Hatchery and Stocking Program EIR/EIS on January 11, 2010.
According to the California Superior Court ruling, CDFW must consider the impacts of fish
stocking on sensitive aquatic species when making future fish stocking management
decisions (California Superior Court of Sacramento County, 2007).
The process to consider such impacts is outlined in Appendix K of the Hatchery and
Stocking Program EIR/EIS. “The intent is to reduce to less than significant any impacts
from the CDFW hatchery stocking program on Decision Species, as defined in the
EIR/EIS”. A Pre-Stocking Evaluation Protocol (PSEP) was developed “to determine that
4

the proposed stocking action will not conflict with existing CDFW management programs,
such as management directions stated in approved Aquatic Biodiversity Management
Plans (ABMP), species recovery plans, or species conservation strategies” (Jones and
Stokes, 2010). This protocol will be used by CDFW staff to determine if a water body may
be stocked.
On February 10, 2000, the USFWS received a petition from the Center for Biological
Diversity and the Pacific Rivers Council to list all populations of the mountain yellowlegged frog as endangered under the Distinct Vertebrate Population Segment Policy of the
federal Endangered Species Act of 1973. On October 12, 2000, the USFWS published a
90-day finding in the Federal Register stating, “The petition presented substantial scientific
or commercial information to indicate that the listing of the Sierra Nevada population of the
mountain yellow-legged frog may be warranted” (USFWS 2007). The 90-day finding was
followed by a 12-month petition finding, published on January 16, 2003 which states:
After review of all available scientific and commercial information we find that the petitioned
action is warranted, but precluded by higher priority actions to amend the Lists of Endangered
and Threatened Wildlife and Plants. Upon publication of this 12-month petition finding, this
species will be added to our candidate species list. We will develop a proposed rule to list this
population pursuant to our Listing Priority System.

Although not formally listed, candidate species are afforded some protection under the
Prohibited Acts Section 9(1) (B) of the ESA. Specifically the section states that it is
unlawful to “take any such species within the United States”. Section 3 (19) states “The
term ‘take’ means to harass, harm, pursue, hunt, shoot, wound, trap, capture, collect, or
attempt to engage in any such conduct.”

4) RESOURCE ASSESSMENT METHODS

Resource assessments were conducted at all lentic waters within the management unit
identified on U.S. Geologic Survey (USGS) 7.5 minute series maps, and additional
unmapped waters found in the field by survey crews. Each mapped water body was
assigned a unique identification number (Lake ID). Unmapped waters found in the field by
survey crews were assigned a unique two-decimal suffix added to the Lake ID of the
nearest mapped water body.
Data used in this management plan were collected from 2004 to 2013 by CDFW and
Plumas National Forest (PNF). Fish and amphibian surveys were conducted following
protocols originally designed by Fellers and Freel (1995), modified by Knapp (pers.
comm.), and further revised by CDFW for HML surveys. In general, fish surveys were
conducted in waters that contained fish or in all waters where fish presence could not be
discounted. Fish surveys were conducted using a monofilament gill net set near the outlet
of a lake. Amphibian populations were surveyed using the visual encounter survey
protocol (VES) designed and field-tested for detecting genus Rana frogs in California
(Fellers and Freel, 1995). Physical habitat features like stream and lake spawning
5

substrate, littoral substrate, stream widths and depths, maximum lake depths, and the
presence of fish barriers were recorded.
Survey protocols targeted SNYLF and were not designed to locate and document the
presence of certain amphibian and reptile species that are primarily terrestrial or nocturnal.
These species are not usually in conflict with trout management, and would require
extensive additional effort to inventory. All species observed were recorded although nontarget species are considered incidental sightings. For a complete description of HML
survey protocols see Appendix I.

5) FISHERIES MANAGEMENT TECHNIQUES

High mountain lake fisheries can be grouped into several types dependent upon whether
or not the fishery is stocked and/or is self-sustaining. As a result three types of fisheries
emerge:
1) Self-sustaining fisheries;
2) Put-and-grow stocked fisheries; and
3) Stocking supplemented fisheries.
Self-sustaining fisheries contain enough suitable spawning habitat for natural reproduction
to perpetuate the population. For most trout species the habitat requirements are access
to oxygenated stream gravel and sufficiently deep or flowing water to prevent freezing
during winter. However, brook trout, warm water sport fish and many non-game fish
species are capable of reproducing in habitats without access to stream spawning gravels.
There are no self-sustaining warm water fisheries within Bucks Lake Wilderness.
Put-and-grow fisheries must be maintained through periodic fish stocking because natural
reproduction is insufficient to sustain a trout population. In this case fingerling-sized
hatchery trout are planted and grow to adult size by utilizing the natural productivity of the
lake. In high elevation lakes, put-and-grow trout fisheries often produce larger trout than
self-sustaining fisheries.
A stocking-supplemented fishery is a self-sustaining fishery that is planted with additional
fish to meet management goals. Examples of these goals include but are not limited to
increasing catch rate, increasing average fish size, and increasing species diversity.
Historically, all hatchery trout produced by CDFW had the potential to reproduce naturally
once sexually mature. Currently, CDFW is transitioning the majority of its trout production
to triploid trout, which have an extra chromosome and cannot reproduce naturally.
Planting triploid trout will help ensure planted fish do not hybridize with native trout
species.
Reducing the number or density of fish in a population is sometimes desirable but can be
difficult to achieve. In the case of lakes with little or no natural reproduction, reducing the
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number or density of fish in a population could be achieved by decreasing the number of
fish stocked or frequency of stocking events. In the case of self-sustaining fish populations,
the undesirable species can be actively suppressed or completely removed using traps, gill
nets or electrofishing if the physical characteristics of the lake and its tributaries permit
effective use of the equipment. Lastly, in complex habitats, self-sustaining fish frequently
cannot be removed without the use of a chemical piscicide such as rotenone.
The best management technique for a particular water body is determined using the
following guidelines:











Decisions will be based upon site-specific data collected within the last five years,
as well as any additional data collected in past years,
Decisions will consider historical, current and future public-use patterns;
Water bodies with a population of SNYLF, or other species of concern, should not
be stocked;
Water bodies within the same basin and within two kilometers of an existing SNYLF
population should be assessed for fish removal;
Water bodies with self-sustaining trout populations should not be stocked unless
stocking is necessary to meet other management goals;
If a water body is to be stocked, priority will be given first to species native to the
watershed and then species native to California;
Adjustments to stocking frequency, number or species should be based on sitespecific data collected within the last five years;
Comply with the 2010 Hatchery and Stocking Program EIR/EIS, specifically the
PSEP protocol outlined in Appendix K;
Comply with the 1995 memorandum of understanding between State of California,
Department of Fish and Wildlife and Forest Service, United States Department of
Agriculture; and
Incorporate objectives of the U.S. Fish and Wildlife Service (USFWS) Conservation
Strategy, when available.

6) AMPHIBIAN MANAGEMENT TECHNIQUES

Most amphibian populations found in the Sierra Nevada are HYRE populations that do not
require active management or special attention to persist. In most cases, they do not
directly compete with non-native fish for available habitat therefore water bodies managed
for fisheries and HYRE can occur in close proximity without conflict. These amphibian
populations are not managed by the CDFW and are largely excluded from this plan. A
number of amphibian and reptile taxa are considered ‘species of special concern’ by
CDFW (Jennings and Hayes 1994). The state of California recognizes four categories for
categorizing the status of taxa; in descending order from most to least imperiled they are:
‘endangered’; ‘threatened’; ‘special concern’; and no official status.
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Fishless water bodies supporting non-target amphibian populations of species of concern,
such as the long-toed salamander, Ambystoma macrodactylum (AMMA), are labeled by
the CDFW as amphibian resources. An amphibian resource, for the purposes of this plan,
is defined as a water body that is not a fishery and has evidence of breeding by an
amphibian species of concern, or is being used by adult and/or subadult SNYLF. By this
definition, fishless water bodies where adult or subadult SNYLF have been observed are
considered amphibian resources. Native species reserves are areas set aside for native
amphibian habitat and are permanently removed from stocking consideration. Areas with
extant SNYLF populations or areas where SNYLF were known to be extant since 2005 fall
into this category. Generally, all sites where SNLYF have been observed and any
additional sites in the immediate vicinity will be included in native species reserves.
In the case of SNYLF populations that do conflict with non-native fish, more aggressive
management is often necessary. Under current CDFW policy, certain native amphibians,
such as those listed as species of concern or identified as a ‘decision species’ within the
Hatchery and Stocking Program EIR/EIS, are given management priority over introduced
fishes. If the opportunity to restore appropriate habitats to a fishless condition is feasible
and beneficial to native amphibians, CDFW has a responsibility to restore the habitat.
While recovery of SNYLF is a strong focus of fish-population-removal projects, other native
species are also expected to benefit (Sarnelle and Knapp 2004, Finlay and Vredenburg
2007, Knapp and Sarnelle 2008, Pope 2008, Herbst et al. 2009).
There are a variety of techniques for fish removal, however many traditional methods
cannot be implemented in high mountain locations located within USFS wilderness areas
and accessible only by trail. The simplest method is passive fish removal. This requires
discontinuing stocking at a fishery that is not self-sustaining and allowing the lake to revert
to a fishless condition. However, using this method it could take many years for fish to die
and decades for the lake to revert to a historic condition (Knapp et al. 2001). If a fishless
condition is desired more quickly or if the fishery is self-sustaining, an active technique
must be employed.
Mechanical fish removal is the most common method implemented by CDFW for habitat
restoration. Large numbers of monofilament gill nets are used to catch adult fish and
break the reproductive cycle. Electrofishers are used to remove fish from tributaries and
shallow lake fringes. In addition, gill nets are set in fall to fish throughout the winter
months under ice. However, mechanical removal requires extensive effort over the course
of several years and is only effective in smaller lakes that have limited stream spawning
habitat. Knapp and Mathews (1998) estimate 15-20% of high elevation Sierra Nevada
lakes are suitable for mechanical fish removal. Large sections of stream or river and lakes
with complicated tributaries can be reverted to a fishless condition through the use of
piscicide such as rotenone. Although chemical treatment was commonly utilized in the
past, it is currently an expensive and complicated endeavor subject to a lengthy permitting
process. CDFW has not implemented any chemical treatment projects to date for the
purposes of amphibian restoration.
For the purposes of this plan CDFW has grouped fish removal into three broad categories:
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Category 1 fish removal projects are those that CDFW has determined are feasible
using mechanical methods and will not negatively impact recreational angling
opportunities within the watershed;
Category 2 fish removals are feasible using mechanical methods but are likely to be
contested by constituents, and/or conflict with current public use patterns and/or will
severely impact angling opportunities within the basin; and
Category 3 fish removal projects are those that CDFW deems should have fish
removed but the physical characteristics of the habitat are such that fish removal
would not be successful using mechanical methods alone and would require the
use of a chemical piscicide such as rotenone.

When habitat is not available to a threatened amphibian population or fish removal is not
feasible at adjacent lakes, translocation may be necessary to stabilize and expand
populations. Translocations must be implemented carefully, with thorough consideration of
local genetics, pathology and the size of the source population. Animals should not be
moved between Bd positive and Bd negative waters therefore the source population(s) and
destination water(s) must all be Bd negative or Bd positive. Whenever possible the
destination water should be within the same basin as the source population and if more
than one source population is available, animals from all available populations may be
translocated to reduce founder effects. CDFW has found larval life stages are easiest to
collect and transport using an oxygenated water filled bag kept at a low temperature. Adult
animals are more likely to survive and be successful in the new habitat but are more
challenging to move. Seeding should occur multiple times per season over the course of
several years to inoculate the destination water with multiple cohorts of animals.

7) MONITORING

A continuous monitoring program is necessary to assess resource changes, measure the
effects of past management and evaluate the effectiveness of new management decisions.
The following monitoring guidelines are proposed in this plan:


Monitoring surveys are conducted using the current standard CDFW HML survey
protocol or pertinent portion of the protocol. For example, if a fish population is
monitored, the complete fish survey protocol is conducted. This will ensure data
collected in different years and by different crew members are comparable.



Long term monitoring of amphibian populations should occur at the same time of
year, whenever possible, to minimize variance from temporal behavior patterns.



Extra effort can be applied when monitoring fish or amphibian populations with
extremely low densities. For example, a gill net may be set longer than the
maximum of twelve hours stated in the protocol if it is known that few or no fish are
present in the lake.
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If monitoring for a species not expressly targeted by the HML protocol, the standard CDFW
protocol for that species will be used. If no CDFW protocol exists, an appropriate USFWS
or USFS protocol will be used.
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SECTION II
MANAGEMENT SETTING AND RESOURCES
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1) ENVIRONMENTAL SETTING

Due to the small size of Bucks Lake Wilderness, its status as legislated wilderness and its
unique ecological character along a ridgeline encompassing the headwaters of two large
watersheds (Figure 1), Bucks Lake Wilderness is treated as a single management unit in
this document. Although all waters within the wilderness eventually drain into the North
Fork of the Feather River, Bucks Lake Wilderness is bisected by a high ridgeline that
generally runs north-south and contains the highest peaks in the area. In addition,
legislated wilderness areas are subject to very specific management constraints. For the
above reasons this plan includes only the Bucks Lake Wilderness.
The Bucks Lake Wilderness MU is located in the Sierra Nevada mountain range in
northern California, roughly thirty-five miles northeast of the city of Chico (Figure 2). More
specifically, the MU lies immediately north of Bucks Lake Reservoir and south of Interstate
70. The Bucks Lake Wilderness MU contains seven Calwaters 2.21 planning watersheds
(PWS), each of which is cropped to the wilderness boundary such that only the section
within the wilderness is included. The wilderness area encompasses approximately 23,756
acres (9,614 ha) of sub-alpine and forested habitat ranging from 2,400 feet (730 m)
elevation above mean sea level, along the north border of the wilderness, to the summit of
Mount Pleasant at 7,067 feet (2,154 m) elevation above mean sea level. Approximately 30
water bodies have been mapped and surveyed within the management unit.
PNF is responsible for land management within the Bucks Lake Wilderness. The northern
side of the wilderness is accessed by sustained 4WD routes and receives significantly less
visitation than the southeastern section which is easily accessed via highways and paved
roads. The Pacific Crest Trail runs north-south through the center of the wilderness area
and is a convenient corridor for backcountry users.
PNF does not issue permits for Bucks Lake Wilderness, therefore there are no records of
public use patterns. However, much of the management unit is accessible by short (<3
mile) hikes from dirt or gravel roads only a short distance from paved roads. For the
purposes of this plan, accessibility to a given destination or aquatic resource is used as a
proxy for public use (Figure 3).

2) HERPETOFAUNA RESOURCES

Bucks Lake Wilderness Management Unit is host to a number of amphibian and reptile
species. Among these are SNYLF, which is listed as threatened under CESA, and AMMA,
which is listed as an amphibian ‘Species of Concern’ (Jennings and Hayes 1994). Other
species include the widely distributed HYRE and three species of garter snakes: the
common garter (Thamnophis sirtalis, THSI); the mountain garter snake (Thamnophis
elegans elegans, THEL); and the Sierra garter snake (Thamnophis couchii, THCO).
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There are two SNYLF populations within the Bucks Lake Wilderness Management Unit.
The most robust is the Mount Pleasant population which consists of adult SNYLF breeding
within two small lakes and their tributaries. The Rock Lake population is similarly small
although adult and juvenile SNYLF were observed in tributaries of both Rock and Gold
Lake during periods when those tributaries contained water.
Tissue samples were collected by CDFW from both SNYLF populations within the Bucks
Lake Wilderness Management Unit in 2008, 2010, 2011 and 2013. In total thirty-three
samples were collected and twenty-seven samples have been analyzed for Bd. Six
samples were collected in 2013 but have not been analyzed. Individuals in both
populations tested positive for Bd. Infection levels, or zoospore counts, varied across
individuals and ranged from ‘very light’ to ‘moderate’.

3) FISHERIES RESOURCES

Historically, only twenty lakes naturally contained fish in the waters of the Sierra Nevada
mountain range above 1400 meters (4,600 feet) and all other headwaters ecosystems
were naturally fishless due to impassable barriers to upstream fish passage (Moyle et al.
1996). Historically, the Feather River watershed contained steelhead (Oncorhynchus
mykiss) in lower elevation sections accessible to the Sacramento River and Pacific Ocean
and inland rainbow trout (Oncorhynchus mykiss, RT) residing in mid-elevations between
fish-passage barriers (Moyle 2002). The exact distribution of native fishes in the Feather
River watershed prior to European settlement is unknown because humans began
introducing and moving fish before accurate cataloguing was common practice (Moyle
2002). Non-trout species native to the upper Sacramento Basin include the Sacramento
pikeminnow (Ptychocheilus grandis), Sacramento sucker (Catostomus occidentalis),
California roach (Lavinia symmetricus), and Tule perch (Hysterocarpus traski).
Beginning in the 1800s non-native fish were introduced by a variety of groups to
headwater systems in the Sierra Nevada and stocking occurred in the Bucks Lake area
sometime prior to 1932 (CDFW 1932, CDFW 1933). The practice of fish stocking became
standard policy as CDFW took primary responsibility for managing fish and wildlife
resources. Fish introductions into high mountain lakes increased in scope in the 1950s
with the advent of aerial fish stocking (Knapp 1996) and non-native fish were eventually
introduced into nearly every Sierra Nevada headwater system.
Although the practice of introducing non-native fish in historically fishless headwater
ecosystems created many productive fisheries and established angling as a recreational
activity in high mountain lakes, there have been negative impacts to native fauna and
biodiversity of native ecosystems (Bradford 1989, Lunte and Luecke 1990, Bahls 1992,
Bradford et al. 1993, Drake and Naiman 2000, Knapp et al. 2001, Pister 2001, Dunham et
al. 2004, Vredenburg 2004, Finaly and Vredenburg 2007, Pope 2008, Herbst et al. 2009).
Researchers have determined non-native fish introduction as a primary factor driving the
observed population declines of SNYLF (Bradford 1989, Bradford et al. 1993, Knapp and
Mathews 2000, Knapp et al. 2001, Knapp 2005, Knapp et al. 2007).
13

CDFW has maintained reliable fish stocking records since 1950. Brook trout (Salvelinus
fontinalis, BK), brown trout (Salmo trutta, BN), golden trout, Lahontan cutthroat, and
rainbow trout are the most commonly introduced fish species in the Sierra Nevada. Other
less common species introduced include artic grayling (Thymallus arcticus), bullhead
(Ictalurus sp.), carp (Cyprinus carpio), goldfish (Carassius auratus), hitch (Lavinia
exilicauda), golden shiner (Notemigonus crysoleucas), king salmon (Oncorhynchus
tshawytscha), kokanee salmon (Oncorhynchus nerka), lake trout
(Salvelinus
naymaycush), speckled dace (Rhinichthys osculus), sunfish (Lepomis sp.), and Tui chub
(Gila bicolor).
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Figure 1: Map showing two main watersheds draining Bucks Lake Wilderness Management Unit.
Bucks Lake Wilderness is bisected by a north-south ridgeline separating the main North Fork Feather River
watershed from the East Branch of the North Fork watershed.
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Figure 2: Location of Bucks Lake Wilderness Management Unit.
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Figure 3: Public use within Bucks Lake Wilderness Management Unit.
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SECTION III
MANAGEMENT DIRECTION
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1) BUCKS LAKE WILDERNESS MANAGEMENT DIRECTION

Herpetofauna Resources and Management
CDFW crews collected baseline survey data within Bucks Lake Wilderness MU in 2004
and encountered two small SNYLF populations, one at Rock Lake and the other at two
unnamed ponds northwest of Silver Lake (Table 1, Figure 4).
A baseline VES was conducted by CDFW at Rock Lake (Photo 1a) in 2004. Surveyors
observed 8 adult SNYLF, 7 juveniles and 21 larvae; the only indication of breeding in the
area. In 2005, CDFW crews surveyed the outlet of Rock Lake down to the confluence with
the Gold Lake outlet and observed 24 adult frogs and 36 juvenile frogs. CDFW continues
to monitor the sites biennially and the SNYLF population appears to be stable. Adult and
larval AMMA have also been observed. Although the SNYLF population appears stable
the number of observed animals is very low. In addition, Rock Lake is small (0.61Ha) and
shallow (3.9m) and may be susceptible to winter kill, drought or other stochastic events
which could render the lake unsuitable for over-wintering SNYLF.
CDFW has no record of planting fish at Rock Lake (Table 2). A 20.8 hour gill net survey at
Rock Lake yielded no fish and CDFW presumes the lake is fishless (Table 3). Because
fish are not present and SNYLF utilize the lake for breeding, Rock Lake will be managed
as an amphibian resource (Figure 5).

Photo 1: a) Rock Lake from the northwest (CDFW 2012).

b) Gold Lake from the northwest (CDFW 2012).

CDFW crews observed 3 adult SNYLF at Gold Lake (Photo 1b) during a baseline VES in
2004. Subsequent surveys in 2010, 2011 and 2013 did not find frogs at the lake itself.
However, in 2005, CDFW surveyed additional habitat in the area and observed adult and
juvenile frogs in the inlet and outlet of Gold Lake and at a pond near the inlet (27645).
Because the outlets of Rock and Gold lakes are connected and the lakes are within close
proximity of one another, it is reasonable to assume the frogs in the vicinity of Gold Lake
and Rock Lake comprise the same population. Removing brook trout from Gold Lake
could allow SNYLF to utilize the lake for breeding and/or over-wintering habitat. Gold Lake
is larger (4.39Ha) and deeper (29m) than Rock Lake and is potentially much more resilient
to climatic variables and stochastic events. Moreover, removing brook trout from Gold
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Lake would help reduce or eliminate the negative impacts of non-native predatory fishes
on SNYLF; namely predation and interspecific competition. CDFW has assessed the
physical characteristics of Gold Lake and has determined that the brook trout population
can be successfully eradicated using monofilament gill nets and electrofishers. However,
CDFW has not implemented a mechanical fish removal project in habitat supporting
minnow populations. Little is known about the interactions between SNYLF and dace or
other small forage fish. Despite extensive surveys throughout Plumas and Sierra counties,
CDFW has concluded that fish removal at Gold Lake is one of the only opportunities to
implement recovery actions for the benefit of SNYLF within the two counties. In fact, it
may be the only restoration opportunity to benefit SNYLF within genetic Clade 1 – a
critically imperiled genetic clade. Considering the broad scale evaluations conducted by
CDFW, the regional status of SNYLF, and CDFW’s trustee responsibility to recover,
restore and conserve native species diversity, Gold Lake and its tributaries are identified
as brook trout removal sites to benefit SNYLF.
In 2012 CDFW applied for and received Section 6 funding from the USFWS to remove
brook trout from Gold Lake using gill nets and backpack electrofishers. Fish removal is
slated to begin in June 2015 and is expected to take at least three years to complete.
The second known SNYLF population in Bucks Lake Wilderness MU is at the top of an
unnamed drainage southwest of Mount Pleasant in two small ponds (IDs 12049 and
12052) and their tributaries. In 2004 CDFW conducted a baseline VES and observed
adult, juvenile and larval SNYLF at ID 12052 while adult SNYLF were observed at site
12049. In 2013 PNF surveyed the area and observed adult frogs in all wetted habitat
including 8 adult SNYLF in an unmapped pond above 12052 (PNF 2013). CDFW fish
surveys indicate dace are present at 12049 while the other ponds are fishless. Little is
known about the ability of SNYLF to persist alongside dace. Moreover, there is no known
effective method of eradicating dace. Therefore CDFW will continue to monitor this
population and will manage all of the lakes and their tributaries as amphibian resources.
Southeast of the Mount Pleasant SNYLF population a handful of small lakes and ponds sit
at the top of the Mill Creek drainage. The two largest ponds are over 3 meters deep and
support AMMA and HYRE larvae. These lakes and the lakes underneath Mount Pleasant
both drain into Mill Creek and there are historic SNYLF sightings in the area. None of the
lakes have fish populations; therefore they will be managed as native species reserves
and considered a possible location for SNYLF translocations.
Breeding AMMA were observed by CDFW at five sites in the MU including Rock Lake and
four fishless ponds (12053, 12056, 12057 and 27645) in 2004 and 2012. USFS observed
AMMA at Kellogg Lake in 2013 (PNF 2013). AMMA is an amphibian ‘species of concern’
and these sites will be managed as amphibian resources.
Incidentally, CDFW observed HYRE at 17 sites within the MU, THSP at 10 sites, Northern
alligator lizards (Elgaria coeruleus, ELCO) at 2 sites, a Rubber boa (Charina bottae,
CHBO) at one site and a Western skink (Eumeces skiltonianus, EUSK) at 1 site.
Fisheries Resources and Management
Gold Lake was originally planted with brown trout in the 1920s or 1930s (CDFW 1932).
Most records of early CDFW surveys at Gold Lake have been lost, however a 1954 CDFW
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survey notes the presence of a rubble dam, large brown trout and dace (Rihinichthys spp.,
DC) and recommends treatment to remove brown trout and dace as part of a broader
Silver Lake treatment project (CDFW 1954) to remove dace from Silver Lake. On
September 5, 1958 Gold Lake and its outlet were treated with rotenone (CDFW 1959). The
next records for Gold Lake are of brook trout plants between 1959 and 1966. Golden trout
plants occurred regularly from 1967 through 1981. CDFW gill net surveys conducted in
2004 and 2010 returned brook trout and dace indicating previous attempts to remove dace
were not successful (Table 2; Figure 6). Both species are naturally reproducing and are
expected to persist in the fishery.
CDFW does not have stocking records from Grassy Lakes 1 and 2. The lakes are shallow
meadow ponds dominated by emergent vegetation. CDFW conducted visual surveys for
fish and amphibians in 2003 and 2012. Trout, HYRE and THSP were observed at each
survey. The lakes will not be actively managed due to their character as meadow ponds.
CDFW does not have recent survey data from Jack’s Meadow Pond. There are reports of
self-sustaining brook trout in the stream; CDFW will survey the area in 2015. Due to the
meadow character of the pond (Photo 2) CDFW will not actively manage the area or will
manage it as a self-sustaining fishery if trout are present.

Photo 2: Jack’s Meadow Pond looking south on July 21, 2013 (CDFW).

Kellogg Lake is a small lake located approximately 1 mile north of the Pacific Crest Trail.
CDFW does not have stocking records for the lake. 2012 and 2004 gill net surveys
returned no fish and the lake is presumed fishless. HYRE larvae were observed during
2004 and 2012 CDFW surveys and USFS observed AMMA larvae in 2013 (PNF 2013).
Therefore, CDFW will manage the lake as an amphibian resource.
Brook trout plants occurred at Lost Lake from 1956 through 1973. There is one record of a
rainbow trout plant in 1963. Gill net surveys conducted by CDFW in 2005 and 2012
returned 19 and 44 brook trout, respectively, and fry were visually observed in 2012. No
herpetofauna were observed during a 2005 VES. The lake will be managed as a selfsustaining brook trout fishery.
Mud Lake is a shallow lake characterized by shoreline mudflats and emergent vegetation.
CDFW does not have planting records for the lake. The lake is approximately 1 meter
deep and visual fish surveys in 2004 and 2012 observed no fish. CDFW presumes the
lake is fishless. HYRE larvae were observed during both surveys. CDFW will not actively
manage the lake.
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Upper Three Lakes (12043) and Lower Three Lakes (12041) have been planted with trout
by CDFW since the 1930s (CDFW 1933) and the area was a popular fishery by the 1950s
(CDFW 1955). The lakes have also been actively used to store and manage water since
at least 1933 (CDFW 1933). A man-made dam is present on the lower lake and a pipe
diverts water from the lakes into the Bucks Lake Afterbay resulting in widely fluctuating
water levels. Depending on water levels Three Lakes consists of either two or three
distinct lakes. As the system cycled between two and three distinct lakes, CDFW historical
stocking records did not adhere to a standardized naming convention and as a result
historical data is confusing and difficult to separate for each lake. Therefore, the
management history of Three Lakes will be presented as a single water body. Brown trout
and brook trout were planted sometime before 1933, the earliest CDFW record on file.
Regular brook trout plants continued until 1966 when it became evident that non-game
fish, golden shiners, (Notemigonus crysoleucas, GSH) had been introduced into the lakes.
Subsequent surveys indicated the largest population of golden shiners resided in the upper
lake, and in October 1966 CDFW treated the upper lake with rotenone (CDFW 1966). The
upper lake was restocked in 1967 with rainbow trout. Brook trout plants were resumed in
1968 and continued until 1984. Brown trout and rainbow trout were regularly planted
through 2000. Golden shiners were not found in the upper lake during repeated CDFW
surveys between 1968 and 1985, indicating the rotenone treatment successfully
eradicated non-game fish; however, golden shiners have been reintroduced to the upper
lake since 1992, likely from the lower lakes. Recent gill net surveys conducted in 2003
and 2013 found golden shiners in the upper and lower lakes as well as brook trout in very
low numbers. Creel and hook and line surveys have not been conducted at Three Lakes,
so although brook trout are definitely persisting there uncertainty remains about their
viability as fisheries. CDFW will conduct additional fish surveys to determine future
management of Three Lakes. In the meantime, the lakes will be managed as selfsustaining brook trout fisheries.

22

Table 1: Summary of herpetofauna survey data and management for Bucks Lake Wilderness.
Table 1: Summary of herpetofauna survey data and management for Bucks Lake Wilderness.

Lake Name

Gold Lake

Lake
ID

12067

Survey
Date

Survey Data:
Herpetofauna
Present

Adult

Subadult

Metamorph

Larva

Egg
mass

7/30/2004

SNYLF

3

0

0

0

0

6/20/2005

None

9/23/2010

HYRE

1

0

0

0

0

8/30/2011

EUSK

0

1

0

0

0

HYRE

0

2

0

0

0

THSP

1

1

0

0

0

HYRE

19

0

0

0

0

THSI

1

0

0

0

0

HYRE

0

0

0

139

0

THEL

1

0

0

0

0

HYRE

0

0

0

390

0

THEL

1

0

0

0

0

7/21/2013

9/23/2003
Grassy Lakes 1

12036
7/4/2012
9/23/2003

Grassy Lakes 2

12037
7/4/2012

Jack's Meadow
Pond

12060

Kellogg Lake

12017
7/4/2012

Lost Lake

12042

Mud Lake

12062

60

30

0

0

THEL

1

0

0

0

0

ELCO

2

0

0

0

0

HYRE

0

0

0

1

0

0

0

0

28

0

7/5/2012

THEL

2

0

0

0

0

HYRE

0

0

0

19

0

7/31/2004

SNYLF

8

7

2

19

0

AMMA

0

0

1

0

0

6/20/2005

SNYLF

3

3

1

0

16

HYRE

0

6

0

4

0

SNYLF

27

31

0

9

0

SNYLF

13

6

0

0

0

AMMA

1

0

0

0

0

HYRE

0

25

9

4

0

SNYLF

8

9

4

3

0

HYRE

0

0

0

2

0

7/21/2013

9/22/2003

Not Actively
Managed

Not Actively
Managed

Self-sustaining
Fishery

HYRE

12069

12041

0

7/29/2004

8/30/2011

Three Lakes,
Middle

HYRE

None

9/24/2010
Rock Lake

Not Actively
Managed

TBA

7/6/2005

9/5/2008

Native species
restoration –
Category 2

None

n/a
7/31/2004

Management
Direction

THEL

0

1

0

0

0

THSP

2

1

0

0

0

AMMA

0

0

0

16

0

SNYLF

2

14

0

1

0

HYRE

0

14

0

45

0

THSI

2

0

0

0

0

THEL

1

0

0

0

0

Not Actively
Managed

Amphibian
Resource

Stocked Lake
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Table 1 continued: Summary of herpetofauna survey data and management for Bucks Lake Wilderness.

Lake Name
Three Lakes,
Upper

Lake
ID

Survey
Date

12043

9/23/2003

9/23/2003
12038

12052

12053

12054

Adult

Subadult

Metamorph

Larva

Egg
mass

HYRE

1

0

0

0

0

THSI

1

0

0

0

0

HYRE

31

0

0

0

0

THEL

1

0

0

0

0

7/4/2012

HYRE

0

0

0

24

0

7/29/2004

SNYLF

15

0

0

0

0

SNYLF

3

6

0

0

0

9/5/2008

12049

Survey Data:
Herpetofauna
Present

HYRE

1

0

0

0

0

9/23/2010

SNYLF

5

8

0

0

0

8/31/2011

SNYLF

2

2

0

0

0

ELCO

1

0

0

0

0

7/20/2013

THCO

1

0

0

0

0

SNYLF

5

0

0

0

0

7/29/2004

SNYLF

35

2

1

6

0

7/6/2005

SNYLF

100

0

0

32

12

9/5/2008

SNYLF

8

448

0

4

0

9/23/2010

SNYLF

5

75

0

4

0

8/31/2011

SNYLF

1

9

2

7

0

7/20/2013

SNYLF

1

0

0

0

0

AMMA

0

0

0

2

0

HYRE

0

0

0

105

0

7/29/2004
7/3/2012

None

7/2/2012

None

7/29/2004
12056

Management
Direction
Not Actively
Managed

Not Actively
Managed

Amphibian
Resource

Amphibian
Resource

Amphibian
Resource
Not Actively
Managed

HYRE

0

17

1

82

0

AMMA

0

0

0

11

0

AMMA

0

0

0

7

0

HYRE

0

0

0

77

0

HYRE

0

0

0

7

0

AMMA

1

0

0

0

0

Amphibian
Resource

7/2/2012
7/29/2004
12057

7/2/2012

Amphibian
Resource

None
12058

7/29/2004

HYRE

0

0

0

17

0

7/2/2012

HYRE

0

0

0

5

0

7/31/2004

HYRE

1

0

2

7

0

7/5/2012

HYRE

0

0

0

105

0

8/18/2004

HYRE

0

0

30

500

0

7/5/2012

None

7/29/2004

HYRE

0

8

3

95

0

7/2/2012

None

12064

12082

27644

Not Actively
Managed
Not Actively
Managed
Not Actively
Managed
Not Actively
Managed
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Table 1 continued: Summary of herpetofauna survey data and management for Bucks Lake Wilderness.

Lake Name

Lake
ID
27645

50140

50141

50142

Survey Data:
Herpetofauna
Present

Adult

Subadult

Metamorph

Larva

Egg
mass

AMMA

0

0

0

1

0

HYRE

0

0

5

22

0

6/20/2005

SNYLF

1

0

0

0

0

6/20/2005

SNYLF

1

0

0

0

0

8/30/2011

None

7/21/2013

None

6/20/2005

SNYLF

1

1

0

0

0

9/23/2010

CHBO

1

0

0

0

0

24

36

0

0

0

Survey
Date
8/1/2004

8/30/2011

None

6/20/2005

SNYLF

7/21/2013

None

7/6/2005

SNYLF

18

0

0

6

0

8/31/2011

SNYLF

0

2

0

0

0

7/20/2013

SNYLF

2

3

0

0

0

51088

8/31/2011

SNYLF

3

9

0

0

0

52647

7/21/2013

None

50157

Management
Direction
Native species
restoration –
Category 2
Native species
restoration –
Category 2
Native species
restoration –
Category 2
Amphibian
Resource

Amphibian
Resource
Amphibian
Resource
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Table 2: Summary of fisheries population data in Bucks Lake Wilderness.
Table 2: Summary of fisheries population data in Bucks Lake Wilderness.

Lake Name

Lake ID

Survey
Date

Survey
Data:
Fish
Species
Present

Selfsustaining

# Caught

Avg.
Length
(mm)

Avg.
Weight
(g)

Avg. K
Value

224

1.013

BK

Yes

8

262

DC

Yes

27

82

BK

Yes

36

198

98

0.971

DC

Yes

17

82

5

0.919

9/23/2003

UKN

Unknown

1

7/4/2012

TRT

Yes

1

9/23/2003

None

7/4/2012

BK

7/30/2004
Gold Lake

12067
9/23/2010

Grassy Lakes 1

Grassy Lakes 2

12036

Jack's Meadow
Pond

12060

Kellogg Lake

12017

Lost Lake

0

12037
Unknown

1

n/a
7/31/2004

None

0

7/4/2012

None

0

7/6/2005

BK

Yes

19

258

195

1.054

7/3/2012

BK

Yes

44

216

102

0.937

120

0.796

12042

Mud Lake

12062

7/29/2004

None

0

Rock Lake

12069

7/31/2004

None

0

BN

Unknown

1

247

GSH

Yes

11

120

RT

Unknown

1

435

719

0.873

BK

Unknown

6

236

176

1.141

GSH

Yes

40

97

0

0

BK

No

1

335

390

1.037

BN

No

2

422

760

1.006

GSH

Yes

10

105

RT

Unknown

1

400

870

1.359

7/20/2013

GSH

Yes

60

115

0

0

7/29/2004

DC

Yes

10

75

8/31/2011

DC

Yes

1

12052

7/29/2004

None

0

12057

7/2/2012

None

0

12058

7/2/2012

None

0

50140

7/21/2013

GSH

9/22/2003
Three Lakes,
Middle

200

12041
7/20/2013

Three Lakes,
Upper

9/23/2003
12043

12049

Yes

1
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Table 3: Summary of fisheries management direction for Bucks Lake Wilderness.
Table 3: Summary of fisheries management direction for Bucks Lake Wilderness.

Lake Name
Gold Lake

Lake ID

First
Recorded
Stocking

Last
Recorded
Stocking

1959 - BK

1966 - BK

1967 - GT

1981 - GT

12067

Pre-Survey
Allotments

Current
Proposed
Allotment

DNP

DNP

Native species restoration
- Category 2

Management Direction

Grassy Lakes 1

12036

-

-

DNP

DNP

Not Actively Managed

Grassy Lakes 2

12037

-

-

DNP

DNP

Not Actively Managed

Jack's Meaodw
Pond

12060

DNP

DNP

TBA

Kellogg Lake

12017

DNP

DNP

Not Actively Managed

Lost Lake

12042

DNP

DNP

Self-sustaining Fishery

-

-

1963 - RT

1963 - RT

1956 - BK

1973 - BK

Mud Lake

12062

-

-

DNP

DNP

Not Actively Managed

Rock Lake

12069

-

-

DNP

DNP

Amphibian Resource

1967 - BN

2000 - BN

1956 - BK

1984 - BK

2000 BN
2000 BK ANN

1000 RT ANN

Stocked Lake

1994 - RT

2000 - RT

1956 - BK

1984 - BK

1967 - RT

2000 - RT

1981 - GT

1982 - GT

2000 BN
2000 RT ANN

DNP

Not Actively Managed

1973 - CT-L

1973 - CT-L

1994 - BN

2000 - BN

Three Lakes,
Middle

Three Lakes,
Upper

12041

12043
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Figure 4: Herpetofauna species distribution in Bucks Lake Wilderness.
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Figure 5: Management direction in Bucks Lake Wilderness.
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Figure 6: Fish species distribution in Bucks Lake Wilderness.
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Appendix I: 2011 Sierra Nevada Fish and Amphibian Inventory Protocols
Version 2.5 June, 3 2011

California Department of Fish & Game
HML-Fish/Amphibian Survey Protocols
Overview
Fill out a separate data sheet (substitute “Palm entry” for “data sheet” as necessary) for every lake and pond that has a Site ID,
regardless of how un-lake like the site is. If the site is dry, frozen , inaccessible, not found or on private property indicate why a full
datasheet was not filled out on the map portion of the datasheet or the condition field and comment field of survey main (e.g., "pond
was dry"). Some data subforms will still need to be filled out in the Palm unit (see below). If you encounter ponds not shown on the
7.5' maps, fill out a complete data sheet and assign the site a new ID# from the site IDs list. Meadows, marshes, and spring seeps
should always be surveyed, even if they do not have Site IDs. When you visit non-lake habitat such as marshes that contain extensive
ponded water, complete a single survey for the entire area. It is critical that all relevant portions of each data sheet be filled out, and
that non-relevant portions be indicated as such, not simply left blank. Remember, if the data sheet is improperly filled out, the visit
was a complete waste of time and money. At the very least a VES should be conducted, an overview photo (with GPS location) taken
and sketch made and recorded in the appropriate portions of the datasheet.
When you complete surveys in habitats that do not contain ponded water (e.g., streams), record the start and end UTM coordinates in
the amphibian/reptile visual survey section and complete all other pertinent sections. Many stream sections that will be surveyed are
associated with other Site IDs (e.g., 200 m of each inlet and outlet) and the survey data should be entered on the associated Site ID’s
data sheet. Record all observations in ball point pen.
Recording Numbers: Use the dot-line method for recording the number of "hits" in fields that require a count (4 hits:
; 8 hits:
; 10 hits:
), instead of the more typical four vertical lines and a slash. The dot-line method is much more space-efficient and is
easier to read. In addition to categorizing the substrate type at each spot, record the presence or absence of aquatic vegetation at each
spot (record hits using the dot-line method).
Gen. Lake Descript (‘Review/Update Lake’ and ‘New Lake’ Buttons/‘New Survey’ Button
Site ID: This is a critical number, as it will be used to link the data sheet to a particular body of water and to identify all samples.
This ID is written on the 7.5' maps available for crews to take into the field. Check the Site ID carefully before recording it on the
data sheet. If you encounter a lake or pond that is not shown on the 7.5' map or a marsh, meadow or spring seep that does not have a
Site ID, its Site ID will be taken from a list of available IDs. Each crew member will have a list of unique numbers issued to them.
Keep track of your list and do not use numbers more than once.
Location: This description should always be provided, and must be detailed enough to allow someone not familiar with the area to
pinpoint the lake on a topographic map. This information is particularly critical for unnamed lakes because the GPS point is the only
other reference for the location of the water body. Do not leave this space blank, no matter how obvious the lake feature is. At a
minimum, give the distance and the compass direction from the site to two nearby prominent named geographical features (e.g., lakes,
peaks, etc.). Lake and peak names, distances, and compass directions should be taken from 7.5' maps. Palm - Use the survey main
comment field to note location.
Date: Write as month-day-year (Aug-10-01) and always use the three letter abbreviation for month. Palm- ensure this field autopopulates correctly. If your palm’s date is incorrect this field will also be incorrect. If entering data in a palm after the survey was
conducted, be sure to change the value of this field to the appropriate survey date!
Lake name: Lake names generally originate from the 7.5’ topo map. However, CDFG has also implemented its own naming system
for the stocking program. Field crews should have a pre-generated field lake checklist with the proper CDFG lake name and
corresponding Site ID. Use this list to populate the Lake name field.
Palm - Lake names should be auto-populated based upon the names from the high_mountain_lakes.shp in the GIS data framework.
Note – consecutively numbered lakes (i.e. Big Pine Lake 1, Big Pine Lake 2, etc.) are numbered starting from lowest elevation and
ending at the highest elevation lake.
Water type: Make a comment in the “Survey Main” comment field listing water type as one of these ONLY: Lake, Stream,
Marsh/meadow, Spring seep, POAW, Snowfield or Reservoir).
Lakes should always receive the full protocol and have all applicable fields filled out.
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Any unmapped lentic water body that is surveyed, regardless of size, falls under the category of LAKE. Unmapped ponds should be
completely surveyed as lakes. Visual fish surveys are not acceptable if fish are present even if the site is small and unmapped. A
GPS track of the entire perimeter and all inlets and outlets should be recorded.
Stream sites (lotic) should have a complete VES (with GPS track), visual fish survey, shrimp survey, sketch and photo, but do not
require littoral and shoreline habitat surveys or inlet and outlet surveys. Palm - Remember to record the start and end GPS points of
the stream reach surveyed in the amphibian header subform. The auto populated GPS point in the palms refers always to the
downstream start point. Survey upstream and record in the survey comments where you ended the reach. Note that the crew leader
should have a list available showing the end reach GPS point. If fish are seen a fish data subform should be filled out to indicate fish
presence on a GIS coverage. If possible record fish species and an estimated length for one fish of each species identified. If fish
species is unknown record as UKN. Remember to include a descriptive comment on fish numbers and type. (IE: “Saw one unknown
trout species.”; “Pool filled with BK”.)
Marsh/Meadow sites should be surveyed as a single site. Collect a GPS track of the perimeter of the site and any surveyed areas.
These will be used to generate a GIS polygon for the site. Alternatively, record as many points as needed to characterize the general
shape of the marsh/meadow and enter these into the comment field. Usually less than 10 points will suffice. Complete a VES, visual
fish survey, shrimp survey, sketch, and photo. Littoral and shoreline habitat surveys do not apply. If fish are seen a fish data subform
should be filled out (see above-stream sites).
Spring seep sites should have a VES (with GPS track), visual fish survey, shrimp survey, sketch and overview photo. Littoral and
shoreline habitat surveys do not apply. If fish are seen a fish data subform should be filled out (see above-stream sites).
Seasonality: The determination of whether a water body is perennial or ephemeral should be made based on field determination.
Cues such as grass or terrestrial vegetation on the lake bottom; undecomposed duff; obvious bath tub ring; or low lake level can be
used to assess status. 7.5’ maps may help the surveyor make a call. Perennial lakes and ponds are shown in dark blue, ephemeral
lakes and ponds are shown in white with blue diagonal lines, and marshes are indicated by a marsh symbol.
Condition: If the water body indicated on the map is frozen, dry, not found, inaccessible, or on private property your sampling will
be limited. Circle the appropriate reason from the list above why the water body was not fully sampled.
Frozen water bodies of two types can be encountered. Completely frozen sites offer little to no opportunity to survey for animals, thus
indicate the site is frozen in the appropriate check box and comment fields, take an overview photo with GPS point and move on.
Partially frozen sites may offer some opportunity to VES for amphibians, furthermore, this is often the time when high mountain
species begin breeding. List the condition as “surveyable” and indicate in the comments that the site is partially frozen (%), take an
overview photo with GPS point, and conduct a VES.
Dry sites can often have newly metamorphed Bufo species and Hyla regilla. VES the site, including any tributaries, and take an
overview photo with GPS point.
Sites that are not found should have only the top box of the data sheet filled out, indicating that the site was not found in the
“Location” box. Palm – fill out a survey main and choose “not found” from the pick list for condition. If you are navigating to a site
with given GPS point and find no evidence that a site exists at this location you should reconnoiter a circular area of 50m from this
point to attempt to locate the site. GPS accuracy may be as poor as 30m or more due to satellite locations, tree cover, steep canyons,
etc. Take an overview photo of the GPS location as proof of poor GPS data or that the site is non existent.
Stream widenings are those water bodies shown as perennial ponds but that have more than 10% of their surface area with noticeable
current, i.e., these are more like stream pools than ponds. A VES and photo should still be taken.
If the water body of interest is actually part of another water body (POAW), sample and complete a data sheet for the larger water
body, and fill out only the top box of the data sheet for the smaller water body, indicating that it is actually part of the larger water
body in the “Location” box. In other words, the site that is considered part of another waterbody, will receive a full survey under the
Lake ID of the larger site. Palm – fill out a survey main for the site but indicate in the comments that the full data set is associated
with a different site and list the site ID in the comments of the survey main. Example: Survey main for site 123.00 states in the
comments, “This site is POAW with 127.00, all data associated with site 127.00”. Survey main for site 127.00 states in the comments
“Includes data for site 123.00, site is POAW with 127.00”.
Planning Watershed: The watershed name for all lakes is given on the "Lakes Checklist.” Do not use the name of the outlet creek
given on the 7.5' map as the drainage name, as this may not be a complete description.
Palm - The watershed name should be auto-populated for all pre-identified site IDs. If a new site is being surveyed, use your survey
map to identify which planning watershed the new site is located in, and pick the appropriate watershed name from the picklist.
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County: For NEW SITES ONLY record the county (from 7.5' map) in which the lake feature lies into the Ref Lakes Subform”.
Elevation: For NEW SITES and BASELINES ONLY record the elevation from the 7.5' map, or a calibrated altimeter (such as the
altimeter feature in the Garmin GPS) into the Ref Lakes Subform. When using the map look for labeled contour lines to determine
contour interval distance and units. Be aware that maps generated in the office by GIS software that span multiple 7.5’ quads may
display intervals in both meters and feet. The lake elevation is the average of the contour line below the lake and the contour line
above the lake. Thus, if a lake is between the 9860’ contour and the 9900’ contour, the lake elevation should be recorded as 9880’. A
common mistake is to assume that the proximity of a lake to a contour line indicates that the elevation of the lake is close to the value
of that contour line. The horizontal distance between two points on a topographic map bears no relationship to the vertical distance
between those same two points.
If the lake has a water level elevation (i.e. WL 9832), use this number. (note- water level elevations are a good source to calibrate an
altimeter).
UTM Coordinates: This is a pair of numbers that are basically x and y coordinates. In our area, they are North and East. These
numbers need only be obtained for lakes not shown on the 7.5' maps or for those lakes lacking a Site ID. Use a GPS unit to obtain the
UTM coordinates. Also record the UTM zone that you are in. Make sure your GPS is setup in UTM NAD83. These coordinates
are critical as they will be used to map the lake.
Maximum lake depth: Measure maximum lake depth with the Speedtech SM-5 Depthmate Portable Sounder. Do not spend
inordinate amounts of time sounding every part of the lake to find exactly the deepest part. By sounding the deepest-looking area of
the lake, you will quickly get a feel for where the deepest spot actually is. Precise measurements of "maximum depth" are not very
important in large deep lakes. However, in shallow lakes (< 5 m) a precise depth (± 0.5 m) is very important. Plan to take maximum
depths when setting or retrieving gill nets, but the data must still be collected even when nets are not set. This data field was ignored
too often in the past but is very important for determining future management options! Enter this value on the Fish Data Form
at the top of page 3, or at the bottom on page 2 if no gill net fish survey was completed for a site. In the Palms the Max Depth field is
located in the Ref Lakes Subform under the Review/Update Lakes tab.. Maximum lake depth should be measured even when field
crews are not equipped with a depth sounder. There are many methods to improvise and collect depth measurement, but the simplest
is often a known length of cord and a rock.
Team Members: Palm - All crew involved in data collection should be recorded in the Surveyors Subform. Only crew members
involved in the VES should have the VES box checked.
Lake Characteristics
The habitat characterization is perhaps the most subjective of the measurements made using this protocol and we hope to reduce the
potentially high observer bias by stressing the need for survey consistency. In other words, it is important to practice the protocol,
calibrate visual estimates with real measurements, check each other’s data, and maintain consistent survey methods.
Littoral zone substrate composition: While walking around the lake perimeter during the VES survey (see Amphibian/Reptile
Surveying, below), stop after a set number of paces (see below) and categorize the dominant substrate at the lake edge as one of the
following: silt, sand (<2mm), gravel (2-32mm), small cobble (32-64mm), large cobble (64-256mm), boulder (>256mm), bedrock, or
woody debris (pine needles and pine cones = “woody debris”).
Categorize the substrate along an imaginary transect line starting at the lake edge, extending perpendicular from shore, and lying along
the first 3 meters (10 feet) of the lake bottom. Record the number of hits for each substrate category in the appropriate field. Record
a “0” for categories with no hits. Only record aquatic vegetation hits on transect with at least 10% coverage. This avoids overrepresenting aquatic vegetation in the lake characterization. Record this information under "Substrate transects with aquatic
vegetation". Only GSF vegetation should be counted; it does not matter if the vegetation is aquatic or terrestrial. Increase the number
of paces between transects when surveying large lakes and decrease the number of paces for small ponds. Shoot for fifty transects, as
this is a sufficient number to provide an accurate description of the littoral zone of lakes. Lake perimeter (auto-populated in survey
main for existing sites, or estimated) can be divided by 50 for number of meters between transects.
For very small sites where you can observe the entire littoral zone substrate from a single location, it is permissible to estimate the
littoral substrate composition by size category visually, and then to record your estimates as percent values for each size category
(make sure the total of all substrate categories equals 100%). If the lake contains large numbers of amphibians, conduct the
amphibian/reptile survey first and then walk around the lake a second time to measure substrate composition.
Littoral zone depth: At each of the littoral zone transects, also record the water depth at one meter from the shoreline and record in
one of the following depth categories (in centimeters): 0-15, 16-30, 31-45, 46-60, >60. As with the littoral zone substrate
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composition for very small sites, it is permissible to estimate the water depth at one meter visually, and then to record your estimates
as percent values for each size category (make sure the total of all depth categories equals 100%).
Shoreline terrestrial substrate composition: At each of the littoral zone transects, also record the dominant substrate along an
imaginary line starting at the lake shore (or the top of the “bath tub ring” if the lake’s water level is below full pool) and running for
1.5 meters (5 feet) perpendicular and away from the lake shoreline. The substrate categories are silt-64mm, 65-256mm, bedrock,
grass/sedge/forbe, brush and woody debris. As with the littoral zone substrate composition for very small sites, it is permissible to
estimate the terrestrial substrate composition by size category visually, and then to record your estimates as percent values for each
size category (make sure the total of all substrate categories equals 100%). Note: brush = willows and other woody plants; forbs =
non-woody plants.
Percentage Method: if you are able to stand in one spot and view the entire lake shore, substrate, etc. you may estimate the above
categories using percentages of the entire lake, rather than the transect method. This can save time on small water bodies. Make sure
the percentage check box is checked on your datasheet or palm and that the numbers for one category add up to 100%.
Tributary Characteristics
Each significant tributary to the water body should be surveyed for 200 meters for fish and amphibians. In addition general
characteristics of each tributary should be recorded, see below.
Any tributary displayed on a 7.5’ map should generally be surveyed and inlet/outlet information completed. Small rills should be
surveyed for amphibians, but not necessarily included as a distinct tributary. Within the continuum of tributary sizes and
complexities, field crews will be required to distinguish “significant” tributaries from those which do not warrant full tributary
surveys. Keep in mind the primary purpose of tributary information is to assess important habitat for fish and amphibians, but not to
be bogged down with intense micro-habitat analysis.
Palm – It is very important that palm users realize there is no inherent method of tracking barrier photo data to a specific tributary.
Thus, ALWAYS assign a number for each tributary (i.e. Inlet 2, or Outlet 1) even if there is only one tributary. It is important to make
sure the same tributary number is listed on the barrier photo subform. Also, tributary numbers must be recorded on lake sketches.
Tributary GPS points: Record a GPS point where each tributary joins the lake. Also record a GPS point at the end of your
tributary survey. This will help to match inlet/outlet data to the correct tributary.
Tributary number: Record number assigned for each tributary (i.e. Inlet 1, Inlet 2, or Outlet 1). This same number is to be recorded
on lake sketch and included in barrier information, so that the correct barrier can be associated with the correct tributary. NOTE:
Tributaries ARE NOT meadow rills, snowmelt rills, or anything that might in good conscious be called a rill.
Width and depth of inlets & outlets: While conducting the VES of inlets and outlets estimate the average width and depth of each
tributary at bank full, even if dry. Inlets generally are widest at the point at which they enter the lake, so obtain the average width and
depth upstream of this point. If there are no inlets, circle "no inlets". If inlet is dry check “Dry” and continue to survey for barriers
and amphibians. If there are no outlets, circle "no outlets". If outlet is dry enter “Dry” and continue to survey for barriers and
amphibians.
Palm – The presence or absence of inlets and outlets will need to be entered into the “Ref Lakes Subform”. (Not part of survey form).
Use your reference Lakes spreadsheet to determine if opening the Ref Lakes subform is necessary.
Presence of fish in inlets and outlets: Record whether there are fish present in the first 200 m of each inlet and outlet stream by
circling "Y" or "N" for each feature. If there are no inlets or outlets, leave this section blank. If inlets and outlets are dry, fish may be
present in isolated pools and this is data that needs to be captured.
Distance to first barrier on inlets and outlets: Pace off 200 meters of each tributary, recording the distance from the lake to the first
impassable barrier. Dry tributaries should still be surveyed. The barrier location should be recorded as the number of meters from the
lake. Barriers are falls >0.75 m high if there is no pool at the base, falls >1.5 m if there is a pool at the base, or steep cascades higher
than approximately 1.5 m. Logjams can float during high water, and should generally not be considered barriers. Because fish can
often get over remarkable obstacles, be conservative in what you call a barrier. Provide a description of each barrier on page 2 of the
data sheet (see Detailed lake and inlet/outlet description, below) or in the barrier subform in the Palm. If there are no barriers check
the “Barriers not present” box.
Description of fish barrier(s), UTM coordinates, photo number: Provide GPS UTM coordinates, photo number, and a brief
description of each barrier in the spaces provided. If additional space is needed, use page 2 of the data sheet (see Detailed lake and
inlet/outlet description, below). In the Palm enter all photo data (photo #, camera #, Time and photo type) into the “Photo Documents
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Subform”. It is important to read the appropriate protocols for camera setup and file naming information. Make sure your GPS is
setup with the proper settings referenced in the appropriate protocol.
Spawning habitat in inlets and outlets: Up to the first barrier of each inlet and outlet or to the end of the survey reach if no barrier
exists, make a visual estimate of the amount of the streambed between the lake and the first barrier that is suitable trout spawning
habitat. The amount of spawning habitat should be recorded in terms of the number of square meters of stream bottom with the
following characteristics: gravel 0.5-4 cm in diameter and not cemented into the streambed, water depths of 10-50 cm, and water
velocities of 20-60 cm/s for successful spawning.
Spawning habitat data are used to estimate whether fish populations are self-sustaining. Use good calibration techniques and real
measurements as necessary to assure accuracy.
Evidence of spawning in inlets and outlets: Check each inlet and outlet for evidence of spawning between the lake and the first
barrier, if a barrier is present. This could be spawning trout, redds (nests), or newly-hatched fry (20-30 mm). Redds are often very
obvious, being patches of freshly cleaned gravel 0.5-1 m in length. If you aren't sure if what you are seeing is in fact a redd, dig into
the downstream portion of the disturbed gravel while holding a net downstream. If it is a redd, you should find eggs in the net after
disturbing the gravel. For each inlet and outlet, circle all types of evidence that you find. If you don't find any evidence of spawning,
circle "None".
Area of in-lake spawning habitat: Estimate the amount of suitable spawning habitat (using the spawning habitat criteria given
above) in the lake at the mouth of each inlet and outlet. Look for the presence of spawning trout and completed redds. Note any
significant habitat of this sort in the Fish Header comments.
Description of other in-lake spawning habitat: Restrict your description of "other in-lake spawning habitat" to areas where you
observe spawning fish, redds, or large numbers of fry in areas of the lake away from inlets and outlets.
Fairy Shrimp
During the amphibian survey, look for schools of fairy shrimp. The distribution of these 2-3 cm crustaceans is poorly known for the
Sierra Nevada, so we are interested in describing localities. Look for them in all bodies of water you sample. When walking around a
lake, take a few minutes to also look in small pools and ponds adjacent to the lake.
If you find fairy shrimp either in your samples or during the survey of lake characteristics, indicate this on the data sheet by circling
"Y" or "N" to the questions about fairy shrimp locations ("Present in lake?", "In lake-associated pools?", "Other locations?"). "Lake
associated pools" are pools within 2 m of the lake. Be specific in your location descriptions, and provide a brief description of these
locations (e.g., "1 m2 pool 0.5 m from lakeshore on N side of lake 70675, pool is 10 cm deep"). Information on the fairy shrimp
populations should include, at a minimum, location, surface area, and depth of the habitats.
Palm – If fairy shrimp are not found open the subform and write “NO SHRIMP” in the comment field.
Amphibian Surveying
Introduction: We will be conducting amphibian surveys at all bodies of water shown on 7.5' topographic maps, streams, and at sites
not shown on the map but found during surveys and while traveling between sites.
Each surveyor should have a timepiece to record the duration of time spent surveying, a notebook to record data, a dipnet and GPS
unit. Be aware that many sites have more areas of potential habitat or inlets than are shown on a map. Generally we are not targeting
reptiles but are identifying species and recording garter snake sightings. These animals are amphibian predators and may indicate
amphibian presence when none are seen.
To conduct an amphibian survey, walk slowly around the perimeter of the site, or along the stream, counting the number of adults,
sub-adults, metamorphs, larvae, and egg masses you find of each species. Pause often to look ahead for basking animals. Use your
dip net to sweep habitat and banks in an effort to spook animals. When surveying a lake, VES all inlets and outlets (see above) and
lump with the lake VES data. Meadow/marsh sites should be surveyed systematically with multiple surveyors in an effort to survey
the entire site. As needed, use the sterilized D-net or aquarium net to catch amphibians and reptiles for identification. Consult the
field guide provided for adult and larval identification.
Record total numbers of individuals observed by species and life stage in the appropriate field. If no animals are seen during the VES,
record “none” in the field. Species abbreviations are given on the data sheet. Palm- use the pick lists for species abbreviations. If no
animals are seen make sure that the “Amphibians NOT Present” checkbox is checked on the amphibian header subform and do not fill
out an amphibian data subform.
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Under "Comments", record any interesting observations made during the survey (e.g., mountain yellow-legged frog larvae found only
in shallow lagoon on NW side of lake). Also record locations of interesting observations on the map of the lake that you draw (see
below). If you are surveying inlets or outlets of a lake and encounter amphibian species, record your observations on a separate line
on the data sheet and note the approximate locations and species on the inlet and/or outlet diagrams on page two. Palm – use the
comment field in amphibian header to note interesting or important observations, or the numbers of animals seen in inlets/outlets, or
numbers of multi-age class tads observed.
Time of day, temperature, and weather are important factors affecting the quality of any VES survey. Time your surveys to be during
the warm portions of the day (roughly 9am – 5pm, however time window can vary depending upon time of year and local conditions).
If the weather is too cold or stormy, VES surveys can be very inaccurate and should not be conducted.
Survey start time and end time: Record the time at which the survey began and ended. The start time is the time the amphibian
survey began, not the time you arrived at the site. The end time is the time you finished the VES. Palm – Times need to be in
AM/PM format. Double check them since the palms auto populate to current time.
Total survey duration: Record the total time spent searching for amphibians/reptiles. Do not include time spent surmounting lakeside obstacles (e.g., cliffs), identifying specimens, or recording notes. If two people survey the same site by walking in opposite
directions around the lake perimeter, the total survey duration should include the time spent surveying by each person. This data tells
how much effort went into the survey.
Weather/wind/color/turbidity: Circle the appropriate descriptor for each.
Stream survey: Using the GPS unit, record the UTM locations at the beginning and end of your stream survey.
Stream order: Stream order is a classification based on branching of streams. On a map showing all intermittent and permanent
streams, the smallest unbranched tributaries are designated order 1. Where two first order streams meet, a second order stream is
formed. Where two second order streams meet, a third order stream is formed (and so on…). Using your 7.5’ topo map, identify which
order of stream you are surveying, and record it in the box provided.
Calling?: Were any frogs calling during your survey? Circle yes or no.
Chytrid Swabs/Toe Clips: Will be collected from populations of mountain yellow-legged frogs. Note that this is done on a
population basis and not for each site. Use best judgment in determining the parameters of the population. Up to 20 swabs from
different individuals, usually adults, will be taken at the sites that support each population.
Survey Method: Circle the method used. Note: Mountain yellow-legged frogs do not have a significant call, so aural surveys will not
apply.
Air and Water Temperatures: Measure the air temperature from the lake shore at 1 meter above the lake surface. Measure water
temperature approximately 0.5m out from shore and 10cm under the water surface. Record the time that temperatures were measured
after the @ symbol and the temperature units (C).
Overview Photos
Introduction: All surveyed sites should have an overview photo taken. Try to find a location that allows you to capture the entire
site and the habitat provided by that site. Thus a lake overview photo should capture the entire lake as well as the shoreline and any
inlet or outlet marsh complexes that may be present. Use the panoramic photo functionality of the camera as needed and note how
many photos were taken (Palm - in photo comments).
Often forests or flat terrain inhibit good overview photos. In these cases, do the best you can.
Photo Document Type Subform:
Photo Device: Record the device number of the camera – generally the serial number
Photo Type: Choose from the selection the reason or subject of the photo.
Photo Numbers: Record photo file number. See Appendix for camera setup and additional file naming

information.
Photo GPS: Record GPS location data. (UTM NAD 83)
Photo Times: The times are used to reference a photo to a particular site. It is important to record these times accurately and to
ensure that both the camera and Palm date and times are properly set up.
Fish Surveying
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Introduction: We will be conducting fish surveys at all bodies of water shown on 7.5' topographic maps and at sites not shown on the
map but found during surveys and while traveling between sites.
Our fish survey methods are designed to provide an accurate representation of fish species composition and size structure in lakes and
ponds, as well as provide an estimate of catch per unit effort (CPUE) at each location. In order to quantify the size structure of each
fish species present at a particular location, we need a sample of at least 20 fish, and preferably not more than 50. Obviously, in lakes
that have a very small fish population, capturing even 10 fish may not be possible.
We will set one net in each lake for 8-12 hours. Nets can be set at any time of day. To minimize logistical problems and safety
hazards, do not pull nets at night. Time your net sets appropriately. For example, don't set a net at 5 PM, since this would mean either
pulling the net at 1-5 AM or waiting until morning and exceeding the 12 hour maximum set duration. You should plan on setting nets
in the late evening or early morning.
If you are setting a net in a lake with an extremely dense trout population (typically lakes with brook trout), you may want to paddle
over the net with a float tube after 4 hours and get a rough count of the number of fish captured. If you have 40 or more fish after 4
hours, pull the net to avoid capturing an inordinate number of specimens. Use this 4 hour net set duration only when absolutely
necessary. If gill-netting a lake that contains amphibians, you need not worry that the net will trap them. If turtles are present, set the
gill nets during the day only and check the nets frequently to ensure that these species are not getting entangled.
Before setting a gill net, submerge the entire net (still contained on the handle); dry nets are much more susceptible to tangling. Get in
your float tube and wedge the bag between rocks at the lake shore and pull on it gently to ensure that it is firmly anchored. With the
net lying across the float tube (lead-line on your left and net handle in your right hand or vice versa), paddle backwards slowly while
feeding out the net. The net should be set perpendicular to the shore. If you encounter a tangle while feeding out the net, shake the
net. Do not pull on the net as this will often tighten the tangle. Shaking will nearly always rid the net of the tangle. When you get to
the end of the net, attach a float to the handle and then clip the second bag to the bottom of the net. Paddle backwards until the net is
taught, and then drop the bag. Use the depth sounder to record the net depth. Record the time when you finish setting the net.
After 8-12 hours, retrieve the net by pulling the net up by the float. Detach the float and the rock bag. Pull the net toward you,
placing the float line on the needle/handle in approximately 2 foot intervals (every second “float”). Continue pulling in the net until
you reach the shore. Remove the second bag. To carry the net to an area for fish removal, cradle the net over your arms keeping the
lead line on one side and the float line on the other. Lay the net down in a meadow or on a sandy flat (a meadow is preferable, but
nearly any place will work; stay away from areas with lots of woody vegetation, pine needles, pine cones, and sharp rocks since they
will get snagged in the net). Spread out the first 10 feet of net and remove the fish. After removing all fish from the first 10 feet of
net, spread the next 10 feet of net and fold up the first 10 feet. Continue until you have removed all fish from the net. Restring the net
onto the handle, rinse the net in the lake, dry the net in the shade, tie the net in a knot to prevent tangling, and stuff it into a sack. The
net may be set again without sterilization if the receiving water is located downstream from the previous netting site. If the next
netting site is located above the previous site, or in a separate drainage (even a small side drainage within the same basin) then the net
must be sterilized (see sterilization protocol).
Fish survey method: If fish are observed, generally set a net. Record whether fish were surveyed visually or using gill nets. Except
for small, shallow (<2 m) bodies of water in which the surveyor can see the entire lake bottom, we typically sample fish populations
using gill nets. If there is any question as to whether fish are present in a lake, set a net. The decision whether to set a gill net in a
shallow pond is up to the crew leader, but keep in mind that fish can live in some very marginal habitats. If only a visual fish survey is
needed (e.g., because the lake is < 2m deep and you can see the entire bottom and there are positively no fish), you need not fill out
the third and fourth pages of the datasheet. (For Palms the “Fish Header” is all you need fill out if there are no fish. The “Fish Data
Subform” must be fill out when fish are seen or caught.)
Visual Survey Justification: If you surveyed for fish visually, provide a brief justification as to why you chose this method (Use the
pick list values only; Stream, Meadow/marsh, Entire Bottom Visible). Remember, if fish are seen you should almost always set a net
if possible.
Net set time and date: Record the time when you completed the net setting process, not the time when you started setting the net.
Record the time as 24 hr time. Record the date on which the net was set. Palm – Times need to be in AM/PM format. Double check
them since the palms auto populate to current time.
Net pull time and date: Record the time when you began pulling the net. Record the date on which the net was pulled. Palm –
Times need to be in AM/PM format. Double check them since the palms auto populate to current time.

vii

Appendix I: 2011 Sierra Nevada Fish and Amphibian Inventory Protocols
Site ID: If you are setting a gill net to survey a fish population, fill out pages 3 and 4 of the datasheet. First, record the Site ID again.
This identifier will ensure that both sheets of the datasheet are associated with the correct lake. Make sure that the Site ID you record
is the correct one and matches the Site ID on the first page of the datasheet.
Description of net location/setting nets: Circle the appropriate location and provide a brief description of the area in which the net
was set ("Comments"). Gill nets should always be set at the lake outlet, if present and if conditions allow. If an outlet does not exist,
or is located in an area that is difficult to net (water <2 m deep, log jams, etc.), set nets at the inlet. If an inlet is not present or is not
suitable, set the net in a suitable location anywhere along the lake shore. If possible, choose an area that is 3-8 m deep.
Fish Data: If no fish were captured, write "no fish" across the fish portion of the data sheet. If fish were captured, record the species,
length, and weight of all fish. Species abbreviations are given at the bottom of the data sheet. Measure fish using the vinyl tape laid
out on the ground. Measure fish total lengths to the nearest mm. Weigh fish using a Pescola spring scale. Before weighing fish,
ensure that all debris (small rocks, etc.) are removed from the fish. Use the 60g scale for all fish <100 g, and the 300g scale for larger
fish. Outliers may need to weighed in parts.
All fish will need to be cut open to determine sex. If someone on your crew is able, also note the general contents of fish stomachs
(e.g., chironomid pupae, terrestrial insects, etc.). If you encounter a lake that contains both fish and amphibians, look through the fish
stomachs very carefully for amphibian remains.
Female fish will have eggs ranging from very small (early) to large and flaccid (late, deflated looking). Make a check mark in the
appropriate box for each female fish sampled.
Be careful about disposing of fish carcasses, as we don't want the carcasses attracting the attention of backpackers or bears. The best
disposal method is to pop the fish’s swim-bladders, paddle out into the lake until you reach a relatively deep area, and dump them.
Burial of fish on land should generally be avoided, as animals can smell the fish and will dig them up (no matter how deep you bury
them).
Net sterilization: When moving to a different drainage or when one site does NOT flow into the next site gear (float tube, waders,
fins and gill nets) must be sterilized. Sterilize using 5 ml of Quat 128 per 1.5 gallons of water. Gear must be soaked for at least 20
minutes and then dried for at least 20 minutes. Dispose of Quat 128 on rocks or soil away from waterways. Consider rinsing gear in
fresh water away from potential amphibian sites before next use.

Field review of datasheets/palm entries
At the end of each day, crew members should review other people’s datasheets/palm entries for completeness and clarity. For palm
entries the reviewer should review each subform and complete the reviewer field with their name from the pick list. Once review of a
datasheet is completed, the crew leader should initialize the field review box on pages 2 and 3 of the datasheets. Make sure all of the
spaces on the data sheets have been filled in. These data sheets are all the state has to show for the time and money that went into each
survey. Protect the data sheets as if they were your most prized possession!
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