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Disclaimer

Recovery plans delineate reasonabl e actions that are believed to be required to recover and/or
protect listed species. Plans are published by the U.S. Fish and Wildlife Service, and
sometimes are prepared with the assistance of recovery teams, contractors, State agencies, and
others. Objectives 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 necessarily represent the views nor the official positions
or approval of any individuals or agenciesinvolved in the plan formulation, other than the U.S.
Fish and Wildlife Service. They represent the official position of the U.S. Fish and Wildlife
Service only after they have been signed by the Director, Regional Director, or Manager as
approved. Approved recovery plans are subject to modification as dictated by new findings,
changes in species status, and the completion of recovery tasks.

Literature Citation Should Read As Follows:

U.S. Fish and Wildlife Service. 2002. Recovery Plan for the California Red-legged Frog (Rana
aurora draytonii). U.S. Fish and Wildlife Service, Portland, Oregon. viii + 173 pp.

Additional copies may be purchased from:

Fish and Wildlife Reference Service
5430 Grosvenor Lane, Suite 110
Bethesda, Maryland 20814-2158
301-492-6403 or 1-800-582-3421
FAX: 301-564-4059

E-mail: fwrs@mail .fws.gov
http://fa.r9.fws.gov/rofwrs/

The fee for the plan varies depending on the number of pages of the plan.

An electronic version of this recovery plan will also be made available at
http://ww.rl.fws.gov/ecoservices/endangered/recovery/default.htm
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Executive Summary

Current Species Status: The Californiared-legged frog (Rana aurora draytonii) is federally
listed as threatened. This subspecies of red-legged frog occurs from sealevel to elevations of
about 1,500 meters (5,200 feet). It has been extirpated from 70 percent of its former range and
now isfound primarily in coastal drainages of central California, from Marin County,
California, south to northern Baja California, Mexico. Potential threats to the speciesinclude
elimination or degradation of habitat from land development and land use activities and habitat
invasion by non-native aquatic species.

Habitat Requirements. The Californiared-legged frog requires avariety of habitat elements
with aquatic breeding areas embedded within a matrix of riparian and upland dispersal

habitats. Breeding sites of the California red-legged frog are in aguatic habitats including pools
and backwaters within streams and creeks, ponds, marshes, springs, sag ponds, dune ponds and
lagoons. Additionally, Californiared-legged frogs frequently breed in artificial impoundments
such as stock ponds.

Recovery Objective: The objective of this plan isto reduce threats and improve the
population status of the California red-legged frog sufficiently to warrant delisting.

Recovery Priority Number: 6C, per criteria published by Federal Register Notice (48 FR
43098; September 21, 1983). This number indicates a subspecies with high threats and low
recovery potential, in conflict with development projects.

Recovery Criteria: This subspecies will be considered for delisting when:

1) Suitable habitats within all core areas (described in Section |1 of this recovery plan) are
protected and/or managed for Californiared-legged frogsin perpetuity, and the ecological
integrity of these areasis not threatened by adverse anthropogenic habitat modification
(including indirect effects of upstream/downstream land uses);

2) Existing populations, throughout the range, are stable (i.e., reproductive rates allow for long
term viability without human intervention). Population status will be documented through
establishment and implementation of a scientifically acceptable popul ation monitoring
program for at least a 15-year period, which is approximately 4 to 5 generations of the
Californiared-legged frog. This 15-year period will preferably include an average
precipitation cycle. An average precipitation cycleisaperiod when annual rainfall includes
average to 35 percent above-average through greater than 35 percent bel ow-average and
back to average or greater. The direction of change is unimportant in this criterion.

3) Populations are geographically distributed in a manner that allows for the continued
existence of viable metapopulations despite fluctuations in the status of individual
populations (i.e. when populations are stable or increasing at each core area);

4) The subspecies is successfully reestablished in portions of its historic range such that at
least one reestablished population is stable/increasing at each core area where frogs are
currently absent; and
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5) The amount of additional habitat needed for population connectivity, recolonization, and

dispersal has been determined, protected, and managed for Californiared-legged frogs.

Actions Needed:

1
2.
3.

No ok~

Protect known populations and reestablish populations.

Protect suitable habitat, corridors, and core areas.

Develop and implement management plans for preserved habitat, occupied watersheds, and
core areas.

Develop land use guidelines.

Gather biological and ecological data necessary for conservation of the species.

Monitor existing populations and conduct surveys for new populations.

Establish an outreach program.

Estimated Cost of Recovery: $10,031,500 plus costs that are not yet determined.

Date of Recovery: Delisting could occur by 2025 if recovery criteria have been met.
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“ Smiley was monstrous proud of his
frog, and well he might be, for
fellersthat had traveled and been
everywheres all said he laid over
any frog that they ever see.”

—Mark Twain, Celebrated Jumping Frog of
Calaveras County

(Most historians and scientists believe that the
California red-legged frog inspired Mark Twain
to write his short story.)
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l. Introduction

A. BRIEF OVERVIEW

The Californiared-legged frog (Rana aurora
draytonii) is endemic to California and Baja
Cadlifornia, Mexico, and its known elevationa
range extends from near sealevel to
elevations of about 1,500 meters (5,200 feet).
Nearly al sightings have occurred below
1,050 meters (3,500 feet) (Natural Diversity
Database 2001). The species has been
extirpated from 70 percent of its former range
and now is found primarily in coastal
drainages of central California, from Marin
County, California, south to northern Baja
Cadlifornia, Mexico, and in isolated drainages
in the Sierra Nevada, northern Coast, and
northern Transverse Ranges (U.S. Fish and
Wildlife Service 1996a). Populations remain
in approximately 256 streams or drainagesin
28 counties (Table 1).

The Californiared-legged frog is threatened
within its remaining range, by awide variety
of human impactsto its habitat, including
urban encroachment, construction of
reservoirs and water diversions,
contaminants, agriculture, and livestock
grazing. These activities can destroy, degrade,
and fragment habitat. The introduction of
non-native predators and competitors also
continues to threaten the viability of many
Cdliforniared-legged frog populations.

The Californiared-legged frog was included
as a Category 1 candidate speciesin our (U.S.
Fish and Wildlife Service) November 21,
1991, Animal Notice of Review (U.S. Fish
and Wildlife Service 1991). On January 29,
1992, we received a petition from Dr. Mark
R. Jennings, Dr. Marc P. Hayes, and Mr. Dan
Holland to list the Californiared-legged frog.
On October 5, 1992, we published a 90-day
petition finding (U.S. Fish and Wildlife

NOTE: In this document the term*“ frog”
refersto the California red-legged frog unless
otherwise indicated.

Service 1992) with substantial information
indicating the requested action may be
warranted. On July 19, 1993, we published a
12-month finding on the petitioned action
(U.S. Fish and Wildlife Service 1993)
indicating that listing of the Californiared-
legged frog was warranted and that a
proposed rule would be published promptly.
On February 2, 1994, we published a
proposal to list the California red-legged frog
as an endangered species (U.S. Fish and
Wildlife Service 1994a). Based on
information received during the comment
period on the proposed rule, we determined
the Californiared-legged frog to be a
threatened species; the listing was effective
on June 24, 1996 (U.S. Fish and Wildlife
Service 1996a). The recovery priority number
of the Californiared-legged frog is 6C,
indicating a subspecies with a high degree of
threat and low recovery potential. Recovery

Table 1. Number of streams per county (north to south) where
California red-legged frogs are present, post-1985 (Natural Diversity
Database 2001, M. Jennings in litt. 1993).

County Number of Streams | County Number of Streams
El Dorado 2 San Mateo 22
Plumas 1 Santa Clara 21
Butte 1 Santa Cruz 17
Yuba 1 Stanislaus 2
Placer 1 Fresno 1
Tehama 1 Merced

Napa 5 San Benito 5
Sonoma 3 Monterey 32
Solano 6 Kern 1
Marin 19 San LuisObispo 30
Contra Costa 21 Santa Barbara 35
San Joaquin 2 Ventura 6
Alameda 12 LosAngeles 2
San Francisco 1 Riverside 1




Figure 1. Adult
California red-

Photo © Seven Bobzien

priority numbers are based on criteria
published by Federal Register Notice (48 FR
43098; September 21, 1983).

B. SPECIES DESCRIPTION

Class - Amphibia
Order - Anura
Family - Ranidae
Genus - Rana
Species - Rana aurora
Subspecies - Rana aurora draytonii

The Californiared-legged frog (Rana aurora
draytonii) is one of two subspecies of the red-
legged frog (Rana aurora). The other
subspeciesis the northern red-legged frog (R.
a. aurora). The northern red-legged frog
ranges from Vancouver Island, British
Columbia, Canada, south along the Pacific
coast, west of the Cascade ranges to northern
Cdlifornia. Some red-legged frogs found in
the intervening areas (southern Del Norte to
northern Marin County along the Coast
Range), exhibit intergrade characteristics of
both subspecies (Hayes and Krempels 1986).
The two subspecies, and intergrades of the
subspecies, may
occur together in
some areas such as
the vicinity of Point
Reyes National
Seashore in Marin
County, and portions
of Sonoma County.

The Cdliforniared-
legged frog isthe
largest native frog in
the western United
States (Wright and
Wright 1949). Adult
females attain a
significantly longer
body length than
males (138
millimeters [5.4
inches| versus 116
millimeters [4.5
inches] snout-urostyle length) (Hayes and
Miyamoto 1984). The posterior abdomen and
hind legs of adults are often red or salmon
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pink; the back is characterized by small black
flecks and larger irregular dark blotches with
indistinct outlines on abrown, gray, olive, or
reddish-brown background color. Dorsal
spots usually have light centers (Stebbins
1985). Dorsolateral folds (the ridges of skin
along the back) are prominent (Figure 1).
Larvae (tadpoles) range from 14 to 80
millimeters (0.6 to 3.1 inches) in length, and
the background color of the body is dark
brown or olive with darker spots (Figure 2)
(Storer 1925). A line of very small, indistinct
gold-colored spots becomes the dorsolateral
fold (G. Rathbun in litt. 1998).

Several morphological and behavioral
characteristics differentiate the two
subspecies of red-legged frogs. Adult
Cadliforniared-legged frogs are larger than
northern red-legged frogs by 35 to 40
millimeters (1.4 to 1.6 inches) (Hayes and
Miyamoto 1984). Dorsal spots of northern
red-legged frogs usually lack the light centers
that are common to California red-legged
frogs (Stebbins 1985). The southern
subspecies (Californiared-legged frog) has
paired vocal sacs and callsin air, whereas the
northern subspecies (northern red-legged
frog) lacks vocal sacs and calls under water
(Hayes and Krempels 1986, Licht 1969).
Female Californiared-legged frogs deposit
egg masses (Figure 2) on emergent vegetation
so that the masses float on the surface of the
water (Hayes and Miyamoto 1984) although
biologists from the East Bay Regional Park
District have seen submerged egg masses
throughout the egg devel opment stage on
numerous occasions (J. DiDonato in litt.
2000). Northern red-legged frogs also attach
their eggs to emergent vegetation, but the
mass is submerged (Licht 1969). California
red-legged frogs breed from November
through early April (Storer 1925) and
northern red-legged frogs breed from January
through March (Nussbaum et al. 1983).

C. HISTORIC AND CURRENT DISTRIBUTION

Itis believed that before the arrival of
Europeans on the west coast of North
America, the California red-legged frog was
common in coastal habitats from the vicinity
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of Point Reyes Nationa Seashore, Marin
County, California, and inland from the
vicinity of Redding, Shasta County,
Cadlifornia, southward to northwestern Baja
California, Mexico (Jennings and Hayes
1985, Hayes and Krempels 1986).
Historically, the Californiared-legged frog
was known from 46 counties (Figure 3) but
the taxon is now extirpated from 24 of these
(U.S. Fish and Wildlife Service 1996a).

The Californiared-legged frog is now known
only from isolated localitiesin the Sierra
Nevada, northern Coast, and northern
Transverse Ranges. It is believed to be nearly
extirpated from the southern Transverse and
Peninsular ranges. This speciesis still
common in the San Francisco Bay area
(including Marin County) and along the
central coast (Figure 4) ( Natural Diversity
Data Base 2001, Jenningsin litt. 1998a). Itis
still present in Baja California, Mexico, but
this recovery plan does not address
populations in Mexico.

The following paragraphs discuss, in general,
the status of the Californiared-legged frog in
each of the recovery units (north to south).
Briefly, there are eight recovery units (Figure
5). These include the following regions:
Sierra Nevada Foothills and Central Valley;
North Coast Range Foothills and Western
Sacramento River Valley; North Coast and
North San Francisco Bay; South and East San
Francisco Bay; Central Coast; Diablo Range
and Salinas Valley; Northern Transverse
Ranges and Tehachapi Mountains; and
Southern Transverse and Peninsular Ranges.
Recovery units are identified and described in
more detail below and in the Recovery
chapter (Section I1.C). Detailed locality
information is available through the
California Department of Fish and Game's
Natural Diversity Database (Natural Diversity
Database 2001).

Under the discussion of each recovery unit,
watersheds occupied by the California red-
legged frog are listed; awatershed is
considered occupied when the presence of the
speciesis confirmed. Watersheds are used
here because Californiared-legged frogs can
be found in arange of habitats within a

Figure 2. California
red-legged frog egg
mass (top)

Photo © David Cook
Tadpole (center)
Photo © Steven Bobzien
New metamorph
(bottom)

Photo © Robert Snow




Figure 3. Historic
range of the
California red-
legged frog in the
United Sates by
county.

watershed (e.g., stock ponds, creeks) and
because they may be known from asingle
location or numerous locations within a
watershed. Thus, an occupied watershed
refers to an assumed network of habitat areas,
populations, and site-specific localities.
Occupied drainages or watersheds include all
of the bodies of water that support frogs (i.e.,
streams, creeks, tributaries, associated natural
and artificial ponds, and adjacent drainages),
and habitats through which frogs can move
(i.e., riparian vegetation, uplands). Where
frogs are known from a particular location
within adrainage, the more specific term
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“locality” is used (e.g., the Pescadero Marsh
locality or the Spivey Pond locality versus the
broader Scott Creek drainage).

Because populations of frogs may be
extirpated with some frequency, occurrence
data may not adequately describe the status of
the speciesin aregion. This limitation may be
the result of alack of long term survey data, a
lack of complete survey data (due to
restricted accessto private lands), and
fluctuations in population numbers. The
numbers at a site or series of sites can vary
widely from year to year. When conditions
are favorable, Californiared-legged frogs can
experience extremely high rates of
reproduction and produce large numbers of
dispersing young and a concomitant increase
in number of occupied sites. Conversely,
frogs may temporarily disappear from a
normally occupied area. At sites where frogs
seem absent, long-term monitoring is
necessary to determine if these sites are
recolonized or “rescued” by dispersers from
nearby subpopulations. Therefore, the
information on distribution and status should
be understood within the context of the larger
metapopulation scale (Scott and Rathbun in
litt. 1998). In this plan, metapopulations are
considered collections of populations that are
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linked by migrants (i.e., dispersers), allowing
for recolonization of unoccupied habitat
patches after local extinction events.

Sierra Nevada Foothills and Central Valley.
The Californiared-legged frog was probably
extirpated from the floor of the Central Valley
before 1960 (U.S. Fish and Wildlife Service
1996a). The last verifiable record of this
species on the valley floor was asighting in
Lodi (San Joaquin County) in 1957, and the
last record of areproducing population on the
valley floor is from the vicinity of Gray
Lodge Wildlife Area (Butte County) around
1947, although this record is unverified
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(Jennings et al. in litt. 1992). Elimination of
the frog from the floor of the valley was
particularly significant in that it isolated
Sierra-Nevadafoothill populations that may
have depended on immigrants from the valley
floor (Jennings et al. in litt. 1992). However,
Cadliforniared-legged frogs may never have
been widespread on the valley floor as
specimen-based records are scarce north of
the Kern River drainage.

Californiared-legged frogs historically
occupied portions of the western slope of the
Sierra Nevada from Shasta County south to
Tulare County, but these populations have
been fragmented and nearly eliminated. In
1960, isolated populations were known from
at least 30 Sierra Nevada foothill drainages
bordering the Central Valley. Records show
that the lower elevations of some National
Forests and Yosemite National Park were
once occupied by Californiared-legged frogs
(M. Jennings et al. in litt. 1992). Adjacent to
and in the vicinity of the Plumas National
Forest (Butte, Yuba, and Plumas Counties),

Figure 4. Current
range of the
California red-
legged frog in the
United Sates by
county.
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Recovery Units

1. Sierra Nevada Foothills and Central Valley

2. North Coast Range Foothills and
Western Sacramento River Valley

. North Coast and North San Francisco Bay

. South and East San Francisco Bay

. Central Coast

. Diablo Range and Salinas Valley

. Northern Transverse Ranges and Tehachapi
Mountains

. Southern Transverse and Peninsular Ranges

e
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South Fork Feather River in 1961. In El
Dorado County, records exist for Rock Creek
in 1974 and Traverse Creek in 1975. Within
the vicinity of the Stanislaus National Forest,
Cadliforniared-legged frogs were seen in San
Antonio Creek (Calaveras County) in 1975,
in Jordon Creek in 1967, and in Piney Creek
from 1972 to 1984 (Mariposa County).
Within the vicinity of the Tuolumne River,
many historic sites exist. For example, a
collection from the Mather vicinity was taken
in 1922, and again in 1945. Within Yosemite
National Park, collections were made from
Gravel Pit Lake (about 1,500 meters [5,000
feet]) in 1940, Swamp Lake (1,500 meters
[5,000 feet]) from 1938 to 1941, and Miguel
Meadows (1,600 meters [5,200 feet]) in 1939
(M. Jennings et al. in litt. 1992). These
collections represent the highest elevation
records for the Californiared-legged frog in
the Sierra Nevada. No confirmed sightings
have been observed or collected in the
Tuolumne River drainage for several decades.
In the southernmost Sierran foothills, frogs
were historically located within Kern County,
particularly in streams and irrigation ditches
near Bakersfield (Natural Diversity Data Base
2001, Jenningsin litt. 1998a).

Currently, only afew drainagesin the
foothills of the Sierra Nevada are known to
support Californiared-legged frogs,
compared to over 60 known historic localities
and 18 historic sites where specimens were
collected (Jennings and Hayes 1992, Barry
1999). In 1991, Californiared-legged frogs
were observed at Pinkard Creek in Butte
County (1,200 meters[3,500 feet]) (Hayes
1991). However, intensive surveysin
subsequent years have failed to reveal
additional observations of this species. In
recent surveys a population of mountain
yellow-legged frogs (Rana muscosa) was
observed, suggesting that the original
observation may have been a mountain
yellow-legged frog misidentified asa
Cadliforniared-legged frog. Additional
locations in Butte County include French and
Indian Creeks. The French Creek population,
also referred to as the Swayne Hill/Chino
Creek population, was discovered in 1997; at
least afew hundred adults plus tadpoles and
juveniles have been observed and

reproduction appears to be highly successful
at thissite (S. Barry in litt. 2000). California
red-legged frogs have been observed on
Indian Creek, near the town of Woodleaf
from 1973 to 1983 (Jennings et al. in litt.
1992). Each of these Butte County
populationsis located on private lands,
adjacent to the Plumas National Forest. An
additional site in Butte County was located in
2000, on the Feather River Ranger District of
the Plumas National Forest on atributary to
the North Fork Yuba River west of New
Bullards Bar Reservoir (C. Roberts pers.
comm. 2000, Barry 2000). In El Dorado
County near Placerville, a confirmed
population of Californiared-legged frog was
discovered in an impoundment (Spivey Pond)
in the North Fork of Weber Creek. In 2 years
of surveys at this site (1997 and 1998), adults,
egg masses, and tadpoles have been observed.
In 2001, a Cadliforniared-legged frog was
documented near the confluence of Rubicon
River and the Middle Fork of the American
River in Placer County (G. Fellersin litt.
2001). Thislocality ison U.S. Forest Service
land. Much of the SierraNevadarangeis
unsurveyed, particularly on private lands, and
therefore the true status in thisregion is
largely unknown.

North Coast Range Foothills and Western
Sacramento River Valley. Historically, the
Cadliforniared-legged frog was found in
several counties in this region. In the 1960s,
frogs were found in Glenn County east of Elk
Creek and in many drainages in Colusa
County. In 1986 and 1987, Californiared-
legged frogs were reported in Sunflower
Gulch and Cottonwood Creek, west of Red
Bluff (Tehama County), but subsequent
surveys documented only bullfrogs (Rana
catesbeiana) (M. Jennings pers. comm.
1998). Within the vicinity of Clear Lake
(Lake County), records exist from 1961 near
the town of Hobergs, on Cold Creek. Barry
(in litt. 2000) observed Californiared-legged
frogs along Pope Creek and several
tributaries near Pope Valley in the Putah
Creek drainage throughout the 1970s and
1980s, and the habitat in this arearemains
unaltered. There are three confirmed sightings
of this speciesin upper Napa County: from
1983, along Highway 128 between Highway



121 and Wragg Canyon Road, and from 1992
and 1997, along nearby Steele Creek whichis
atributary to Lake Berryessa (S. Barry in litt.
2000). Recently, unverified sightings have
been reported in the vicinity of the Stebbins
Cold Canyon Ecological Reserve, Cache
Creek, and tributaries to Clear Lake (Lake
County) (M. Jennings pers. comm. 1998).
Cadliforniared-legged frogs were also
documented in 1998 in atributary to
American Canyon Creek in lower Napa
County (Natural Diversity Database 2001).

North Coast and North San Francisco Bay.
Significant numbers of Californiared-legged
frogs occur in small coastal drainages, ponds,
and man-made stockponds in the vicinity of
Point Reyes, including Point Reyes National
Seashore and Golden Gate National
Recreation Area (Marin County). For
example, large numbers of frogs occur in
OlemaMarsh and the general vicinity of
Drakes Estero (Point Reyes National
Seashore). Many areas within the vicinity of
Mount Tamalpais and the Tiburon peninsula
(Marin County) also support Californiared-
legged frogs, including Tennessee Valley
(Natural Diversity Database 2001, D. Fong in
litt. 1998).

A large breeding population is located at
Ledson Marsh in Annadel State Park
(Sonoma County). Also in Sonoma County,
two sightings of Californiared-legged frogs
have been verified near Sears Point at the
junction of Highway 37 and Lakeville Road
and the junction of Highway 37 and Highway
121 (Natural Diversity Database 2001).

In Solano County, there are three known
occurrences of Californiared-legged frogs
near Suisun Marsh (e.g., Sulphur Springs
Creek). Several localities are recorded near
the cities of Fairfield, Cordelia, American
Canyon, and Vallgjo (Natural Diversity
Database 2001). Most remaining known
occurrencesin the vicinity of southern Solano
County are threatened by proposed
development (C. McCadland in litt. 1998a).

South and East San Francisco Bay. In the
late 1800s and early 1900s, California red-
legged frogs were reported in various areas of
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San Francisco County including Lake
Merced, Golden Gate Park, and the Presidio.
The most recent sighting was in 1993, near
Strybing Arboretum in Golden Gate Park.
These populations may have been introduced
for commercial harvesting or may be relics of
alarger metapopulation. Currently, it islikely
that these populations face such severe
barriers that dispersal between populations
may be precluded. Canals within the West of
Bayshore parcel, near the San Francisco
International Airport in San Mateo County,
currently support Californiared-legged frogs.
This population experienced a decline over
the past several years due to site management
activities and tidal influences (U.S. Fish and
Wildlife Service 1996b). However, data
collected at the site since 1996 indicate that
the localized population contained more
individuals than previously thought.
Numerous individuals of all size classes have
been observed and few bullfrogs are present.
Breeding has been confirmed in some
seasonal impoundments and within the canal
system. The population, however, isisolated
by residential development (M. Allaback in
litt. 2000).

Contra Costa and Alameda Counties contain
the mgjority of known Californiared-legged
frog localities within the San Francisco Bay
area, although they seem to have been nearly
eliminated from the western lowland portions
of these counties (west of Highway 80 and
Highway 580), particularly near urbanization.
Cadliforniared-legged frogs still occur in
small isolated populations in the East Bay
foothills (between Highway 580 and
Highway 680), and are thriving in severa
areas in the eastern portions of Alameda and
Contra Costa Counties. Numerous ponds and
creeks in Simas Valley (Contra Costa County)
support Californiared-legged frogs (Dunne
1995). This area, owned and managed in part
by East Bay Municipal Utility District,
includes Rodeo and Pinole Creeks, and is
connected with Briones and Wildcat Canyon
Regional Parks (East Bay Regional Park
District). On East Bay Regional Park lands,
sizeable breeding populations are found at
Pine Creek (Diablo Foothills Regional Park/
Castle Rock Regional Recreation Area), Sand
Creek (Black Diamond Mines Regional
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Park), and Round Valley Creek (Round
Valley Regional Preserve) (S. Bobzienin litt.
1998). Recently, frogs have been sighted in
small ponds and seeps in the foothills of
Mount Diablo (M. Westphal pers. comm.
1998). Californiared-legged frogs are present
in Kellogg Creek watershed and its tributaries
upstream of Los Vaqueros Reservoir and
downstream to Vasco Road in eastern Contra
Costa County. Here, 87 of 91 stockponds and
mitigation wetlands have reproducing
populations. Recent surveys (September
2000) recorded nearly 3,000 individuals.
Conservative estimates for the total
population range from 7,000 to as high as
10,000 post-metamorph frogs (J. Alvarez in
litt. 2000). Many localities occur in Corral
Hollow Creek, in San Joaquin County, and
near the San Joaquin/Alameda County border.
In the Corral Hollow watershed, frogs are
found in the California Department of Fish
and Game's Corral Hollow State Ecological
Reserve, although this Reserve is currently
threatened by siltation possibly caused and/or
exacerbated by an off-road vehicle park,
livestock grazing, and urban development up-
and downstream (M. Jenningsin litt. 1993,
Jennings and Hayes 1994). Adult frogs have
been observed in Upper Alameda Creek
(Sunol Regiona Wilderness) and also in
many of the creeks from this area, south to
Henry W. Coe State Park (e.g., Arroyo Hondo
and Sulphur, Smith, Isabel, and San Felipe
Creeks) (Santa Clara County). California red-
legged frogs currently occupy many ponds
and creeks within Henry W. Coe State Park in
Santa Clara County (M. Jennings et al. in litt.
1992, K. Fredl inlitt. 1998) and are abundant
in many ponds in the Palassou Ridge area
south of Henry W. Coe State Park (L. Serpa
in litt. 2000).

Central Coast. The central coast from San
Francisco to Santa Barbara County supports
the greatest number of currently occupied
drainages. South of San Francisco, many
Californiared-legged frogs occur in
tributaries to Crystal Springs Reservoir and
adjacent lands (San Mateo County) (Natural
Diversity Database 2001). Most coastal
streams and ponds (natural and artificial)
from Pacifica south to Half Moon Bay (San
Mateo County) support this species (S.

Larson pers. comm. 1998). Pescadero Marsh
and Afio Nuevo State Reserve (San Mateo
County) support large numbers of California
red-legged frogs; Pescadero Marsh is
considered one of the few places, throughout
the range, to support more than 350 adult
frogs. Almost all coastal drainages from the
Santa Cruz/San Mateo County line south to
the city of Santa Cruz are occupied by
Cadliforniared-legged frogs. Wilder Ranch
State Park (Santa Cruz County) also supports
this species. The frogs occur in the Carmel
River watershed and most of its tributaries
(Natural Diversity Database 2001, EIP
Associates 1993); Rancho San Carlos, a
private ranch on the upper portion of the
Carmel River Valley is another locality where
more than 350 adults have been observed (M.
Jennings et al. in litt. 1992).

This species is widespread in Monterey
County; nearly all coastal drainages from
Garrapata Creek south to Salmon Creek,
including the Little and Big Sur drainages and
the vicinity of Pfeiffer Beach, support frogs.
In San Luis Obispo County, Californiared-
legged frogs are found in many streams, stock
ponds, dune ponds, and springs on the coastal
plain and western slopes of the Santa Lucia
Range from San Carpoforo Creek in the north
to the Santa Maria River in the south. Sites
include Pico, Little Pico, and Toro Creeks;
Pico Pond; and San Simeon, Santa Rosa,
Chorro, and Arroyo Grande Creeks. On Camp
San Luis Obispo of the California National
Guard, frogs occur in Whiskey Spring,
tributaries to Chorro Creek and Chorro
Reservair, and other sites (Jennings et al. in
litt. 1992, U.S. Fish and Wildlife Service
1996a).

Diablo Range and Salinas Valley. California
red-legged frogs were once widespread and
abundant in the inner Coast ranges between
the Salinas River system and the San Joaquin
Valley. Currently, no more than 10 percent of
the historic localities within the Salinas River
hydrographic basin and inner Coast ranges
(between the Salinas basin and the San
Joaquin River south of Pacheco Creek
drainage) still support this species (Jennings
and Hayes 1994).
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On the eastern side of the Diablo Range, there
are several occurrences of red-legged frogs
including Mine Creek in Fresno and Merced
Counties; and PiedraAzul Creek and North
Los Banos Creek in Merced County. Large
populations have been recently reported on
Romero Ranch, and potential habitat exists on
the Simon Newman Ranch. These ranches are
located between Henry W. Coe State Park and
San Luis Reservoir. The Nature Conservancy
purchased these sites; it has since sold the
Romero Ranch and soon will sell Simon
Newman Ranch with rare species protection
assured through conservation easements.
South of Henry W. Coe State Park and San
Luis Reservoir, California red-legged frogs
are found in Quien Sabe and Tres Pinos
creeks, the Pgjaro and San Benito rivers, and
the general vicinity of Hollister (San Benito
County) such as Santa Ana Creek,
Tequisquita Slough, and the Hollister Hills
State Vehicular Recreation Area. Numerous
populations exist in Pinnacles National
Monument, particularly in Chalome and Bear
Gulch Creeks. (Natural Diversity Data Base
2001, M. Jennings in litt. 1998a).

The Elkhorn Slough watershed (Monterey
County) currently supports this species.
Within this area, adult California red-legged
frogs were observed at McClusky Slough in
1996; thisis a site where restoration efforts
for the endangered Santa Cruz long-toed
salamander (Ambystoma macrodactylum
croceum) are ongoing. Several adult
Californiared-legged frogs have been
observed in the Salinas River drainage (M.
Jenningsin litt. 1998). On Fort Hunter
Liggett Military Reserve, no current or
historic records of Californiared-legged frogs
exist, but surveys are being conducted in this
areawhich includes the Nacimiento and San
Antonio Rivers (G. McLaughlin pers. comm.
1998).

Northern Transverse Ranges and Tehachapi
Mountains. On the Santa Maria River,
Cadliforniared-legged frogs occur up- and
downstream of Twitchell Reservoir (Natural
Diversity Database 2001). To the south, the
lower drainage basin of San Antonio Creek,
the adjacent San Antonio Terrace, and San
Antonio Lagoon are considered to be among
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the most productive areas for red-legged
frogs in Santa Barbara County (Christopher
1996). Most of this area occurson
Vandenberg Air Force Base. Inthis area,
Cadliforniared-legged frogs are found in dune
swale ponds; this habitat type has remained
essentially undisturbed, and the conditions
seem to be less suitable for introduced fishes,
crayfish, and bullfrogs because they dry
completely in drought years. Jalama Lagoon
also supports arelatively large population of
the Californiared-legged frog (Christopher
1996).

The largest known populations in the northern
Transverse Range are on upper Alamo Creek
(atributary to Cuyama River), anorthern
tributary to the Sisquoc River, and LaBrea
Creek and its southern tributary Manzana
Creek (S. Sweet in litt. 2000).

Populations of Californiared-legged frogsin
the lower SantaY nez River Basin (Santa
Barbara County) are smaller and patchily
distributed. In this basin, deep pools with
dense marginal vegetation are rare and
introduced aquatic predators are abundant and
diverse (Christopher 1996). Californiared-
legged frogs are also found in fairly high
numbers in the upper Santa 'Y nez River basin,
up to Lake Cachumaand its tributaries (S.
Christopher pers. comm. 1998); tributaries to
the Santa Y nez River (e.g., Salispuedes
Creek) also support Californiared-legged
frogs. The small coastal drainages between
Gaviota and Goleta also support California
red-legged frogs (M. Jennings et al. in litt.
1992, S. Christopher pers. comm. 1998, D.
Pereksta pers. comm. 1998) as do areas west
to Point Conception (P. Bloom in litt. 2000).

Drainages on the southern portion of the Los
Padres National Forest such as Upper Santa
Y nez, (in and above Jameson Reservair),
Agua Caliente, Juncal, Indian, and Mono
Creeks still support Californiared-legged
frogs. They were depleted significantly from
the mainstem of Sespe Creek following a
1979-1981 bullfrog invasion. However, they
have persisted in low numbersin severa of
the tributaries. The speciesisaso in decline
in Piru Creek due to changesin flow regimes
since the construction of Pyramid Dam in
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1973 and the introduction of many predatory
fish viathe California aqueduct (P. Bloom in
litt. 2000). In the Santa Clara River
watershed, Californiared-legged frogs may
be found in the headwaters and tributaries of
the Santa Clara River (Jenningset al. in
[itt.1992). To the east, in the Tehachapi
Mountains, historic records (mid-1800s) of
Cdliforniared-legged frogs exist in Kern
County in El Paso Creek and near Fort Tejon.
In the 1980s, this species was observed in
Cedar Creek near Glennville and near the
Kern and San Luis Obispo County line (M.
Jennings et al. in litt. 1992).

Sweet and Leviton (1983 as cited in Jennings
1988a) reported the natural occurrence of the
Cadliforniared-legged frog on Santa Cruz
Island (Santa Barbara County). According to
Jennings (1988a), it islikely that they were
introduced by Basgue or French workers for
consumption. Based on recent reports, the
frogs still exist on Santa Cruz Iland (M.
Jennings in litt. 1998b).

Southern Transverse Range and Peninsular
Ranges. The Californiared-legged frog was a
common native frog in parts of LosAngeles,
San Bernardino, Orange, Riverside, and San
Diego Counties (Jennings et al. in litt. 1992).
Numerous records of Californiared-legged
frogs exist from the 1930s, along the Mojave
River near Victorville (San Bernardino
County), aswell as along the San Luis Rey
River in San Diego County. The frog
historically occurred in the San Gabriel
Wilderness Area of the Angeles National
Forest (Los Angeles County); until 1999,
there were no post-1970 observationsin this
area or nearby parts of Angeles National
Forest (Jennings 1993). In 1999, a population
of Californiared-legged frogs was located on
the Angeles National Forest in the San
Francisguito drainage. Current population
estimates suggest that there are between 15
and 25 adults (R. Fischer pers. comm 2001).
However, this population is threatened by
non-native predators (bullfrogs, crayfish, and
non-native fish species), disease, and
parasites.

Until arecent sighting, Californiared-legged
frogs were considered to be extirpated from

the Santa Monica mountains (Los Angeles
County); the last record was from 1976 (M.
Jenningsin litt. 1998a). A recent discovery of
Cadliforniared-legged frogs was made in East
Las Virgenes Creek (Ventura County) in the
Simi Hills, adjacent to the Santa Monica
Mountains National Recreation Area. No
frogs were found in nearby streams (Las
Virgenes Creek, Palo Comado, Cheeseboro,
and Liberty canyons) (Sapphos
Environmental 1999). Current survey
information suggests that this breeding
population contains 20 to 25 adults, 10 to 15
juveniles, and several hundred tadpoles (R.
Smith inlitt. 2001).
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Today, in southern
Cadlifornia, south of
the Tehachapi

Rangewide, and even within local

Mountains, populations, there is much variation in

Cdliforniared-legged
frogs are currently
known from only a
few locations,
compared to over 80
historic records from

this region. Former entire life cycle in a particular

populationsin the
Whitewater River
canyon (Riverside
County), the eastern
San Bernadino
mountains, and

how frogs use their environment; in

seek multiple habitat types.

some cases, they may complete their

habitat....and in other cases, they may

Sentenac Canyon in

the San Felipe Creek system of the Southern
Peninsular Ranges (San Diego County) have
not been observed since the 1960s (Jennings
and Hayes 1994). The existing locations
include Amargosa Creek near Palmdale (Los
Angeles County) and Cole Creek on The
Nature Conservancy’s Santa Rosa Plateau
Ecologica Reserve (Riverside County).
Current survey data suggest that the effective
population size has been severely reduced
primarily due to predation by bullfrogs.
While this population contained greater than
10 breeding adults in the late 1980s to early
1990s, recent survey data suggests that only 2
malesremain. This areais the focus of
augmentation and reestablishment project
being pioneered by the U.S. Fish and Wildlife
Service, the LosAngeles Zoo, The Nature
Conservancy, and the Mexican government.
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D. HABITAT

General Habitat. While nearly al of the
known Californiared-legged frog populations
have been documented below 1,050 meters
(3,500 feet), some historical sightings were
noted at elevations up to 1,500 meters (5,200
feet). Suitable habitat above 1,050 meters
(3,500 feet) may be more specific and may
include such requirements as: quiet water
refugiawithin 0.5

persist where multiple breeding areas
are embedded within a matrix of

habitats used for dispersal.

kilometers (0.25

Overall, populations are most likely to ~ Miles) during high

water flows,
emergent vegetation
present on a
minimum of 25
percent of apool or
pond margin, and
standing water that is
retained into late July

(S. Chubbin litt.
1999). Expanded
surveys will provide information necessary to
determine the elevational range limits of the
Cdliforniared-legged frog.

Cdliforniared-legged frogslivein a
Mediterranean climate, which is characterized
by temporal and spatial changes in habitat
quality. In addition to climatic fluctuations,
the habitats used by this speciestypically
change in extent and suitability in response to
the dynamic nature of floodplain and fluvial
processes (i.e., natural water flow and
sedimentation regimes that, in flux, create,
modify, and eliminate deep pools, backwater
areas, ponds, marshes, and other agquatic
habitats) (N. Scott and G. Rathbun in litt.
1998). Therefore, the frog uses a variety of
areas, including various aquatic, riparian, and
upland habitats (Figures 6, 7, 8, 9).

Rangewide, and even within local
populations, there is much variation in how
frogs use their environment; in some cases,
they may complete their entirelifecycleina
particular habitat (i.e., apond is suitable for
all life stages), and in other cases, they may
seek multiple habitat types. Overal,
populations are most likely to persist where
multiple breeding areas are embedded within
amatrix of habitats used for dispersal (N.
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Scott and G. Rathbun in litt. 1998). The
following descriptions describe the range of
habitat types used by the frog.

Breeding Habitat. Breeding sites of the
Cdliforniared-legged frog are in avariety of
aquatic habitats; larvae, tadpoles, and
metamorphs have been collected from
streams, deep pools, backwaters within
streams and creeks, ponds, marshes, sag
ponds, dune ponds, and lagoons. Breeding
adults are often associated with deep (greater
than 0.7 meter [2 feet]) till or Slow moving
water and dense, shrubby riparian or
emergent vegetation (Hayes and Jennings
1988), but frogs have been observed in
shallow sections of streams that are not
cloaked in riparian vegetation. Reis (1999)
found the greatest number of tadpoles
occurring in study plots with water depths of
0.26 to 0.5 meters (10 to 20 inches). While
frogs successfully breed in streams, high
flows and cold temperatures in streams
during the spring often make these sites risky
environments for eggs and tadpol es.
Californiared-legged frogs also frequently
breed in artificial impoundments such as
stock ponds. It is assumed, however, that
these ponds must have proper management of
hydroperiod, pond structure, vegetative cover,
and control of non-native predators, although
some stock ponds support frogs despite alack
of emergent vegetation cover and the
presence of non-native predators (N. Scott
and G. Rathbun in litt. 1998). Additional
research on the habitat requirements of the
Cadliforniared-legged frog in artificial ponds
may clarify thisissue.

Dispersal and Use of Uplands and Riparian
Areas. During periods of wet weather,
starting with the first rains of fall, some
individuals may make overland excursions
through upland habitats. Most of these
overland movements occur at night. Evidence
from marked and radio-tagged frogs on the
San Luis Obispo County coast suggests that
frog movements, via upland habitats, of about
1.6 kilometers (1 mile) are possible over the
course of awet season. Frogs have been
observed to make long-distance movements
that are straight-line, point to point migrations
rather than using corridors for moving in
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between habitats (N. Scott and G. Rathbun in
litt. 1998). Dispersing frogs in northern Santa
Cruz County traveled distances from 0.40
kilometer (0.25 mile) to more than 3
kilometers (2 miles) without apparent regard
to topography, vegetation type, or riparian
corridors (Bulger in itt.1998).

During dry periods, the Californiared-legged
frogis rarely encountered far from water
(Jennings et al. in litt. 1992). However,
Californiared-legged frogs will sometimes
disperse in response to receding water which

often occurs during the driest time of the year.

For example, between September 20 and
October 20 in 1999, 7 adults were observed
moving through nearby uplands on the
University of Santa Cruz campus as the
breeding pond dried (M. Allaback in litt.
2000).

The manner in which California red-legged
frogs use upland habitats is not well
understood; studies are currently examining

the amount of time Californiared-legged
frogs spend in upland habitats, patterns of
use, and whether there is differential use of
uplands by juveniles, subadults, and adults.
Dispersal distances are considered to be
dependent on habitat availability and
environmental conditions (N. Scott and G.
Rathbun in litt. 1998).

Frogs spend considerable time resting and
feeding in riparian

Figure 6.

Aerial view of
breeding areas
surrounded by
upland dispersal
habitat.

Photo © Curt McCasland,
USFWS

vegetation when it is
present. It is believed
that the moisture and
cover of theriparian
plant community
provide good
foraging habitat and
may facilitate
dispersal in addition
to providing pools
and backwater
aquatic areas for
breeding. California

in between habitats.

Frogs have been observed to make
long-distance movements that are
straight-line, point to point migrations

rather than using corridors for moving
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Breeding sites of the CLRF are in a

variety of aquatic habitats:

& Stream

¢ Deep pools

& Backwater areas

red-legged frogs can
be encountered
living within streams
at distances
exceeding 3
kilometers (2 miles)
from the breeding
site, and have been
found up to 30
meters (100 feet)
from water in
adjacent dense

+ Ponds riparian vegetation,
for up to 77 days
+ Marshes (Rathbun et al.
1993).
& Sag ponds
Summer Habitat.
# Dune ponds Californiared-
legged frogs often
# Lagoons disperse from their
breeding habitat to
forage and seek
summer habitat if water is not available. This
summer habitat could include spaces under
boulders or rocks and organic debris, such as
downed trees or logs; industrial debris; and
agricultural features, such as drains, watering
troughs, abandoned sheds, or hay-ricks.
Figure7.
Breeding habitat in
Ledson Marsh,
Sonoma County.

Photo © David Cook

Recovery Plan for the California Red-legged Frog

Figure 8. Breeding
pool and streamside
vegetation in Round
Valley Creek, Contra

Costa County.
Photo © Seven Bobzien

Californiared-legged frogs use small
mammal burrows and moist leaf litter
(Jennings and Hayes 1994); incised stream
channels with portions narrower and deeper
than 46 centimeters (18 inches) may also
provide habitat (U.S. Fish and Wildlife
Service 19964). This depth may no longer be
an accurate estimate of preferred depth for
this species as individual s have been found
using channels and pools of various depths.
Most observations are associated with depths
greater than 25 cm (10 inches). For example,
M. Allaback (in litt. 2000) has observed
numerous red-legged frogs inhabiting stream
channels with pools that are less than 46
centimeters (18 inches) deep, particularly in
north coastal Santa Cruz County and
generally from late spring to the fall. Some of
the observations have been along tributaries
where there are no poolsthat are 46 centi-
meters (18 inches deep) for several thousand
feet. At one site, along atributary to Liddell
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Creek (Santa Cruz County), the same indivi-
duals were seen at the same streamside loca-
tions for several weeksin late summer during
amonitoring project. Pool depth averaged
approximately 30 centimeters (12 inches). In
2000, an adult red-legged frog was observed
in shallow, 5 centimeter (2 inch) deep riffle
habitat in adisturbed drainage in lower Little
Bull Valley (Contra Costa County). Here, no
pool or pond habitat was present within
approximately 300 meters (1,000 feet).

Californiared-legged frogs use large cracks
in the bottom of dried ponds as refugia.
Approximately 25 red-legged frogs were
observed using open cracksin the bottom of
three separate dried ponds. At least one pond
was dry for more than 2 months when adult
frogs were found deep in the cracks of the
pond bottom. Many cracks within which
frogs were found were damp at a depth of 46
centimeters (18 inches). These cracks may
have provided moisture for frogs that were
also avoiding predation and solar exposure (J.
Alvarez in litt. 2000). Dispersal and habitat
use, however, isnot observed in all studied
red-legged frogs and is most likely dependent
upon climatic conditions, habitat suitability,
and varying requisites of each life stage.

Water Quality. Californiared-legged frogs
are sensitive to high sainity, which often
occursin coastal lagoon habitats. When eggs
are exposed to salinity levels greater than 4.5
parts per thousand, 100 percent mortality
occurs (Jennings and Hayes 1990). Larvae die
when exposed to salinity levels greater than
7.0 parts per thousand (M. Jenningsin litt.
1993). Reis (1999) found that the proportion
of study plots without tadpoles was greatest
among plots with salinity levels greater than
6.6 parts per thousand.

Early embryos of northern red-legged frogs
are tolerant of temperatures only between 9
and 21 degrees Celsius (48 and 70 degrees
Fahrenheit) (Nussbaum et al. 1983). Study
plots at Pescadero Marsh (San Mateo County)
with the greatest number of Californiared-
legged frog tadpoles had mean water
tempe