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Disclaimer

Recovery plans delineate reasonable actions that are believed 1 he required to recover andfor
protect listed species. Plans are published by the U.S. Fish and Wildlife Service, and
sometimes are prepared with the assistance of recov ery teiwms, contractors. State agencies, and
others. Ohjectives wilk be attained and any fecessary funds'made available subject to
budgetary and other canstrainis affecting the parties involved. as well as the need to-address
other priorities. Recovery plans do not necessarily’ represcnt the views nor the official positions
orapproval of any individuals or agencies invodved in the plan formulation. other than the 1.5,
Fixh and Wildlife Service. They represent the official pusition of the 115, Fish and Wildlife
Service only afier they have heen signed by the Direetor, Regianal iirector. or Manager as
approved. Approved recovery plans are subject 1o modification as dictated by new imdmua
changes in species status, and the completion of recovery tasks.
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U5, Fish and Wl]dhk Service. 2002, Recovery Plan Tor the California Red- leened Frog (Runa
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Additional copies may be purchased froms

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

E-mail: fwis @mail.fws.gov
hitp:/a.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:/fwww rl.fws.goviecoservices/endangered/recovery/default.htm
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Executive Smary

Current Species Status: The Cudifornia red-legaed frog (Runa aurora drayionii) is federally
listed as threatened, This subspecics of red-legged frog oceurs from sea level to elevations of
about L300 meters (5200 feet), [t has been extirpated from 70 percent of its former range and
now 1s found primarily in coastal drainages of central California. from Marin County.
California. south to northern Baju California. Mexico. Polential threats to the species include
climination or degradation of habitat from kand devetopiment and land ese activities and habita
invasion hy non-native aguatic species, '

Habitat Requirements: The Culifornia ;‘ed—lcggcd' lrog reyuires a viriely of habitat elements
with aguatic breeding arcas embedded within a matrix of riparian and apland dispersal
habitats. Breeding shtes of the Calitornia ved-legged frog are i aquatic habitats including pools
and backwaters within streams and creeks. ponds, marshes. springs, sag ponds. dune ponds and
lagaons. Additionally, California red-legged frogs frequently breed in artificial impoundments
such as stock ponds.

Recovery Objective: The objective of this plan is to reduce threats and improve the
population stagus of the Culiforniu red-legged frog sufficiently 1o 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 I of this recovery plan} are
protected and/or managed for California red-legged frogs in perpetuity, and the ecological
integrity of these areas is not threatened by adverse anthropogenic habitat modification
Gneluding indirect effects of upstream/downstream land uses);

2) Existing populations, throughout the range, are stable (i.e., reproductive rates allow for long
lerm viability without human intervention). Population status wiil be docwmented through
establishment and impiementation of a scientifically acceptable population monitoring
program for at least a 15-year period, which is approximately 4 to 5 generations of the
California red-tegged frog. This 15-year period will preferably include an average
precipitation cycle. An average precipitation cycle is a period when annual rainfall includes
average 1o 35 percent above-average through greater than 35 percent below-average and
back to average or greater. The direction of change is unimportant in this criterion.

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

#4) The subspecies is successtully reestablished in portions of its historic range such that at
least one reestablisibed population is stable/increasing at each core area where {rogs are
cuerently absent: and
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5) The amount of additional habitat necded for population comnectivity. recolonization. and

dispersal has been determined. protected. and managed for California red-legged frogs.

[

Actions Needed:

2
K}

s

Protect known populations and reestablish populations.

Pratect suitable habirat. corridors. and core areas.

Develop and implement muanagement plans for preserved habitut, occupied watersheds, and
COIe areas.

Develop land use guidelines. )

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

Monitor existing populations and conduct surveys for new populations.

Establish an outreach program.

Estimated Cost of Recovery: $HLO31.500 plus costs that wee not vet deterniined.

Date of Recovery: Delisting could vecur by 2025 i recovery eriteria have been mel.

s vz e

TIPITSE




... Recovery Plan for the California Aed-legged Frog

“Smiley was monstrous proud of his
frog, and well he might be, for
fellers that had traveled and been
everywheres all said he laid over
dany frog that they ever see.”
—Mark Twaih, Ce!ebrafed 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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A. BRIEF OVERVIEW

The California red-legged frog (Runa artrora
dravtoniiy is endemic 1o California and Baju
California, Mexico. and its known elevational
range extends from near sea level to
elevations of about 1,500 meters (5200 feet).
Nearly all sightings have occurred below
1050 meters (3.500) feet) (Natural Diversity
Dutabase 2007), The species has been
extirpated from 70 percent of its former range
and now is found primarity in coustal
drainages of central California, from Marin
County, California. south to northern Baja
California. Mexico. and in isolaled drutnages
in the Sierra Nevada, northern Coast, and
northern Transverse Ranges (U.S. Fish and
Wildlife Service 1996a). Populations remain
in approximately 250 streamns or drainages in
28 counties (Table 1).

The California red-legged frog is threatened
within its remaining range, by a wide variety
of human impacts to 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 aiso
continues to threaten the viabtlity of many
California red-legged frog populations.

The California red-legged frog was included
as a Category | candidate species in 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 California red-legged frog.
On Qctober 5, 1992, we published a 90-day
petition finding (U.S. Fish and Wildlife

NOTE: In this document the terin “frog”
refers to the California red-legged frog unless
atherwise indicated.

Service 1992) with substantial information
indieating the requested action may be
warranted. On July 19, 1993, we published a
1 2-month finding on the petitioned action
(U.S. Fish and Wildlife Service 1993)
indicating that listing of the Californiu red-
legaed frog was warranted and that a
proposed rele would be published promptly,
On February 2. 1994, we published a
proposal to list the California red-legged frog
as an endangered species (U8, Fish and
Wildlife Service 1994a). Based on
information received during the comment
period on the proposed rule. we determined
the California red-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 California red-legged frog is 6C,
indicating a subspecies with a high degree of
threat and low recovery potential. Recovery

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

County Number of Streams * County  Number of Streams

El Dorado 2 E San Mateo 22
Plumas 1 Santa Clara - 21
Butte 1 , Santa Cruz 17
Yuba 1 Stanislaus 2
Placer 1 i Fresno

Tehama I E Merced 5
Napa 5 ! San Benito 5
Sonoma 3 Monterey 32
Solano 6 Kemn 1
Marin 19 San Luis Obispo 30
Contra Costa 21 ' Santa Barbara 35
San Joaquin 2 ~ Venlura 6
Alameda iz Los Angeles 2
San Francisco ! Riverside ]
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priority- numbers e hised on mtul ]
- published by F Ldm.l] Register \UllLL (48 I'R
43098: Septeimber 210 TUR3),

SPECIES DESCRIPTIUN

TC l.l : Ampiuhm ‘
j():_'dm - An_m.l_ )
Family -+ R".mi'daw"’ a
Genus - I\mm _
Spu.lu. - Runu umnm
Subspecies - Riinu umr:m rlrmrmm
The Calitornia red-legged frog CRenier arrora
efravioniiy is one ol two stubspecies of the red-
depoed [.l"-()“ (Kaiter arerorin). The other
subspecies ix the northern red-legged frog (/1
o, anroray. The northern red-legped frog
ranges Trom Vancouver Leland, British
Columbia, Canada. south along the Pacific
coust, west of the Caseade ranges to northern
Cahifornia. Some red-Jegged frogs found in
the imurvuniﬁg' areas {southern Del Novie o
northern Marin C()unly along the Coust
Range), cxh:hlt intergrade characteristics of
both aubspcc;csf(dees and Krempels 1986).
The two subt,pemes 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.

0
i

'~ The.California red-
_ legged frog is the
largest native frog in
“ithe western United
Statés (Wright and
-Wright 1949). Adult
“females attain a
- significantly longer
" body length than
males (138
millimeters |5.4
“inches| versus 116
S “intNlimeters [4.3
_.1;1ch(,<.] xnou_ ur oslyle length) {Haves and
‘:-'35 _Mlymnom ]‘)84) The posterior ahdomen and
hined legs of adults are often redor salmon
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pink: the back is charucterized by small black
flecks and lareer iregular dark blotches with
indistinet outlines on @ brown. gray, olive, or
reddish-brown background color, Dorsal
spots usually have Hght cénters (Stebbins
1983). Dorsolateral folds (the ridges of skin
atong the back fare prominent (Figure 1)
Larvae (tadpoles) range from 1410 80
millimeters (0.6 1o 3.1 inchesy in length, and
the buckeround colog of the body is dark
hrown or-¢five with darker spots (Figure 21
(Storer 1925). A line of very small, indistinet
gold-colored spots hecomes the dorsolateral
lold (G, Raghibun i fin 19981

Several morphoiogical and behavioral
characteristics differentiate the two
subspecies of red-leeged frogs. Adult
California red-legged frogs are larger than
northern red-legged frogs by 35 10 40
millimeters (1.4 to 1.6 inches) (Hayes and
Miyamoto 1984y, Dorsal spots of northern
red-legged frogs usually Tack the light centers
that are common to Calitomia red-legged
trogs (Stebbins 1985). The southern
subspecies (California red-legged frog) has
paired vocal sacs and calls in air. whercas the
northern subspecies (northern red-legged
frog) lacks vocal sacs and calls inder water
{Hayes and Krempels 1986, Licht 1969).
Female California red-legged frogs-deposit
eps masses (Figure 2) on emergent vegetation
s0 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 development stage on
numcrous occasions (J. DiDonato in fifr,
2000). Northesn red-legged frogs also attach
their eggs to emergent vegetation, but the
mass is submerged (Licht 1969). California
red-legged frogs breed {rom November
through early April (Storer 1925) and
northern red-legped frogs breed from January
through March (Nussbaum er al. 1983),

C. HISTORIC AND CURRENT DISTRIBUTION

It is believed that betore the arrival of
Europeuns on the west coast of North
America, the Calitornia red-tepged frog voas
common in coastal habitass (rom the vicinity



—

Recovery Plan for the Calitarnia Red-leqged Fiog

of Point Reves Nationad seashose. Mani
Connty, Caditornize ad indnd Froon thie
vicinin of Redding. Shista Conmy,
Caulitornia. southwwnd 1o norths estern Bags
Calitornia, Mexico tlennings and Haves
1985 Haves and Krempeds U861
Historicatls. the California ved-Jegped frog
wirs known Tromn 40 countios (Fignre S b
the taxon is now extrpated om0 these
fUs s Fisleand WA Sev v P

Lrsipisspe s B

\
L'\lil'i‘:lf DR ESRTIVE H FR R
Poninsatg e 1y,

O . : '

copirid e

oy foog

(BRI HES

ST presead im Baja Calitorda, 3
this revesery plan does gt ddiess

populations in Mesicn,

The following paragraphs discuss, i generid,

the statns of the Catiforma red-leggeed g in )
sch o the recovery units (norsh o souhn Figre 20 Californiu
ded-legged frog ey
Gss (o

David Conik

Bricily. there are eight recovery units thigure
31 These include the following regivns:
Sierra Nevada Foothills and Central Nalley:
North Coust Range Foothills ad Wesiern
Sucramento River Valiey: North Coust and
North San Francisco Bay: South and Fast San
Franciseo Bav: Ceniral Coust: Diahlo Range
and Sahnas Valley s Noarthers Transverse
Ranges and Tehuchaph Mountans: und
Southern Transverse aml Peninsudur Ranges.
Recovers units are identitied and describad
mare detail hefow and m the Recoveny
chapter (Section 11O Detailed Jocadiny
information s available thiough the
Culifornia Departmnet of Fish und G s
Natural D ersity Diadsse fNaturad Diveran
Datzthase 200H s

HENH

Llirder vhe diecne i o cal regies
waterslieeds occnpied by the Calilornin yod-

sted. o watershed -

feggad brow i
vonsidered U\.'l.'H'l‘-I{‘fi when the Preseing ol e
specios ooealirmed. Waersheds e osed
here hecanse Californize red-legged Hoes vin
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Figure 3. Historic
range of the
Califurnia red-
legged frog in the
United Stetes by
COHI,

watershed (e.g. siock ponds, creeksy amd
because they miy e known from a single
location or numcrous focations within i
witershed. Thus. an becupied watershed
refers to an assumed network of habitat arcas.
populations, and site-specific Jocalities.
Occupicd drainages or watersheds include all
of the bodies of water thut support frogs .e..
streams. creeks, tributaries. associated naturad
and artificial ponds. and adjacent driinages.
and habitats through which frogs can masve
(i.c.. ripartan vegetation, uplands). Where
frogs are Known from o particular location
within o drainage. the more specific ferm
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Clovalinn T s used tee s e Pescirdera Marsh
tocality or the Spives Pond locadity veesus the
broader Scott Creek drainage

Becuuse pupulitions of frogs sy be
extirpated with some frequeney, occurrence
daty may not adequately deseribe the status of
e species in a region. This limitation may be
the resudt af w ek of long termy survey duti, a
Lick of complete survey data (due o
restricted aecess o private Tmndsi and
fluctuations in population numbers. The
numbers it i sie or series of stes can vary
widely Tron vear o vear, When conditions
are Tavorable, Calilomia red-legged frogs can
expericnee extrenely high rates of
reprodaction and produce Targe numbers of
dispersing voung and a cuncomitant increase
in number of oceupicd sites. Conversely,
trogs muy temporarily disappear from a
normally oceupied arei. At sites where frogs
seem absent. fong-ternt monitoring is
necessary 1o determine i these sites are
recolonized or “rescued” hy dispersers from
nearby subpopulations. Therelore. the
information on distribution and states should
be understood within the context of the larger
metapopulation scale (Scott and Rathbun in
lire, 1998). In this plan, metapopulations are
considered collections of populations that are

SAN BEHNARDING
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finked by nrigrants Gue. dispersers)y, allowing
for recelonization of unoccupicd habitat
patches after local extinction events.

Sigrra Nevada Foothills and Central Valley.
The California red-legged frog was probably
extirpated from the foor of the Central Valley
nefore 1960 (118, Fish and Wildlife Service
19962}, The last verifiable record of this
species on the valley floor was a sighting in
Laodi (Sun Jougquin Cotmnty) in 1937 and the
Last record of a reproducing population on the
valley Movr is from the vicinity of Gray
Lodee WHdliTe Area (Butte County) around
1947, although 1his record is unverified

[
hL
Axaiine
Pt

! . sHasIA
TRINITY LAsSLN
HUNROLDT |

PLUMAS |
™ SiihRa

S
~TNLCADA

PiACER

SANTA BAHBARA

"(}W -
SANTH E:RBARJ

=
VEWTRA

tennings er al. in lir 1992y, Eliminion of -
the frog from the floor of the valley wax
particularty signifieant in thai it isolated
Sierra-Nevada fouthill populations that may
have depended on immigrams from the valley

{loor (Jennings er el in fin. 19921 However,
California red-legged frogs muy never have
heen widespread on the valley tloor ax
specimen-hased records are scarce north of
the Kern River drainape,

California red-teggped frags historically
accupicd portions of the western slope of the
Sierrn Nevada from Shasta County south o
Tulure County, but these populations have
beer fragmented and nearly climinaeed. In
960, isolated populations were known from
at lewst 30 Sicrra Nevada foothill deatinages
hordering the Central Valley. Records show
that the fower elevations of some National
Forests and Yosemite Nuiional Park were
once occupied by Calilomia red-fegged frogs
(M, Jennings er al. in finn. 1992), Adjacent to
and in the vicinity of the Plamaus National
Forest (Buite. Yuba, and Plumas Countics).
many sightings of California red-legged frogs
were reported in the early 1960s near Lake
Oroville. Specifically, frogs were verified
from the North Fork Feather River and the

TULARE

SAN BEHNAADING

Figure 4. Current
range of the
Culifornia red-
lewged frop in the
United States by
CONTY,

RIVEHSIDE
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Figure 5. California
red-legged frog
recovery units.
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Recovery Units

1.
2.

= X

Sierra Nevada Foothills and Centr'al Valley
North Coast Range Faothitls and
Western Sacremento River Valley

. North Coast and North San Francisco Bay

. South and East San Francisco Bay

. Centraf Coast

. Diablo Range and Salinas Vallay

. Northern Transverse Ranges and Tehachapi

Mountaing

. Southern Transverse and Peninsular Ranges

0 2040 - 80 120 160
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South Fork Feather River in 196t, [n El
Dorado County. records exist for Rock Creek
in 1974 and Traverse Creek in 1975, Within
the vicinity of the Stanislaus National Forest,
California red-legged frogs were seen in San
Antonio Creek (Caluveras 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
Nationat Park. collections were made from
Gravel Pit Lake (about 1.500 meters |5.000
feet]) in 1940. Swamp Lake (1,500 micters
15.000 feet]} from 1938 10 1941, and Miguel
Meadows (1.600 meters |5,200 feet]) in 1939
(M. Jennings et al. in litr. 1992). These
collections represent the highest elevation
records for the California red-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, Jennings in lirr. 19984).

Currently, only a few drainages in the
foothills of the Sierra Nevada are known to
support California red-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, California red-legged frogs
were observed at Pinkard Creek in Butte-
County (1,200 meters [3,500 feet]) (Hayes
1991}. However, intensjve surveys in
subsequent years have failed to reveal
additional observations of this species. In
recent surveys a population of mountain
yellow-legped frogs (Rana muscosa) was
observed, suggesting that the original
observation may have been a mountain
yellow-legged frog misideiitified as a
California red-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
!east a few hundred adults plus tadpoles and
Juveniles have been observed and

reproduction appears to be highly successiul
at this site (S. Barry in fin. 2000). California
red-legged frogs have been observed on
Indian Creck, near the town of Woodieaf
from 1973 to 1983 (Jennings er al. in lin,
1992). Each of these Butte County
populations is loeated 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 a tributary Lo
the North Fork Yuba River west of New
Bullards Bar Reservoir (C. Roberts pers.
comm. 2000, Barry 2000). In E! Dofado
County near Placerville, a confirmed
population of California red-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,
ego masses, and tadpoles have been observed.
In 2001, a California red-legged frog was
documented near the confluence of Rubicon
River and the Middle Fork of the American
River in Placer County (G. Fellers in litr
2001). This locality is on U.S. Forest Service

* land. Much of the Sierra Nevada range is

unsurveyed, particularly on private lands, and
therefore the true status in this region is
largely unknown.

North Coast Range Foothills and Western
Sacramento River Valley. Historically, the
California red-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, California red-
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 lirr. 2000) observed California red-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 area remains
unaltered. There are three confirmed sightings
of this species in upper Napa County: from
1983, along Highway 128 between Highway



121 and Wrage Canyon Road. and from 1992
and 1997, along nearby Steele Creek which is
a tributury 1o Lake Berevessa o5, Bary in fin.
206000, Recentdy, unverified sightings have
been reported in the vicinity of the Stebbins
Cold Canyvan Ecologival Reserve, Cache
Creck. and tributaries to Clear Lake (Lake
County's (M, Jennings pers. comm. 19981,
Calitornia red-legged frogs were also
documented in FHIE i o ributury o
Arnerican Canyon Creek i dower Napa
Comty CNaurst Diversity Database 2001,

Nurth Coast and Nosth San Francisco Bay.
Significant mombers of Calilfornia rid-legged
{rogs oeear in small coustal drainages. ponds.
ad man-made stockponds in the vicinity of
Point Reves. including Point Reves National
Seashore and Golden Gate National
Recreation Arca (Marin County). For
exarmple. Jarge numbers of frogs oceur in
Olema Marsh and the general vicinity of
Drakes Estero (Point Reyes Natjonal
Seushore). Many areas within the vicinity of
Mount Tumziipuis und the Tiburon peninsula
(Marin County) also support California red-
Jegged frogs. inciuding Tennessee Valley
(Nowrdl Diversity Database 2001. D, Fong in
firr. 1998). :

A large breeding population is located at
Ledson Marsh in Annadel State Park
(Sonoma County). Alse in Sonoma County,

two sightings of California red-legged frogs

have been verified near Sears Point ut the
junctiuin of Highway 37 and Lakeville Road
and the junction of Highway 37 and Highway
127 (Narural Diversity Databuse 2001).

in Solano County, there are three known
occurrences of California red-legged frogs
near Suisun Marsh (e.g., Sulphur Springs
Creek). Several localities are recorded near
the cities of Fairfield. Cordelia, Americun
Canyon. and Vallejo (Natural Diversity
Database 2001 ). Most renutining kfiown
ocewrrences i the vicinity of southern Selano
County ure ihreatened hy proposed
development {C. McCasland /n lirr. 1998a).

Soutl and East San Francisco Bay. Inthe
Jate 1800s and carly 1900s. California red-

tegeed frogs were reported in various areas of
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San Franciseo Connty includife Lake
Merced. Golden Gate Park, and the Presidio.
The most recent sighting was in 1993, newr
Suryhing Arboretnm in Golden Gate Park.
These populations may have been introduced
for commercial harvesting or may be relies of
a Yarger metapopulation. Corrently. itis likely
that these populations [aee such severe
hagriers that dispersal between populations
miay be preciuded. Canals within the West of
Bayshore parcel. near the San Franciseo
Lnternstional Airport in San Mateo. County.
currenty support Catifornin red-legged frops.
Thix population expesicneed a decline over
she past several vears due fo site makigemen
activitios ind Gdabinfuences (V.S Fish and
Wildlite Service 1996b), However. data
colleeted ai the site sinee 1996 indicaee that
the foculized population contained pore
individuals than previousiy thought.
Numerous individuals of all size classes have
heen observed and few bullfrogs are present,
Breeding has been confiemed in some,
seasonal impoundments and within the canal
system. The population, however, 1s isolated
by residential development (M. Allaback in
firt, 2000

Contra Costa and Alameda Counties coneain
the majority of known Cafifornia red-legged
frog localities within the San Francisco Bay
areq, although they seem 10 have been nearly
climinated from the western lowland portions
of these counties {west of Highway 80 and
Highwuy 580), particularly near urbanization.
California red-fegged frogs still occur in
small isolated populations in the East Bay
foothills (between Highway 580 and
Highway 680), and are thriving in several
areas in the eastern portions of Alameda and
Contra Costa Counties. Numerous ponds and
crecks tn Simas Valley (Contra Costa County)
support California red-legged frogs (Dunne
1995). This area, owned and managed in part
py East Bay Municipal Utility District,
includes Rodeo and Pinole Creeks, and is
connected with Briones and Wildeat Canvon

- Regional Parks (East Bay Regional Park

District). On East Buy Regional Park lunds.
sizcable breeding populations are Tound at
Pinc Creek (Diablo Foothills Regional Park/
Castle Rock Regional Recreation Area). Sand
Creek (Black Biamond Mines Regional



Recovery Plan for the California Red-legged Frog

Park}. and Round Valley Creek (Round
Valley Regional Preserve) (S. Bobazien in lirr.
1998). Recently, frogs have been sighted in
srall ponds and seeps in the foothills of
Mount Diablo {M. Westphal pers. comm.
1998). California red-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 Lo as high ax
10.000 post-metamorph frogs (J. Alvarer, in
Jire, 2000). Many localitics oceur in Corral
Hollow Creek. in San Joaquin County, and
near the San Joaguin/Alamedy 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. Jennings in fitr. 1993,
Jennings and Hayes 1994). Adult frogs have
been observed in Upper Alameda Creck
(Sunot Regional Wilderness) and also in
many of the creeks from this area, south to
Henry W. Coe State Park (e.g., Arroye 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 ef al. in li.
1992, K. Freel in lirt. 1998) and are abundant
in many ponds in the Palassou Ridge area
south of Henry W. Coe State Park (L. Serpa
in line. 2000).

Central Coast. The central coast from San
Francisco to Santa Barbara County supports
the greatest number of currently cecupied
drainages. South of San Francisco, muny

- California red-legged frogs oceur 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
Matee County) support this species (S.

Larson pers. comm. 1998). Pescadero Marsh
and Afo Nuevo State Reserve (San Mateo
County) supporl large numbers of California
red-lepped frogs: Pescadero Marsh is
considered one of the few places, throughout
the range, to support more than 350 adult
{rogs. Almost all coasta] drainages from the
Santa Cruz/San Mateo County line south to
the city of Santa Cruz. are vccupied by
California red-legged frogs. Wilder Ranch
State Park (Supta Cruz County) also supports
this species. The frogs oceur in the Carmel
River watershed and most of its tributarics
(Natural Diversity Database 2001, EIP
Ansociates 1993); Runchoe San Carlos, a
private ranch on the upper portion of the
Carmed River Valley is another locality where
more than 350 adults have been ohserved (M.
Jennings er al. in lin. 1992),

This species is widespread in Monicrey
County; nearly all coastal drainages from
Garrapata Creek south to Salmon Creck,
including the Little and Big Sur drainages and
the vicinity of Pfeiffer Beach, support frogs.
In San Luis Obispo County, California red-
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,
Chorre, and Armoyo Grande Creeks. On Camp
San Luis Obispo of the California National
Guard, frogs occur in Whiskey Spring,
tributaries to Chorro Creek and Chorro
Reservoir, and other sites (Jennings et al. in
lirr. 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 Joaguin
Valley. Currently, no more than 10 percent of
the historic focalitics 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 castern side of the Diablo Range, there

are several oceurrences of red-tegged frogs
including Mine Creck in Fresno dnd Mereed
Counties; and Piedra Azul Creck and North
Los Banos Creek in Mereed County, Large
populativns have been recently reported on
Romero Ranch. and polential habitat exists on
the Simon Newman Ranch. These ranches are
focated between Henry W. Coc State Park und
San Luis Reservoir. The Nuture Conservaney
purchased these sites: it hus since sold the
Romero Ranch and soon will sell Simon
Newman Ranch with rare species protection

“assured tirough conservation caseimenis,

South of Henry W, Coe State Park and San
Luis Reservoir, California red-fegeed lrogs
are found in Quicn Sabe wd Tres Pinos
crecks, the Pajaro and San Benito rivers, and
the generul vicinity of Hollister (San Benito
County) such as Sunta Ana Creek.
Tequisquita Slough. and the Hollister Hitls
State Vehicular Recreation Area, Numerous
populations exist in Pinnacles National
Monument, particelarly in Chalome and Bear

" Gulch Creeks. (Natural Diversity Data Base

2001, M. Jennings in lir. 1998a).

The Elkhorn Siough wutefﬁhcd (Monterey
County) currently supports this species.
Within this area, adult California red-legged

. frogs were observed at McClusky Stough in

1996; this is a site where restoration efforts
for the endangered Saata Cruz long-toed
salamander (Ambystoma macrodaciviun
crocewm) are ongoing,. Several adult
California red-legged frogs have been
observed in the Salinas River drainage (M.
Jennings in iirr. 1998). On Fort Hunter
Liggett Military Reserve, no current ot
historic records of California red-legged frogs
exist, but surveys are being conducted in this
area which includes the Nacimiento and San
Antonio Rivers (G. McLaughlin pers, comm.
1998). -

Northern Transverse Ranges and Tehachapi
Mountains. On the Santa Maria River.
California red-legged frogs oceur up- and
downstream of Twitch{:ﬂ Reservoir (;Nulu:‘;zl
Diversity Database 2001). To the south. the
lower drainage husin of $San Antonio Creek.
the adjucent San Antanio Terrace. and San
Asntonio Lagoon are considered 1o be umong
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the niost productive areas or ral-icgged
frogs in Santa Barbara County (Christapher
19961, Mast of this arca occurs an
Vandenberg Air Foree Base. In this area,
California red-legged frogs are found in dune
swale ponds: this habitat 1ype has rermaiied
essentiatly undisturbed. and the conditions
seem 10 be less suitable for introduced fishes.
craytish., and hulllrogs because they dry
completely i drought years. Jalama Lagoon
itfso supports o relatively large population of
the Califurnia red-legaed frog (Christopher
1990).

The bargest knowt popuiations i the northern
Transverse Range are on upper Alamo Crock
o tributary to Cuyaima Rivern a northern
ributary to the Sisquoc River. and La Brea
Creck and its southern tributary Manzana
Creek (8. Sweet in fin 20000,

Populations of California red-legged frogs in
the lower Santa Ynez River Busin (Santa
Barbura 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). California red-
Iw"uj frogs are also found i 11 fairky high
numbers in the upper Santa Ynez River basin,
up to Lake Cachuma and its wributaries (S.
Christopher pers. comm. 1998); tnbumnes o
the Santa Ynez River (e.g., Salispuedes
Creek) also support California red-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, 1.
Percksta pers. comm. 1998) as do areas wesi
1o Point Conception (P, Bloom in liit. 200(])

Drainages on the southern portion of the Los
Padres National Forest such as Upper Santa
Y¥nex. (in and above Jameson Reservoir),
Agua Caliente, Juncal. Indiai. and Mono
Creeks still support Catifornia red-kegged
frogs. They were depleted significantly from
the mainstem of Sespe Creek following a
1979-198 1 hullfrog invasion. However, they
have persisted in Jow numbers i several of
the tributaries. The specics is also in decline
in Piry Creek duc 1o chaages in tlow regimes
sinee the construction of Pyramid Dam in
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1973 and the introduction of many predatory
fisk via the California agoeduct (P. Bloom in
firr. 2000). In the Santa Clara River

~ watershed, California red-legged frogs may
be found in the headwaters and tributaries of
the Santa Clara River (Jennings ef al. in
(i1.1992}. To the cast, in the Tehachapi
Mountains, historic records (mid-1800s) of
California red-legged frogs exist in Kern
County in El Paso Creek and ncar Fort Tejon.
In the 1980s. this species was observed in
Cedar Creck near Glennville and near the
Kern and San Luis Obispo County line (M.
Jennings e al. in fitr. 1992),

Sweet and Leviton (1983 as cited in Jennings
19884} reported the natura! occurrence of the
California red-fegged frog on Santa Cruz
Island (Santa Barbara County). According to
Jennings (1988a), it is likely that they were
introduced by Basque or French workers for
consumption. Based on recent reports, the
frogs still exist on Santa Cruz Island (M.
Jennings in lirt. 1998Db).

Southern Transverse Range and Peninsular
Ranges. The California red-legged frog was a
common native frog in parts of Los Angeles,
San Bernardino, Orange, Riverside, and San
Diego Counties (Jennings et al. in lirr. 1992).
Numerous records of California red-legged
frogs exist from the 1930s, along the Mojave
River near Victorville (San Bernardino
County), as well 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 observations in this
area of nearby parts of Angeles National
Forest (Jennings 1993). In 1999, a population
of California red-legged frogs was located on
the Angeles National Forest in the San
Francisquito 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 a recent sighting, California red-legged
frogs were considered to be extirpated from

the Santi Monica mountuins (Los Angeles
County); the last record was from 176 (M.
Jennings in liti. 1998u). A recent discovery of
California red-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. Cheescharo.
and Liberty canyons) (Sapphos
Environmental 1999), Current survey
information suggests that this breeding
population ¢ontains 2010 25 adults. 1010 13

Juveniles, and several hundred tadpoles (R.

Smith in fin. 2001).

Today, in southern
California, south of
the Tehachupi
Mountains,
California red-legged
frogs are cinrently
known from only a
few locations,
compared to over 80
historic records from
this region. Former
populations in the
Whitewater River
canyon (Riverside
County), the eastern
San Bernadino
mountains, and
Sentenac Canyon in
the San Felipe Creek sysiem of the Southern
Peninsular Ranges (San Diego County) have
not been obsérved 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

Rangewide, and even within local
populations, there is much variation in
how frogs use their environment; in
some cases, they may complete their
entire life cycle in a particular
habitat....and in other cases, they may

seek multiple habitat types.

~ Ecological Reserve (Riverside County).

Current survey data sugpest 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
19905, recent survey data suggests that only 2
males remain. This area is the focus of
augmentation and reestablishment project
being pioneered by the U.S. Fish and Wildlife
Service, the Los Angeles Zoo, The Nature
Conservancy, and the Mexican governmend.




D. HABITAT

General Habitat. While nearly all of the

_ known California red-legged frog populations

" have been documented below 1050 meters
(3,500 feer)y, some historical sightings were
Cnoted ateleteations up to 1.500 meters (5.200
Teety Suitablé-habitat above 1.0S0 meters

(3.500 feety may be more specific and may
include such reguirements as: gquict water
refugia within 0.5

persist where multiple breeding areas
are embedded within a matrix of

habitats used for dispersal.

kilometers {0.25

Qverall, populations are most [ikelyto ~ miles? during high

water Tows,
craergent vegelalion
present on g
mininum of 25
percent of u pool ar
pond margin. and
standing water that ix
retained into Tate July
(5. Chubb in fin.

1999}. Expanded
surveys will provide information necessary to
determine the elevational range limits of the
California red-legged frog.

Culifornia red-legged frogs live in a
Mediterranean climate, which is characterized
by temporal and spatial changes in habitat
quality. In addition to climatic fluctuations.
the habitats used by this species typically
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, pends, marshes, and other aquatic
habitats) (N. Scott and G. Rathbun in /i,
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 entire life cyele in a
particutar habitat (i.e., a pond is suitable for
all life stages), and in other cases, they may
seek multiple habital types. Qverall,
populations are most likely to persist where
muitiple breeding arces are embedded within
wmadrix of hahitats used for dispersal (N,
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Scott and G. Rathbun iz firr 199580, The
following deseriptions describe the range of
hubitat types used hy the frog. -

Breeding Habital, Breeding Sites of the
California red- fegged frog are iv a varieny of
aquatic: habitats: larv,
metamorphs have hu,n callected from
\umm\ deep: pools h‘ul\\\ dlt.l\ wiihin

*l .uipulu

strenms aid’ <recks. |mnd'~ nirshes, sig

ponds. dune pnnd\ “dind i.wmm\ Breeding

adults are often associaied with deep tereater
M .7 mueter’| 2 feetd) stll o slow moying
wiser and dense. shrubby riparian or
eimergent vegetation (Haves and Jennings
F98K). but frogs have been observed in
shallow sections of streams that are el
cioaked in riparian vegetation, Reis 119U
found the greatest aumberof Gulpoles
accurring in stedy plots with water depths of
(0,26 10 0.5 meters (10 0 20 inches). While
frogs successtully h'l"i.t.d in streiims. high
flows ang cold temperatiires in sfrcams
during the spring often make these sites risky
environments for eggs and tadpoles.
California red-legged frogs also frequently
breed in artificial impoundments such us
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 a lack
of emergent vegetation cover and the
presence of non-native predators (N. Scott
and G. Rathbun in [irr. 1998). Additional
research on the habitat requirements of the
California red-legged frog in artificial ponds
may clarify this issue.

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
averland movemenls occur at night. Evidence
from marked and radio-tagged frogs on the
San Luis Obispo County coust suggests that
frog movements, via upland habitats. of about
1.6 kilometers {1 mile) are possible over the
course of a wet scason. Frogs have been
observed fo make loag-distince movemends
that are straight-line, point te point migrations
rather than using corridors for moving in
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Breeding sites of the CLRF are in a

variety of aguatic habitats: .

0 Ponds '

. Sag ponds

* Bune ponds

. Lagoons

_‘Deep poois :

Backwater areas

red-legged frogs can
be encountered
living within streams
at distances
O cxceedmg 3¢
"'-kll()meter‘; (2 miles)
trom the: breedmg
sité; and Kave been
* found up 10 30
meters (100 feet)
from witer in
adjacent dense
riparian vegetation,
U forup o 77 days
" (Rathbun er.al.
1993).

Summer Habitat.
California red-
legged frogs often
disperse from their
o breading habitat to

F igure- 7.
Breeding habitat in
Ledson Marsh,

Sonoma County.
Photo © David Cook

; forage and seek
summer hablta[ 1f w‘ue is not avaxldble This

summer habitat could include spaces ‘under

ders;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.

Recovery Plan for the California Red-legged Frog

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

Photo © Steven Bobzien

Caliﬁ)rnja red-legged frogs use small
mamnmal burrows and moist leaf litter
(Jennings and Hayes 1994); incised stream
chanpels with portions narrower and deeper
than 46 centimeters (18 inches) may also

‘provide habitat (U.S. Fish and Wildlife
" Service 1996a). This depth may no longer be

an accurate estimate of preferred depth for
this species as individuals have been found
using channels and pools of various depths.
Most observations are associated with depths
greater than 25 em (10 inches). For example,
M. Allaback (in lire. 2000} has observed
numerous red-legged frogs inhabiting stream

“channels with pools that are fess 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 pools that are 46 centi-
meters (18 inches deep) for several thousand
feet. At one site, along a tributary to Liddell
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also avoiding predation and solar exposure (1.
Alvarez i i 2000h, Dispersal and habitat
use. however is oot ohserved in all studied
red-legged frogs and is most likely dependent
upon climatic conditions. habital suitability.
wnd varying requisites of cach life stage.

Water Quality. Califoraia red-fegged frogs
are seasitive to high salinity, which often

oceurs in coastal Tagoon habitals, When eggs.,

are exposed o salinity levels greater than 4.
pavts per thousand. 100 percent mortality
oceurs Yennings and Hayes 1990), Larvae die
when exposed (o salinity levels greater than!
7.4 parts per thousand (ML Jennings in i,
(1993), Reis ¢ 1499) found that the proportion’
ol study plots withowt tadpoles was greatest::
Cameng plows with salinity levels areater thun

0.0 parts per twensamd.

Farly embryvos of northern red-legged frogs
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Filienbel 0 (Nusshawm ef af. 1983). Study
plote at Pescadero Marsh 180 Maeo ¢ mnm')
wath the greatest number of California red-

beoped froe tdpokes had mcan water

e rstures heiween 130 wnd 2409 degreeds -,

U dsins oty 1o 25 gdegrees Fahrenheity,

£ e

slics By s Bobsicn rpers. e,

2 du*ru.s CL,I\ILI\ (70 degreds

19235). Males’ appear at breeding sitgs
tod weeks befors [einides (Storer’ IQ"
~these sites, males. freqaeritly cull in ol

“dennings el in i

S 1998 mdmuui llml (‘dhim nii u,d legged

dbscnl whentemperatires excecd
Eah enheit),
particulagly when ithe iunpu.llun_ lhwuohmli
a4 pool. wats tlut. ]n“h .lnd 1!1ere}ne no cool.
deep portions.” :

frogs were

E.LIFE HISTORY AND ECOLOGY

Rc’pmdncnmr « .lhlm nia n,d luuuul (P
breed !mm Nowember thiough April i
< Irom 2

35 AL

wer

Qups of o (o Mexen individuals, although

e \t\tlll"ll:\llxluu i} n\ By L;lli eividuatly

INORIE I'L.!]'I_.llL S e

artricted 1ohic calling males. A pairin

Figure Y. Dine swale
hreeding pond on
Yenudenberg Air
Force Base. Senite
Bearbara County
fop ).

Pheto @ Ina Pisant

Brecding rabirar i o
stackpond o Qlfone
Regional Wilderness,
Alonreda Cownry
{lottern ).

oo o Sievere Bodeya



B |

16

amplexus (breeding position) moves o an
vviposition site {(the location where eggs are
laid) and the eggs are fertilized while being
attached to a brace. Braces include emergent
vegetation such as bulrushes (Seirpies spp.}
and cattails (Tiphea spp.} or roots and twigs:
the egg masses loat on the surface of the
waler (Hayes and Miyamoto 1984). Each
mass contains about 2,000 10 5.000 eggs that
are each about 2.0 10 2.8 millimeter (.08 10
0,11 inches) in diameter (Figure 8). The epgs
are dark reddish brown {Storer 1925).

Growth and Developuinent, Fags hitch in 6 to
H4 days depending on wider temperatures
tJennings 1988D). Eag predation is infrequent
and must mortality probuhbly oecurs diring
the twdpole stage (Lichs 1974), althorgh eggs
are susceptible o betng washed dway by high
stream flows, Schmeider and Natiman (1994)
report that Cudifornia red-legged frog epas
have a defense against predation which is
possibly related to the physical nuture of the

" egg mass jelly, although Rathbun (1998) has

documented newt predation on eggs and
suggested that this predation may be an
important facior in the population dynamics
of the California red-tegged frog.”

Typically, most adult frogs lay théir eggs in
March. Eggs require approximately 20-22
days to develop into tadpoles, and tadpoles

_ require 11 1o 20 weeks to develop into

terrestrial frogs. (Bobzien et. al. 2000, Storer
1925, Wright and Wright 1949). Several
researchers, however, have observed
overwintering tadpoles (i.e., t'adpb:lf:'s that did
not metamorphose within their first breeding
season) in recent surveys. In Round Valley
Creek (Contra Costa County) on East Bay
Regional Park District Jand, overwintering
tadpoles were documented in 1997, 1998,
1999, and 2040. In these cases, metamorphs
were observed in March and April from
previous breeding seasons. These frogs were
relatively small in size and still had posterior
scar tissue where their tails were located.
Further, numerous tadpoles were seen in late
fall (October and November) and several in
December and January. The majority of these
individuals had rudimentary or developed
hind {imbs and appeared to have
overwintered in this stage. (Bobzien et al.
20001
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Sexual masurity can be attasied at 2 years of
age by males and 3 years of age by females
(Jennings and Hayes 1985): adults may live 8
to 10 years (Jennings ef af. in line. 1992),
although the average life span is probably
much lower (N. Scott pers. comm. 1998).
Schmieder and Nauman ¢ 1994} reported thut
Califorpia red-tegged frog larvae are highly
vulnerable to fish predation. especially
tmmediately after haiching, when the
nonfeeding larvae are relatively immobile.

Activity Patterns and Movements. Hayes and
Tennant (1983) found juvenile frogs to e
active diurnally and nocturnally, whercas
adult frogs were Targely nocturnal. The
season of activity for the California red-
legged frog seems 1o vary with the focal
climate (Storer 1925): individuals from
coastal populations, which rarely experience
low temperature extremes because of the
moderating maritime effect, are rarely
inactive. individuals from inland sites, where
lemperatures are jower, may become inactive
for long itervals (Jennings e of. in litr. 1992}
and no information is available on the activity
levels of California red-legged frogs at higher
elevations.

Feeding. The diet of California red-legged
frogs is highly variabie. The foraging ecology
of larvae has not been studicd, but they are
thought to be algal grazers (Jennings ef el in
lirr. 1992). Hayes and Tennant (1983) found -
invertebrates to be the mest common food
items of adult frogs. Vertebrates, such as
Pacific tree frogs (Hyla regilla) and
California mice (Peromyscus californicus).
represented over half of the prey mass eaten
by larger frogs, although invertebrates were
the most numerous food items. Feeding
typically occurs along the shoreline and on
the surface of the water; juveniles appear (o
forage during both daytime and nighttime.
whereas subadults and adults appear to feed

© at night (Hayes and Tennant 1985). Radio-

tracking studies suggest that frogs also forage
several meters into dense riparian areas (G.
Rathbun pers. comm 1993, as cited in U.S.
Fish and Wildlife Service 1996a).
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F. REASONS FOR DECLINE AND THREATS TO
SURVIVAL

The California red-legged frog ts threatened
by human activities, many of which operate
synergistically and curnuiatively with each
other and with natural disturbances {i.e.,
droughts or floods). Factors associated with
declining populations of the frog include
degradation and loss of its habitat through

" agriculture, urbanization, mining,
overgrazing, recreation, timber harvesting,
non-native plants, impoundments, water
diversions, degraded water quality, use of
pesticides, and introduced predators. The
reason for decline and degree of threats vary
by geographic location. California red-legged
frog populanons are thrcatened by more than
one factor in most streams. The foltowing
discussion is organized according to the five
listing criteria under section 4(a)(1) of the
Endangered Species Act.

1. The Present or Threatened Destruction,
‘Modification, or Curtailment of Habitat or
Range.

Curtailment of Range and Alteration,
Fragmentation, Degradation, and Loss of
Habitar. Habitat loss and alteration are the
primary factors that have affected the
California red-legged frog negatively
throughout its range. For example, in the
‘Central Valley of California, over 90 percent
of historic wetlands have been diked, drained,
or filled for agricultural and urban
development (U.S. Fish and Wildlife Service
1978, Dah! 1990). This has resulted in a large
loss of frog habitat throughoit this species’
range.

California red-legged frog habitat has become
isolated and fragmented along many stream
courses. Patches of suitable habitat represent
remnants of a much larger historical habitat,
which once covered entire drainages. With
habitat fragmentation, dispersal opportunities
are reduced and interactions between sub-
populations can be prec]udéd, jeopardizing
the viability of metapopulations. Isolated
populations are vulnerable to extinction
through random adverse environmental
events and human-caused impacts (Soulé

1987). Further, dispersal between fragments
exposes frogs (o increased risk of predation
{G. Rathbun in {irr. 1998).

In addition to the isolation of populations. the
range of the California red-legged frog has
been scvcrely reduced. While numerous
localities exist along the Pacific coast from
Point Reyes south through Santa Barbara
County, few localities exist in the Sierras and
southern California.

Urbanization. Curremt and future
urbanization poses a significant threat 1o the
California red-legged frog. In 1995,
approximately 27 percent of the known
occurrences were associated with
urbanization threats and many areas within
the range of the frog were slated for
development (U.S. Fish and Wildiife Service
1996a). Urban and suburban developments
often leave isolated habitat fragments and
create barriers to frog dispersal. Numerous
studies, as discussed below, have _
demonstrated the impacts of fragmentation on
other frog and toad species. Urban
populations of common frogs (Rana
temporaria) were more genetically distinct
than rural populations (Hitchings and Beebee
1997). Based on genetic analysis, Reh and
Seitz (1990) found that highways effectively
isolated common frog populations, Kuhn
(1987, in Reh and Seitz 1990} estimated that
24 to 40 cars per hour killed 50 percent of
common toad (Bufo bufo) individuals
migrating across a road, while Heine (1987,
in Reh and Seitz 1990) found that 26 cars per
hour could reduce the survival rate of toads
crossing roads 1o zero. Fahrag et al. (1995)
found a significant negative ‘correlation
between traffic density and the density of
anuran (frog and toad) populations. Thus,
roads are an important human-caused
landscape component hindering amphibian
movement and thereby fragmenting
amphibian populations.

Because urbanization typically results in
additional water sources into wetlands and
stream courses, due to irrigation and home
use activities, another consequence of
urbanization is the change in hydroperiod of
historically ephemeral drainages to perennial

i7
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streams {often due to wastewater outtlows).
This change allows thé proliferation Gf non-
native preduators (M. Moore and M. Westpha!
i lin. 1997). Richter and Azous (1997 -
observed wetiands adjacent to undeveloped
upland areas were more likety to have richer
populativns of native amphibians. The

‘reduced richness of amphibians in wetlands

with highly urbanized watersheds is likely
due. in part. in part. 1o differences in
hydrologic putterns related o land use.

In addition to the modification of
hvdraperiod. development within the
watershed can also affect water and habinae
yuality. Ax watersheds are developed, the
amount of impervious surface increases.
resulting in an increase of sediments
comMaining organic matter. pesticides. and
lertilizers. heavy meltals such as
hydrocarbons, and other debris into streams
and wetlands (Environmental Protection
Agency 1993). - Skinner er al. (1999) found
developed watersheds had greater
concentrations of toxic effluents than less
developed areas with more open. space. The
decrease in water quality can Bave profound
impacts on native amphibians and other
wetland vertebrates. Other consequences-’
include channelization of creeks (which
reduces or eliminates breeding sites) and
increased suitability for predators such as
non-native fish, bullfrogs, and raccoons, all of
which thrivé in disturbed conditions (Harris
1998).

Agricuiture. Agricultural practices pose a
threat to the California red-legged frog
populations due to loss or modification of
frog habitais. Many crops (e.g., row crops}
are stands of monotypic vegetation, which
replace varied natural habitats, Fisher and
Shaffer (1996} studied historic records and
conducted surveys for amphibians in the
Sacramento Valley, San Joaquin Valley, and
Coast range. In the San Joaquin Valley,
drastic declines of both native and non-native
amphibians were noted. The authors suggest
thut the declines may be due to intense
furming rendering the few remaining ponds
and pools on the valley floor uninhubituble
even for invoduced species. Agricultiral
practices typically include the use of
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fertilizers and pesticides incleding herbicides
and fumgicides, that may pose contamination
threats 1o the frog. Enpacts include
deformities. abnormal immune system
functions, diseuses, injury. and death {see
Appendix BY (K, Woodburn in Fire 1996,
Schneeweiss and Schneeweiss- 19971 An
important factor in the decline of the
California red-legged frog may be exposure
o wind-borpe agrochemicals, A number of
studies have documented transport and
deposition of pesticides from the Central
Valley to the Sierra Nevidi mountain range
tZabik and Seiber, 19930 Aston and Seiber
19977 Datta 1997, MeConnetl o1 e 1998 s
cited in Davidson er al. 20010 There is a
strong relationship hetween increasing levels
ol upwind agriculiere and the percentage of
extirpated California red-legged trog
population sites: this relattonship is
particularty pronounced within the Sierra

Nevada-Central Valley region where

agriculture is the greatest {Davidson-er al,
2001). In this region. the percentage of
upwind land in agriculture for sites where the
California red-legged frog has disappeared is
6.5 times greater than forsites where they
persist (Davidson er of. 2001). Similarly.
Sparling et ¢, (2001) noted that the most
severe declines of amphibians. including
California red-legged frogs. are in the Siefra
Nevada mountains east of the central valley
and downwind of the intensely agricultural
San Joaquin valley. In contrast, codstal and
more northern papulations across from the
less agrariun Sacramento villiey are stable or
declining less precipitously.

Water diversion and impoundment for
irrigation, can reduce the flows necessary to
support adequate aquatic habitat for frogs and
other species. The California coast supports
several agricultural activities including
artichoke production, flower nurseries. and
other irrigated crops that require the use of
irrigation ponds. Water is collected during the
winler months from rainfall and is also
pumped out of couistal drainages into ponds.
These ponds typically grow shoreline
vegetation such as cattails, tules (Seirpus
spp. ). and horsetails ( Eguiseton spp.). and
wilh proper water manugement can provide
high quality breeding habitat, However.
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farmers often start irrigating crops during the
fate spring. and continue through summer. As
water is drawn down, egg masses can be
exposed and desiccate. Although the outlets
may be screened, the pumps used are
powerful enough to suck tadpoles and
juveniles against the screen and can crush
individuals. Depending upon their size, ponds
also may be drawn down 1o such an extent
that they completely dry out or are shallow
enough to altow significant predation of frogs
{particularly tadpoles that have not fully
metamorphosed} by waterbirds. Ponds that
are not drawn down all the way often suppoit
predatory sunfish (Lepomis spp.), largemouth
bass (Microprerus spp.), and bullfrogs (S.
Larsen in litr. 1998). Some agricultural
activities (e.g.. nurseries) provide a large
fiush of pesticides inlo stream sysiems during
rain events and may pose a threat to frogs (C.
MecCastand in litr. 1998b). The effects of
agricultural activities are especially intense in
the Central Valley, Salinas Valley, the coastal
plain of Monterey County, and parts of San
Luis Obispo and Santa Barbara Counties.

Impoundments and Water Management. In
the Central Valley and surrounding foothills
the construction and filling of large
reservoirs, which are typically situated at or
just below the juncture of several tributaries,
either directly eliminated, fragmented, or
isolated populations of the California red-
legged frog. Examples include the
construction of Lake Oroville (Butte County),
Whiskeytown Reservoir (Shasta County),
Folsom Reservoir (Placer, El Dorado
Counties), Lake Beirryessa (Napa County),
and San Luis Reservoir (Merced County)
within the Central Valley hydrologic basin
(Jennings et al. in litr. 1992). At least 40
percent of the historically suitable California
red-legged frog habitat on the Los Padres
National Forest has been fragmented by the
placement of dams on streams. The major
existing dams include San Clemente and Los
Padres Dams on the Carmel River; Twitchell
Dam and Reservoir on the Cuyama and
Alamo watersheds: Bradbury, Gibraltar, and
Juncal Dains on the Santa Ynez River;
Matilija Dam on Matilija Creek; and Santa
Felicia and Pyramid Dams on Piru Creek {(S.
Chubb in firr. 1998).
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Lind er al. (1996) studied the effects of a dam -
on the Toothilt yellow-legged frog (Ranu
bovliiy in the Trinity River (Trimity County).
Unlike the California red-legged frog. this
species is typically associated with stream
riffles. Here, dams reduced breeding habitat
due to changes in channel morphology and
eliminated entire cohorts due to unseasonable
high flow releases. Other dam-related factors
that may have influenced the breeding
ecology of the foothill yellow-legged frog are
water lemperature, exotic species. and
changes in prey base. Hayes and Jennings

£ 1988 found that Calilornia red-legged frogs
generally were extirpated {rom downstream
portions of a drainage 1 10 5 years after {illing
of a reservoir, depending on the size of the
drainage. However, in some larger drainages,
isolated populations have been observed to
persist upstream of a reservoir.

Some populations of frogs are known (o use
reservoirs at least in the adult stage (e.g..
Jamieson Reservoir on the Santa Ynez River).
On Los Padres National Forest, plunge pools
and seepage pools that occur at the base of
most dams are prime California red-legged
frog habitat, and viable populations have
persisted despite dams (8. Chubb ir lirt.
1999). It is not clear if these reservoirs are a
source or sink to the overall California red-
legged frog population in these areas; the
suitability may depend on the presence of
non-native species and/or other land-use
disturbances such as recreation. Reservoirs
are typically stocked with non-native
predatory fishes. Bullfrogs were stocked in
the past and continue to spread. These species
often disperse upstream and downstream into
California red-legged frog habitat and disrupt
natural community dynamics,

Many small impoundments are situated on
private and public lands. For example, on Los
Padres National Forest, there are 150 small
impoundments, over 500 small water
diversions exist. and approximately 190
springs are diverted. Most of these diversions
and impoundments are operated as temporary
storage of surface water run-off in ephemeral
drainages for livestock and/or wildlife
watering. Impoundments can structurally
block or hinder dispersal, Further, they can
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eliminate the high flows needed 1o maintain
moderately deep holes in stream channels (G.
Rathbun in firr. 1998). Stock ponds and small
reservoirs also typicaily support populations
of non-native fishes and builfrogs (G.
Rathbun and M. Jennings i firr. 1993). In
vontrast, California red-legged frogs
trequently use small reservoirs as breeding
habitat, and these sites may be good
producers of California red-legged frogs with
the proper management of water und non-
native predators.

Channelization and Flood Control. Routine
fiood control maintenance. which typically
includes vegetation removal. herbicide
spraying. shaping and riprapping of banks o
control erosion, and dredging of creeks and
rivers, can result in degradation of California
red-legged frog habitat. Widespread
channelization of watercourses for flood
control and water diversion has eliminated |
habitat along small to medium-sized
watercourses (Harding 1960), and has

_allowed the proliferation of non-native

aquatic species. Management of water flows
for flood controf also has the potential to
adversely impact California red-legged frogs.

- For example, in San Mateo County, poorly

timed releases of storm water flows from
Horse Stable Pond at Sharp Park in February
1992, resulted in exposure and desiccation of
62 California red-legged frog egg masses (T.
Steiner in fitz, 1994).

Minring. Suction dredge mining may threaten
California red-legged frog habitat. Jennings er
al. (in litn, 1992) reported heavy siltation in
late spring and summer in portions of Piru
Creek (Santa Barbara County), which is
known to support California red-iegged frogs.
The siltation resulted from upstream gold
mining, Extremnely deep holes in streams
created by instream suction dredge mining
may also provide habitat for non-native
predatory fish (U.S. Fish and Wildiife Service
1996a). Creeks, streams, and rivers are open
to suction dredging throughout the year in
many counties within the range of the
California red-legged frog.

Sand and gravel mining practices can alter
natural channel morphology in downstream
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reaches by inlerrupting thesupply of sand and
gravel, which is needed for localized shallow.,
braided channels (Collins and Dunne 1990,
Long-term gravel mining on point bars
retards the development of appropriate soil
conditions for riparian vegetation. Continued
instreamn gravel mining activities without
adequate safeguards may preclude favorable
habitat conditions for the California red-
legged frog. California red-legged frogs have
colonized active and inactive sediment basins
at two quarries in Santa Cruz County (Bonny
Doon Quarry and Wilder Ranch Quarry) and
it is possible that frogs inhabit uther sediment
basins associated with quarries throughout the
species” range (M. Allaback in {irr. 2000).
Effluent from mercury mines has created high
levels of mercury in the upper Nacimiento
River basin (Salinas River drainage). and
probably other streamns in the Santa Lucia
Mountaing (N. Scott in lir. 1998)..

Within Los Padres National Forest, 0il and
gas development ocgupies approximately 73
hectares (200 acres) within Sespe and Hopper
creeks. There has been one documented oil
spill which extended 3 kilometers (2 miles)
down Sespe Creek. Los Padres National
Forest has since worked with the lessees to
establish and implement Best Management
Practices and properly cap old wells and
remove storage tanks. Oil and gas pipelines
also extend across a number of drainages
within San Luis Obispo, Santa Barbara, and
Ventura Counties. There is always a risk of
leakage or breakage near stream crossings (S.
Chubb in L. 1999).

Livestock Grazing and Dairy Farming,
Livestock grazing is another form of habitat
alteration that may be both (1) contributing to
declines in the California red-legged frog by
decreasing suitability of riparian and aquatic
habitat and (2) in many instances, providing
frog habitats.

In many cases, California red-legged frogs
co-exist with managed livestock grazing.
High numbers of frogs are found in areas
such as Point Reyes National Seashore, many
East Bay Regional Parks, and private land
holdings where stock ponds and cattle are
prevalent. In many of these areas, California
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red-tegged frogs may be present only because
livestock operamm have artificially created
ponds for livestock water where there were
none before and thérefore, created frog
habitats. it such ponded habitat, grazing may
help maintain habitat suitubility by keeping
ponds clear where they might otherwise fill in
with cattails, bulrushes. and other emergent
vegetation (S. Bobzien in lirt. 1998, G. Fellers
in fitr, 1998, N. Scout and G. Rathbun in fiv,
1998).

In other arcas, however. observations suggest
that grazing activities posc a seriows threat o
the suitability of aquatic habitats for
California red-legged frogs. For example.
exclusion of cattle grazing froriy the Simas
Vatley (Contra Costa County) resulted in
reestablishment of native trees and native
wetland herbs, re-estabtishment of creek
pools, and expansion of frog populations into
streams and ungrazed stock ponds (Dunne
1995}. Further research is necessary to
deterrinine the role of drought and population
size in this observed expansion of red-legged

“frogs into streams, because the exclusion of

cattle coincided with the end of a prolonged
drought. Othier biologists have noted that
when cattle drink from small ponds and
streams they can draw down water levels,
leaving egg masses above the water level and
subjecting them to desiccation and/or disease
{e.g., fungal infections) (S. Chubb in litr.
1998). Grazing cattle can also cause direct
impacts to frogs by crushing and/or
disturbing egg masses (8. Chubb in litr.
1998}, larvae, and metamorphosing frogs.

Numerous studies, summarized by Behnke
and Raleigh (1978) and Kauffman and
Krueger (1984), have shown that livestock
grazing can negatively affect riparian habitat,
marshes, and ponds. Cattle have an adverse
effect on riparian and other wetland habitats
because they tend to concentrate in these
areas, particularly during the dry season
(Marlow and Pogacnik 1985). Poorly
manuged grazing in riparian areas often
results in downcutting and loss of plunge
ponds, which in turn, decreases pool habitats
for California red-legged frogs. The
consequences of these chunges in riparian
conditions and the effect on the frog are
largely unknown.
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‘Unmanzeed cattle trample 2and eat emergent

and riparian vegetation, often eliminating or
severely reducing plant cover {Guaderson
1968, Duff 1979, Loss of riparian vegetation
resuils in increased water temperatures (Van
Velson 1979), which
decreases suitability
for Catifornia red-
leaged frogs and:
enCourages
reproduction of
hulifrog and non-
RAlive Warn water
fishes. Effects on
riparian vegetation
due to catlle grazing:
include the loss of
willows (Duff 1979),
which are associated
with the highest
densities of
Culifornia red-legged
frogs (Hayes and
Jennings 1988,
Jennings 1988b).
Loss of streamside vegetation also reduces
habitat for insects and small mammals, which
are important dietary components for aquatic
and riparian associated species, including the
red-legged frog (Cordone and Kelley 1961).

Livestock grazing is another form of
habitat alteration that may be both
contributing to declines of the
California red-legged frog by
decreasing suitability of riparian and
aguatic habitat and, in many

instances, providing frog habitats.

" Cattle overgrazing also reselts in increased

erosion in the watershed (Lusby 1970,
Winegar 1977), which accelerates the
sedimentation of deep pools (Gunderson
1968) used by California red-fegged frogs.
High levels of sediment introduced into
streams can alter primary productivity and fill
interstitial spaces in streambed materials with
fine particulates, which impede water flow,
reduce dissolved oxygen levels, and restrict
waste removal (Chapman 1988). The
populations of Catifornia red-legged frogs in
the Corral Hollow Ecological Reserve and
Frank Raines Regional Park are threatened, in
part, by sedimeritation of aquatic habitats
either directly or indirectly caused by grazing
(M. Jennings ef al. in firr 1992). Livestock
grazing can cause a nutrient loading problem
due to urination and defecation in areas where
cattle are concentrated near the water (Doran
¢t el. 1981). The primary contaminant in the
tributaries to Tomales Bay (Marin County) is
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wiste from cattle ranches and dairies (San
Francisco Chronicle 1998).

Overall. grazing may both enhance California

red-legged frog populations and be a
detriment 10 habitat suitability: the effects
probably depend on the grazing practices.
witershed integrity. and conditions of a
particular site. For example, the East Bay
Regionat Park District uses livestock grazing
for vegetation management and habitat
erhancement. The vast majority of Culifornia
red-legged frogs observed on Park District
Jands are in artificial ponds or in streams tha
are exposed Lo livestock grazing (Bobzien e
al, 2000}, While safeguirds may be needed to
protect riparian and aquatic habitus. with
proper management of atificial ponds and
appropriate gruzing regimes. this land use
may prove to be a benefit to this species as
witnessed in Alameda. Contra Costa, Marin.
Sonoma, Santa Cruz, and San Luis Obispo
Counties (N. Scott i fitr. 1999).

Recreation and Off-Road Vehicles. Routine
road maintenance, trail development, and
facilities construction associated with parks

- and other public lands, in or adjacent 10

California red-legged frog habitat can
degrade habitat guality (U.S. Fish and
wildlife Service 1996a). Heavy recn’gational
use of parks (e.g., fishing, hiking. use of
developed sites, dispersed camping) can also
degrade habitat for the California red-legged
frog. People tend to congregate around
aquatic areas and can trample vegetation,
rrample frog eggs and young, increase noise
Jevels, and change the environment. At Big
Basin Redwoods State Park in Santa Cruz
County, heavy recreational use may have
contributed to the disappearance of California

red-legged frogs from Opal Creek (U.S. Fish |

and Wildlife Service 1996a).

Unmanaged off-road vehicles can damage

riparian vegetation, increase siltation in pools,

compact soils, disturb the water in stream
channels. and crush frogs. Californiu red-
legged frogs were eliminated. in part by oft-
road vehicle activities, at the Mojave River
above Victorville. and at Rincon Station on
the West Fork of the San Gabriel River (U.S.
Fish and Wild)ife Service 1996a).
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Mountain hikes may also pose a threat
California red-tegged frogs, Wilder Runch
{Sunta Cruz County ) ix used by a high
nunther of mountain bikers daily. In 1996, o
sub-adult red-legged frog was observed on a
bike trail along Baldwin Creck. Where bike
paths are regulacly used at mnht on the
University of California Santa Craz campus.

Ahere have been reported deaths of California

red-legged frogs due to bike strike (M.
Allaback 2 fire. 20080,

Recreationil aetivities such us angling aflen

Cpesultin the intraducnion of pon-naiive

species cither through the artilicial stocking
of streams. lakes. and ponds or the use of
non-nitive species as bait These non-nagive

- species. such as buss and sunfish, can prey

upon and ultimately eliminate native specics.
Mechanical distushunces of habitats, such as
rampling of vegetation. can increase the
proliferation of non-native vegetation. .
Littering associated with recreational '
activities can also introduce toxic substances
such as motor oil. antifreeze, and other
substances or itlems that are harmful to the
aquatic and riparian comnnity (S. Chubb in

i, 19981,

Timber Harvesting. Timber operations and
related practices ocecurring on commercial,
private, and public imberlands within
watersheds inhabited by the California red-
legged frog may contribute to the degradation
of instream and riparian habitat and the
decline of California red-legged frog and
other aguatic species. The effects that degrade
habitat include increased sedimentation of
gravels and pools. removal of trees that
provide instream.and sireamside habitat
structure and shade, and changed patterns of

runoff (U.S. Fish and Wildlife Service 1996a,

1996b). Access roads, haul roads, skid trails,
and ground based (tractor) yarding systems
have great impacts related to sedimentation
and compaction. Wet weather operauom also
have more potential for ImdelS Timber
harvesting in upland habitat can also impact
California red-tepged frogs by causing direct
harm or injury (o frogs that may be dispersing
or sheltering.

Within the current range of the Calitornia red-
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legged frog, timber harvest activities are most
likely to occur in the following areas: (1) the
Sierra Nevada foothills: (2) along the coast in
Santa Cruz County; and (3) in certain
watersheds in Sonoma. Napa, and Lake
Counties. Timber harvest activities occur in
many areas within the California red-legged
frog’s historic range, but outside the known
current range. These areas inctude Glenn.
Tehama, Shasta, Lassen. and Plumas
Counties. and the counties on the west slope
of the Sierra Nevada south to Tulare County.
South of Santa Cruz County, the majority of
timnber harvest activities relate to fuelwood
gathering. and pose a minimal threat to
watersheds (S. Chubb in firr. 1999) although
this practice may remove cover and refugia
that frogs may rely upon.

2. Overutilization for Commercial,
Recreational, Scientific, or Education
Purposes

Exploitation. Exploitation of California red-
legged frogs for food began during the period
following the gold rush of 1849 (Jennings and
Hayes 1984, 1985). By the mid-1870s, it was
recognized that their numbers were
diminishing in the vicinity of San Francisco
(Lockington 1879). Overharvest, driven by a
significant commercial demand, was
indicated by a sharp reduction in frog harvest
size in the late 1880s, and by the attempt to
compensate for depleted wild stocks of the
California red-legged frog, by introducing
bullfrogs (Jennings and Hayes 1984, 1985).
Commercial exploitation reduced towland
populations, particularly those oti the floor of
the Central Valley, to low levels (Jennings
1988b). This past exploitation is not a factor
that is causing current declines, as cornmer-
cial harvesting of California red-legged frogs
has not occurred for a number of years.

Scientific Take. Qualified individuals may
obtain permits to conduct scientific research
activities on California red-legged frogs
under section 1{a)( 1)(A} of the Endangered
Species Act. Specific activities that may be
authorized include: capturing, handling,
weighing, measuring, radiotracking studies,
genetic studies. contaminant studies, and
behavioral, ecological, and life history

studies. Shott term impacts of these activities
muay include harassment and possible
accidental inpury or death of a limited number
of individual frogs. The long-term impacts
will be 1o benefit recovery of the species by
facilitating development of.more precise
scientific information on status, life history.
and ecology.

3. Disease and Predation

Disease. Pathogens and parasites have been
implicaied in the decline of ather frog
species, but there has not been an exiensive
examination of how disease may adversely
affect California red-legged frog populations.
Currently, the San Francisquito drainage
population in Los Angeles County is being
monitored for disease and parasites which are
the suspected cause of this population’s
decline (R. Fischer pers. comm 2001). It has,
been suggested that increased levels of UV-B
radiation or air polhitants cause a weakening
of the immune system which could increase
the susceptibility of frogs to natural diseases
(Blaustein and Wake 1995, P. Montague in
litt. 1998). Another hypothesis, supported by
observations, is that disease carried by
planted trout may attack and kill amphibian
eggs and larvae (Blaustein er al. 1994).
Lefcort and Blaustein (1995) documented the
effects of the yeast Candida humicola, which
is a naturaHy occurring pathogen, on northern
red-legged frogs. Infected frogs were more
susceptible to predation due to changes in
their ability to detect predators and changes in
their thermoregulatory behavior. Little
information exists concerning the distribution
of this pathogen. A high incidence of
parasites has been observed in bullfrogs that
coexist with California red-legged frogs (>50
percent of sampled population with evidence
of infection) in southern California. Data
have not yet been coliected to determine if
California red-legged frogs are also
contaminated in these areas; however, adult
red-legged frogs appear to be in poor
condition with Jow body weight.

Chytrid fungus has been found in a number of
amphibian populations that are known to be
declining. Signs of amphibian
chytridiomycosis inctude deformed
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. Temaining populations of.the endanﬂcrcd

‘¢h
" diagnosed. with a chytrid fungal skin mfecnon._:

““Here, entire populatlons have beén lostor -~ .
. reduced to very low pumber% by an- outbreak :
_of chytrid fungu Furthermore. two o

' dmphlb:an spccms in.the Slerra NE\’ddd (i. e
'I;r-moumdm yell

i Caldbasas Pond on the Elhccm S}nunh

mouthparts in tadpoles: most individuals thal
are infected as wadpples die when they
metamorphose. [Infected boreal woads (Brifo
boreas boreas) Tound in Rocky Mountain
National Park. Colorado. showed few clinical
signs of the disease but many appeared weak
or lethargic, exhibited excessive shedding of
skin and were reluctant to flee at the approach
of humans (U.S. Geological Service 20000,
Chytrids are widespread in the environmen
where they uct as decomposers of keratin,
chitin, cellulose, and other plant material,
Chvtrids are also known purasites of fungi,
algae. higher plants. protozoa, and |
mvertehrates. but nene were known to infect
vertebrates until recentdy. Chytrid fung
reproduce asexually by meuns of minute.
frugile, motile spores. and are probuably
spread directly from amphibian w amphibian
in water. Chytrids probably move from one
water source 10 another on migrating
amphibian. or on waterbirds or lving insects
{Daszak et al, 1999).

Chytrid fungus in amphibians was [irst
identified in 1998 by an internationa} team of
sciennsts from Australia, the United States,
and Great Britain. This team discovered that
the fungus had most likely been responsible
for large amphibian die-offs in pristine areas
of Panama and Australia. It also was a factor
and probable cause of recent die- offs in

boreal toad (Bufo-boreas boreas) | i the .

Chiricabiva leopard frogs {Rcm‘

:cahuen sis) at study.sites iii rizona were

{Colorado Her petoioglcal Souet) 2000)."

Zlegged tron (Runa mmcma}
and the Yosemite toad (Bu}‘o canori )'have

“been obecrved 16 be infected bv a chytnd
" fungus{(G. Fel lers pers. comm."1999). A
- California red-legged frog tadpole: wils |

collected with o chytrld 11muu~ mkumn

National Wildlife Retune in Santa Cru/

: County {G. McLaughlin in litr, "00()) While.
it is not yet clear whai role the fungus Pld}'h -

‘habitaf that are unfavord
. len.L_.ed frorrx tend io be. favordhle 10:4 suite of
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in the decline of Calilornia red-legged frogs.
it 1% appropriate to tuke some precautions
against spreading fungus between sites (LS.
Geological Survey 2000). The dixeise is now
heing studied in detail to understand its
origin, incidence. distribution and controd
methods.

Predation by Introduced Species. Introduced
bullfrogs. crayfish, and species of fish have
been u significant {actor in the dectine of the
California red-legged frog. Afl'of these
species were introduced into Culifornia in the
lute $R00s and carly 1900 and through range
expansions and fransplants have hecome
established throughout most of the State
{Ricgel 1959, Bury and Luckenbach 1976,
Movle 1976). Introduced aguatic vertehrates
and inveriehrates are predators on one ur
more of the life stages of California red-
legged frogs. These include bullfrogs. African
clawed frogs (Xenapus laevis), red swimp
crayfish (Procambarus clurkif), signal
crayfish (Pacifastacus feninsculiisy, and
various species of fishes. especially bass.
catfish (feralurus spp) sunfish, and
mosquitofish (Gambusia affinis) (Haye& and
Jennings 1986).

Several researchets in central California hive
noted the decline and eventual disappearance
of Californja red-legged frogs once bulifrogs

A R bet.ome estabhshed at thc sarﬁ s1te (Moyle
- 1976;'S. Barry in lirt.. 199? L. Hunt in fir.
southcm Rocky Mountams De d :md dymu e

1993, Fisher and Sclmfﬁ:l 1996) Changes in
& to Cal ‘

oduced non- nanve aquanc pre edaton mak-
ing it difficult’ to ndentlty detrlmemal effcct\

“of specn‘ic introduced species on: Cahfomm

red-legged frogs Bulifrogs. prey on.California
red-legged frogs (Twed 1993. and midy have

"a compemwe advanmge over Cahlnrma red-

legged frogs because of thmr larger. size

. (Figures 10 dnd ll) oenemh/cd tood habits

{Bury and Wh.e].m 1984y

xu,nded breeding

- Season (Storer 1933) that allows {or
,ploducuon of twg
i eggsduringa
. and the unpa]atablhty of lheu Jarvae w0
w ‘preddtmy fish (KIU'\B and Francis 1977).
S Lawler et af, (1999) found [hd[ 1c\\ er than 5

Cclutches of upfo ”() 0oo
hrf:(,dmg season (Emlcn 1977).

percent of Cd]tfm nia led Iei_:_;,d hnm.
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survived in ponds with bullirog 1adpoles. and
the prescnce of bullfrogs delayed frog
metamarphosis.

Hayes and Jennings {1986, 1988) found u
negative correlation herween the abundance
of introduced {ish species and California red-
legzed frogs. Jennings ( 1988b) suspected that
pative frogs do poorly where introduced
ﬁ.\:hés are abundant hecause the placement of
native ranid cegs and activities of tadpules in
<hallow neir-shore habits may predispose
them to predation, However. this may be
unfikely given that introduced fish are not
typically associated with shallow. near-shore
habitat (G. Rathbun. in lirr. 1999). The
interaction between tdpoles and predatory
fish may he exacerbated when they are
crowded into small pools lacking habitat
complexity (Hews 1995). Bradford (1989)
also reported a lack of co-occurrence of
native frogs and non-native fish in the same
habital areas, which may be due to predation
by introduced fish. Many sites, particularly in
the Sierra Nevada, are now unsuitable for
California red-legged frogs because of the
presence of non-native fish. On Vandenberg
Air Force Base (Santa Barbara County), the
reproductive success of California red-legged

frags in dune ponds with both non-native fish
and bullfrogs was nearly eliminated:’in ponds
with bullfrogs but no fish, reproduction of
California red-fegged frogs was evident,
though low. Reproductive rates were very
high in ponds with neither non-native fish nor
bullfrogs (8. Christopher in lite. 1998).

Mosquito abatement efforts in California
include stocking water bodies with
mosquitalish. Mosquitofish (Gambusia
affiniyy are native 1o the castern United States
andt have been introduced 1o wetlands
worldwide as biological control agents for
mosguito larvae. This practice is a concern (o
conservationists because introduced
mosquitofish can harnm amphibians.
Mosquitofish are considered opportunistic
feeders foraging on over 50 recorded types of
plant and animal life, including micro- and
macro-inveriebrates (Graf 1993).

Several siedies have attempted 10
demonstrate the relationship between
mosquitofish and aimphibians. Studies have
also been conducted in Australia on the
effects of a closely related species, Gambusia
holbrooki, on frog tadpoles (Crinia glauerti,
C. insignifera, and Heleiaporus gvrei) under
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Figure 10,
Comparison of
California red-
legged frog (smaller)
and bullfrog

Phote 63 Galen Rathbun
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Figure I1. Predation
of a California red-
legged frog by a
bullfrog (larger frog)
Photes © David Cook

ors GRS

experimental conditions and on rog species
richness and abundance in the field. These
studies (Blvth 1993, Webb and Joss 1997)
showed direet predation on tadpoles. injuricy
to tadpoles in tanks or ponds with Gantbuesia,
and reduced suevival and recruitinent.
Anubyxis of fielkd deta from Australia { Webh
and Joss 1997) demonstrated a significant
du)p in‘the abundance of frogs when:
Gambusia were present. Results of & study in
artiicial ponds showed that mosguitofish and
hluegitl (Lepomiy machrochingy were
significant predators of California red-legped
frog larvae (Schmieder and Nauman 1994),
Mosquitofish may also compele with
California redlegged frogs by cotisuming
aguatic inseets that are potential Tood sources
{or postmetamorphic (Togs. Lawlér ef al.
{1999y ohserved that mosquitofish did not
affeet the recruitment of red-legged frogs
from fatural, spatially complex ponds,
Howaver, although mosguitotish did not
affect red-legged frog survival: juveniles
emcrging from ponds with mosquitofish -
metaniorphosed latér and weighed an average
of one-thifd less than those raised without -
fish. Laboratory trials showed that young
tadpoles were less active (i.e., exhibited lower
foraging levels) in the presence of fish.
Lowered activity levels could have caused u
decrease in their
mmal'growth rate;
injuries are also”
“known to decrease
the growth of
tadpoles (Lawler ef
al. 1999). As has
been noted with
other amphibians,
smaller metamorphs
mature later and lay
fewer eggs;'
California red-
legged frogs may be
vulnerable to this
problem if they
cannot grow quickly
~enough in the
terrestrial
environment o
compensate tor their
initially smalleér size.
Thus. sublethul
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effects of mosquitofish have seen
demonstrated and may provide reasan enough
10 consider othér mosquito-control methods
in amphibian habitat and surrounding :
watersheds, Effects of mosquitofish may be
areater than experimentally demonstrated 'if
maosquitofish are more abundant i natural
ponds when tadpoles are small. Overali. this
evidence that mosquitofish may play arole in
the decline of the red-legged frog is
inconclusive because it is based on
correlations between species distributions,
predation trials in arcnas where habitat anid:
community steucture were simplitied, and. in
some cases, similar Gamibusia species ruther
than Gambusia affinis, specifically.

Culifornia red-legged frog larvae have-been
found with mosquitofish in Corral Hollow
Creek (Atameda and San Joaquin Counties)
(T. Strange pers. comnt. 1994) and in soiné
waterbodies in Contra Costa County (K.
Swaim in fir. 1994, Malamud-Roam in lir.
1994), California red-legged frogs may be
coexisting successfully with mosquitofish in
these cases because winter rains may flush
mosquitofish out of creeks. thus eliminating:
or reducing the physical, sublethal effects
noted by Lawler er &/, (1999} in pond
environments.

Overall, while California red-legged frogs are
occasionally known to persist in the présence
of either bulifrogs or mosguitofish (and other
non-native species), the combined effects of
both non-native frogs and non-native fish-
often leads to extirpation of red-legged frogs
(Kiesecker and Blaustein 1998, Lawlier er al.
2000, S. Christopher in linr. 1998).

In addition to non-native animals, a number
of non-pative plants may threaten the
integrity of aquatic systems by out-competing
and replacing native plants and thus
decreasing plant diversity. For example,
species such as tamarisk (Twharix sp.), giant
reed alsa called arundo (Arundo cdonax). and
cape ivy (Delaria odoraie) have made
sizeable inroads into native willow-
cottonwood-sycamore communities in
California. These species not only change the
structure and function of a riparian corridor.
but also can result in losses of surface water
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due to their increased transpiration rates (S,
Chubb in firr, 1998). Biologists have noted
that California red-legged frogs may be
avoiding creeks and stream pools dominated
by eucalyptus (Eucalyprus spp.). The
aromatic leaves of eucalyptus trees may
secrete toxic chemicals into the water, which
may decrease the suitability of the area for
frogs (Bobzien in firr. 1998). Some biologists.
however, have also reported high numbers of
frogs in areas with poor water gualily due to 2
dominance of eucalypuus (c.g.. West of
Bayshore property at San Fruncisco Airport,
Pescadero Marsh) (M. Alluback in firt. 2000,
S. Orlorff in litr. 2000). The relationship
between the presence of nun-native plants
and habirtat suitability for California red-
legged frogs, however, is currently unknown.

Predation by Native Species. Several native
predators, including raccoons (Procyon
lotor), great blue herons (Ardea herodias),
American bitterns (Botaurus lentiginosus),
black-crowned night herons (Nycticorax
nycticorax), red-shouldered hawks {Bureo
lineatus), and garter snakes (Thamnophis
spp.) eat adult frogs (Jennings and Hayes
1990, Rathbun and Murphy 1996). Other
potential predators include opossurns
(Didelphis virginiana), striped skunks
(Mephitis mephitis), and spotted skunks
(Spilogale putorius) (Fitch 1940, Fox 1952,
Jennings and Hayes 1990).

It has been noted that the release of
translocated predators, which is a common
practice of municipal animal control districts,
may threaten California red-legged frogs. For
example, in Los Padres National Forest, a
high number of raccoons and opossums were
observed in riparian areas where they were
preying upon arroyo southwestern toads
(Bufo microscaphus californicus) and
preventing successful reproduction of pond
turtles. The high number of raccoons and
opossums were due to county and city
districts practice of releasing trapped urban
wildlife into the riparian areas of the National
Forest (S. Sweet in fitt. 2000).

Some native fish may also eat tadpoles (N.
Scott in litt. 1998). Reis {1999) found that
tadpoles were more likely to be absent from

study plots at Pescadero Marsh (San Mateo ‘
County) when predaceous invertebrates were
present. These invertebrates include diving
beetles (family Dytiscidae), dragonflies
(order Odonata). and backswimmers (family
Notonectidae).

4. The Inadequacy of Existing Regnlatory
Mechanisms

Although the California red-legged frog is
classified as a species of special concern by
thie State of Calilornia and may not be taken
withoul ar upproved scientific collecting
permit. this designation provides no special,
iegally mandated protection of the species
and its habitat.

The Endangered Spccies Act is the primary,
Federal Jaw that provides protection for the
California red-legged frog siace its listing as
a threatened species in 1996. Since this
designation, many projeets have undergone
section 7(a)(2) consultation. Section 7{(a)(2)
of the Endangered Species Act requires
Federal agencies to consult with us prior to
autherizing, funding, or carrying out activities
that may affect listed species. The section
7(a)(2)-consultation process provides
protection for California red-legged frogs
through reasonable and prudent measures that
minimize the amount or extent of incidental
take of the species due to project impacts.
While projects that are likely to result in
adverse effects include such mmlmlzatlon
measures, we are limited to requesting mmor
modifications to the project dcscnptlon, as
proposed. Reasonable and prudent measures
along with the terms and conditions’ that
implement them, cannot alter the basic
design, location, scope, duration, or timing of
the action and may involve only minor .
changes. The minimization measures ;. .
typically include: (1) pre-constructio
surveys, (2) capture of frogs froni the
construction site and relocation into Scrvme—
approved on-site watercourses, and (3)
protection, enhancement, and/or creation of
habitat. The later recommendation includes
protection of California red-legged frog
habitat that already exists Jr creation of new
habitat which in most cases has not been
proven to be successful (i.e., California red-
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legged frogs have, for the nrost parl, not
colonized or survived in newly created
wetlands usually due to the proximity of the
created ponds to development). Therefore,
there is Lypically & net Toss of California red-
legped frog individuals and habitat with cach
authorized project. Most of these conserva-
tion measures have not been thoroughly
studied for effectiveness and therefore. may
not fully mitigate the effects of the proposed
project. Monitoring 1o determine the
effectiveness of these actions is required of
permit holders: however, in general neither
we nor the permit holders have fully
implentented such monitoring.

Section 404 of the Clean Water Act is another
Federal law that potentially provides sonw
protection for aquatic habitats of the,
California red-legged frog. if the habitats are
determined to be jurisdictional arcas (i.e.,
waters of the United States) by the U.S, Army
Corps of Engineers. Upland habitals adjucent
to ripariun zones and other wetlands are not
provided any protection by section 404 of the

. Clean Water Act. Upland areas provide -

important dispersal, estivation and summer
habitat for this species.

5. Other Natural, or Manmade Factors
Affecting Their Continued Existence

Drought. Populations of most species are
cyclic in nature or fluctuate in response to
natural factors such as weather events,
disease, fire, and predation. Natural events,
including long-term drought or extreme
rainfall, have a less negative overall effect on
a species when the species s widely and
continuously distributed. Small, fragrmented,
or isolated populations of a species are more
vulnerable to extirpation by random events.
As water demands increase in California due
to increasing human populations, the
interactions of those dernands with natural
drought cycles may further reduce the extent
and quality of California red-legged frog
habitat and the size of remaining populations.

Decreased rain and snowfall can lead to
premature drying of streams and ponds and
subsequent death of frog eggs and larvae, and
reduced survival of subadults and adults.
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Decreased surlaee tlows in smme coastal
streams fe.g., Pescadero Creek (San :\_lul'm
County). San Simeon Creek (San fois Obispo
County)| during drought years, coupled with
agricuttural, industrial. and residential around
watter demands can result in desiccation or
increased salinity of water sufficient 16 kin
most i not alt of | year's reproduction.
Drought conditions have the potential to
eliminate a high proportion of the
reproductive effort of Calilornia red-legped
Irogs in the coasial region where the largest
populations of e species remain thennings
and Hayes 1989 On the other hand. sinee
California red-tegged lrogs metumorphose in
I vear and bullfrog larvae require at Jeast 2
vears (fennings TS8R, occasional droughts
can benefit California red-legged frogs by
reducing the numbers of exotic fish and
bulllrogs, or example. this benelit has been
nated in the fower reaches of Brush Creek
{Contra Costu County) which dries roughly
every 30 5 years (M. Allaback in fin. 20000,

Contaminants. Amphibians, in general,
typically have complex life cycles and thus
more opportunities for exposure to chemicals
ant more potential routes of exposure than
other vertebrates. The California red-legged
{rog continues to be exposed to a variety of
toxins throughout its range. The sensitivity of
this species to pesticides, heavy metals, air
pollutants, and other contaminants is largely
unknown. Studies using other species of
amphibians, however, provide toxicity data
that are relevant to the potential vulnerability
of the California red-legged frog, as cied
below. :

As mentioned above, agricultural practices
typically use pesticides including herbicides.
While some amphibian larvae (e.g., anuran
tadpoles) are resistant to some cholinesterase
inhibitors (the class of pesticides used most
ofien), some results indicate thallth'is .
resistance does not apply (o all amphibian
species and chemicals {Sanders 1970, Cook
1981). According to Berrill e al. (1993).
ranid tadpoles are likely to be Killed or
paralyzed by some herbicides (¢ .g.. tiiclopyr)

.and insecticides (e.g., fenitrothion), Some

pesticides mimic estrogen in vertebrates and
this has been proposed as a hypothesis for
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amphibian declines (Jennings 1996). There
are approximately 150 pesticides or
herbicides used in the same 2.6 square
kilometers {1-square mile} surveyed section
‘as known Califoriiia red-legged frog sites or
their habitat {California Department of
Pesticide Regulation 1997). The chemicals of
greatest concern that are used within the
range of the frog are listed and described in
Appendix B. ’

In addition to pesticides and herbicides.
‘mineral fertilizers are used throughout the
range of the California red-legged frog on
crops, household lawns. and golf courses. In a
study by Schneeweiss and Schneeweiss
{1997) in Germany. up to 100 percent of
amphibians were dead in pitfall traps located
on fields that were mineral fertilized. In
contrast, no dead or injured amphibians were
found during simultaneous monitoring of
non-fertilized fields. Marco ef al. (1999)
found increased mortality of northern red-
legged frog larvac when exposed to nitrite
below the levels allowed for drinking water.
Additionally, Marco and Blaustein (1999)
found that Cascades frog (Ranra cascadae)
larvae exposed to'sublgthal concentrations of
nitrite exhibited changed morphology
(delayed metamotphosis) and changed
behavior (shallow water occupancy) that
increased their vulnerability to predation.

Mercury mines have contaminated several
areas within the range of the frog (e.g., Lake
Nacimiento, Cache Creek), and chlorine has
been introduced to breeding sites via spills
and flushing of pipes used for wastewater and
drinking water treatments (e.g., Chorro
Creek). Industrial chemicals, such as these,
that are released into the environment may
damage the immune systems of frogs. For
example, one class of chemicals, known as
retinoids, causes severe defects in young
frogs; exposure to retinoids can also make
frogs more susceptible to infectious diseases
(Montague in lirz. 1998). Oil seeps {either due
to natural leaks or by accidents at oil
extraction facilities) contaminate California
red-legged frog habitats. For example,
possible damage to red-legged frog tadpoles
could occur in Tar Creek, a tributary of Sespe
Creek, where an obvious oil sheen was

noticed (S. Chubh in firi. 1999).

Airbomme pollutants are considered to be a
likely cause of decline of amphibians in the
Central Valley and Sierra Nevada range. For
example, basins that face the Central Valley
are nearly deveid of mountain yellow-legged
frogs and the California red-legged frog is
found in only a few locations in the western
slope of the Sierra Nevada range. The most
drastic declines of amphibians are found in
the Sierra Nevada mountains lying east of the
San Joaquin Valley: in the San Joaquin Valley
agriculture is infense and vast quantities of
pesticides are apphied. For example, in 1998,
60 percent of all active ingredient pesticides
used in the State of California were applied in
the San Joaquin Valley (Sparling et af. 2001).
Particulate matter, 0zone, nitrogen oxides,
herbicides, pesticides, and other air pollutants
are transported from the Central Valley into
the Sierra Nevada. Some sources of air
pollution are generated within the Sierra
Nevada, such as particulate matter generated
by smoke from forest fires-and nutrient loads
and gases produced by urban areas (i.e., use
of fertilizers, traffic) (Cahill ef al. 1996).
Further, the pattern of recent frog extinctions
in the southern Sierra Nevada appear to
correspond with the pattern of highest
concentrations of air pollutants from
autormobile exhaust (Jennings 1996).

Researchers measured the contaminants
levels in frog and fish tissue in the Sierra
Nevada range to determine the extent of
transport and absorption. Results showed that
the concentrations and frequency of
detections for pesticides in amphibian tissue
follow north-south and west-east patterns
consistent with intensified agriculture upwind
of the areas with the most serious amphibian
declines (Sparling et al. 2001). Some of the
pesticides are reducing cholinesterase activity
in tadpoles of the Pacific treefrog. Depressed
cholinesterase has been associated with
reduced activity, uncoordinated swimming,
increased vulnerability to predators,
depressed growth rates, and greater mortality
in tadpoles (Sparling et af. 2001). Rana
species such as the California red-legged frog
may be more at risk from aqueous pesticides
than the Pacific treefrog because they are
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more reliant on agquatic environments and use
aguatic habitat in more life stages (i.e.,
Pacific treefrogs use aguatic habitat only
during breeding whereas Rana species use
aquatic habitat as tadpoles and adults).

" G. REGULATORY PROTECTION AND

CONSERVATION MEASURES .

Since the 1996 listing of the California red-
legged frog, several conservation efforts have
been undertaken by various Federal, State,
and local agencies and privale organizations.

- The following briefly deseribes some

regulatory protection and conservation
measures accomplished to date.

Federal Regulatory Protection. Section 9 of
the Endangered Species Act of 1973,.as
amended, prohibits any person subject to the
jurisdiction of the United States from taking
(i.e.; harassing, harming, pursuing, hunting,
shooting, wounding, killing, trapping,
capturing, or collecting) listed wildlife
species. It is also unlawful to attempt such
acts, solicit another to commit such acts, or
cause such acts to be committed. Regulations
implementing the Endangered Species Act
(50 Federal Register 17.3) define “harm” to

- include significant habitat modification or

degradation that results in the killing or injury
of wildlife, and intentional or negligent
“harassment” as acts that significantly impair
essential behavioral patterns (i.e., breeding,
feeding). ‘ ‘

Section 10(a}(1)(A) of the Endangered
Species Act and related regulations provide
for permits that may be granted to authorize
activities otherwise prohibited under section
9, for scientific purposes or to enhance the
propagation or survival of a listed species.
Section 10(a){1}(B) of the Endangered
Species Act allows permits to be issued for
take that is “incidental to, and not the purpose .
of, carrying out an otherwise lawful activity”
if we determine that certain conditions have .
been met that will minimize the impacts to
the listed species. Under this section, an
applicant must prepare a habitat conservation
plan (HCP) that specifies the impacts of the
proposed project and the steps the applicant
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will take to minimize and Thitigate the
impacts. There are several habitat
conservation plans currently being developed
that will include measures to protect the
California red-legged frog. :

As previously described in section F. Threats
and Reasons for Decline. section 7{a)(2) of
the Endangered Species Act requires Federal
agencies. including us. to ensure that actions
they fund, authorize, or carry out do'not
destroy or adversely modify critical habitat o
the extent that the action appreciably
diminishes the value of the critical habitat for
the survival and recovery of the spécies:
Individuals. organizations, states, local
governments, and other non-Federal entities
are affected by the designation-of critical
habitat only if their actions occur on Federal
lands, require a Federal permit, license, or
other authorization or involve Federal
funding.

Since the listing, we have entered into section
7(a)(2) consultations with other Federal
agencies on numerous project proposals per
the requirements of thé Endangered Species
Act. Examples include interagency section
7(a)(2) consultations on proposed road
construction and maintenance, housing
developments and golf courses that involve
wetland fil}, timber harvest activities,
livéstock grazing practices, and other
activities within the current and historic range
of the species. '

On March 13, 2001, we finalized the
designation of critical habitat for the
Califorrila red-legged frog (U.S. Fish and
Wildlife Service 2001). Critical habitat is
defined as specific areas that have been found
to be essential to the conservation of the
species and which may require special
management considerations or protection.
The primary constituent elements for
California red-legged frogs are aquatic and
upland area§ where suitable breeding and
nonbreeding habitat is interspersed
throughout the landscape and is
interconnected by unfragmented dispersal
habitat. Specifically, to be considered to have
the primary constituent efements an area must
include two (or more) suitable breeding
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Jocations. i peFMAnent waler source. -
associated nplands surrounding these water

- hodies up to 91 meters (300 feet) from the

water's edge. all within 2 kilometers (1.25
miles) of one another and connected by
harrier-free dispersal habitat that is at least 91
meters (300 feet) in width. When these
elements dre alk present. all other essential
aquatic habitat within 2 kilometers (1.25
miles). and tree of dispersal barriers, will be
afforded some protection under section
7(a)2) of the Endangered Species Act..

Federal Conservation Measuares. Section
7{a) 1) of the Endangered Species Act
requires that Federal agencies use their

authorities to further the conservation of

listed specics. Scetion 7(u)( 1) obligations
have caused Federal land management
agencies to implement California red-legged
frog protection measures that go beyond
those required to avoid take. Some of these
conservation measures are described below.

Los Padres National Forest has completed a
forest-wide Riparian Conservation Strategy
that augments and amends the Forest Land
and Resource Management Plan {U.S. Forest
Service 1988). This management plan (with
the added riparian conservation strategy)
provides management guidelines for the
congervation of riparian habitats and
associated species. Conservation actions
include: riparian management guidelines,
administration of water flow and use,
management of non-native species,
reintroduction of native species, recreational
guidelines, livestock grazing guidelines,
mining and prospecting guidelines, road
maintenance guidelines, land exchanges,
acquisition and sales programs, management
of watershed activities, and species and
habitat inventories. Pursuant to the Los
Padres National Forest Plan Riparian
Conservation Strategy and anadromous
steelhead recovery efforts, landscape-based
watershed analyses of the Sespe, Santa Paula,
Ventura, Santa Ynez, and Ammoyo Seco
watersheds have been conducted. These
efforts are likely to benefit the California red-
legged frog through more effective and
efficient protection measures and coordinated
restoration projects. Other beneficial
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activities which have been conducted en this
Forest include non-native species removal
(e.g.. bullfrogs and green sunfish),
streambank stabilization and revegetation,
road closures. modifications to permitted
water diversions (e.g.. Upper Santa Ynez
River), restrictions on recreational activities,
cducational programs. and assessment and
monitoring of California red-legged frog
ahundances and habitat use. In this region.
Vandenberg A Foree Base has also been
protecting California red-legged frogs and
their habitats.

The Cleveland National Forest has completed
extensive surveys of historic and potential
habitat for California red-legged frogs, bul no
frogs were Jocated. However, the Forest has
management direction, such as livestock
arazing guidelines and management practices,
to maintain suitability of riparian corridors.
The Cleveland National Forest has excluded
grazing from most perennial riparian habitats
on the forest. Where exclusion is not feasible,
the Forest has changed the season of use 1o
winter; presumably cattle graze to a lesser
degree in breeding habitats during the winter
because forage is available in the uplands
during the moist winter season. Further, the
Forest is removing non-native species (e.g.,
arundo, tamarisk, bullfrogs) and redesigning
road crossings on Pine, Morena, and Santa
Ysabel Creeks (S. Chubb in lirz. 1998).

The Cleveland, San Bernardino, Angeles, and

Los Padres National Forests have completed
a Southern California Mountain and Foothills
Assessment, which has added standards,
guidelines, and conservation measures to
protect and recover wetland and upiand
habitats of timportance to California red-
legged frogs and associated species (S. Chubb
in lirr. 1998). This program has gone through
our section 7 consultation process.

The Sierra National Forest is currently

+ surveying for California red-legged frogs.

This Forest is also implementing our
recommendations related to timber sales. and
is developing a management plan for off-
highway vehicles that should minimize
impacts to California red-legged frogs.
Similarty, the Tahoe National Forest is
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-;unducling_!'m'c.\'l—widc surveys for California
red-fegged frogs und other amphibians. In
addition to following the Furest's generad
enidelines. which include mantgement and
protection of riparian habitats and protection

" of threatened and endangered species. the

Tahoe National Forest has proposed projects
to plami ripartan vegelation along streams and
fenees with potential California red-legged
frog habitat and 1o exelude reereational

activiticos,

The Eidorado National Forest. with assistanee
from the Biological Resources Division of the
U5, Geological Survey. hus conducied
surveys for California red-legged frogs in
streams that have poteatiad habitat, No red-
legged rogs have heen observed during any
of the surveys, and the hahitat suitability is
powr. Near Eldorado Nationad Forest, the
American River Conservancy has tuken the
lcad in facilitating the purchase of 20 hectares
155 acres) of Tand that encompasses Spivey
Pond on the North Fork of Weber Creek. the

Nocation of a breeding California red-legged

frog population. A memorandum of
understanding was signed by the U.S. Bureau
of Land Management American River
Conservancy, California Department-Water
Resources, 1.S. Forest Service, U.S. Fish and
Wildlife Service, U.S. Bureau of
Reclamation, and El Dorado Irrigation
District 1o support a managément plan for the
property und the frog poputation (8. Chubb in
fii. 1999). This management plan is currently
being crafted and the U.S. Bureau of Land
Management is now Lhe property owner.

The Bureau of Land Management has
developed, and is implementing, national
standards and guidelines for livestock
grazing. The standards and guidelines rejate
1o vepetative ground cover, riparian-wetland
function, stream morphology. water guality,
and threatened and endangered species

~ recovery. Several of the guidelines should

indirectly help maintain California red-legged
frog habitat quality. Assessments of whether
urazing allotments arc meeting these
cuidelines are expected w be completed
within 5 years; allotments not meeting the
standards will be subject o additional
management. In 1991 the Bureau of Lund
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Management developed a Riparian-Wetland
Initiative that established national goals and
objectives for managing riparian-wetland
resources on public lands. One of the chief
goals of this inithtive is to restore and
maintain riparian-wetland areas so that at
least 75 percent or more are in proper -
functionirg condition. Riparian areas that
meet the proper functiening condition. or are
restored 1o such condition, may provide the
abitat quality necessary {or successful
colonization and/or reintroduction of
California red-tegeed (rogs (i Lorentzen in
lu 1998,

The National Resource Conservation Service
fias carried out the Etkhorn Slough Watershed
Project. This progrim was estublished with
farmérs within the watershed o implement
measires 10 reduce sedimeatation and runofl’
and to restore habitat.

The Golden Gate National Recreation Area
(National Park Service) has developed several
prograims that provide benefits to the
California red-legged frog. Several site
management plans have been developed that
will provide protection for California red-
legged frogs. For example, the Milagra Ridge
and Woliback Ridge Management Plans

- include plans for removal of non-native plant

species from riparian corridors, revegetation
witi native riparian plants, maintenance of
water-diversion structures to improve water
flow, soil erosion control, and outreach/
environmental education (National Park
Service 1995, 1996}, Further, the Golden
Gute National Recreation Area has initiated a
tiered, volunteer-based monitoring program
for surveying for frogs during the winter in
three watersheds (Tennessee, Lower
Redwood/Big lagoon, and Rodeo Valley).
The Golden Gate National Recreation Arei
has alse developed plans 1o restore several
areas within its jurisdiction. such as Mountain
Lake in the Presidio in coordination with the
City of San Francisco., and Big Lagoon in
Marin County. The Golden Gate National
Recreation Area is alse implementing non-
native agualic animal controb programs in
Tennessee und Qakwood valleys to protect
Catiforniz red-legged {rogs and western pond
turtles (Shinomoto and Fong 1997, D. Fong.
in i 1998)
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The CALFED Program ix a comprehensive.
30-year plan to TeSIOFe eCosystems and
jmprove waler management for beneticial
uses of thie San Francisco Bay and
Sacramento-San Joaquin River Delta. The
CALFED Program is managed cooperatively
by 14 Federal and State agencies with
management responsibilities in the Bay-Delta
region. The CALFED Program vision for the
Califarnia red-legged frog is to maintain
populations. The CALFED Program is
expected to restore uguatic. wetlund. and
riparian habitats in the Sacramento-San
Joaguin Delta Ecological Management Zone
and other ecological management zones
which will help in the recovery of the frog by
increasing Rabitat quality: connectivity, and
area {CALFED Buy-Delta Program 2000).
Specifically, the CALFED Program included
in the Multi-Species Conservation Strategy
goals ta enhance or restore suitable habitats
near occupied habitat and 1o avotd or
minimize CALFED actions that could
increase or attract non-native predator
populations to occupied habitat (CALFED
Bay-Delta Program 2000).

Measures Implemented by California State

“Resource Agencies. The California red-

legged frog is classified as a “Species of
Special Concern™ by the State of California
(Steinhart 1990). This designation provides
no special, legally mandated protection of the
species and its habitat, but does mandate that
the species not be taken without an approved
scientific collecting permit. In 1972, the
California Fish and Game Commission
amended its sport fishing regulations to
prohibit take or possession of California red-
legged frogs (Bury and Stewart 1973). The
designation of species of special concern can
confer additional protection to species via
section 15380 of the California
Environmental Quality Act guidelines. This
section requires lead agencies under the
California Environmental Quality Act fo treat
species as de facte State threatened or
endangered if they appear to meet listing
requirements. For many unlisted species
which are currently species of special
concern, this designation can afford
additional consideration under California
Environmental Quality Act review.
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Section 1600 of the California Fish and Game -
Code authorizes the Department of Fish and
Game 1o enter inte agreements with parties
seeking 1o perform activities within the bed,
bank. or channel of any stream, lake or river.
Section 1603 of the California Fish and Game
Code authorizes the Department of Fish and
Game to regulate streambed alteration for
private entities or individuals. The
Department must be notified, and approve
any work that substantially diverts, alters. or
obstructs the natural flow or substantially
changes the bed. channel or banks of any
river, stream. or lake. If an existing fish or

“wildlife resource may be substantially

adversely affected by a project, the
Pepartment must submii proposals to protect
the species within 30 days; this regulatory
procedure should provide some protection for
California red-legged frog populations and
habitat.

In 1996, the California Department of
Forestry and Fire Protection requested our
assistance in determining protective measures
for timber harvest plans and non-industrial
timber management plans to avoid take of the
California red-legged frog. Through this
process, we developed guidelines that can be
applied, by California Depariment of Forestry
and Fire Protection inspectors or other forest
professionals, to any timber harvest plan or
non-industrial timber management plans
within the range of the frog. In addition to
providing a dichotomous key to assessing
potential impacts to the California red-legged
frog, the guidelines also recommend
avoidance measures, which reduce the
likelihood of incidental take of the species
(U.S. Fish and Wildlife Service 1996¢).

California Department of Forestry and Fire
Protection enforces the California Forest
Practice Rules (California Department of
Forestry and Fire Protection 1999), which
provide prescriptive and procedural rules that
protect watercourses and lakes, and provide
some protection for California red-legged .
frog against timber harvest and related
activities. Conservation measures were
developed by the California Department of
Forestry and Fire Protection and the
California Departinent of Fish and Game
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pursuant o the California Endungered
Species Act consullation process, for
Registered Professionat Foresters. These are
to be applicd in arcas immediately adjacent to
coho salmon (Oncorfivachus kisireh) habitat

~ south of San Francisco Bay. The protection

measures for coho salmon will benefit
Californiared-legged frogs occurring in
Pescadero. Gazos, San Gregario. and Butano
Creeks in San Mateo County: and Aptos,
Scott. Soguel, San Vineente. and Waddel]
Creeks wd the San Lorenzo and Pujare
Rivers tn Simta Cruz County (8, Valentine i
fitr, TY9RY.

The Culiforniu Depariment of Parks and
Recreation has programs that henefit the
Califorria red-legged Trog. Special park
designations (.e.. Nawural Preserves and Stale
Reserves). provide increised protection of the
fand and for resident sensitive species,
including the Calitornia red-legged frog.
Development of general plans. resource
management plans, site mapagement plans,
and resource inventories are ongoing within
the Department and allow planning for
special status species. Other planning efforts
include developing habitat conservation plans
with us. Currently. a regional habitat
conservation pian is being developed for San
Luis Obispo Coust and Oceano Dunes
districts, and another is being developed for
Carnegie State Vehicular Recreation Ares.
Both will benefit the California red-legged
frog.

Restoration and enhancement efforts in many
State park areas include riparian and wetland
habitats, The following are some examples of
park wetland restoration projects that
benefitted the Californiu red-legged frog. At
Pescadero Marsh Natural Preserve, within
Pescadero State Beach. the California
Department of Parks and Recreation
developed and implemenied a wetland
restoration project to enhunce habitat
suitabitity for the Calitornia red-legged frog.
Restoration actions include enlargement of
existing breaches in the levees, and '

connection of remnant channels. removat of a

tide gate, excavation ol channels,
management of the Nunziatti trout ponds, and
a one-season experimental bullitog conatrol
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program in Pescadere Marsho T. Sasaki in lin,
1999), Afto Nuevo Stale Reserve has
undertaken intensive bullfrog removal efforts
in punds inhabited by California red-legged
frogs (1. Loredo in firt. 1998). The Santa Cruz
District completed a 7 hectare (20 acre)
restoration project at Wilder Creek Natural
Preserve, converting 3.5 hectares (10 acres)
of lowland and streamside agricultural fields
10 willow and wetlands. allowing Wilder
Creck to escape the dredged channel during
high water evenis, Calitornia red-lepged frogs
appeared and reproduced in high numbers
shortly after the project began. und the frogs
cantinue 1 use the area CF. Sasaki in i

1999, M. Allaback (i Jir 2000 observed
numerous frogs before the restoration in the

early 1990s suggesting that a stgntficant
population was already present. The San
Simeon District is currently restoring
wetlunds adjacent to San Simeon Creek. and
is in the process of requesting funds 16
purchase 2 smail, unnamed drainage used by
red-legged frogs during periods of high
salinity in the lagoon. This district also
conducts biannual surveys to monitor
California red- legged frogs and bullfro 5.
removes non-native plant species, removes
predators such as raccoons and feral cats, und
monitors water quality (G. Smith pers. cormm.
1998).

The California Army National Guard has
%ponsored Cahfornm red-legged frog surveys
at Camp Roberts (San Luis Obispo and
Monterey Counties) and at Camp San Luis
Obispo (San Luis Obispo County) {N. Scott
in it 1999). These surveys are used to
momnitor red- legged frog numbers at known
and potential sites, status of habitat,
reproduction and occurrence of red-legged
frog predators. In 1994, the California Army
National Guard fenced a section of riparian
habitat along Chorro Creek at Camp San Luis
Obispo to eliminate cattle grazing;
approximately 4,500 native plants were
planted within the exclosure to restore
riparian habitat. This exclosure has enhanced
habitat for the California red-legged frog. The
California Army Nationa! Guard also began a
bullfrog eradication program and a giant reed
and invasive plant removal program in [999.
at known and polential red-legged frog sites
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at Camp San Luis Obispo, In this area, the
National Guard has also repaired roads and
trails, eroded areas and reduced sedimenta-
tion into creeks, pends. and reservoirs. and
has planted willows; all of these actions have
increased habitat suitability by enhancing
aquatic and riparian habitats.

Section 6{d} of the Federal Endangered
Species Act allows us to provide financial
assistance 10 the State to assist in
development of programs for the
conservation of endangered and threatened
species or to assist in monitoring the status of
‘candidate species. Through this program we.
along with the California Department of Fish
and Game. have funded several projects that
have benefitted the California red-legged
frog. For exampie, surveying and monitoring
of the Sierra Nevada foothills have been
funded through section 6(d}, as were’
restoration activities at Calabasas Pond (Santa
Cruz County).

Municipal Protection Measures. Regional,
county, and city park districts and regional
water and municipal utility districts have
played a role in conserving habitat for the
California red-legged frog. Some counties are
preparing county-wide habitat conservation
plans that will benefit the Califomia red-
legged frog (e.g., San Benito County, Contra
Costa County). The East Bay Regional Park
District encompasses 59 regional parks,
recreation and wilderness areas, shorelines,
preserves and other land bank areas in Contra
Costa and Alameda Counties, covering over
33,000 hectares (91,000 acres). The East Bay
Regional Park District has surveyed ponds
and streams within its jurisdiction, has
restored several ponds and streams, and plans
to restore additionat areas, to benefit
California red-legged frogs. Biologists from
the Santa Clara Valley Water District and East
Bay Municipal Utility District have surveyed
many areas within the districts for California
red-legged frogs; the Santa Clara Valley
Water District has plans to expand the survey
program in upcoming years (D. Padley pers.
comm. 1998). The Contra Costa Water
District actively manages the Los Vaqueros
watershed (Upper Kellogg Creek drainage)
for California red-legged frogs by adjusting

35

water levels in ponds. removing predatory
fishes, reducing grazing impacts, minimizing
humian disturbances, planting wettand and
riparian vegetation, offering public education
programs and developing guidelines for fire
management practices to decrease incidental
impacts to California red-legged frogs. These
activities have contribuied to the expansion of
the range of the frog within the watershed and
have helped to increase breeding success (I,
Alvarez in firr. 2000).

Protection on Private Lands. Piivate
landowners interested in conservation efforts
for riparian habitais have made important
contributions to recover the California red-
legged frog. Since 1990, our Partners for Fish
and Wildlife program has provided cost-share
monies and technical assistance to private

" landowners throughout the state who

undertake fish'and wildlife habitat restoration
projects. To date, the Partners for Fish and
Wildlife program has helped fund six projects
1o improve habitat in creeks that support
California red-legged frogs. In 1997, three
projects were carried out in Toro Creek in San
Luis Obispo County. Restoration activities

" included stabilization ‘of eroding streambanks

and planting of riparian vegetation. in
Sonoma County, eroding streambanks were
stabilized and riparian vegetation was planted
in 1996 and 1997 in Stemple Creek (D. Strait
in litr. 1998).

In 1995, the livestock industry agreed to
become involved in developing a cooperative
approach to meet the regulatory requirements
in place for nonpoint source pollution
associated with rangeland practices by
allowing land owners to voluntarily develop
and implement California Rangeland Water
Quality Management Plans. The plans are
limited to non-Federal rangelands, pasture
and other grazed lands of California (G.
Humiston in litf. 1995).

Interagency and Private Cooperative
Efforts. Throughout the range of the
California red-legged frog there are many
cooperative efforts aimed at restoring and
preserving wetland ecosystems and
maintaining or increasing biodiversity. These
groups or projects are typically comprised of
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some combination of Federal! State. and
municipal agencies as well as non-
government organizations and private
citizens. They demonstrate the commitment
that the private sector exhibits regarding -
conservation as well as the productivity that
can result when multiple groups collaborate.
One example includes the project named
Biodiversity in the Santa Cruz Mountains.
This project is involved in an inventory of
bindiversity in the Santa Cruz mountains as
well as a threats assessment. Cooperators
include us. the California Department of Fish
and Game. and the Santa Cruz Mountains
Bioregional Council. Another example is the
Carmel River Watershed Management Plan,
which aims to asses$ conditions in the
watershed and recommend a water
management plan that will restore the river to
a level of productivity while benefitting
wildlife species including the California red-
fegged frog. Cooperators involved in this

‘effort include the California Department of

Fish and Game, the U.S. Forest Service, and
the Monterey Peninsula Water Management

_District. The Watsonville Siough’s Water

Resources Management Plan is being |
developed to improve water quality in-
Watsonville Sloughs freshwater marsh
system. This effort involves Federal, State,
and municipal agencies as wel] as the
University of California, and Watsonville
Wetland Watch, The Elkhorn Slough
Watershed Project’s purpose is to reduce
sediment and pesticide delivery to wetlands
by working cooperatively with private ‘
landpwners and tenants to reduce agricultural
erosion and runoff. Similarly, the Pajaro
River Management Plan is being developed
by a large group of collaborators to address
flood control and environmental preservation
of this river. Many other examples exist as
listed by the Information Center for the
Environment, which maintains a website that
includes the California Watershed Projects
Inventory (http:/fice.ucdavis.edu).

Surveys and Research. In addition to the
efforts of Federal, State, local, and private
entities, status surveys for California red-
legged frogs and research on the ecology of
this species have been conducted by several
research groups. The Western Ecological
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Research Center of the BiolSgical Resources
Division (part of the U.S, Geological Surveyvt
has several ongoing research projects, The |
Piedras Blancus Field Station.of the Western
Ecological Rescarch Center has a research |
program in progress that is focused on radio-
wracking the movements of adult California
red-fegged frogx in pastures.and forested
habitats in both San Luis Obispo and Santa
Cruz Counties, Another project. which .
involves monitoring populfation dynamics and
ceology of California red-legged rogs in
coastal streams in San Luis Obispo County, is
contributing data on population Nuctuations
and turnover. movements, and reproductive
behavior, This research group is also
examining the effects of non-native frogs and
fishes on California red-legged frogs on
Vandenberg Air Foree Base. Santa Barbara
County. The Western Ecological Research
Center field station at Point. Reyes National
Seashore is conducting surveys for California
red-legged frogs in the Sievra. Nevada
foothills, In addition. they are investigating
the interactions between California red-
legged frogs and livestock in pond sites at
Point Reyes National Scashore, Marin
County, and are tracking frogs to determine
habitat use at breeding sites and to monitor
dispersal habits in the Otema Valley.
Research groups associated with many’
universities {e.g., University of California at
Davis, Sonoma Stale University, San Jose

. State Universily} are investigating the

genetics and life history of California red-
legged frogs and providing valuable
information regarding distribution;
systematics, habitat requirements, and life
history (Cook 1997).

We have been actively working with niultiple
conservation partners in southern California
on developing a caplive rearing and
propagation program to augment existing
populations of red- legged frogs and re-
establish frags into historic localities. These
partners include the Los Angeles Zoological
Society, The Nature Conservancy, The Las
Virgenes Institute, and Center for Scientific
Research and Higher Education in Ensenada.
Baja California, Mexico. These efforts have
concentrated on two separate programs.
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The first program is the augmemntation and re-
establishment of the red-legged frog at the
ganta Rosa Plateau Ecological Reserve in
couthwestern Riverside County. This effort
has concentrated on a cooperative effort with
The Los Angeles Zoo, The Nature
Conservancy, and the Center for Scientific
Research and Higher Education in Ensenada,
Baja California, Mexico, to collect frogs from
an apparently genetically similar {genetics to
be verified) breeding population in Baja
California to re-establish a breeding
poputation at the Reserve. Once re-
established and stabilized. this population
will be used as a source population to re-
establish frogs into appropriate habits in
southern California. ‘

The second program consists of a cooperative
effort between us, the Los Angeles Zoo. and
the Las Virgenes Institute to monitor an
extant breeding population in the Los Angeles
basin and develop a captive, rearing,
propagation, and release protocol. After
monitoring the population for several years to
establish the size and breeding success,
several metamorphs were brought into
captivity to develop a captive rearing protocol
and head-start program. This effort was
expanded to include tadpoles and will be
further expanded to include captive rearing
and breeding ponds. Frogs from these ponds
will eventually be used Lo re- esldbllsh trom;
into historic localities in the norther poruon
of the Los Angeles basin.
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Table 2: Sensitive fish species and wildlife associated with the California red-fegged frog.

Taxa (Scientific name) Federal Stafus/State Status

California freshwater shrimp (Syncaris paczf Ted) endangered/endangered
Tomales asellid (Caecidotea tomalensis) species of concern/no status :
California tiger salamander (Ambystoma califomiense) czindidatclsp_ecies of special concern >

Distin¢t Population Segment in Santa Barbara County cndangcredfspccies of special concern

Santa Cruz long-toed salamander (Ambystorna macrodactylum croceum) -endangered/endangered

el B S

foothill yellow-legged frog (Rana _bqulii) species of concern/species of special concemn i

mountain yellow-legged frog (Rana muscosa) é‘pé(:ics of concern/species of special concern
arroyo southwestern toad (Bufo microscaphus californicus) endangered/species of special concern [
species of concern/species of special concern
threatened/threatened

species of concern/no status

western spadefoot toad (Scaphiopus hamondii)

Alameda whipsnake (Masticophis lateralis euryxanthus)
two-striped garter snake (Thamnophis hammondii)

San Francisco garter snake (Thamnophis sirtalis tetrataenia) endangg:red{end;ingered
western pond turtle (Clemmys marmorata) species of concern/species of special concern

tidewater goby (Eucyclogobius newberryt ) endangered/species of special concern

unarmored threespine stickleback (Gasrerosteus aculeatus williamsoni) endangéred/cndangcrcd
coho salmon (Oncorhynchus kisutch) varies by ev_qlutionarily significant unit

steelhead trout (Oncorhynchus mykiss) varies by evolutionarily significant unit

tricolored blackbird (Agelaius tricolor) species of concern/species of special concernt
title willow flycatcher (Empidonax traillii brewsteri) species of concern/endangered
southwestern willow flycatcher (Empidonax traillii extimus) endangered/endangered
saltmarsh common yellowthroat (Geothlypis trichas sin uosa) species of concern/species of special concern
least Bell’s vireo (Vireo bellii pusitlus} ‘ endangered/endangered
endangered/endangered

marsh sandwort (Arenaria paludicola) _
endangered/threatened >

Gambel's watercress (Rorippa Gambellii)
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The knowledge learned through both of these
programs will fucilitate the development of
standardized proldcols for rear;rig. breeding.
and re-establishment efforts for the red-
legged frog that can be used throughout the
species’ range in California and possibly
Mexico. o '

'H. ASSOCIATED SPECIES

We are committed (0 applying an ecosysiem
approach o congervation to promote efficient
and effective conservation of our Nation's

oo hig)logicul diversity (U. S. Fish and Wildhife
" Gervice 1994b). Tn recovery plans, it is our

policy 10 incorporale ecosystem
considerations by:

1) Developing and implementing recovery
plans for communities o7 ecosysiems
where multiple listed species and species
of concern Geeur; '

2) Developing and implementing recovery
plans for threatened and endangered spe-
cies in a.manner that

Recovery plans shall be developed
and implemented in a manner that
conserves the biotic diversity of the

ecosystem upon which the listed

species depend.

‘restores, reconstructs,
or rehabilitates the
structure, distri-
bution, connectivity,
and function upon
which those listed
species depend. In
particular, these
recovery plans shall
be developed and
implemented in a
manner that con-
serves the biotic

diversity of the
ecosystems upon which the listed species
depend;’

3) Expanding the scope of recovery plans to
address ecosystem conservation by
enlisting local jurisdictions. private
organizations, and affected individuals in
recovery plan development and
implementation; and

4) Developing and implementing agreements
among multiple agencies that allow for

Recovery Plan for the California Red-fegged Frog

sharing of resources and decision making
on recovery actions for wide ranging
species.

The current emphasis on multiple species
protection and management reflects a
recognilion of the way organisms interact
with each other and their environments. By
developing and implementing conservation
measures aimed a1 restoring and protecting

" the processes that maintain healthy ecosys-

tems, future listings may be prevented, There
are severa! listed. proposed. or candidate Tish.
wildlife and plant species that oceur in. or
near. streams and wethands that either histor-
icaily supported, or currently support
California red-legged frog populations (Table
2). Some of these species are included in
existing or developing recovery phans. In
these cases, actions taken to recover the
California red-legged frog will also contibute
1o implementation of these recovery plans
te.g., California freshwater shrimp.
southwestern willow fiycatcher, least Bell's
vireo, arroyo southwestern toad). Other

" gpecies that are not covered by regulatory

processes or existing recovery planning
efforts {e.g., foothill yellow-legged frog,
mountain yellow-legged frog, western pond
turtle; California tiger salamander, nectropi-
cal migratory songbirds), should also benefit
from implementation of the California red-
legped frog recovery plan through improve-
ments in wetland habitats where the ranges
overlap with California red-legged frogs.

California freshwater shrimp. The California
freshwater shrimp (Syncaris pacifica) is
endernic to perennial streams in Marin, Napa,
and Sonoma Counties, California, and is the
only existing species in the genus Syncaris.
The species is adapted to freshwater
environments and has not been found in
brackish or estuarine enviroaments. The
shrimp is found in low elevation (less than 16
meters [S52 feet]) and low gradient (less than 1
percent) streams where banks are structurally
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diverse with undercut banks. exposed roots,
overhanging woody debris, or overhanging
vegetation (Eng 1981, Serpa 1986, 1991).
The shrimp is threatened by several types of
human activities (e.g.. urbanization, in-stream
gravel mining, overgrazing. agricultural
developrent and activities. impoundments.
water diversions, water pollution. and

"introduced predators). Many of these threats

operate synergistically and cumulatively with

" cach other and with naturai disturbances such

s floods and droughts ¢U.S. Fishrand
wildlife Service 1997a).

Tomales asellid. The asclid (Caecidotea
romatensis). an aquatic sowbug, inhabits
meist soils or-water bodies with perennial
flows although it has been found in scasonal
wetlands (Shinomoto and Fong 1997). In
general, freshwater isopods. such as the
Tomales asellid, are associated with shallow
waters less than | meter (3 feet) deep, and are
found under rocks, vegetation, and debris
(Serpa 1991). The Tomales asellid is known
from just 11 sites within California, from
Mendocino County to San Mateo County
{Serpa 1991).

California tiger salamander. The historic
distribution of the California tiger salamander
{Ambystoma californiense) apparently
included large portions of the Central Valley
of California, from the southern Sacramento
Valley north of the Sacramento River delta
into the southern Sah Joaquin Valley. The
salamander also was found in the tower
foothills along the eastern side of the Central
Valley and in the foothills of the Coast
Ranges (U.S. Fish and Wildlife Service
1994c¢). :

The salamander occurs in grasslands and
open oak woodlands. Necessary habitat
components include rodent burrows for
underground retreats and breeding ponds,
such as artificial stockponds, seasonal
wetlands, vernal pools, or slow-moving
streams, that do not support fish. Because the
salamander may migrate up to 2 mile
(approximately [.5 kilometers} from its
underground retreats to breeding pouads,
unobstructed migration corridors are also
required (U.S. Fish and Wildlife Service
1994c).

Most of the remaining range of the California

tiger salamander is threatened by urban

development. conversion of natural habitat
and gra;i'ng lands to seasonal crops,
vineyards, and orchards, introduction of non-
native predatory animals. construction of
reservoirs, poisoning campaigns to destroy
todents, environmental pollution, and other
anthropogenic factors (U.S. Fish and Wildlife
Service 1994c¢, Stebbins and Cohen 1995).

Santa Cruz long-toed salamander. The Santa
Cruz long-1oed .L;ulama;nder'(Amb)ﬂx'fmnﬂ
macrodactyium crocenn) B
spends most of its life
underground in small

mammal burrows and along the
root systems of plants in uplund
chaparral and woodland areas of coast live
vak (Quercus agrifolia) or Monterey pine
(Pinus radiata) as well as in riparian strips of
arroyo willows (Salix lasiolepis). The
breeding ponds are usually shallow,
ephemeral, freshwater ponds or quiet, marshy
areas of sloughs. Adult Santa Cruz long-toed
salarnanders leave their upland chaparral and
woodland summer retreats with the onset of
the rainy season in mid- to late-November or
December, and begin their annual nocturnal
migration to the breeding pond (Anderson
1960).

Breeding of Santa Cruz long-toed
salamanders has been documented at Valencia
Lagoon, Ellicott, Seascape, Calabasas, Buena’
Vista, Green, and Rancho Road ponds in
Santa Cruz County and at McClusky, Moro
Cojo, and Bennett stoughs, and MeClusky
vernal pool in Monterey County, However,
many of these sites have not been surveyed
recently and may no longer support breeding
populations. Juvenile Santa Cruz long-toed
salamanders have also been found at several
other sites in Santa Cruz and Monterey
Counties (Natural Diversity Database 2001).

The extremely restricted and disjunct
distribution of the Santa Cruz long-toed
salamander has made the species particularly
susceptible to population declines resulting
from both hurman-associated and natural
factors. including habitat loss and
degradation, predation by introduced and
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native organisms. and weather conditions.

Highway construction. urban and agricultural
development. siltation, off-highway vehicles,
nom-native fish and vegetation, and saltwater

“inerusion are some of the perturbations

affecting Santa Cruz long-loed satamander
hahitat.

Foothifl yellow-legged frog. Wilhin the range
of the Culifornia red-legged frog, the foothil]
yellow-legged trog (Rana Bevlii} occurs
along the central coast and in the Siera
Nevada (Leonard er af. 1993). The foothill
yellow-Tegged frog is confined o the
immiediale vicinity off permanent SIreitms,
inciuding those that-may be recluced 1o water
holes connected by trickles during the dry
season. The frogs are most common along
streams having rocky, gravelly, or sandy
bottoms, but they may occur in those having
muddy bortoms (Nussbaum ef af. 1983).
Introduced predators, habitat fragmentation,
and disease seem to be important factors in

the decline of this species (Jennings 1996).

Mountain yellow-legged frog. Before the late,
19605, mountain yellow-jegged frogs (Rana
muscosa) were abundant in southern
California stream drainages. The mountain
yellow-legged frog originally inhabited
riverbanks, meadow streams, isolated pools,
and lake borders in the Sierra Nevada above
1,370 meters (4,500 feet) from Butte Creek,
Plumas County, south to Taylor Meadow,
Tulare County, California and also occurred
in streams in the Palomar, San Bernardino,
San Gabriel, and San Jacinto mountain ranges
in southern California between 400 meters
(1.300 feet) and 2,300 meters (7,500 feet) .
(Jennings and Hayes 1994). The southern
California population of mountain yellow-
fegged frogs has probably been extirpated
from more than 99 percent of its historic
range (U.S. Fish and Wildlife Service 1997b).
This species is threatened by non-native
aquatic predators, changes in streamflows,
land use practices, loss of habitat. possibly a
sensitivity to ultraviclet radiation and urban
atmospheric pollution. and various other
paturad and human caused factors throughout
its range {U.S. Fish and Wildlife Service
1997¢).

- californicus) 1s restricted o rivers that have
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Arroyo southwestern toad. The arroyo
southwestern toad (Bufn microscaphuy

shallow, sandy to gravelly pools adjacent 10
sandy terraces. Breeding oceurs on small 1o
medium streams and rivers with persistent
water from late March until mid-June (Sweet
1989). Hisibrically. arroyo southwestern

1oads were found in coustal drainages in

southern California from San Luis Obispo
County to San Diego County and in Baja
California, Mexico (US Fish & Witdlife
Service 1999). In Orange and San Dicgo
Counties. the species veeurred in bow gradient
stream reaches. Arroyo suuthwestern toads
now survive primarily in the headwaters of
coastal streams as small isolated populations,
In 1996. they were discovered On Fort Hunter
Liggett in Monterey County. Urbanization
and dam construction beginning in the early
19003 in southern California caused most of
the extensive habitat degradation. Mining.
livestock grazing, and recreational activities
in riparian areas have also degraded habitat
(13.S. Fish and Wildlife Service 1994d).
Arroyo southwestern toads historically
occurred with California red-legged frogs in
the Transverse and Peninsular ranges. They
still occur in the same streams on the Los
Padres National Forest. '

Western spadefoot toad. Spadefoot toads are,
olive-brown or gray, with dark blotches and
fittie red bumps. Adults have a light-colored,
hoflrglass pattern on their back. In adult
males, the smooth skin of the throat is
charcoal-gray. The young are nearly the same
color as adults, but they do not have the

hourglass pattern on their backs. They have a

tiny black shovel (spade) on each hind foot.

Spadefoot toads use grasslands-and breed in
natural vernal pools and man-made stock
ponds. Western Spadefoots have now largely
disappeared in lowland southern California,
although populations remain in other parts of
the State. Western spadefoot toads occur in

"the same areas as California red-legged frogs

in several areas including the Corral Hollow
watershed (Alaneda and San Joaguin
Counties). Sunok Regional Wilderness
(Alameda County), and Simon Newman
Ranch (Santa Clara County).
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Alameda whipsnake. The Alameda
whipsnake (Masticophis lateralis
gurymnrlm,c) occurs in northern coastal serub,
chaparral, and adjacent habitats in the inner
coast ranges of western and central Contra
Costa and Alameda Counties. Five
populations of the whipsnake are centered in
the (1) Sobrante Ridge, Tilden/Wildcat
Regional Parks area to the Briones Hills, in
Contra Costa

County, (2)

Oakland Hills,
Anthony Chabot

area to Las Trampas Ridge. in

Contra Costa County: (3) Hayward Hills,
Palomares area to Pleasanton Ridge, in
Alameda County; (4) Mount Diablo vicinity
and the Black Hills, in Contra Costa County:
and (5) Wauhab Ridge, Del Valle area to the
Cedar Mountain Ridge, in Alameda County.
The Alameda whipsnake and its habitat are
threatened by commercial and residential
development, fire suppression,
overcollecting, competition from alien plants,
inappropriate grazing levels, off-road vehicle
use, and random chance events by virtue of
their small numbers and small, fragmented
population sizes (U.S. Fish and Wildlife
Service 1996d). ‘

‘Two-striped garter snake. The two-striped '
garter snake (Thamnophis hammondii) lacks a
middorsal stripe, having pale to indistinct
lateral stripes on an olive, brown, or
brownish-gray background color. Individuals
usually have dark spots dorsal to the lateral
stripes, but no red on the sides. The species
occurs in or near permanent fresh water
streams in éoasta], transverse, and peninsular
ranges from Monterey County, Califomnia, to
northwestern Baja California. Two-striped
garter snakes forage on all life stages of toads
and frogs (including California red-legged
frogs), fish, fish eggs, and earthworms. The
species’ range has been greatly reduced by
housing and urban development, and by water
control projects that reduce summer flows.
The introduction of non-native predators such
as bullfrogs and crayfish may have had
additional impacts. ‘
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San Francisco garter snake. The San
Francisco garter snake's { Thaninophis sirtalis
tetrataenia) preferred habitat is densely
vegetated ponds that are located near open
hillsides or levees, Hillsides and levees are
also used by the snake for basking. feeding,
and cover (e.g., rodent burrows). Threats 10
the San Francisco garter snake inctude loss of
habitat from agricultural. commercial. and
urban development. The decline of the
California red-legged frog (an important prey
species of the San Francisco garter snake) and
the introduction of bullfrogs fnto San
Francisco garter.snake habitat are additional
threats (S. Larsen pers..coninn. 1998),
Currently, this species is found in only a few
localities in San Francisco and San Mateo
Counties.

Western pond turtle. The western pond turtle
(Clemmys marmorata) is currently divided
into two subspecies: the northwestern pond
turtle (Cleimmys marmorata marmeratay,
which occurs from the vicinity of the
American River in California northward to
the lower Columbia River (Oregon-
Washington), and the southwestern pond
turtle (Clemmys marmorata pallida), found in
coastal drainages from the vicinity of
Monterey, California south to northwestern
Baja California, Mexico. There is an
intergrade zone south of the American River
and north of Monterey ( Stebbins 1985}

Western pond turtles are habitat generalists
and occur in a wide variety of permanent and
intermittent aquatic habitats {Holland 1991).
In strearns and rivers, turtles gencrally avoid

" fast-moving and shallow waters and are

concentrated in pools and backwater areas.
Turtles are uncommon in heavily shaded
areas and prefer openings in the streamside
canopy that provide sufficient sunlight for
basking.

Threats to the turtles include introduced and
native predators, habitat alteration,
urbanization, poaching. historic commercial
exploitation, water pollution, and disease. '
Excessive grazing activities in riparian areas
adversely impact turtle populations by
collapsing undercut banks used as shelter, and
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by consuming emergent vegetation used as -
habitat by hatchling and first-year turtles
(Holland 1991).

Tidewater goby. Tidewater gobies
(Enevclogobius newberryi) inhabit sandy and
sifty bottoms of lagoons, shatlow bays. and
estuaries. The tidewater goby ranged from
Lake Earl. Del Norte County south 16 Agua
Hedionda Creek, Carlsbad, San Diego County
tIrwin and Soltz 1984}, They are common in
San Luis Obispo and Santa Barbara County
streams (Moyle 1976, Switt er al. 1989)
where California red-legged lrogs are also
abundant. Threats include coastul
development, dredging of coustal waterways.
coastal road construction. and upstream
diversions (U.S. Fish and Wildlife Service
19942).

Unarmored threespine stickleback.
Unarmored threespine sticklebacks
(Gasterosteus aculeatus williamsoni) are
small fish measuring up to 60 millimeters (2
inches). They inhabit slow moving reaches or
quiet water microhabitats of streams and
rivers. Favorable habitats usually are shaded
by dense and abundant vegetation, but in
more open reaches, algal mats may provide
refuge for the species. Unarmored threespine
sticklebacks reproduce throughout the year
with a minimum of breeding activity occur-
ring from October to January, Historically, -
they were distributed throughout southern
California but are now restricted to San
Antonio and Cafiada Honda Creeks on
Vandenberg Air Force Base, in Santa Barbara
County, the upper Santa Clara River and its
tributaries in Los Angeles and Ventura
Counties, Shay Creek in San Bernardino
County, and San Felipe Creek in San Diego
County, The range overlaps with California
red-legged frogs in the central coast, particu-
larty in Santa Barbara County. Competition
with non-native fish, interbreeding with other
subspecies of sticklebacks, and joss of habitat
to urbanizaticn are factors associated with'its
decline. -

Coho salmon. The peneral biology of coho
salmon (Oncerhvnchus kisuteh) is described
in detail in McMahon (1983), Hassler (1987).
and Sandercock (1991). The coho salmon is
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an
anadromous

speciesr coho salmon

generally return (o their natal streams (o
spawn after spending 2 years in the ocean.
The spawning rigrations begin after heavy
late-fall or winter rains breach the sandbars at
the mouth of coastal streams, allowing the
tish to move into them. Spawning occurs in
smatl to medium-sized gravel at well-aerated
sites, typically near the head of a riffle
(Moyle 1976). These streams have summer
temperatures seldom exceeding 21 degrees
Celsius (70 degrees Fahrenheit). Emergent fry
use shallow near-shore areas. whereas
optimal habitat conditions for juveniles and
sith-adully seem to be deep pools ereated by
reotwads and boulders in héavily shaded
stream sections (U8, Fish and Wildlife
Service 1996a). The distribution and habitat
of coho juveniles partially overlups with that
of the California red-legged frog.

Because of dramatic declines in population
numbers, the National Marine Fisheries
Service was petitioned to list this species
coast-wide. Several runy were listed along the
central California coast and irclude regions
occupied by California red-legged frogs.
Causes of coho salmon declines in California
incJude incompatibie land-use practices such
as logging and urbanization. loss of wild
stocks, introduced diseases, over harvesting,
and climatic changes.

Steelhead mrout. Steelhead trout
(Oncorhynchus mykiss) are anadromous
rainbow trout: adult steelhead typically spawn
in gravel riffles in the spring, from February
to June. Optimum temperatures for growth
range from 13 1o 21 degrees Celsius (55 to 70
degrees Fahrenheit) (Moyle 1976). Steelhead
fry reside in near-shore areas. Steelhead
juveniles tend to use riffles and pool margins,
potentiaily overlapping with California red-
legged frog tadpoles.

The National Marine Fisheries Service was
petitioned to list this species coast-wide.
Steelhead trout is federally listed as
threatened, along the northern, central, and
south-central Culifornia coast. and listed as
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endangered in southern California and the
Central Valley.

Tricolored blackbird. Tricolored blackbirds
(Age!mm tricolory are colonial passerines
that require several habitat components.for
suitable breeding colony sites. These include
open accessible water, a protected nesting
substrate, and suitable foraging space within a
few kilometers {approximately 2 miles) of the
nesting colony (Beedy and Hamilton 1697).
Most breeding colonies are in freshwater
marshes dominated by tules (Scirpus sp.) und
cattails. some use willows (Sulix spp.)
blackbertries (Rubus sp.). thistles (Cirsiwm
and Centaurea spp.). or nettles {Urrica sp.)
(Neff 1937). Results from a statewide 1997
survey for tricolored blackbirds, coordinated
by the California Department of Fish and
Game, indicate that the population numbers
of tricolored blackbirds declined by about 37
percent compared to results of a 1994 survey.
The greatest declines occurred in Sacramento,
Fresno, Kern. and Merced Counties (Beedy
and Hamilton 1997). Threats to the tricolored
blackbird inciude nest failure due to
predation, habitat loss and alteration,
contaminants, and pollution. The current
ranges of the tricolored blackbird and the
California red-legged frog overlap in
Alameda, Santa Clara, Monterey, San Luis
Obispo, and Merced Counties.

Little willow flycatcher. This subspecies

{ Empidonax raillii brewsteri) is
distinguished from the southwestern willow
flycatcher {(Empidonax traillii extimus)
primarily by subtle differences in color,
morphology and song (Unitt 1987). The-
breeding range of the little willow flycaicher
extends from central/coastal California north
through western Oregon and Washington to
Vancouver Island, Canada. The range of the
little willow flycatcher overlaps with portions
of the current and historic range of the
California red-legged frog (i.e., Coast range
and Sierra Nevada foothills). The litle willow
flycatcher uses similar habitat components of
the riparian corridor as the southwestern
willow flycatcher and is threatened by similar
factors including brood parasitism. grazing,
and loss of riparian habitat,
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Southwestern willow flycatcher. The -
southwestern willow flycatcher (Empidonas
traiilii extimus) is a small bird. with a
grayish-green back and wings. whitish throat.
light grey-olive breast, and pale yellowish
belly. The range includes southern California.
Arizona, New Mexico. and portions of
Nevada, Utah. and western Texas (Unitt
1987, Tibbitts er al. 1994}, 1t occurs in
riparian habitats along rivers, streams or other
wetlands, where dense growth of willows.
ramarisk, or other riparian plants are present.,
often with a scattered overstory ol
cottonwood (Popuins spp.). The southweslern
willow flycatcher has experienced extensive
toss and modification of habitat {in both
breeding habitat in North America and
wintering habitat in Mexico and Central
America) and is also endangered by brood
parasitism by the brown-headed cowbird
(Molothrus ater). Several populations occur
within the current and historic range of the
California red-legged frog including
populations located on the Santa Margarita.
Santa Ynez, Santa Ana, San Luis Rey, and
Kern Rivers (U.S. Fish and Wildlife Service
1995).

Saltmarsh common yellowthroat. The
saltmarsh common yellowthroat (Geothivpis
trichas sinuosa) is a small marsh dwelling
warbler of the subfamily Parulinae. It is also
referred to as the San Francisco common
yellowthroat. Saltmarsh yellowthroats nest in
a variety of habitats. In a study conducted by
the San Francisco Bird Observatory (Hobson
et al. 1986), yellowthroat nesting territories
were observed in five habitat {ypes including
brackish marsh, salt marsh, riparian woodland
or swamp, freshwater marsh, and up]and/or
grassland. Yellowthroats frequently use
borders between various plant communities
and territories often straddle the interface of
riparian corridors and ecotones between
freshwater or tidal marsh and the upland
vegetation of weedy fields or grassland
(Hobson et al. 1986). Extensive changes have
occurred in San Francisco Bay since the trn
of the century that have resutted in reductions
in the extent and suitability of habitat for the
yellowthroat, The remaining habitat is under
threat from a number of sources which range
from land development 1o flood control
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actions, Surveys conducted in 1977, 1985
(Hobson er wl, 1986). and 1996 (Nur er al.
1997) for the saltmarsh comimon
vellowthroal. indicate that the species is
present in the following counties: Sonoma,

" Napa. Solano. Marin. San Francisco, Contra

Costa, Alameda. San Mateo, and Santa Clara.
Salumarsh common yellowthroat occurrences
overlap with the California red-legged frog in
riparian and freshwater marsh habitats,

Least Bell’s vireo. The least Bell's virso
(Vireo bellii pusitius) is a small gray.
migratory passérine, 1t was once widespread
and abundant as a nesting species throughout
the Central Valley and other low-elevation
riverine valteys. Jts historic. range extended
from interior northern California (near Red
Bluff, Tehama County) to northwestern Baja
California, Mexico. {t is assumed to be
extirpated from the Sacramento and San
Joaguin valleys, and its breeding range seems
16 be vestricted to Inyo, Santa Barbara,
Ventura; Los Angeles, San Bernardino, San
Diego, and Riverside Counties (Goldwasser
1978). Recent evidence of breeding has been
documénted in San Benito and Monterey
Counties (L. Hays pers. comm. 1998) and
Santa Clara County {D. Padley pers. comm.
1998). The vireo’s range overlaps with the
California red-legged frogin Sania Barbara
County {e.g., Santa Ynez River), Ventura
County (e.g., Santa Clara River near Lake
Piru), and San Benito, Monterey, and Santa
Clara Counties. The vireo primarily inhabits
dense, willow-dominated riparian habitats
with lush understory vegetation. It is
threatened by loss of habitat, grazing of
riparian corridors, and brood parasitism by
the brown-headed cowbird (U.S. Fish and
Wildlife Service 1998).

Marsh sandwort. The marsh fundwort
(Arenaria palucicola) 15 o herbaceous green
perennial often supported by suwrrounding.
vegetation, with angled or grooved stems.
The species blooms from May to August.
Flowers are small. white, and horne singly on
long stalks. Only two of California’s seven
historical populations of marsh sandwort are
know 10 exist today, near the southern San
Luis Obispo County coast at Black Luke
Canyon on the Nipomo Mesa and at Oso
Flaco Lake further south. Recently. another
aceurrence bf the Arenaria paludicota was
found in MacKersicher State Park.
Mendocine County. Marsh sandwaost is Tound
in freshwater marshes. lnmmediaie threats 1o
its-survival include habitat degradation o
destruction and competition with exotic
species for light. water, nutrients, and space.
Other threats 1o the survival of the specics
may be related to biological and genetic
factors and the occurrence of sudden
disastrous events,

Gambel’s watercress. The Gambel's
watercress (Rorippa gambellii) is 3 member
of the mustard family (Brassicaceae) and is
an herbaceous perennial that produces dense
white flowers from April to June. This plant
is found in freshwater or brackish marsh
habitats at the marging of lakes or along slow-
flowing streams; Three known populations
occur in San Luis Obispo Couanty at Black
Lake Canyon, Oso Flaco Lake, and lands
owned by the California Department of Parks
and Recreation (Pismo Beach State Vehicle
Recreation Area). This species faces threarts
from alteration of hydrology, competition
with encroaching eucalyptus trees
(Eucalyptus globuius), urban
development, and stochastic '

extinction due to the small g
number of individuals and =
populations that remain. \\i/}




Il. Recovery

A. RECOVERY OBJECTIVES AND STRATEGIES

The objective of this recovery plan is to delist
the California red-legged frog. Eight recovery
units have been established for the California
red-legged {rog. Because of the varied status
of this subspecics and differing levels of
threats throughout its range (Tabie 3).
recovery strategies differ per recovery unit 1o
best meel the goal of delisting the species.
For example, in areas where California red-
legged frog populations appear 10 be stable.
recovery strategies will be to protect existing
population numbers. whereas in areas where
frogs have been extirpated or are declining.
strategies will be to stabilize, increase.
augment, or reestablish populations.
Differences within recovery units are also
evident. Thus, recovery actions such as
implementing land use guidelines are not
expected to be applied across-the-board
within each recovery unit or throughout the
range of the frog; recovery implementation
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will be focused within suitable habitat in each
recovery unit. Recovery unit boundaries and a
detailed description of recovery units follows

in section C of this Recovery section (Figure

.

Overall. the strategy for récovery of the
California red-legged frog will involve: 1)
protecting existing populations by reducing
threats: 23 restoring und creating habitat that
wil) be protected and managed in perpetuity:
3 surveying and monitoring populations and
conducting research on the biotogy of and
threass to the subspecies: and 4} reestablish-
ing populations of the subspecies within its
historic range.

Protection of existing populations will oceur
through preservation (e.g., fee title acquisi-
tion, conservation easements, conservation
agreements) and management of occupied
drainages and cor areas. Reduction of threats
will focus on reversing the apparent loss and

Table 3. Threats to California red-legged frogs and their recovery status pef fechverv unit.

Recovery Unit

. Sierra Nevada Foothills and Central Valley

. North Coast and North San Francisco Bay
. South and East San Francisco Bay

. Central Coast

. Diabjo Range and Salinas Valley

0o =] O L B W N e

. Southern Transverse and Peninsular Ranges

. North Coast Range Foothills and Western Sacramento River Valley

. Northern Transverse Range and Tehachapi Mountains

_ Recovery
Threats Starus
Ag, Li, Mi, Nn, Re, Ti, Ur,Wa Low
Ag, Li, Nn. Ti, Ur Low
Li, Nn, Ur, Wa High
Li, Nn, U, Wa, High
Ag, Li, Mi, Nn, Re, Ti, Ur, Wa High
Ag, Li, Mi, Nn, Re, Ur, Wa Med
Ag, Mi, Nn, Re, Wa, High
Ag, Li, Mi, Nn, Re, Ur,Wa Low

Threats: Ag=Agriculture, Nn=Non-native species, Li=Livestock (cattie grazing and/or dairics), Mining=Mi.
Re=Recreation, Ti=Timber, Ur=Urbanization, Wa=Water Management/Diversions/Reservoirs

Recovery Status:
Low:

Few existing populations. high levels of threats and, in general. medium habitat suitability

Med: Numerous existing populations. some areas of medium habitat suitability, high levels of threats
High: Many existing populations. many areas of high habitat suitability. low to high Jevels of threats
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degradition of habitat by improving the
quatity and connectivity of aguatic and
upland habitats within core watersheds.
Efforts are needed 1o decrease the impacts of
urbanization and the conditions that aliow the
proliferation of non-native aguatic predators.
In addition. research is necessary to develop
solutions to the pollution which may be
detrimental to all life stages of the Californiu
red-legged frog.

Habitat needed hy the California red-legged
frog for reproduction. development, and
survival is dépendent on the dynamic nature
ol aguatic systems (riparian. sag ponds.
springs. lagoons, marshes, vernal pools, cte.).
Thercfore. recovery will be achieved when
breeding habitats are created and maintained
paturaily hy fluctuating hydrological.
seological. and ecological processes. In
regulated hodies of water where natural
processes are interropted. water management
regimes and land use practices appropriate to
maintain habitat suitability mustbe-.. .
demionstrated over the long term, prior to
delisting. Habitat protection and restoration
will be achieved by controlling non-native
predators, managing flows in ways that are -
beneficial for frogs., controlling erosion and
sedimentation, replanting wetland vegetation,
and increasing connectivity of habitat
between known breeding areas. One
component of the recovery strategy will be to
encourage private landowners and public land
managers that have existing man-made ponds
(e.g., stock ponds) to modify pond structure
and management such that they best provide
breeding habitat for frogs. While the focus of
recovery is on natural, dynamic aquatic
systems and healthy uplands, in some
recovery units (e.g., south and-east San
Francisco Bay, Diablo Range), the
importance of artificial pond management is
expected to be high. These artificial ponds.
may prove 1o be critical in years where
conditions in natural aquatic systems are
unsuilable by providing alternative habitat for
dispersing juveniles and adults. In both
natural and artificial habitats, protection via
conservation easements, acquisition. or other
mechanisms is expected to provide long-term
benefits to the species.

Recovery Plan for the California Red-legged Frog

Upon completion of the tasks adned
removing threats and increasing habitat
prolection. recovery is expected to occur
through natural recolonization and poputation
expansion. This may be highly unlikely.
however, in portions of the historic range
where frogs are absent or nearly absent. In
these areas, determining the reasons for local
or regional extirpation will be necessary
followed by implementation of the
apprapriate recovery tasks 10 increase
suitability and reduce threats, Upon
achicving the necessary habitat coaditions.
pilot re-establishment programs may help o '
increase the current runge and recaver the
red-legged frog. Re-establishment is not
expected to be implemented in recovery units
where California red-legped frog populations
are numerous unless large distunces oceur
between populations and natural dispersal/
expansion is unlikely to oceur. In largely
unoccupied areas where isolated. unstable
populations exist, population augmentation
(i.e. adding individuals to the population)
may be appropriate.

B. RECOVERY CRITERIA

Delisting of this species will be cbns_idered
when: '

1) Suitable habitats within .111 COre areas
(described in section D below) are proieued
and/or managed for the California red- legged
frog in perpetuity, and the ecological integrity
{e.g., water quality, uplandq condition, -
hydrology) of these areas is 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., _reproducti\ie' rates
allow for long term viability without human
intervention). Because population numbers
do not necessarily indicate stability (i.e., a’
population may have large numbers of
individuals one year then decline
precipitously as documented at the Santa
Rosa Plateau locality), long term evidence of
successful reproduction (e.g., presence of

juveniles) and survivorship into different age
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classes provides a better indication of
stability, persisternice. and population
resilience. Theréfore, population status will
be documented through establishmient and
implementation of a_sci'entiﬁcaily acceptable
population monitoring program for at least a-
15-year period (four to five generations) that
includes an‘average precipitation cycle (a
period when annual rainfall includes average
to 35 percent above-average through greater
than 35 percent below-average and back 10
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 tn the status of individual
subpopulations (i.e., when populdtions are
stable 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 in each core area where
frogs are currently absent; and

5) The amount of additional habitat needed
for population connectivity, recolonization,
and dispersal has been determined, protected,
and managed for the California red-legged
frog. There will be varying scales of
connectivity needed including at the level of a
local population (i.e., connectivity of habitat
within a drainage) up to the needs of a
metapopulation {(many linked drainages over
large regions such as recovery units). This
will provide dispersal opportunities for
population viability, genetic exchange, and

recolonization.

Criteria for delisting will be revised and
quantified as additional information is
provided by research projects and monitoring
programs. If it is determined through research
that distinct vertebrate population segments
exist, delisting may be considered
independently for each distinct vertebrate
population (see section C below). If recovery
criteria are met, rangewide delisting of the
California red-legged frog could occur by
2025.

The five listing criteria under section a1}
describe the reasons for dechine and threats
that led to the listing of the California red-
legped frog. These are described. in detail. in
Section F, Reasons for Decline and Threats10
Survival in Section L, Introduction. The above
recovery criteria relate to these listing factors
in that they will reverse the negative effects of
these threats and result in recovery of this
species. Each recovery criterion (delisting
criterion) can be met via implementation of
the recommended recovery tasks as deseribed
in the Outline of Recovery Actions in Section
HI (see Table 4). Land use guidelines are
provided in the Outline of Recovery Actions
that should be used when developing
watershed munagement and protection plans
that are required of Tasks 1.0, 2.0, and 3.0
these guidelines will also be useful in
implementing many other tasks. General
recovery goals that address metapopulation
viability, dispersal, and reestablishment
within the historic range will provide the
California red-legged frog with the stability
needed to survive fluctuating environmental
conditions and thus reduce susceptibility to
manmade and natural effects (e.g., drought,
invasions of predators).

C. RECOVERY UNITS

Initial Recovery Units. In the May 23, 1996,
Final Rule listing the California red-legged
frog as federally threatened, the following.
recovery units were established:

I. The western foothills and Sierra Nevada
foothills to approximately 1,500 meters
(5,000 feet) in elevation in the Central Valley
hydrographic basin.

2. The Central Coast ranges from San Maieo
and Santa Clara Counties south to Ventura
and Los Angeles Counties.

3. The San Francisco Bay/Suisun Bay
hydrologic basin.

4, Southern California, south of the Tehachapi
Mountains.

5. The northern coast range in Marin and
Sonoma Counties.
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Based on conservation needs. ecology, and
disiribution, the recovery units as described in
the final rule (U.S. Fish and Wildlife Service
1996a) were revised. to facilitate recovery of
the California red-legged frog (Figure 1),
The eight recovery units are essential to the
recovery of this sibspecies; throughout
iniplementation of this recovery plan-and in
other planning efforts {e.g.. section 7
consultations pursiant to the Endangered
Species Act). the status of the frog will be
considered within the smalfer scale of

Recovery Plan for the California Red-legged Frog

recovery units as opposed to the statewide
range. and therefore. witl henefit froma
region:spécific approach to canservation. As
the recovery units reflect areas with similar
conservaiion needs and population statuses,
appropriate means of implementation and
monitoring of the recovery plan will be .
{acilitated. Individual recovery units of the
California red-legged frog may be considered
for delisting if research shows that they may
he regarded as distinct vertebrate populagion
segments. Distinet poputlation segments are

Table 4. Recovery Goals and Tasks Aimet} at Reducing ot Eliminating Threats

Listing Criterion '

Recovery Criterion Tasks Within Recovery Plan

and Threats (Delisting Criterion)  that Address Threat Reduction '

or Elimination

1. Present or threatened destruction, modification, or curtailment of habitat or range

Curtailment of Range _ 4
Urbanization
Agriculture

Water Manégcrﬁent
Flocd Control .
Mining

Grazing

Recreation

P S

Timber .

10.1, 10.2, 10.2.1, 10.3.2, 10.3.3
1.0, 2.0, 3.0,4.0, 5.0, 6.1
1.0,2.0,40, 1.7
1.0,2.0,3.0,4.0,7.0
1.0,2.0,3.0,4.0,5.0

1.0,7.0

1.0, 11.13,11.13.2

1.0, 4.0 '

1.0

2. Overutilization for commercial, recreational, scientific, or education purposes

Exploitation . . 2
Scientific Take 2

3. Disease and Predation
‘Disease _ 3
Predation by Introduced Species 1,3
Predation by Native Species L3

4. Inadaquacy of existing regulatory mechanisms

Section 7(2){2) of ESA 1,35

5. Other natural or manmade factors
Drought . 34
Contaminants : 1

12.1
9.1,9.2, 1.1

9.1,92
1.0, 11.8,11.9, #1.15
1.0, 1.3

6.1,6.2,63.64,6.5,06,6.7,68,69

4,0,11.3.2,11.3.3,11.5, 11.6
1.0,40,5.0,7.0,80, 11.7
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defined by ux for the purposes of Jisting,
delisting and reclassification ol vertehrate
fish or wildlife taxa. To be determined a
distinet population segment. the portion of the
axon under consideration must be “discrete’
and “significant” in relation to the remainder
of the taxon. A portion of a taxon may he
comsidered discrete if it is separated from
ather portions of the tuxon by geographic,
genetic. physiological, behavioral. or -
ecological factors. The portion of the taxon is
considered “significant” i it cccupies a setting
that is unusual or unigue for the wxon. it its
Jass would result inan appreciable gapin the
range of the taxon. or il it is substantially
different genctically from the rest of the
taxon. It a population segment is both discrete
and significunt. then it qualdifies as a distinct

population segment. and it may be considered

independently for listing or delfisting (U.S,
Fish and Wildlife Service 1996e). The cight
recovery units identificd in this plan are
delineated by watershed boundaries as
defined by U.S. Geological Survey
hydrologic units and the limits of the range of
the California red-legged frog (i.e., 1,500-
meter {5,000-foot] elevation). The following
lists the 1.8, Geological Survey hydrologic
units included in each recovery unit.

Revised Recovery Units.

1. Sierra Nevada Foothills and Central
Valley. The eastern boundary is the 1,500-
meter {5.000-foot} elevation. Walersheds
include; Sacramento Headwaters, McCloud,
Lower Pit, Sacramento-Lower Cow-Lower
Clear, Upper Cow-Battle, Mill-Big Chico,
Upper Butte, North Fork Feather, East Branch
North Fork Feather, Middie Fork Feather,
Honcut Headwaters, Upper Yuba, Upper
Bear, Upper Coon-Upper Auburn, North Fork
American, South Fork American, Lower
Butte, Lower Feather. Lower Yuba. Lower
Bear. Lower American, Upper Kern, South
Fork Kern. Upper Poso, Upper Deer-Upper
White. Upper Tule, Upper Kuweah. Mill,
Upper Dry, Upper King. Tulure-Bugna Vista
Fakes, Middle Sun Joaquin-Lowey
Chowchilla. Middle San Jouguin-Lower
Merced-Lower Stanisihus, Upper San
Joaguin. Upper Chowchilla-Upper Fresno.
Upper Merced. Upper Tuolumne, Upper
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Stanislaus, Upper Calaveras, Lower .
Cosumnes-Lower Mokelumae. Lower
Calavetas-Mormon Slough. Upper

Mokelumne, and Upper Cosumnes.

2. North Coast Range Foothills and Western
Sacramento River Valley. Watersheds
include: Lower Cotlonwood, Sacramento-
Lower Thomes, Lower Sacramento. Fower
Cuche., Sacramento-Upper Clear. Cotlonwood
Headwaters. Upper Elder-Upper Thomes.
Upper Stony. Sucran‘u;hlu-Slcmc Corral,
Upper Cache. and Upper Putah.

3. Noith Coast and North San Franeisco
Bay. Watersheds include: Tomales-Drakes
Buvs, Sun Pablo Bay ¢partialy. and Suisun
Bay {partialy.

3. South and East San Francisco Bay.
Watersheds include: Suisun Bay (partiah). San
Pablo Bay (partial). Sun Francisco Coastad
South (partial). San Francisco Bay. Coyole.
and San Joaquin Delta.

5. Central Coast. Watersheds include: Sun
Francisco Coastal South (partial), San
Lorenzo-Soquel, Central Coastal, and
Carmel.

6. Diablp Range and Salinas Vailey.
Watersheds include: Panoche-San Luis
Reservoir, Pajaro, Upper Gatos, Estrella,
Tulare-Buena Vista Lakes (partial). Carrizo
Plain, Alisal-Elkhorn Sloughs, and Salinus.

7. Northern Transverse Ranges and
Tehachapi Mountains. Watersheds include:
Middle Kern-Upper Tehachapi-Grapevine.
Santa Maria. Sania Yaez, Cuyama, Sun
Antonio, Santa Barbara, Ventura, Santa
Clara, and Antelope-Fremont Valleys
(partial}.

8. Southern Transverse and Peninsular
Ranges. Watersheds include: Calleguas.

" Santa Monica Bay, Los Angeles. San Gabricl.

Antelope-Fremont Valleys (partial). Santa
Ana. San Jacinto, Seal Beach, Newport Buy.
Aliso-San Onofre, Santa Margarita, San Luis
Rey, San Diego. Cottonwood-Tijuana,
Whitewater River. Saa Felipe Creek. and
Salton Seu (partial).
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D. CORE AREAS AND PRIORITY
WATERSHEDS FOR FOCUSED RECUVERV
EFFORTS

Core Areas:

While a goal of the recovery plan is (o protect

the long-term viability of all existing popula-

tioms within cach recovery unit. several areas

have been identified as core arcas where

Crecovery actions will be focused (Figure 12

and Appendix C). The core areas. which are.

©distributed throughout portions of the historic

©and current range. represent a syvstem of areis

v that, when protected and managed for ‘

 California red-legged frogs, will atlow for
“long-term viahility of existing populations”
*and reestablishmvent of populations within the

historic runge. The core areas were chosen for

focused recovery either because they repre-

sent viable populations (possibly even source
populations for larger metapopulations). or
because the locations will contribute to the
connectivity of habitut and thus increase.
dispersal opportlunities between pepulations.” -
P]t‘.\tl\d[lon and enham,emcn[ oi eat.h‘con,

equue lontT term protectlon 'md mdnaoemem

¥ ore aréas. R

In many wcovery um{ ‘wre areau reple ent
.. areas of High Calltornla red-legged
' -:‘densttles (e Pescadero M

“areas, however do ot curremly \upport the
. California red- ]egged frog (e'g.. most Sierra
: Nevada and southern Califorma watersheds).
Core areas located in the Historic range
" represent areas where restoration of habitat is
most feasible, where pilot reestablishment
efforts are most likely to be successtul. and
where natural recolonization is expected.
Inciusion of the core areas in the historic
range will prevent further range collapse (i.e.,
prevent the California red-legged frog from
becoming merely a distinct vertebrate
popuelaiion segment along the coast from
Point Reves south 1o Santa Barbara County).
The core areus in the historic range also
represent important clements of the historic

1030 and 1,300 meters (3

-~ potentialiy suitable ha‘bi[ul is present.

, "core areas w1]1 prowde su:mble habitat, If
50 that: exmtmc and reestabhshcd populauons

‘ Jng wzll bf: _
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ccosystents used by the Califognia red-legged
frog ti.e.inclusion of nan-coastal
ceosystems). These unoceupied areas will
require varying degrees of rehabititation with
the expectation of {uture recotonization ur
reestablishment ef{erts when habitat
suitability has been restored.

While core arcas are mapped in Figure 12, the
entire area deseribed ax g core area may not
represent suitable California red-legged frog
habitat. Habituts witlin core areas shouid be
assessed forsuitabiblity, This is especially
im;)’m'lzinl Ht arcas between the elevations ol
500 and 5.000
feen). At these clevations, known localities are
rarc and seitable habitat appewrs w be less
shundant. In addition o elevationul
constraints. many portions of the mapped
core afeas wre agricultural lands and urban
developments which. in most cases. will be

- considered unsuituble and excluded trom the

recovery efforts. Recovery goats should be
impiemented only where suitable or

sele ted d:amages are unlikely to support
frogs, altcrnatwc core areas will be identified.
in recovery umts whelf: the status of the

"..',.Callfornm red- ]egned frog is largely unknown
. {e.g.. Sierra Névada foothills, North Coast
- Range), additional or replacement core areas

may be identified to best protect existing
populations and focus recovery efforts after
survey results are obtained. This will provide
tlexibility in implementing the recovery plan
by adjusting the locations and numbers of
core areas if they are not providing suitable
habitat zfter restoration attempts.

Because core areas typically include entire
watersheds and thus include both public and
private lands, cooperative agreements among
public land managers. local planning
departiments, resource conservation districts.
and private lundowners will be relied upon to
ensure that these areas are managed to
support the California red-legged frog.

Core areas include many watersheds within



1 Feather River 19 Watsonville Slough—Elkhorn Slough
2 Yuba River —S. Fork Festher River 20 Carmel Fiver—Santalucia
3 Treverso Croek / Mddle Fork American R / Rubicon 21 Gablsn Range
4 Cosurnnag Fiver 22 Estogn Bay
5 South Fork Calaveras Fivar 23 Arroyo Grands Crawk
8 Tuolurmne River 24 Santa Marla River —Santa Ynez River
7 Pivey Crook 28 Staquroe Rivar .
B Cottonwood Croek 28 Venttan River ~Sara Clara Hiver
9 Puish Creck ~Cache Cresk 27 Saria Monica Bay -Vantura Coastal Streams
10 Lake Berryasss Tributorfes 20 Estrelta Aver
11 Upper Sonomm 29 Sen Gehdel Mountain
12 Potalums Crook —Sonoma Creek 30 Forks of tha Mojeve
13 Pt. Reyea Poninauls 21 Santa Ama Mountain
14 Belveders ’ 32 Santa Rosa Plaleau
15 Jameson Canyon —Lower Napa River 39 Sen Luis Rey
16 East San Francaco Bay 34 Sweetwater
17 Santa Clara Veltey 35 Laguma Mountain
18 South San Fi Bay
Legend
I: Recovery Unit Boundaries
Core Areas .
- 0 375 75 150 Miles
{ ] County Boundaries I T

- Figure 12. California red-legged frog core area distribution.
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the boundaries. They were magiped by
selecting the appropriate Hydrologic Sub-
Areas per the California Watershed Map
(CALWATER version 2.2).

Core arcas were selected based on several |
criteria as described below. Table 5 lisis
which selection criteria applies 1o each core
area and demonstrates the importance of euch
core area to recovery of the California red-
lepged frog.

The defincation of core areas. however. will
not limit the scope of recovery plan
implementation. Areas of suitable ar
potentially suitable hubitat outside designated
" core areas (particularly priority 2 and 3
watersheds) are also expected 1o be examined
for possible recovery plan implementation
and managed according to appropriate land-
use guidelines.

Priority 2 Watersheds:

Many watersheds thal are not listed as core
areas currently support the California red-
legged frog. These watersheds are in need of
conservation and appropriate managemenl
(conservation needs vary per watershed) and
are considered priority 2 watersheds. The
number of priority 2 watersheds witl most
likely change according to the status of the
frog; as more locatities are identified, these
should be included as priority 2 watersheds
and managed according to the appropriate
recovery strategies for this species. Protection
of priority 2 watersheds will provide the
necessary habitat connectivity between core
areas and is an important contribution to the
recovery of the California red-legged frog
throughout its range.

Priority 3 Watersheds:

Priority 3 watersheds are areas that historic-
ally harhored California red-legged frogs.
These areas will need (in most cases)
extensive rehabilitation prior to recoloniza-
tion or reestablishment, These are considered
as priority 3 because in these watersheds. the
likelihood of successful recovery is less than
in core areas and priority 2 watersheds,
However, with intensive efforts and public
suppori. conservation of habitat in these
watersheds is possible and mauy contribute 10
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Selection Critetia for Core Areas

Occupied. Some core areas were selected because they had one or
more occupied drainages. Drainages are considered currently
occupied if there are frog sightings from 1985 or later. Historic and
current distribution information for watersheds that are included in
core areas can be found in Section C. Historic and Current
Distribution and by referring to the Natural Diversity Database
which is maintained by the California Department of Fish and
Game (Natural Diversity Database 2001). Extant populations found
on the periphery of the current range were included as core areas.

Historically occupied. Many watersheds are currently unoccupied
but appear to be important to recovery due to the numerous historic
records that exist for these areas, Restoring habitat in historically
occupied watersheds and possibly reestablishing California red-
legged frogs in the appropriate, restored areas is important to
recovery as this will restore the distribution of the species to the
historic range and reverse the observed range collapse and
concentration of populations along the Pacific coast.

Source populations. Based on discussions with California red-
legged frog experts and analyses of survey data, watersheds were
chosen as core areas if data suggested that the watershed harbored a
source population which provide colonizers to nearby areas,
showed reproductive success over an extended period of time (i.e.,

- frogs and young present since 1985 or longer) and appeared to be

stable in population size or growing.

Potential for Reestablishment. As ment:oned before, some core
areas are unoccupied but appear to be restorable and/or represent
important segments of the historic range. Some unoccupied
watersheds that are listed as core areas represent areas in which
reestablishment efforts are considered most likely to succeed.

Connectivity. Some core areas, whether occupied or unoccupied,
provide the necessary connectivity between known populations.
Corinectivity is important in matntaining viable metapopulations
throughout the range of the species.

Other. As noted above, some core areas were chosen despite being
currently unoccupied. In some of these cases, particular watersheds
appear 1o be highly restorable. Forexample, some watersheds have
been listed as having high ecological integrity and are classified as
an Aquatic Diversity Management Area by Moyle et al. (1996).
Aquatic Diversity Management Areas represent watersheds that
have, among other characteristics, high values for aquatic
biodiversity, are dominated by native aqu atic species, and have
terrestrial and riparian ecosystems that are in fairly good condition.
Extant and extirpated areas were included if they represent the
historic distribution of the species.
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Table 5. Selection criteria for core areas and importance of core areas for recovery.

Core Area

Feather River

Yubu River - South
Fork 1-eathey

Middle Fork American.

Cosumines River-South
Fork American River

South Fork Calaveras
Tuolumne River
Piney Creek

Cottonwood Creek

Putah Creek-Cache
Creek

Tributaries to Lake
Berryessa

Upper Sonoma Creek

Petaluma Creek-Sonoma
Creek

Point Reyes Peninsula
Belvedere Lagoon

Fagan-Jameson Canyon-
Lower Napa River .

Eust Sun Francisco Bay

Santa Clara Valley

South San Francisco
Bay

Selection Criteria

Currently Histmicélly Source
Occupied Decupied -« Population
(post-1985)
X X
X
X X
X
b3
X
X
‘ X
X X
X X
X X
X X
X X
X X
X X
X X
X X

Potential for
Reestahlish-
ment oF
Augmentation

X

X

Connectivity Other

Indian Creck listed as Aguatic
Diversity Manpugement Arca
because i contains nearly
pristine habitat. threatened
amphibians, and dominated by
native fish

Rock Creek listed as an Aguatic
Diversity Management Area
hecause native {rogs and fish are
present, Cosumnes River 1s
focus ol rextoration effort led by
The Nature Conservancy
Extirpated but represents
historic range

Extirpated but represents
historic range

Extirpated but represents
historic range

Extant on periphery of range

Extant on periphery of runge
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Table 5 (continued). Selection criteria for core areas and importance of core areas for recovery.

Core Area’ Selection Criteria

Currently l Historically
Occupied Occupied
{post-1985}

Salinas River-Pajaro X
River

Carmel River-Santa X
Fuche

Gablan Range X
Estere Bay Lo
Arroyo Grande Creek X
Santa Maria - Santa X

Ynez River

Sisquoc River be
Ventura River - Santa X
Clara River

Santa Monica Bay- X
Ventura Coastal Streams

Estrelia River X

San Gabriel Mountains X
Mojave River X
Santa Ana Mountain X
Santa Rosa Plateau X

San Luis Rey X.
Sweetwater River : S X
Laguna Mountain ‘ X

Potential for Connectivity Other

Extant on periphery of range

Extirpated but represents
historic range i

Extirpated but represents
historic range

Extant on periphery of range
Extirpated but represents
historic range

Extirpated but represents
historic range

Extirpated but represents
historic range
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the overall disteibution and recovery of this

species.

Critical Habitat. On March 13, 2001, a finul
designation of critical habitat was made for
the California red-legged frog. The critical
habitat designation has been chalienged in
court: the status of the case has not been
resolved as this plan goes to press. The legal
ramifications of critical habitat designations
are described helow. Approximately
[.674.582 hectares (4140440 acres) of lund
fall within the eritical habitat designation.
Specifically, aquatic and upland areas where
suitable hreading and nonbreeding habitat is
interspersed throughout the landscape and is

limterconnected by unfragmented dispersal

habitat is critical habitat,

Core areas and critical habitat areas were
selected based on simijar criteria. The main
eriteria used for both were to capture areas: 1)
thut are occupied by California red-legged

frogs. 2) where populations of California red-

legged frogs appear to be source populations,
3) that provide connectivity between source
populations. and 4) that represent areas of

Crltlcal Hal:utat
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ccological signiticance. For the selection of
core areas, arcas of ecological significance
include: watersheds that represent the limits
of the current and historic range and/or that
appear to be restorable and thus good sites
for reestablishment projects. Unlike the
selection of corc areas, it is a requircment
that primary constituent elements be defined
for critical habitat. These primary constituent
clements are described in this recovery plan
in Section 1. part G. Regulatory Protection
and Conservation Measures and are present
in all eritical habitas areas and core areas.

The core arcas and eritical habitat wreas differ
in several ways. Unlike core ureax which
have no legal mandate for protection under
the Endangered Species Act and solely rety
spon voluntury implementation. the
designation of critical habitat requires
Federal agencies to consult with us regarding
any action that could destroy or adversely
modify critical habitat. Adverse modification
of critical habitat is defined as any direct or
indirect alteration that appreciably
diminishes the value of the habitat for both
the survival and recovery of the species.

Critical habitat affects Fedéral agencies by.requiring them to evaluate the effects that any
activities they fund, anthorize, or carry out may have on listed species. Agencies are
required to ensure that such activities are not likely to jeopardzzc the survival of a listed
sper.:ies or advcrsely mod;fy (eg., damage or’ destroy) its crmcal habitat By consulting
withus, Federal agencies can usually minimizé of avoid any potential conflicts; activities
have almost always been allowed to proceed in some form. It should be noted that critical

habitat chIgnaUOn does not create a wxldemess area; pre

or wildlife refuge. It.

' apphes only to actmtles sponsored at least in part by‘ eder agehmes Such fedérally- .
permitted land uses as grazing and recreation may t ta.kc place if they do not adversely
modify critical habitat, Designation of critical hab:tat does not constitute a land
management plan nor does it signal.any intent of the government to acquu‘e or contro! the
land. Therefore, if there is no Federal involvement (e.g Federal permit, funding, or
license), activities of a private landowner, such a farming, grazmg or constructing a home,
generally are not affected by a critical habitat designation, even if the landowners’
property is within the geographical boundaries of critical habitat. Without a Federal
connection to a proposed action, designation of critical habitat does not require that
landowners of State or other non-Federal lands do anything more than they would
otherwise do to avoid take under provisions of section 9 and 10 of the Endangered

Species Act.
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E. EFFECTS OF THE RECOVERY STRATEGY ON
ASSOCIATED SPECGIES

Many of the threats facing the California red-
legged frog have also resulted in declines of
other native, coexisting species. Therefore,
improved habitat conditions for-co-occurring
species are expected 10 occur through
attainment of the recovery objectives.
Monitoring of co-occurring species iy
recomimended as a task of this plan, and
Californiared-legged {rog recovery actions
that may have adverse effects on associated
sensitive species should be adjusted to reduce
impacts. However. the net effect on native
species of implementing this plan is expected
to be predominantly positive. The foliowing
describes potential effects of recovery tasks
on specific taxa.

California freshwater shrimp. Protection
and improvement of riparian habitat will
increase vegetative cover required for

- protection from predators. Control of non-
native fish and crayfish may also decrease the
occurrences of predation and thus increase
survivorship of California freshwater shrimp.

Tomales asellid. The Tomales asellid relies
upon the presence of dense mats of marsh
pennywort (Hydrocotyle spp.) and submerged
decaying leaves; California red-legged frogs
have been observed utilizing marsh
pennywort as a substrate for egg mass
attachment (S. Christopher in [ifr. 1998).
Restoration or protection of habitat
conditions for the California red-legged frog
* will result in increased streamside vegetation
and thus a source of fallen, decaying leaves,
and in some areas, mats of marsh pennywort.
Benefits for Tomales asellid are expected in
the Golden Gate Nationa] Recreation Area
and Point Reyes National Seashore where the
ranges of the species overlap. ..

California tiger salamander. California tiger
salamanders and California red-legged frogs
are often found coexisting in stock ponds and
other astificial impoundments in the San
Francisco Bay region. Improved management
of artificial ponds for the benefit of the
California red-legged frog is expected to
increase suitability of these habitats for tiger
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satzmanders and decrease the suitability of -
these ponds for non-native aquatic predators.

Because California tiger salamanders often

estivate by using small mammal burrows

adjacent 1o waterways, care must be taken to

avoid trapping salamunders in burrows while

manazging ponds for California red-legged

frogs.

Santa Cruz long-toed salamander, Removal
of non-native agquatic predators for the
California red-legged frog will benefit the
sulamander where the two speeies overlap.
Restoration of fows o coustal sloughs witl
sfow saltwaler intrusion and benefit this
species. In addition. management of shallow,
ephemeral. freshwater ponds will increase the
suitability of habitut for this species, while
decreasing the proliferation of non-native
aquatic predators,

Foothill yellow-legged frog and mountain
yellow-legged frog. Both of these species
have experienced population declines due to
the presence of non-native aquatic species,
particularly in the Sierra Nevada and Coast
Range foothills. Predater control and reduced
stocking of non-native fish should increase
the breeding success and survival of these
species. Further, restoration of strearns and
creeks should result in water.flow regimes
and vegetative cover that provide suitable
habitat for these species.

Arroyo southwestern toad. Protection and
enhancement of stream systems for the
California red-legged frog should also
provide the necessary components of arroyo
toad breeding habitut, such as shallow pools
in streams and dense riparian vegetation.
Many of the {znd uses that threaten the
California red-legged frog also threaten
arroyo toads. Thus, implementation of
appropriate land use guidelines and best
management practices will benefit both
species. This is particularly true if guidelines
for off-road vehicles. mining, and grazing are
implemented. Control of non-native aquatic
predators will also benefit both species.

Western spadefoot toad. A large portion of
habitat restoration {or California red-legged
frog recovery will involve the creation of-
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and management of- artificial ponds such as

“stock ponds. Because western spadefoot toads

are associated with stockpends they may
benefit from the increased availability and
suitability of such habitat. Many areas that
are-listed as core areas for protection and
management will also benefit the western
spadefoot toad. Such areas include large
portions of the south and cast San Francisco
Bay and the vicinity of San Luis Reservoir.

Alameda whipsnake. Protection of large
traets, of fand including uplands that connect
breeding areas Tor the Cafifornia red-legged
frog should provide protected arcas ol coastal
serub and chaparral reguired by the Alameda
whipsnake. Benefits to the Alameda
whipsnake will purticularly be high in
Adumeda and Contra Costa Counties. where
protection and management of core areas for
the California red-legged trog shouid resutt in
fairly well connected reserves of uplands and
aquatic habitats.

Two-striped garter snake and San Francisco
garter snake. One of the goals of this
recovery plan is to maintain long-term
viability and increased reproductive success
of California red-legged frogs despite natural
sources of mortality (i.e., predaiion by native
predators). The decline of the California red-
Jegged frog, which is a prey species of the
both the two-striped garter snake and the Sun
Francisco garter snake, and the introduction
of bullfrogs into aguatic habitats are both
threats to these species. Therefore. with
implementation of this recovery plan, it is
expected that increased numbers of California
red-legged frogs will subsequently increase
the prey base for garter snakes. Habitat
restoration and predator control (e.g., the
continued control of bullfrogs at Pescadero
Marsh) will benefit both species as well as the
California red-legged frog. Further, any
measures that reduce the impacts of
urbanization (i.e., water management and
protection of undeveloped habitat areas) will’
be beneficial.

Western pond turtle. Management of streams,
creeks, and natural and artificial ponds should
provide habitat enhancements for western

pond turtles. In regulated streams, restoration

Recovery Plan for the Caiifornia Red-legged Frog

of natural flow regimes wilt help to maintain

suitabitity forwrles: Coritrol of bullfrogs wnd
predatory nom-native fsh will also benetit the
western pond turtle,

Tidewater goby. Implementation of tasks to
recover frog populations in kygoons and,
coastal streams siould also improve habita
conditions for gobies. Reduction of sediments
in creck chunnels from bank erosion.
livestock grazing. timber harvesting. und
recreation will benefis the tidewater goby.

Unarinored threespine stickleback. Removal
of non-native aquatic predators for the
California red-legged frog will benefit the
sticklebuck where the two species overlap.
Restoration of hahital in slow moving stream
reaches will alse henefit this species.

Satmonids. Removul of threats inestreams

supporting the Cafifornia red-legged frog is

expected to improve aquatic habitat

conditions for threatened runs of coho salmon

and steelhead where geographic ranges

overlap. Protection and restoration of riparian :
conditions in core watersheds and drainages >

_harboring frog populations witl moderate

extreme temperature fluctuations, reduce
sediment transport to streams, provide
terrestrial insects Tor foad. eventually provide
in-stream woody debris and undercut banks
for cover, and create habitat conditions less
favorable to introduced predators.

Tricolored blackbird. The preservation of
ponded habitat for the California red-legged
frog with emergent vegetation and protective
buffers from urban predators (e.g., raccoons)
should greatly benefit the tricolored -
blackbird, which primarily relies upon
emérgent marsh habitat for breeding.

Southwestern willow flycatcher, little willow
flycatcher, and least Bell’s vireo. Care must

be taken to avoid disturbing breeding sites of

the flycatcher where tamarisk is present.

Removal of tamarisk for the benefit of the

California red-legged frog must be weighed

against any potential losses of breeding

habitat for the flvcatcher. Monitoring of avian

use of tamarisk ai a targeted site should

decrease the chances that negative impacts >
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may result. Overall. increased streamside
habitat and decreased disturbance by
recreationists and livestock in stream systems
should benefit all of the above avian species.
Increased connectivity between drainages will
facilitate population expansion of each
species as fragmented habitat is one of the
factors contributing to declines.

Saltmarsh common yellowthroat. The
saltmarsh common yellowthroat utilizes a
range of aquatic habitats in the San Francisco
Bay arca. Because the runges of the
yellowthroat and California red-legged frog
overlap in the periphery of San Pablo Bay and
its tributaries, in wetlands in Marin County
(e.g., Olema Marsh}, in southern San
Francisco Bay streams {e.g.. Coyote Creek),
and at Pescadero Marsh, protective measures
for the Californiu red-legged frog that

enhance or proteci riparian corridors and -
marshes where they interface with salt

marshes. should also provide nesting,

foraging. and dispersal habitat for the

saltmarsh comnmon yetlowthroat. These areas

will particularly provide suitable habitat for

the yellowthroat during high tides when

refuge is required for survival.

Marsh sandwort and Gambel’s watercress.
Recovery efforts that protect habitat areas in
San Luis Obispo County will benefit these
plant species as well as the California red-
legged frog. Further, mitigation of ahtered
hydrology and elimination of non-native
plant species {such as eucalyptus where it is
deemed 4 threat to water quality and ripariun
habitat quality) will restore habitat for each
species.
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I1l. Outline of Recovery Actions

A. GUIDANCE FOR DEVELOPMENT OF WATERSHED MANAGEMENT PLANS
AND IMPLEMENTATION OF RECOVERY TASKS

The fallowing snidelines should beossed when implementing the recovery tasks s outtined in
sectior [ Thes provide speciie recammiendations for minimizing the elfects of various lind
and woster uses, prediion, and aivand waner contamination and proy ide recammendations b
S oecsertion These pudelines il be vaduable when developing waternshed

et aend proteeton plane Cee Tash # 1 developing misigation ieastres Tey

et praject during wction T comsniltions uider the Bndimgered Spevies A
i
.

st

conservation plimaing S e Calitrnia red-legged frog
Pyatest suitahie habitats and hutfers in perpetuity.

4. Foeourage and assist counties aond owners of large tracts of natural fanids 10
develop preserves, conservation hanks, and/or mitigation banks.

Owners of Large racts of natural land (public and privage should be encouruged 1o
participate in conservition pluming by estublishing preserves or mitigation hanks.

. Purchase conservation easements or parcels from willing sellers where
acquisitions may protect existing populations, allow for expansion of
metapopulations, and increase the quantity of protected suitable habitat within
the range of the species. '

Expanding the acreage of protected high quality habitat within core areas and high
priority watersheds will contribute to recevery of the Califarnia red- legged frog by
increasing opportunities for dispersal. population expansion. and recolonization. The
~detineation of core areas (Figure 12, Table 4. and Appendix C) provides direction on
where habital suitability and connectivity are constdered important for long-term
recovery of the California red-legged frog and where Tand acquisition ov prolection is
necessary, In addition 1o expanding protection within designated core areas,
increasing the connectivity between core areas and occupied \wtuxhuds may also
nerease recovery potential. Therefore. lands that are not designaied as core areas
should ulso be cvaluated using a landscape approach 1o determine their pessible
importance o species recovery.

Several areas have been noted as being very important 1o the ecological function of
adjacent sites that currently support the Culifornia red-legged frog. For example.
protection of lands upstream from the Corral Hnlluv\ Feulogical Reserve will incredse
and maintain suitability of this Reserve for frogs. Protection of coastal areis aw ned
iy the Hearst Corporation will allow for pratection of frogs in the San Stimeon
Vicininy by miaintaining contiguous habitil Devessur for dispersal aad population
sxpansion. Long-term protection of parcels in these. and other areas. should be
pursaad vie conservition casements or othet meis of permanent protection

Isolated sites such as stonck ponds. which current!y support frogs in the Sterra Nevada
foothills. ase also in need of protection. Protection of at feast a 3-kidometer (2-mile)
ridins Mo these isalated pands mun contribute w range expansion in the Sicrras,

b1
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Opportimities Lo acquire inholdings within National foreses should be purssed and
vehicles for achieving this may include tand swaps. Again. protection of the
watershed. including stream reaches up- and downstream of known populations and
adjacent uplands. will increase the potential for long term suitability of such sites for
the California red-legged frog.

¢. Establish appropriaie buffers within urban and agricultural areas on a site-by-
site basis. '

Buffers should be established and preserved through the same mechanisms used (o
secure habitat. Incorporation of research on dispersal habits of the California red-
leaged frog. and influences of habitat type and gradient, should increase the
understanding of appropriate bulfers by site. Dispersal habits and habitat needs of the
frog should be provided to planning agencies so that appropriately sized buffers.
habitat areas. and corridors (i.c., dependent on site-specific conditions. topography.
ete.) can he buili into project plans.

2) Develop and implement guidelines for maintaining adequate water flow regimes,

particularly in California red-legged frog habitats downstream of impoundments,
waler diversions, and residential or industrial developments,

Altered water regimes can result in a multitude of direct and indirect impacts to the
California red-legged frog and its habitat, ranging from unseasonable flows that disturb
egg masses to loss of aguatic habitat by excessive groundwater withdrawals or stream
diversions. Data should be collected to identify the in-stream flow needs necesgsary to
restore natural, seasonal flow cycles and thus maintain optimal habitat for protection and
recovery of the California red-legged frog and co-occurring species. Care must be taken to
consider the varying needs of co-occusring species and accommodate potential conflicts.
While water flows will vary with weather conditions and thus may not be consistently
maintained, particularly in drought conditions, measures should be proposed and
agreements implemented to secure the needed flows when diversions, impoundments, or
wrban wastewater flows threaten the integrity of the hydrologic regime.

a. Provide water budgets to county planners and water districts that identify needs
for the California red-legged frog.

Work with authorities to secure appropriate flows, limit the amount of water pumped
from wells during late summer months and drought periods, and/or manage small
impoundments in a manner that increases suitability of habitat in reaches up- and
downstream of dams. Sites that are in need of water budgets include coastal streams,
particularly those in the Central Coast Recovery Unit (i.e., San Simeon Creek and
Santa Rosa Creek in San Luis Obispo County).

b. Manage dams and reservoirs that affect populations of the California red-legged
frog.

Water suppliers and reservoir operators should consider operational changes that
result in environmental enhancements while preserving water quality and quantity to
the extent consistent with environmental goals. Management actions may include
seasonally drawing down water levels fo remove non-native aquatic predators or
release of flows 10 create and/or maintain breeding habitat for the California red-
legged frog downstream of dams. Goals should include restoring natural hydrographs
and minimizing unseasonable flows,
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Diversions on the Los Padres National Forest and other public and private lands (1.e..
other National Forests. Bureau of Lund Management. State Parksy that have not
undergone environmental review should be analvzed for impacts to the California red-
legged frog and associated species and managed for habitat suitability. Because small
impoundments can also create habitat for the California red-legged frog, site-specific
determinations of benefits and/or impacts are necessary.

Where feasible, remove dams that have eliminated or reduced populations of the
California red-legged frog on National Forest lands and other public lands.

Managers of public tunds should consider removal of dums and diversions
{particularty those that divert springs) that are negatively affecting the extent and
suitability of California red-legged frog habitat. [n particular, removal should be
considered when such lacilities no longer serve their uselul purpose and when they
could feasibly be replaced by other. less environmentally damaging facilitics capable
of supplying water of equal or bétter quality compared 1o 1he facility, proposed for
remaoval,

For example, the Matilija Dam on the Los Padres National Forest has been identificd
as an obstacle to the flows necessary fur suitable breeding habitat for the Califomia
red-legged frog in Matilija Creek an the Los Padres National Forest land. Fusther.
careful review of the 190 spring diversions on the Los Padres National Forest, and

_remov'al of these diversions where appropriate. is recommended. Where dam removal

is not feasible; modification of the structures and.systems shouid be completed to
provide suitable habitat for the California red-legged frog.

Other locations where careful review and possible elimination of impoundments is
necessary include the tributaries to Afio Nuevo State Park. Impoundments here are a
source of non-native predators (i.e., warm water fish and bullfrogs) (M. Westphal
pers. comm. [998). Restoration via impoundment removal may be the best long-term
solution to the threat of non-native predation on the California red-legged frog at this
Iocatxon :

In some cases, dams provide the requisite impoundment of water that is required for
Californid red-legged frog habitat where none existed betfore (e.g., stock ponds) so
surveys and suitability analyses must be carried out prior to removal.

Develop and implement best management practices to prevent or minimize adverse
impacts fo the California red-legged frog from in-stream and stream bank activities
associated with mining operatlons.

Activities such as gravel mining and suction dredging can degrade California red-legged
frog habitat in streams and creeks by altering the morphology and hydrology of these
aquatic systems, facilitating the proliferation of non-native aquatic species and increasing
sedimentation. Identification of watersheds with this problem is needed for recovery with
subsequent development and implementation of measures that reduce effects.

‘a.

Identify streams for which in-stream and stream bank activities associated with
mining threaten habitat suitability for the California red-legged frog.

A survey of streams which are subject to gravel mining operations is necessary. Placer
mining and gravel extraction impacts may be greatest in the Sierra Nevada foothills.
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Determine the effects of suction mine dredging. gravel extraction. and placer
mining-on the California red-legged frog.

An analysis that evaluates the effects of suction mine dredging and placer mining on

\he California red-legged frog and its aquatic habitat is necessary. While many wacy

guality impacls have been identified (e.g.. increased sedimentation}. determining the
relationship between degraded water guality and [rog reproduction and survival wiil
aid development of munagement guidelines and minimization measures 1o protect the
subspecies. : '

Develop gravel mining guidelines for streams where gravel mining is identified
as a threat to the suitability of habitat for the California red-legged ITog.

Upon identification of streans tor which these activities are o threat to the suilubilin
of habitat for the frog. measurcs nay he necessasy 1o minimize the impacts 1o aquatic
habitat. Minimization measures or guidelines should be applied in suitable habitat for
the tfrog. Management guidelines may inchude such measures ast semoval of artificial
pools that have been created by suction dredging and now harbor non-native aquatic
species (or may in the future). bank stabilization. reduction and containment of
sediments, reduction of highbanking. and removal of gravels and soils above the high
water thark and on adjacent termaces.

Appropriate sites for doing impact analyses and applying guidelines include portions
of the Los Padres National Forest {portions of the Santa Y nez. Ventura-Matijita. and

Piru watersheds), watersheds in the Sierran foothills, and other problem areas as they
are identified. ‘

Eliminate mining activities in drainages with known California red-legged frog
populations.

In identified high use ar¢as. elimination of mining activities within 1.5 kilometers (I
mile) up and downstrearn of known frog populations will contribute to recovery by
eliminating potential negative effects on frog reproduction and survival. Sediment
loads should be monitored for mining activities conducted greater than 1.5 kilometers
(1 mile) upstream to evatuale whether California red-legged frogs are negatively
impacted. 1f so, minimization measures should be. enacted to reduce degradation of
water quality. Elimination of mining activities is recommended on ali public lands
and in core watersheds where California red-legged frogs are threatened by such
activities. Where elimination is infeasible due to valid patented claims, and where
mining operations are already permitted under the state Surface Mining and
Reclamation Act, guidelines should be implemented to avoid impacts.

Identify areas where acid mine drainage may be affecting California red-legged
frog populations, and identify measores to reduce or eliminate the effects.

Acid mine drainage is associated with the extraction of many metals. High acidity can
have direct effects on the frog and their prey base, or indirect effects by interactions
with other actual and potential contaminants. Some elimination or reduction of
contaminant exposure might be accomplished through zoning regulations. This may
entail working with counaty planning departments and agricultural commission offices
10 define areas where certain activities are not permitied or certain chemicals dre
restricted.
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Control/eliminate non-native species/predators (plants, vertebrates, invertebrates
using methods that are determined to be the most effective.

A lurge component of the threats to California red-legged frogs involves the presence of
non-native predators. particularly warm water fish, crayfish, and bullfrogs. In addition.
some regions in southern California may benetit from control of African clawed frogs.
Although introduced predators can be considered ubiquitous in many watersheds within
the current and historic range of the frog, areas of high concentrations should be identificd
and the numbers of non-native predators reduced: As a shont-term method, physical
removal of non-native predutors may be most beneficial. However. pro-active means of
||.du<_m" the conditions in which non-native predators thrive is a long-term priority,
Sustainable Tand uses that maintain high suitability for the California red-legged frog
rather than degraded conditions where non-natives have a competitive advintage should
be encouraged, '

a. ldentify sites that require control or elimination of non-native predators.

Through implementation of this recovery plan. many sites needing non-narive
predator control are expected to be identified, However. based on current information,
the following sites have been identified as areas which may beneftt from non-native
predator removal: Garin Dry Creek and ponds/drainages.in Pleasanton Rudge
Regional Park (Alameda County). Arroyo Del Valle (Alameda County), upper
Alameda Creek and other drainages in the Sunol Regional Wilderness (Alameda
County), Bollinger and Brushy drainages (Contra Costa County). Kellogg Creek.
Castro Creek and drainages in the Black Diamond Mines Regional Preserve (Contra
Costa County), Diablo Foothills Regional Park (Contra Costa County), portions of the
Golden Gate National Recreation Area including Tennessee Valley and bordering
drainages (Marin County), Mountain Lake in the Presidio, (San Francisco County}.
Crystal Springs Reservoir and Pilarcitos Lake on San Francisco Water District tands
{San Mateo County), the Corral Hollow watershed (San Joaquin County), Oristemba
and Garzas Creeks {Stanislaus County), Afic Nuevo State Park and Reserve (Santa
Cruz County), ponds and lakes in Henry W. Coe State Park (Santa Clara County).
ponds and takes on Palassou Ridge ( Santa Clara County). Romero Creek and ponds
on Romero Ranch (Santa Clara and Merced Counties} Fort Hunter Ligget (San
Antonio and Nacimiento drainages. Monterey County), Little Oso Flaco Lake (San
Luis Obispo County), and areas within the Los Padres National Forest. Yosemite
National Park, Eldorado National Forest, and Plumas National Forest.

b. Eliminate predators utilizing various methods to determine the most effective
means.

Many methods for contrelling/eliminating non-native predators exist and yield
differing results (i.e., pond drainage. physical removal. rotenone). Various methods
should be tested to determine which are the most successtul and cost etfective.

c. Eliminate breeding habitat of non-native predators.

In idertified problem areas. potential and known breeding sites of nor-native aquatic
predators {e.g.. stock ponds, siaull reservoirs) should be eliminated near known. or
potential California red-legged frog habitat. Physical removal Gee., filling in a stock
pond known 1o be infested with non-native species) may be necessarys this may be
more cost effective and produciive over the jong-term than removing individuals.
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Surveys should be conducted privr o such actions W ensure that the Cakfornia red-
legoed frog is not breeding in thuse areas:

Maintuain watersheds that are free from non-native predators.

Some ponds (e.g.. Mud Dam Pond on San Franciseo Public Utility Commission
Lands and some ponds on East Bay Regional Park District kaids) support the
Catifornia red-legged frog and are notinfested with non-nadive predators. Careful
monitoring and preventative management should be carried out 1o avoid invasions,

Use appropriate animal control measures to reduce impacts of raccoons and
other predators associated with urbanization.

Preventative and reactive nicasures wken within urhamzed arcas may deerense the
profiferation of predators. Such measures may include waste managenient in pablic
patrks and housing developments. control of feral pets. discouraging the public from
accidentally or intemtiopally feeding wild predators such as raccoons. amd animad
removal if predator populations appear 1o be significantly detrimemal to the
Calitornia red-legged frog breeding success and survival,

Remove arundo, tamarisk, cape ivy, and other non-native plant species if they
are threatening habitat suitabitity. :

In-addition to non-native animals. a number of pon-native plants threaten the integrity
of the frog’s habitat.in aguatic systems. These non-native plants can out-compeie, and
ultimately replace, native plants resulting in the loss of plant species diversity and
wildlife habitat. The relationship between the presence of non-native plants and
habitat suitability for the frog should be investigated. If these plants threaten habitat
suitability, they should be removed. In the case of non-native plant removal. the
effectiveness of eradication should be verified and post-treatment revegetution efforls
should be conducted promptly to ensure adequate vegetative cover in treated areas.
Areas identified thus far as having an intense invasion of non-native planis include
the following aguatic systems: Santa Ynez, Ventura-Matilija. Santa Paula. Sespe. and
Piru watersheds on the Los Padres National Forest, San Simeon and Sunta Rosa
Creeks in San Luis Obispo County. areas in the San Gabriel Mountains and maost
southern California sites. More sites are expected to be identified in the future.

Decrease the extent of and/or cease artificial stocking of non-pative lish.

Stocking of non-native fish should occur only in aquatic systems that have been
surveyed for sensitive native aguatic species and where these sensitive species are
deemed absent. Surveys should be conducted upstream and downstrean from a
stocking site prior to stocking. Watersheds that support the Culifornia red-legged frog
should be allowed to revert to either a fishless system or a community of native
aquatic species. depending on the historic conditions. Stocking of non-native fish
<hould be discontinued in National Park waters. State and Regional Parks.
Vandenberg Air Force Base. and core watersheds.

Remove restrictions on the take of feral pigs and encourage their removai from
red-legged frog habitat including associated uplands.

Eliminate practice of reieasing iranstocated urban predators sucit as raccoons,
skunks. and opossums into California red-legged frog habitat areas.
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Reduce the detrimental effects of livestock grazing and increase incidental benefits

assoriated with livestock grazing on public and private lands.

Although research is necessary 1o understand the interactions between livestock grazing
and the frog, and to determine the optimuem grazing regimes for California red-legged frog
habitat suitability and survival (see task 10.12 below ). opportunities currently exist to
manage gr_u";f.éd lunds in 2 manner that reduces impacts to or enhances frog habitats.

a.

Iimplement guidelines for construction, maintenance, and management of

_artificial ponds.

Because of the variability of aquatic systems from either natural climatic changes or
anthropogenic effects, the survival of populations in all aquatic habitats may depend
on the continued presence of ponds. springs, or pools that wre disjurct from streams.
I maany Calitorni red-légged lrog metapopulations. artificia) ponds maimained for
watering livestock are the principal sources of the young frogs that annuatly’
repoputate the witershed. Appendix D provides guidelines that may be used to create
and manage artificial ponds for the berefit of California red-legged frogs and/or
enhance cxisting ponds to incréase suitability, Private landowners should be
n_ncoumgu_d to implement the recommended pond guidelines on a voluntary basis, and
public managers should implement these guidelines where California red-legged
productivity is low due 1 poor breeding habitat conditions in natural aquatic systems,

“Areas where pond construction and maintenance are expected to benefit California

red-legged frogs include cattle ranches, dairy farms, and nurseries (particularly
nurseries along the central coast south of Half Moon Bay). At existing and future
nurseries. supplemental irrigation ponds can be constructed for use by frogs when
irrigation ponds are drawn down. Cost sharing incentives and safe harbor agreements
may be appropriate for landowners who choose to participate in hdbltd[ enhancemcnts
such as pond creation (see Appendix E). '

Increase the number of private landowners who develop and implement
California Rangeland Water Quallty Management Plans.

Landowners should be encouraged to develop California Rangeland Water Quahty
Management Plans. Because the primary goais of these plans are to maintain and
improve the quality of surface water, implementation of such self- lmllalf:d plans will
improve habitat conditions for the California red-legged frog.

Test grazing strategies to determine grazing regimes that are most compatible
with California red-legged frog breeding and survival and habitat suitability.

Several grazing strategies and guidelines may minimize impacts to the frog: Strategies
that should be analyzed include rest-rotation and deferred utilization, varied livestock
types {i.e., change from cow-calf operation to steers or breeds which utilize dry
habitats). and/or lowered stocking rates for lighter utilization levels to limit forage
removal.

"Develop and implement grazing guidelines or enhance existing guidelines for

public lands which have been identified as having habitat quality concerns due to
livestock grazing.

Guidelines must be site-specific and could include actions such as: fencing, relocation
of water and salting sites away from wetlands. maintenance of stream bank stakility
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{i.e.. no more than 10 percent of natural stream bank stability altered by ¥ivestock
trampling, chiseling, and sloughing), management of upland herbaceous vegetation
such that utilization does not exceed 50 percent of annual growth (depending on the
site conditions), and monitoring of utilization and subsequent habitat suitability for
frogs.

Areas needing grazing guidelines to reduce impacts to frogs and increase suitability of
habitat include the following: portions of the East Bay Regional Park District (i.e.,
Garin Dry Creek Regional Park), areas of high levels of grazing on National forests
(i.e., portions of the Carmel, Cuyama, Sisquoc, and Piru watersheds on the Los Padres
National Forest), State parks, and publicly owned portions of core areas. Additional
areas should be included if overgrazing is negatively affecting the California red-
legged frog.

e. Reduce water quality degradation associated with livesiock grazing and horse
corrals.

Areas in which livestock and horses congregate typically experience high levels of
nutrients due to urination and defecation by these animals. This has been identified as
aproblem on the Golden Gate National Recreation Area and Point Reyes National
Seashore, and it is likely that this problem exists in other areas throughout the range
of the frog. Measures should be implemented to alleviate water quality degradation.
Suggestions include Jimiting the extent of time that livestock/horses are allowed o
congregate in watersheds harboring the California red-legged frog. If a demonstrated
threat to California red-legged frogs exists, horse corrals should be moved to at least a
150-meter (500-foot) distance from known and potential breeding sites until
appropriate buffers are determined through experimental research.

6) Reduce the effects of timber harvest activities on the California red-iegged frog and
its habitat.

Timber harvest activities are considered a threat to watershed integrity when guidelines
are not in place to reduce adverse impacts. This is a particularly important issue in the
North Coast foothills and the Sierra Nevada foothills.

. a. Develop and implement timber harvest gnidelines to reduce impacts to the
California red-legged frog and their habitat.

. Guidelines for minimizing impacts associated with timber harvest activities should be

- developed for each timber region within the current and historic range of the frog.
Implementation of guidelines should be refined for individual sites (1.e., based on
topography, watershed conditions).

b. Develop regional dichotomous keys for assessing potential effeets of proposed
timber harvest plans.

As described in section I, part G of the Introduction (Regulatory Protection and
Conservation Measures), a dichotomous key exists to assist land managers and timber
harvesters in the analysis of potential project impacts. This key has been successfully
used by foresters, and is viewed as a means for harvesters (0 actively take part in the
analysis with a full understanding of the rationale for assessing impacts. This
dichotomous key should be refined for each recovery unit so that the key is more
specific to regional habitat conditions and harvest practices. Specifically, a refined
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key should he developed for the Sierra Nevada feothills, North Coast foothills. and
the Northern Transverse and Tehachapi ranges recovery units,

¢. Design and maintain roads in a manner that reduces impacts.

Erosion control féatures should be established on skid trails and vactor roads
immediately upon completion of yarding on them in wet weather conditions. Rowud

" surfaces should maintain a hard surface (e.g.. rock hardness) during periods of roud
use. Roads should be designed with the minimum widith necessary to support the
proposed use. roads on steep slopes (greater than SO percent) should be full-bench
design. and spoils shotld Be disposed on grounds that are Jess than 30 percent slope
and remote from watercourses. New roads ind these requiring reconstruction should
be cut-sloped with rolling lips. The Calitomia Forest Practice Rules shoudd be
consulted for additional measures to reduce impiets and sedimentation:

7)  Develop site-specitic guidelines for recreational uctivities to reduce or eliminate

impacts to the California red-feggéd frog where these activitiés pose an o-going
threat to habitat quality.

Hiking, fishing. horseback riding. and back country camping vccur over large arcus on
public lands such as National Forest, Bureau of Lund Munagement. State. and regional
park lands. Habitat impacts associated with usé of trails and roads. use ol developed
recreation sites. and dispersed use include welland vegetation rampling. soil compaction.
sedimentation, bank destruction. dammed pools. vegetation clearing, introduction of
contaminants, and introduction of non-native fish and wildlife species. Impacts to the
California red-legged frog may include direct loss of egp masses and tadpoles due to
trampling and decreased suitability of aquatic habilats due to the proliferation of non-
native predators, sedimentation of pools, vegetation clearing or trampling, and decreased
water quality.

a. Reduce the impacts of trail and road use on California red-legged frog habitat
within public Iands.

Again, depending on the site-specific needs for California red-legged frogs, tratls and
roads may need to be rerouted to avoid stream crossings and rerouted a distance of at
least 150 meters (500 feet) from wetlands {i.c.. springs, wet meadows. ponds,
marshes). Where stream crossings ave absolutely necessary, measures that ensure that
crossings do not degrade frog habitat should be implemented. Vehicular-activities
should bé excluded from riparian and othér wetland areas unless adequate 'stream
crossings exist to prevent sedimentation. Roads near known source populations of the
California red-legged frog should be closed annually, if feasible, during the late
winter and spring to prevent the killing of subadult and adult frogs on roads. With
each of these actions, care must be taken to avoid impacting other species.

Management plans should include impact minimization actions such as: (1) closure or

reroutes of trails or trail segments that cause degradation of aguatic systems,(2)
development of trails and overlooks which provide the public opportunities to view
"unique resources without impacting those resources, (3) closure and relocation of
campgrounds and other developments to arcas that are within a 150-meter (500-foot}
distance from weslands, (4) development of interpretive trails and signs to educate the
public about sensitive resources and habitats. (5) restoration of aguatic and upland

areas that have been heavily degraded by recreational activities, and (6) installation of

space barriers installed as appropriafe o protect sensitive habitat areas, Existing
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guidelines for road development. maintenance. drainage. and suriaciag should be
followed to decrease impacts to the California red-tegged frog hubitats,

Minimize off-highway vehicle impacts.

A high priority is to develop management gutdelines for off-road vehicle uses where
recreation activities have resulted in sedimentation of streams and ponds and the
degradation of upland habitats. Off-road vehicle activities upstream of the Corral
Hollow Ecological Reserve are decreasing the suitability of the ecological reserve due
to high rates of sedimentation during peak stream flows. In addition. many areuas in
National forests need management of off-road vehicle use in sujtable and oceupicd
habitats to decrease timpacts to the California red-legged frog and other sensitive
species, Sediment monttering guidelines. permanent or seasonal closures, and
development and maintenance of siltation ponds are necded in these arcus.

Reduce impacts on the California red-legged frog from developed recreation
sites and dispersed recreational use on public lands,

Developed sites, including day use areas and campgrounds, often attract
congregations of people around water. Management plans for developed recreational
sites on National Forest, State park, and Regional park lands are needed to minimize
tmpacts to the frog. Developed recreational sites in need of management include areas
along Arroye Seco, Santa Ynez, Ventura-Matilija. Sespe, and Piru drainages on the
Los Padres National Forest. On the Los Padres National Forest, areas with greatest
concentrations of dispersed use include portions of the Carmel, Arroyo Secol'. Big Sur.
Sisquoc, Santa Ynez, Ventura-Matilija, Santa Paula, Sespe, and Piru drainages. Other
areas of high priority that need management plans inciude State and Regional parks
that currently support populations of the California red-legged frog.

Decrease the exposure of the California red-legged frog and their habitat to
contaminants.

Currently, the sensitivity of the California red-legged frog to pesticides, herbicides, heavy
metals, air pollutants, and other contaminants is Jargely unknown. Research on the
relationship between the frog and pollutants is necessary and will contribute to the
knowledge base required for development of management guidelines with respect to
contaminants. Several contaminated areas have been identified (e.g., Vandenberg Air
Force Base) where the California red-legged frog may be exposed to toxins; at these sites,
contaminants should be removed and other measures that decrease exposure of the frog
should be undertaken.

a. Use habitat-based measures to prevent contamination of California red-legged

frog habitat.

Habitat-based recovery actions that prevent the moveraent of pesticides into the
aquatic environment should be used to reach this goal. For example, well-vegetated
riparian areas and/or vegetation buffers around natural and artificial ponds should be
protected and/or enhanced in agricuitural, urban. and suburban areas 1o prevent aerial
drift and overland flow of chemicals into wetlands. Intensive farming should be
avoided within a 300-meter (1,500-foot) buffer from wetlands,
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Develop contingency guidelines for hazardous material spills.

Measures to avoid contact with hazardous materia) will preserve the integrity of’
aguatic systems and habitats needed by the frog. Having contingency plans in place
will reduce the likelihood that unexpected spills will negatlvely affect the California
red-legged frog and dssomatcd species.

Identify point and non-point source pollution and develop guidelines to reduce

impacts.

Identification of pollution sources will provide the focus for implementation of
appropriate guidelines and impact minimization measures. Some point-sources have
been identified and include Las Tables Creek in the Lake Nacimiento drainage
(Monterey County) which receives acid inine drainage from the Buena Vista and Klau
Mercury mines, Chorro Creek (San Luis Obispo County) which received high levels
of chlorinated water (50 parts per million) in 1997, the: Guadalupe Oil Field {San Luis
Obispo County), San Justo Reservoir (San Benito County) which has high selenium
levels, the Goleta vicinity (Santa Barbara County) where sediment and water samples
show high levels of benzene; arsenic, and selenium from past oil industry activities.
and ponds on Vandenberg Air Force Base (Santa Barbara County). Identification of
non-point sources should include waste water d!‘;chargcs and areas in which use of
agricultural chemicals is concentrated.

Clean aquatic habitats that support the California red-legged frog and are
known to be contaminated,

As noted above, several areas within the current range of the California red-legged -
frog are known to support the subspecies despite high levels of contaminants. Clean
up and remediation are necessary at each site. For example, some ponds on the
Vandenberg Air Force Base are contaminated but support the frog, Researchers have
noted physical deformities and research is necessary to determine the causes.
California red-legged frogs should be removed from the site while clean up occurs
and etther refocated or allowed to disperse back into ponds once water quality has
been improved.

Substitute strongly caustlc fertilizers or their components with less dangerous
substances.

Amphibian mortality, skin lesions, and burns have been associated with the caustic
materials found in mineral fertilizers (Schneeweiss and Schneeweiss 1997). Less
dangerous substances should be used in place of these chemicals.

Stop contamination of riparian areas from the direct application of herbicides
and pesticides by road crews (e g., county departments of transportation,
Caltrans)

The use of materials known to be toxic to aquatic and riparizn species are routinely
applied for control of roadside weeds and other unwanted vegetation, This is
particularly important where ditches, riparian areas, and springs occur at roadsides.

9) Develop guidelines for fire management practices (i.e., prescribed burns, emergency
fire suppression, emergency water use) to decrease incidental impacts to the

Cali

fornia red-legged frog.
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Many public lands do not currently have specific guidelines for fire managemern
activities. Routine and emergency plans should be modified to include protective measures
for the frog while maintaining fire fighter safety and protecting life and property.

Prescribed burning should be used when doing so witl enhance ecosystem health (e.g..
reduce fuels. control non-native ptants) and decrease chances of catastrophic fires.
However, prescribed burning should be carried out in upland habitats during seasens when
frogs are not likely to be dispersing or estivating in uplands, if ecologically appropriatc.

Guidelines for emergency fire suppression could include such actions as: restricting the
use of fire retardant drops in wetland habitat areas: avoiding breeding pool habitat for
water supply sites: avoiding estublishment of staging areas within a minimum of 150
meters (300 feet) from California red-legged frog habitat: prohibiting sotid and sanitry
waste fucilities in the vicinity of aquatic habitats: signing. fencing. or closing areus of
California red-leeged frog breeding habitat: developing inspection and monitoring
requirements for operating plans: and briefing hand crews on locations and types of {rog
hubitats.

The current fire management guidelines used by State parks should be evaluated for
compatibility with the California red-legged frog and revised in a pranner that enhances
the ecosystem and watersheds upon which the frog relies. This should also be done for
National forests and lands managed by the Bureau of Land Management where the
California red-legged frog is present. A priority is the implementation of best management
practices by California State Park staff in implementation of the State-wide burn program.

Develop and implement best management practices to prevent or minimize adverse
impacts to the California red-legged frog from in-stream and stream bank activities
associated with flood control actions.

Guidelines on flood control measures should be developed and implemented on public
tands. Guidelines could include actions such as: maintenance of appropriate levels of
down woody material in riparian zones and within a 150-meter (500-foot) distance from
ponds, marshes, and other aquatic habitats; avoidance of seeding/revegetating treated
areas with non-native species (including using mulch that may contain non-native seed
species); contour felling of trees within or just outside riparian zones to help reduce runoff
and sedimentation of streams; and monitoring to verify effectiveness of actions.
Guidelines should address impacts of flood control activities carried out upstream of
California red-legged frog habitat.

Implement watershed management and protection plans using cooperative
agreements and existing incentive programs.

Traditional fee title acquisition by government or private resource interests s an effective.
but expensive. way of protecting resources. Other mechanisms to protect habitat on
private lands include: 1) local zoning restrictions that prevent incompatible uses, 2)
ransfer of development rights. 3) fee title donations, 4) sale or donation of conservation
easements, 5) land swaps, 6) sale and back lease or resale programs with restrictive
covenants, and 7) use of existing incentive programs (described in Appendix E). Support
and assistance of private landowners in conserving and recovering the frog may be gained
by developing economic and other incentive programs (velief from taxes, tax credits, tax
deductible habitat management expenses, safe harbor agreements).
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B. RECOVERY TASKS

1.0

2.0.

3.0

Develop and implement watershed management and protection plans for core
areas.

While the California red-legged frog uses streams. ponds. and other wetlands to varying
degrees. an assumption of this recavery plan is that a varied landscape with multiple
opportunities for breeding within a watershed is optimum. For example, these frogs may
rely on artificial ponds for the majority of reproductive output but move into streams in
wel years or when suitability is increased via restoration. Thus. having both habitat
types in optimum condition. within the ldﬂd‘»cdpu'Wd[Cl‘ShLd will provide the variety of
available habitats on which C:.lllit)l’l'lld red- legged frogs typically rély. Watershed
tupravements are expected to increase habitat for the Californii red-legged frog by
providing suitable squatic sites lor breeding that are maintained by hydrological bujance
and located within a matrix of adjacent uplunds that are managed appropriately (i.e..
have stabilized soils and are not {rugmented).

‘Management and protection plans should be developed for each core area as listed in

Table 6: Watershed assessments will be necessary to determine restoration and land
management needs for each watershed. Methods to enhance habitat and minimize or
eliminate identified threats should be included in the management and protection plan.
Each plur should include proposals to mcrememaliy protect, via conservation
easements, fee title, acquisitions, or other mechanisms, important breeding and dispersal
hzbitats. The Guidance for Development of Watershed Management Plans and
{mplementation of Recovery Tasks (section 111.A) should be used to assess the needs
within a particular drainage and to develop appropriate tand use guidelines, threat
minimization measures, and/or land protection and restoration measures.

Because ownershlp within targeted watersheds is l1kcly to cncompass multiple land
owners, multi-entity cooperative watershed management plans will be necessary to
secure appropriate flows, control predators that may disperse into frog breeding habitats
trom within or outside a witershed, combine restoration and enhancement efforts, and
manage use of uplands to allow for maintenance of suitable wetlands.

Develop and implement watershed managenient and proteétion plans for each
watershed that currently supports populations of the California red-legged frog
{priority 2 watersheds).

Within priority 2 watersheds, known or potential California red-legged frog habitat
should be managed in a manner which maintains or enhances the suitability for this
species. Land use guidelines should be implemented, as appropriate, to minimize
impacts to California red-legged frog populations (see Guidance for Development of
Watershed Management Plans and Implemeniation of Recovery Tasks). Preservation of
habitat, via acquisition or easements, may further protect the species in priority 2
watersheds.

Develop and implement watershed management and protection plans for each
watershed that was historically occupied by the California red-legged frog (priority
3 watersheds).

Priority 3 watersheds are areas that historically harbored California red-legged frogs. In
priority 3 watersheds. the likelihood of successful recovery is less than in core areas and
priority 2 watersheds. These areas will need (in most cases) extensive rehabilitation
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Table 6. Core areas targeted for development and implementation of management and protection pi'ans for the
California red-legged frog.

Recovery Core Area Conservation Needs
Task #
1.1  Feather River Protect existing populations, remove non-riative predators, protect and restore

wetlands within watershed, reestablish populations within this watershed and/
or augment existing populations with additional individuals.

|2 Yuba River-South Fork Feather Protect existing populations, remove non-native predators, prolect and restore
wetlands within watershed, reestablish populations within this watershed and/
or augment existing populations with additional individuals.

1.3  Middle Fork American River ~ Control bullfrogs, reestablish populations within this watershed.

1.4 Cosumnes River-South Fork Protect existing populations, restore additional habitat, protect

American River connectivity, reestablish populations and/or augment existing population.

1.5  South Fork Calaveras Control bullfrogs, minimize effects of off-road vehicle use by eliminating
‘ vehicle trails in California red-legged frog habitat, reestablish populations.
1.6 Tuolumne River Control non-native fish and amphibians, reestablish populations (e. g at
' Swamp Lake, Miguel Meadows).
1.7  Piney Creek Control bullfrogs, reestablish populations.
1.8 Cottonwood Creek Control bullfrogs.
1.9  Putah Creek-Cache Creek ‘Reduce impacts of land uses, protect and restore wetland habitats, reestablish
“populations. A ‘-
1.10 Tributaries to Lake Berryessa  Protect existing populauons reduce xmpacts of recreation, augment existing
populations.

1.11  Upper Sonoma Creek - Protect existing populations, conduct subwatcrshed assessments and

- management, control bullfrogs mamtam dams

1.12  Petaluma Creek-Sonoma Creek Protect existing populations; rcduce 1mpacts of urban development; protect,
restore, and/or create breedmg and dispersal habitat.

1.13 Point Reyes Peninsula. . Protoct existing populanons, control bull,frogs, pontinue genetics research on
- R a: aurora and R.a. draytonu, manage hvcstock and horsc cotrals to prevent
numcnt loading problems.

1.14 Belvedere Lagoon Encourage voluntary creation and!or management of habitat on private lands.

1.15 Fagan-Jameson Canyon-- - ' Protect existing populauons from current and future urbanization, create and
Lower Napa River - manage alternative breeding habitats,’ protect dlspersal corridors.

i.16 East San Francisco Bay Protect existing populations; control non-native predators; study effects of

grazing in riparian corridors, ponds and uplands (e.g., on East Bay Regional
Park District lands); reduce impacts associated with livestock grazing; protect
habitat connectivity; minimize effects of recreation and off-road vehicle use
(e.g., Corral Holiow watershéd); avoid and reduce impacts of urbanization;
protect habitat buffers from nearby urbanization.

1.17 Santa Clara Valley Protect existing populations, control non-native predators.
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1.18

119

[.20

121

1.22

1.25

1.26

1.27

1.28
1.29

1.30

1.31

1.32

.33

South San Francisco Bay

Protect existing populations, control non-native predators, increast
connectivity between populations, reduce erosion. implement guidelines for
recreation activities to reduce impacts, xmplement forest practice guidelines,

* reduce impacts of urbanization.

Watsonville Slough-Elkhorn
Slough

Carmel River-Santa Lucia

Gablan Rhngc

Estero Bay

* predators, reduce water diversions (o ensure adeqmte flows (e.z.. Villa Creek.

AITOYO Gf_ande

Santa Maria-Santa Ynez River

Sisquoc River

Ventura River-Santa Clara River
Santa Monica Bay-
Ventura Coastal Streams

Estrella River

San Gabriel Mountains
Mojave River

Santa Ana Mountain
Santa Rosa Platean
San Luis Rey
Sweetwater River

Laguna Mountain

Protect existing populations. protect habitat connectivity. reduce mpacts of
agriculture, improve water quality, reduce impacts of urbanization .

Protect existing populations, restore Carmel River watershed.

Protect existing populations. protect habitat connectivity. restore and create
habitat,

Protect existing pdpulations, protect habitat connectivity. control non-native

Ellysly Creek).
Restore habitat. protect habitat connectivity.

Protect existing populations; reduce contamination of habitat {e.g., clean
contaminated ponds on Vandenberg Air Force Base); contro] non-native
predators; implement management guidelines for recreation; cease stocking
dune ponds with non-native, warm water fish; manage flows to decrease
impacts of water diversions; implement guidelines for channel mainterance
activities; preserve buffers from agriculture {e.g., in lower reaches of Santa
Ynez River and San Antonio Creek).

Restore habitat. control non-native predators, maintain Mono Debris Dam to
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prevent the spread of bullfrogs, implement recreation guidelines, eliminate off-

road vehicle use of habitat areas, implement guidelines for placer mining and
suction dredging.

Restore habitat, control non-native predators and non-native plants, remove
Matilija Darmn.

Protect existing populations (e.g. East Las Virgenes Creek). restore
habitat, reestablish populations, augment existing population.

Restore habitat.

Restore habmxl eltrinate non- native predators, assess suitability for
reebtdbllshment of pOpU]dthn‘; reestablish populations where uppropriate.

Restore habitat, assess suitability for reestablishment of populations,
reestablish populations where appropriate.

Restore habitat, assess suitability for reestablishment of populations,
reestablish populations where appropriate.

Protect existing population, augment existing population with individuals,
remove non-native predators.

Restore habitat, assess suitability for reestablishment of populations:
reestablish populations where appropriate

Restore habitat, assess suitability for reestablishment of populations,
reestablish populations where appropriate. -

Restare habitat, assess suitability. for reestablishment of populations.
reestablish populations where appropriate.



76

4.0

5.0

6.0

Recovery Plan for the Califernia Red-legged Frog

prior to recolonization or reestablishment. However. with intensive efforts and public

. support. conservation of habitat in these watersheds is possible and may contribute to

the overall distribution and recovery of this species. Priority 3 watersheds include
unoccupied watersheds within the historic range including watersheds in the southern
Sierra Nevada and wetlands within the Central Valley (particularly wetlands that are on
U.S. National Wildlife Refuges). '

Develop and implement conservation plans {(e.g., Habitat Conservation Plans) for
the California red-legged frog on all State and regional parks and water/utility
district lands within the historic and current range.

Many State parks occur within the range of the frog and are key to providing habita and
protective measures necessary for recovery of the frog. Parks that provide tmportant
frog habitat include: Henry W. Coe State Park. Big Busin Redwoods State Park, Butano
State Park. Wilder Ranch State Park, and numerous others. Regional Park districts and
water and municipal utility districts that harbor frogs should also develop and
implement conservation plans, if existing land management plans are inadequaiely
protecting the California red-legged frog or have not yet been developed.

Work with county planners and local water districts to minimize the effects of
urban and suburban development and associated activities by developing regional
plans and/or habitat conservation plans.

City and county governments, as the primary agencies making land use decisions. need
to be involved in recovery planning. Cooperative programs and regional plans are
needed to coordinate local, public, and private land use planning with State and Federal
land use and recovery efforts for the California red-legged frog. Regional plans and/or
habitat conservation plans should incorporate recovery goals by including dispersal
opportunities between California red-legged frog populations, protecting large areas of
habitat (both breeding and dispersal) without fragmentation and edge effects, by
controlling exotic predators, and by implementing land use guidelines. Cooperative
programs should encourage and promote development of regional plans for cities and
counties in the aréa covered by this recovery plan. Development of cooperative
programs based on counties or at the watershed level may be most feasible.

Implement regional ecosystem strategies via existing regulatory processes to
minimize the effects of incidental take resulting from land uses and development
activities, and optimize benefits to the California red-legged frog derived [rom
mitigation and compensation actions.

Use of local, State, and Federal laws, regulations, and policies to protect the California
red-legged frog and its habitat provide existing, in-place conservation mechanisms. To
ensure that projects subject to these regulations do not preclude, but rather facilitate
recovery, project planning, and mitigation planning should utilize an ecosystem and/or
regional appreach and include adaptive management.

6.1  Emphasize the connectivity of affected habitat areas or populations by
analyzing impacts and developing mitigation recommendations at the
regional level,

Numerous developments in a region are likely to result in intense cumulative
impacts such as Jurge areas of habitat loss and fragmentation. Thus. a landscape
approach to impact analysis and mitigation planning is necessary. Conservation

PRV
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6.3

6.4

meusures should enhance connectivity between habitat areus and should enhanee
the effectivensss of mitigation sitex or measures associated with adjacent
tperhaps already permittedy projects.

Design mitigation plans (o enhance the viability of an entire known
metapopulation or group of populations.

Analysis of the status of California red-legged frog population distribution is
necessary o hest manage populazions and metapopulations while providing
Tlexibitity in planning and mitigation development. Mitigation actions shoutd
focus on protecting and enhancing source populations and maintaining
conpectivity with other subpopulations or suitable hahitat, 10 the impact anafysis
indicates that o smabl portion of & known metapepuimion tor graup of populations
i the states ol a metapopulation is undocumented or unknowny may he impacted
tapproximately 10 percent or less of known subpopulations or breeding sites .
metapopulation viability may not be preciuded with proper protection ol the
source populationgs). H a larger porion of the metapopulation (or group of
populations) will be negatively impacted. an emphasis on avordunce of impacis
will be necessary as well as appropriste habitat enhancement and preservation v
ensure long term viability of the metapopulation. Where dispersal between
populations s unclear. connectivity of habitats between known populations
should be maintained so that opportunities for intersctions between populations
are not precluded.

Analyze project impacts by considering the variable breeding status of the
Caiifornia red-legged frog in response to varying weather conditions.

Project and mitigation planning should include an analysis of the status of the
affected population(s) and/or metapopulation(s) to determine the importance of
the breeding habitat or subpopulations from one year to another. A historical
perspective on habitat use of the area is necessary when sufficient data are
available. [T & project will negatively affect a number of breeding sites in un area
that includes all or part of a known population or group of populations, care
should-be taken to ensure that despite varying current and future weather
conditions (i.e.. extremely wet or dry years) there are sufficient breeding sites
available, over the long term. to allow for at least an average of 75 percent of
subpopulations to be reproductively successful in any given year,

Implement off-site mitigation when on-site conditions are not likely to be
beneficial for the frog.

Many proposed developments lead to unsuitable conditions for the Caliloria
red-legged frog. For example. housing developments typically resull in increased
presence of non-native predators. zhered flow regimes. and increased human use
of aquatic and upland habitats. In these cases. alternative sites for mitigation
should be considered 1o offset the effects of an action. Core areas as identifiad in
each recovery unit should be the focus of off-siie mitigation or compensation.
Consolidation of mitigation actions mav be achieved by development and
implementation of cooperative agreements with local and regionai agencies.
Mitigation hanks may be another appropriute vehicle for achieving this geal in
SOME ureas. ‘
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Include management and monitering plans for mitigation measares that rely
on habitat construction, enhancement, or preservation.

Acreage that is set aside for frogs may not be adeguate without proper
management. A management plan and an endowment or other funding
mechanism should be included with land preservation to maintain habitat
suitability in perpetuity. Management may include predator removal,
maintenance of created habitat, maintenance of adequate hydrology. and
monitoring.

Analyze past and future mitigation measures agamst clearlv defined success
LrllEl'l"t to determine effectiveness.

While little is known about the optimum reproductive rates reguired for dong-
term poputation viability of the Calitornia red-legged frog. POSEPraJect SUFveys
should be condocted 1o document the reproductive status of the frog on
mitigation areas. Contingency measures should be implemented il/when it ix
apparent that the California red-legged frog is not successfully reproducing,

Establish and maintain a database that tracks the amount of incidental take
authorized and the effectiveness of mitigation measures.

This database should be maintained by a central agency, updated and distributcd
to project planners and reviewers on a regular basis (1.e., yearly), and referred o
by project planners and regulators during the project planning and review stage.
Incidental take and the effectiveness of mitigation measures should be quantified
by recovery unit and tracked for cumulative effects.

Summarize extent of incidental take previously authorized in biological
opinions pursuant to section 7(a)(2) of the Endangered Species Act and
describe the status of the species in retation to recovery goals per recovery
unif.

Each biological opinion that addresses take of the California red-legged frog and
its habitat should provide a summary of the extent of take prewously authorized
per recovery unit.

Cease the use of frog barriers as a mitigation measure.

Mortality of the California red-legged frog due to frog barriers has been
documented at several locations (Rathbun et al. 1997, Rathbun and Scott, in lirr.
1599). This measure should be discontinued until the design and instatlation of
frog barriers have been refined, tested, and proven safe.

Develop and implement guidelines for improving water quality within the range of
the Catifornia red-legged frog.

In the absence of data specific to the California red-legged frog. water quality standards
should be developed based on existing data from related species or from standind
toxicity tests. The standards can then be used to develop and implement appropriate
guidelines for use of chemicals and management of water quality.




flecovery Plan for the California Red-legged Frog 78

8.0

90

Implement air quality standards where poor quality is Lontnbutm;_, to degraded -
conditions for the California red-legged frog.

The Cemral Valley is the primiary source of ozane and particulate air pollution in the
Sterra Nevada foothills (Cabill er af. 1996). Sunmer ozone is transported from the
Central Valtey yesulting in ozone Tevels in the Siervas that are as severe as those on the
valley floor, The proposed Federal standard of 8 parts per million should be met for the
Central Valley floor and Sierran foothills, particularly in the summer months when
Lransport is strongest.

Prevent the spread of disease and parasites in the California red-legged frog.

Observations of discased and parasite-infected amphibians are now freguent. Amphibion
pathogens and purasites can be carried onthe hands. foatwear, or equipment of field
workers. These pathogens and parasites can spread 1o localities containing species with
litite or no prior contact. Therefore. it is important for thoase involved in research in
wetland/pond habitats tincluding research on fish. invertebrates. and plants as well as
amphibians) 1o take steps 1o minimize the spread of disease ugents and parusiles.

9.1  Refine guidelines to minimize the spread of disease and parasites.

A Code of Practice. prepared by the Déclining Amphibian Populations Task
Force of the International Union for the Conservation of Nature and Natural
Resources. provides puidelines for use by anyone conducting fieldwork at
amphibian breeding sites or other aquatic habitats. The Code is included as
Appendix F. Refinemént of these guidelines may be necessary to ensure that the
MOost appropriate measures are implemented for research activities affecting the
California red-legged frog and its habitats. '

9.2 Minimize chances of spreading disease and parasites when conductmg field
surveys and research act|v1t1es.

Upon development of disease and parasite minimization guidelines for the
California red-legged frog, the guidelines should be adhered to by all researchers
and surveyors. The guidelines should be lisied as a term and condition for
scientific take permits. o

10.0 Restore habitat conditions for the California red-legged frog at or near historical

localities, and where feaﬂble, reestabhsh populations at extlrpated localities (j.e.
unoccupied core areas}.’

The absence of the California red-legged frog in many areas within their historic range
indicates that habitat suitability must be enhanced. In many areas. however, even with
improved habital conditions, natural recolonization is unlikely due to habitat
fragmentation and the large distances between known populations. Active aungmentation
of populations and reestablishments following the guidelines in Appendix G. wiil be
necessary, upon completion of habitat restoration, to facilitate recovery.
Reestablishments are not necessary in each recovery unit but will be an important toot
to recovering the {rog in recovery units 1, 2. and 8. The level of rezutatory protection
for re-established populations is outlined in section 10()) of the Endangered Species Act
{see Appendix G). Where mixed land ownership occurs. reestablishment efforts should
oceur on public fands and only on private lunds when Jundowners willingly volunteer
their fands for reestablishment efforts.
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Implement site assessments and restoration programs prior to
reestablishment of the California red-legged frog.

The following steps may be necessary prior to reestablishment of California red-
legged frog populations:

m Comprehensive watershed surveys in areas previously unsurveyed are
necessary to determine absence/presence and current habitat suitability.

W Where the frog is absent, analyses of its habitat conditions are necessary to
determine reasen for its absence.

& Enhancement of habitat suitability, fo the extent feasible, may be necessary in
areas where the frog is no longer present and habitat appears unsuitable.
Construction of breeding ponds. and/or enhancement of existing breeding habitat
may also be necessary.

m Analysis of the genetic differentiation of California red-legged frogs within
regions and between regions (particularly in the Sierra Nevada foothills and
southern California).

Conduct pilot captive rearing and reestablishment efforts to test the
effectiveness of methods, and modify protocol as necessary to improve the
effectiveness of reestablishments.

Appendix G provides initial guidelines for reestablishment efforts. These
guidelines will be refined as necessary. Reestablishment attempts should
continue using and testing various methods until at least one population in each
currently unoccupied core area is viable.

Reestablishment efforts should be carried out at each core area that does
not currently support the California red-legged frog.

10.3.1 Reestabiish the frog in unoccupied core areas in Récovery Unit #1.
Unoceupied core areas in Recbvery Unit #1 are: Yuba-South Fork
Feather River, South Fork Calaveras River, Tuolumne River, and Piney
Creek.

10.3.2 Reestablish the frog in unoccupied core areas in Recovery Unit #2.

The unoccupied core area in Recovery Unit # 2 is the Putah Creek-
Cache Creek core area.

10.3.3 Reestablish the frog in unoccupied core areés in Recovery Unit # 8.
Unoccupied core areas in Recovery Unit #8 are: San Gabriel

Mountains, Mojave River, Santa Ana Mountain, San Luis Rey River,
Sweetwater River, and Laguna Mountain,
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Conduct research on the biology of the California red-legged frog and its habitat
requirements.; :

Much of the current stutus. general ccology. hitbitat requirements. and populution trends
of thix subspecies is unknown, Reseurch is necessary in many areas 1o fully- understand

the California red-legged frog. its retationship to bs environment and its response (v

various threats. Completion of reconumended rescarch projects will provide additional

information needed 10 refine recovery-eriteria and actions. and assist in determining if
and when delisting i approprimte. Data will abso provide important guidance lor
adaptive management.

11.1

Develop a California red-legged rog survey praotocol.
A standuardized protocol approved by os i necessary [or this subspecies,

ldentify areas for which no surveys of the Californiz red-legged trog have
heen carried out or where data are ont-dated: conduct surveys in these
areas, obtaining private landowner permission to survey where necessary.

A better understanding of the distribution of the California red-tegged (rog is
needed. Many areas throughow the hisoric and current range of the rog have not
recently been surveyed und in some cases,; never been surveyed. Most private
tands throughout the range of the California red-legged frog have not been
currently surveyed and represent a large pap 1o the understanding of this
subspecies. When potential California red-legged trog habitats are identilied and
appropriate permissions have been ubtained from private landowners, permitied
rescarchers should survey for the frog using the gpproved survey protocol.

Participation with willing landowners s essential (o expand the scope of surveys
to private lands. One means may be to develop cooperative arrangements with
private landowners dnd managers of municipal lands. In addition. a joint United
States and Mexico effort 1o survey and protect California red-legged frog
populations and their habitat in Mexico is needed.

The following regions have been identified as areas which need current surveys.
Additional areas will inevitably be identified throughout implementation of the
recovery pldri. ‘ : '

11.2.1 Conduct surveys in the Tehachapi Mountains,

11.2.2 - Conduct surveys in the Santa Monica Mountains.

11.2.3  Conduct surveys in the Sisquoc River.

11.2.4 Conduct surveys in the upper Salinas River drainage including the

Estrella-San Jose system in San Luis Obispo County.
11.2.5 ' Conduct surveys in the Carrizo Plain and San Juan Creek.

11.2.6  Conduct surveys on Bureau of Land Management lands
(particularly in Recovery Lnil # 61

11.2.7  Conduct surveys within the historic and current range in the Sierra
Nevada. '
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. 11.2.8 Conduct surveys on all other lands identified as unsurveyed or,
where survey data is not recent (within the last 5 years).

Monitor knewn California red-legged frog populations.

A better understanding of the demographics and distribution wiil give a fuller
picture of population viability and threats.to California red-legged frog
populations. These data are necessary Lo assess the species’ status over time.
ldentification of source and sink populations should be included under this
recovery action. '

11.3.1 Develop a population monitoring program.

Protacols for the collection and analysis of qualitative and quantitative
monitoring data should be developed. One approach may be Lo monitor
representative populations such that the viability.of & group of
populations or a known metapopulation can be estimated.

11.3.2 Conduct qualitative assessments of all known populations.

Each population should be monitored to determine its status. Parameters
to be noted include presence/absence of suitable habitat, habitat
modification, disiurbance, threats, and other factors.

11.3.3 Conduct quantitative assessments of representative populations.

Representative populations, in each recovery unit, will be chosen to be
monitored in greater detail using a protocol as defined under Task
11.3.1. Quantitative data needs include, but are not limited to, numbers
of individuals per age class, reproductive rates, survival, recriitment
rates, immigration and emigration rates. This information should allow
for the identification of source and sink populations.

11:3.4 Researchers and surveyors should, as a term and condition for
holding a section 10{a)(1{(A) scientific take permit, provide survey
and monitoring information to us and the California Department of
Fish and Game for input into appropriate databases.

Survey data should be provided to the California Department of Fish and
Game's Naturat Heritage Program for input into their Natural Diversity
Database on a yearly basis. In addition, population monitoring data and
habitat condition information should be consolidated into a database,
and maintained by our Sacramento, Ventura, and Carlsbad Fish and
wildlife offices. This database should be accessible to all interested
parties including planning agencies, researchers, and the general public.

11.3.5 Use the results obtained from the monitoring of the California red-
legged frog populations to determine where recovery afforts need io
be focused and to change prioritization of actions and locations if
Necessary.

A contingency plan should be developed and implemented to best
respond to success and/or failure of previously implemented recovery

R “
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methods. For example. if bullfrog eradication progréms have resulted in
expenditure of funds with little success. alternatives shouid be
investigated and implemented. Further. if surveys reveal areas of source
populations that are not identified as core areas, the delineations of core
areas should be re-defined or expanded ai appropriate.

11.3.6 Track status and recovery of California red-legged {rog populations
per recovery unit and propose delisting where approprlate

Monitoring of frog population trends. habitat conditions, and status of
threats may indicate that delisting is appropriate. 1t is likely. however.
that recovery will occur at different rates per region; recovery unns with
lower recovery potcntul will require extensive management and
monitoring. [f distinct vertebrate population segments are identified.
these may be delgsled independently When appropriale.

11.3.6.1 Track status and recovery in Recovery Unit # 1.

11.3.6.2 Track status and recovery in Recovery Unit # 2.

11.3.6.3 Track status and recovery in Recovery Unit # 3.

11.3.6.4 Track status and recovery in Recovery Unit # 4.

11.3.6.5 Track status and recovery in Recovery Unit # 5.

11.3.6.6 Track status and recovery in Recovery Unit # 6.

11.3.6.7 Track status and recovery in Recovery Unit # 7.

11.3.6.8 Track status and recovery in Recovery Unit # 8.

114 Conduct population viability analyses for California red- legged frog

11.5

metapopulations throughout the range as approprlate

Population vmb;]:ty analyses are tools that can identify populanons in need of
recovery actions, as opposed to those that may be viable over the long-term
without intervention. Poputation viability analyses also may help identify the best
sites for reestablishment (i.e., identify metapopuldtmns that may require
additional subpopulations for long-term viability), determine the effectiveness of
recovery actions (i.e., determine whether populanon growth rates are sufficient to
ensure long term viability), determine whether recovery criteria are appropriate or
need revision {i.e., whether the recovery goals are adeguate to ensure long-term
viability of the subspecies), determine minimurn population sizes required for

long-term viability, determine the anticipated time when recovery goals can be

reached, and provide many other answers related to population trends.

Study metapopulation dynamics, particularly the California red-legged frog
movements, among subpopulations.

This information will be used to determine whether active reestablishment efforts
are fiecessary following habitat restoration. Information on metapopulation
dynamics. in conjunction with frog monitoring duta. will also help define isolated
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populations that are at risk of local extirpation, and identify source and sink
subpopulations.

Conduct research to be_ttef understand the ecology of the California red-
legged frog including the use of uplands, dispersal habits, and overland
movements. '

Environmental factors and habitat characteristics that hlndcl or facilitate
movement of various life stdﬂes should be determined. This will assist in the
development.of best management practices. appropriate buffers from
disturbances, and optimum preserve design and size.

Investigate the effects of contaminants issues including ozone, pesticides.
herbicides, heavy metals, salinity, selenium, agricultural chemicals,
hvdrocarbons, chlorine, ultraviolet radiation, estrogen mimics, airborne
contaminants, methoprene and other chemicals used to control mosquitoes.
and others as appropriate (e.g., detergents).

The effects of contaminants on the California red-fegged frog have nut been
widely studied and this is an area where rescarch is needed. As noted above.
toxicity 1ests are needed 1o determine the effects of contaminants. the levels at
which detrimental effects occur, and measures required to minimize the effects

of chemicals. Further, the transport of contaminants from prismary sources (e.g.,
Central Valley) to distant areas {e.g., the Sierran foothilis) should be investigated.
Research on the effects and transport of contaminants will provide information
necessary for establishing sound air and water quality standards. In addition, risk
assessments of pesticides typically fail to evaluate the breakdown by-products.
Recent research suggests these by-products may pose a threat to amphibians (La
Clair 1998) although these experiments used 15,000 times the label rate and still
found low levels of deformity or mortality (P. Bindings in fisr. 2000). Therefore.
the effects of breakdown by-products of pesticidal chemicals should also be
evaiuated

Conduct research on the effects of mosquitofish including the development
of alternatives to mosquitofish use.

Mosquitofish are considered to be a predator of the California red-legged {rog
although there are some sites where the species coexist. Additional research is
needed to better understand how these two species interact. Alternatives to the
use of mosquitofish as a means of mosquito abatement should be investigated to
decrease this practice if it does indeed pose a threat to the frog. Alternatives
include other biological control methods such as the application of several
species of bacteria (Baciflus sp.) and a fungus (Lagenidium giganteum) which
attacks and kills only mosquitoes. The implications of introductions of these
other control agents, however, may require extensive research. To implement this
task, we should work with mosquito and vector control districts to minimize
conflicts between public health and the California red-legged frog, und look for
sources of funding for necessary research.

Conduct research on the ecology of non-native species,

To betier understand the interactions with and effects on the California red-
legged frog and gain an understanding on the best management of habitas (i.e,
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T1.14

11.11

11.12

11.13

imanagement that favors red-legged frogs over non-native predatoss). more
information o the distribution. life histories. and habitat needs of non-native
predators is needed. An important component of this task is to gather such
information on bullfrogs. Bullfrogs should be studied at a minimum of three
northern coastat sites. three northern non-coastal sites. theee southern coastal
sites. and three southern non-coustal sites, 1o consider variations in the bullfrog’s
life history within the range of the California red-legged frog. Another rescarch
need is o determine effects of non-native species including crayfish, non-native
fish. und Alrican clawed frogs.

Determine the genetic and L(()logna! relationships between Rang aurora
dravtonti and R. a. aurora.

Red-legged frogs in the imergrade zone [tom northerty Marin County to southern
Del Norte County have not been assigned o either subspecies (northern red-
levged frog or Caltfornia red:legged (Ttog). Bused on morphologica) and
hehavioral differences. researchers have suggested that the twe subspecies may
actuadly be distinet species and that the frogs in the intergrade zone may represent
a zone of hiybridization between the two species (G. Fellers pers. comm. 1999).
Genetie research is needed to cldrify systematic relationships and allow a more
precise idemification of the northern limits of the geographic distribution of the
Cdllf()l nia red-legged hog

Determine whether distinct vertebrate population segments are identifiable
for the California red-legged frog,.

Portions of the range of the California red-fegged frog may be delisted
incrementally, provided the delisted portions qualify as distinct population
segments (defined in U.S. Fish and Wildlife Service 1996e). Research is needed
10 determine whether particular recovery units. combinations of recovery uaits, or
other pottions of the range of the frog meet the definition of distinct population
sepments. Such research would address whether portions of the range are
“discrete” and ‘significant” in relation to the remainder of the species (as described
in Section II-c and in U.S. Fish and Wildlife Service 1996e).

Conduct experimental manipulations of habitat to determine habitat
requirements of the frog, and subsequenthr develep habitat creation and
restoration.

“One of the most fruitful ways to investigate the habitat requirements of California

red-legged frogs is through creation and manipuiation of habitats. These
investigations will serve two needs: to better understand habitat requirements of
the frog. and refine the methods for creation. improvement. and management of
habitat (natural and artificial). Experiments could include examination of the
optimum structure (i.e., depth. size) of artificial ponds and the optimum
hydroperiod for maintaining suitability for the California red-legged frog, while
decreasing the chances of non-native predator proliferation. Responses of the red-
legged frog to habitat experiments need Lo be uzetull\ monitored over a period
of 5 yeurs minimum.

Conduct studies on the interactions of cattle grazing and California red-
legged frogs.

Experimental manipulations with habitat controls will best assist land managers
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in the development of appropriate grazing regimes. In particular, to dfermine
the effects of various grazing regimes, it will be extremely beneficial 10
experimentally fence portions of riparian zones, ponds, springs, and other
aguatic bodies to exclude livestock to varying degrees and over differing time
periods.

. IL.13.1 Determine the effects'o.f livestock waste on frogs, particulariy tarval
 development.

Congregation of livestock and horses (i.c., watering troughs. corrafs)
may be a.source of concentrated waste. Research is necessary (o fully
understand the effects on all life stages of the California red-legged frog
and to determine the appropriate avoidance buffer needed 1o minimize
impacts 1o the frog. ;

11.13.2 Determine grazing thresholds, on a site by site basis, that ensure
optimum habitat suitability for the California red-legged frog.

Areas that need further research include determination of appropriate
stocking densities, seasonality of grazing. and residual dry matter levels
for California red-legged frog habitat suitability.

11.14 Develop and/or refine a protocol for a captive rearing and propagation
program. :

California red-legged frogs from captive rearing and propagation efforts may be
required for reestablishment efforts or as an insurance measure to forestall
extinction of wild populations.in the event of catastrophic population declines.
Propagation techniques should be designed to minimize both the loss of genetic
diversity and the introduction and spread of non-native diseases. Laboratory

. experiments should only use frogs from captive propagation efforts.

11.15 Investigate the effects of eucalyptus on water quality and habitat suitability
for California red-legged frogs.

Stream reaches which are dominated by eucalyptus may not be suitable for the
California red-legged frog. The relationship of eucalyptus and habitat suitability
for the frog should be examined.

12.0 Increase public awareness and involvement in the protection of the California red-
legged frog and native, co-occurring species.

Implementation of recovery actions may depend on the level of awareness of public
landowners, private landowners, conservation groups, planning interests, and
stakeholders. Outreach plans and educational programs explaining the life history and
habitat needs of the species and the goals of recovery will be an important part of
implementation.

12.1 Develop and implement outreach plans.
Plans should focus on providing information to interested and affected

landowners about: (1) the California red-legged frog, (2) what is meant by
recovery, and (3) how recovery can be achieved. Private landowners should )
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12.3.

hecome familiar with the frog and/or frog habitat that occur on their fand. with
the signiticance of the populations. and with available conservation measures.
inchuding incentive programs. For private Junds with potential vecurrences ol the

" California red-legged frog (e, Tands with historic occurrences or otherwise

within the range of the subspecicsy. permission should be sought Trom
landowners 1o conduct surveys ttask 11,25 1 populations of the California red-
legged frog are identified: landowners shoutd be informed.of their significance
and should be encouraged W follow land vses puidelines that protect the speeies
and its habitul.

We should offer periodic updates wthe press and general public regarding the
status oF the California red-lepped frog and recovery effoerts. Creation of exhibirs
containing live frogs in natural frog habitat should be encouraged it exhibits are
alxo wsed 1o wather pertinent research iformation such as captive propagation
techniques. The National Wikdlife refuges. Point Reves National Seashoe,
Golden Gate Nutiona] Recrestion Areit Afio Nuevo and/or other State parks.
National Forests, and vegiomat park districts shoukd be excellent locations for
providing such educational opportunitics o the public.,

Develop and implement participation plans.

Participaiion plans witl assist in the realization of recovery gouls by getting
commitments {rom participating agéncics and stakeholders to implement
recovery actions where feasible. Inplementation of recovery tusks will require
cooperative efforts on the purt of resource and regulatory agencies. regional.
county. and city park districts. locat landowners, conservation groups. and
planning interests. Development and implementation of scparate participation
plans in each recovery unit is necessary.

12.2.1 Develop a participation plan for Recovery Unit # 1.

12.2.2 Develop a participation plan for Recovery Unit # 2.

12.2.3  Develop a participation plan for Recovery Unit # 3.

12.2.4  Develop a participation plan for Recovery Unit # 4.

12.2.5 Develop a participation plan for Recovery Unit # 5.

12.2.6 Develop a participation plan for Recovery Unit # 6.

12.2.7 Develop a participation ptan for Recovery Unit # 7,

12.2.8 Develop a participation plan for Recovery Unit # 8.

Provide technical assistance to private landowners who wish to voluntarily
improve conditions for the California red-legged frog.

A significant portion of recovery cin be achieved through landowners who may
voluntarily improve habitat conditions for the Culifornia red-legged frog.
Lundowners should be provided technieal guidance such as gatdelines for
wetland/pond management when requested (sec Appendix D).
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Assess effects of various conservation efforts on co-oceurring, native spesies.

Population data on listed and non-listed sensinive. co-oceurring native.species (Table 2
will aid in their preservation. Improved habitat conditions may lead 10 increased
poputations of species of concern and thus nuay forestat] the need 10 list these species in
the future. Although it is assumed that enhancement of hubitat conditions for the
California red-legged [rog will benefit other native species, the impacts of enhancement

efforts on co-occurring. native species should be assessed.

13.1 Monitor co-occurring. native species.

There must be sufficient monitoring of populations and reproduction o detect
any detrimental effects that may arise from habitat improvements directed
improving conditions for the California red-legged frog. Species-speeilic habita
information should be coltected onan as needed basis. This task can be achieved
through coordination with ongaing recovery efforts for ussociated listed species.

13.2  Implement remediation, where appropriate.

It canservation elfforts cause declines in populations of listed or non-listed co-
oceurring species. remediation efforts should be developed and implemented.
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IV. Implementation Schedule

This implementation schedule outlines actions and estimated costs for this recovery plan. It is a
guide for meeting the objectives discussed in this recovery plan. This schedule describes and
prioritizes tasks. provides an estimated time table for performance of tasks. indicates
responsible agencies, and estimates costs of performing tasks. These actions, when
accomplished, should recover the California red-legged frog and co-occurring species,

KEY TO ACRONYMS USED IN THE IMPLEMENTATION SCHEDULE
Definition of task priorities:

Priorily | An action that must be taken o prevent extinction or prevent the species from
declining ireversibly in the foseseeable future.

Priority 2 An action that inust be taken to prevent a significant decline in the species”
population or habitat quality. or some other significant negative impact short of
exkinction.

Priority 3 All other actions necessary to meet recovery or conservation objectives.
Definition of task durations and costs:
Continual A task that will be implemented on a routine basis once begun.

Ongoing A task that is currently being implemented'and will continue until action is no
longer necessary.

TBD To be determined.

Continued implementation of task expected to be necessary after delisting.
T Task expected to be necessary until delisting of species (possible by 2025).
Responsible parties are those agencies who may voluntarily participate in any aspect of
implementation of particular tasks listed within this recovery plan. Responsible parties may
willingly participate in project planning, funding, provide technical assistance, staff time, or
any other means of implementation.

Costs of some recovery tasks cannot be estimated at this time. Costs of developing and
implementing watershed management and protection plans wilt vary with local circumstances
and details of individual plans. Sites for reestablishment of California red-legged frogs have
not yet been determined, so costs of assessment and restoration cannot be estimated. The
scope of necessary contaminants studies depends on results of ongoing research.

89



.. Recovely Plan for the Californig Red-légged Frog... .:%.

Responsible parties: -
ACE Army Corps of Engineers

ADC Animal Damage Centrol

BLM Bureau of Land Management

BOR Bureau of Reclamation

BRD Biological Resources Division, U.S. Geological Survey

CDFG  California Department of Fish and Game

CDFR Catlifornia Department of Parks and Recreation '
CDF Calitornia Department of Forestry and Fire Protection
COUN  Counmy '

DOD Department of Defense

DWR California Department of Water Resources
EBRPD  East Bay Regional Park District:

EPA Environmental Protection Agency

FWS U.S. Fish and Wildlife Service

FS 1).S. Forest Service

MUD Municipal Utility District
MULTL  Muliipie public land agencies
MVCD  Mosquito Vector Control District

NPS National Park Service ‘

TNC The Nature Conservancy )
Tribe Local Native American tribe(s) >
UCNRS  University of California Natural Reserve System

UNIV University or academic researchers

WMD Local Water Management Districts

Potential lead responsible parties are designatd in bold.
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Task

Priority

imanagement and protection plan for

i Core Area #7 (Piney Creek)

Patential lead agencies are designated in bold,

{continual*

FWS

Task Task Description Task Duration Respansible Parties
Number
11 Develop and implement a management continual* TPlumas National
and protection plan for Core Area #1 Forest, Lassen
(Feather River). National Forest,
. . FwS
1.2 -_D"evelop and implement a watershed continual* Plumas National
:management and protection plan for iForest, FWS,
[Core Area #2 (Yuba River-South Fork iprivate
Feather) _ o P .
1.3 Develop and implement a management | continual* ,EIc:iv(;féa(-)' “National -
and protection plan for Core Area #3 [Forest. FWS,
(Middle Fork American River). '}private
1.4 Develop and implement a management |continual* ! Plumas ‘National
i vand prolection plan for Core Area #4 I !l*nresl. FWS, BLM."
,(Cosumnes River- South Fork American ; IDWR, USFS, FWS.
[River) ; {El Dorado County, Fl
i ; Dorado Irrigation
: i i District. American
| ‘River Conservancy
private
15 iDevelop and implement a management ?E'&iiihual* TIFWS,
' ~and protection plan for Core Area #5 g ;USFS—Calaveras
'(South Fork Calaveras Rwe1) i :Ranger District,
: | i private
1.6 | Develop and im;il'eﬁ{én awatershed Im':{i'nua[ *  Yosemite
' management and protection plan for :National Park.
.Core Area #6 (Tuolumne River) "FWS
1.7 Develop and ﬁBﬁment a watershed ‘Stanislaus

‘National Forest,

Cost Estimate (in $1,000 units)

Total
Costs

. TBD

TBD

TBD

gy

. TBD

TBD

FY1

FY2

FY3

FY4

£Y5

Bosy pabibaj-pay eioptes ay) 10y veld Atorosay
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Implementation Schedule for the California Red-legged Frog Recovery Plan

Cost Estimate {in $1,000 units}

Task Task - Task Descriptien Task Duration Responsible Parties Total m Fy2 FY3 FY4 FY5
Priority  Number ] , ) Costs
1 ‘18 |Develop and implement a watershed  {continual®*  'MULTI TBD
i management and protection-plan for _ :
Core Area #8 (Cottonwood Creek) : . : : .
1 |19 Develop and implement a management |continual* | BLM; FWS, private | 1BD ;  : S A ;
and protection plan for Core Area #9 : | ! { E ;
{Putah Creek-Cache Creek) { i i i :
: R LSRN . . i
1 |1.10 Develop and implement a management | continual® FWS, BLM, USBR. i TBD - . T i '
plan for Core Area #10 (Tributaries to - |CDFG, UCNRS, _ ; i
Lake Berryessa) . Quail Ridge . . ! :
Wildemness : : ' ‘
Conservancy : : ;
1 [1.11 Develop and implement a watershed continual* CDPR, FWS BENEE v:)> IR R
management and protection plan for ! E !
Core Area #11 (Upper Sonoma Creek) _ ] | |
"1 12 Develop and.implement a watershed continual® FWS, Sonoma Land | TBD IH% _-
management and protection plan for Trust, private : !
Core Area #[2 (Petaluma Creek- _ | ; i =
Sonoma Creek) : : ; 2
; $— e ; s
1 [1.13 Develop and implement a watershed continual* NPS, CDPR, Marin | TBD § 3
management and protection plan for Municipal Water : 2
Core Area #13 (Point Reyes Peninsula) District, FWS : ;
[ |1.14 Develop and implement a watershed | continual® FWS, private - TBD F
management and protection plan for i ; : . o
Core Area #14 (Belvedere Lagoon) _ i : =
— . . : : N - - g
1 1115 Develop and implement a management | continual* FWS, Land Trust | TBD i &
and protection plan for Core Area #15 of Napa County, P
{(Fagan-Jameson Canyon-Lower Napa ~ |City of American ' . z;
River) Canyon | : : §
1 g — e A S R N T m‘
Potential lead agencies are designated in bold. i;




Implementation Schedule for the California Red-legged Frog Recovery Plan
Cost Estimate (in $1,000 units}

Task Task Task Description . Task Duration Respensible Parties Total 1 FY2 FY3 FY4 FY5

Priority  Number Costs
[ 116 : Deve]op“dndml-tﬁplmnent a ;n'nﬁnge.meﬁf t,onunu..ﬂ1 ' EB RPD. FWS. TBD
and protection plan for Core Area #16 :CDFG. CDPR.
: (East San Francisco Bay) ' "EBMUD. Lawrence

‘Livermore
Laboratory, DWR,
CUSBR. TNC. private
I L7 . Develop and ifnpiemerﬁ a watershed é_co-ntinual"'_* ' f-MULTI TBD
: ' management and protection plan for | ;
:Core Area #17 (Santa, Clara Valley)

] Develop and unplcmcnl i nwmg,umm ~continual* Cl)l"R.. (:‘DF(i. TBH
and protection plan for Core Area #18 . “FWS. private
:{South San Francil;co Bay) :

X
]
I3
g
1]
=
~
;J‘E,
=
o
=
—
=
@
Lyl
o
=
g
2
=
]
®
=2
P
)
o
=
©
Q-,
-
S
e

19 Deve]op and lmplemem a management contihuzi];" Elkhorn- Slough TBD
_and protection plan for Core Area #19 ‘National Estuarine -
;(Watsonville Slough-Elkhorn Slough) | ' EResearch Institute,
: ' . 'CDPR, FWS,

1

l

{ apmvate
1.20 " Develop and implement a management ; continuai*  ‘CDPR. i’os TBD
.and protection plan for Core Area #20 ;Padres. National
(Carmel River-Santa Lucia), ‘Forest. FWS.
. privale
1 21 =Devefop;1nd 1rﬁ_[—)—l‘emér?t_a"ﬁ1anagém‘éht =éb¥1€mual* ' 'FWS, Pinnacles TBD
iand protection plan for the Core Area ‘National
, . E#Zl {Gablan Range) . :Monument, private _
o122 Deveiop and implement a\rFl—;J‘ii\.gél—fl‘e:-r;t"mé(')ntlhual* "'CDPR. FWs. TBD
- and protection plan for the Core Area _ private *

#22 (Estero Bay)

Potential lead agencies are designated in hold,

&6
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imptementation Schedute for the California Red-legged Frog Recovery Plan

Cost Estimate {in $1,000 units}

Task Task " Task Description Task Duration Responsible Parties Total m Fr2 FY3 FYa FYs
Priority  Number ' Costs
| rDeveIop and 1mp1er}aent a management ‘T continual* “TC'I)HI"R FWS, - TBD .
tand protection plan for Core Area #23 | | private. f : ) ;
i ](Arroyo Grande) o [ _ : ' : %
Pl 24 iDevelop and implement a management Tcontmual* iLos Padres National ~ TBD
: iand protection plan for Core Area #24 ? : Forest, Vandenberg
{(Santa Maria-Santa Ynez River) : ‘Air Force Base
: (DOD) CDPR,
FWS private
i N RS W ‘Develop a management and protectmn continual* 'FWS, Los Padres 8D .
' vplan for Core Area #25 (Sisquoc River) National Forest
1 11.26 'Dcvelop a watershed management and :contipuab* Los “Padres TBD
' ;protectlon plan for Core Area #26° | ;Natmnal Forest.
'(Ventura River-Santa Clara River) .FWS, private
1 T127 ‘Deve]op and implement a watershed _ icontinual*  |CDPR, Santa - TBD
' | management and protection plan for :Monica National
: i Core Area #27 (Santa Monica Bay- {Recreation Area.
" i Ventura Coastal Streams) ; ‘Las Virgenes .
N y P iInstitute, FWS, -8
! ‘i :  private &
128 Develop a watershed managcment and h(,ontmual‘* I FWS, pmate TBD é
: protection plan for Core Area #28 : 3
' (Estrelta River) ; o g
[ 1.29 % bevelop a watershed ma:{agement—and icont‘mual* ;Angeles- National  TBD ; B3
i jprotection plan for Core Area #29 (San | . {Forest, FWS L
: Gabnel Mountains} i : g
‘ Iota0 1Develop and implement a mandgement continual* ﬂ%San -Bernadino TBD 5
: :and plan for Core Area #30 (Mojave | National Forest, f §
; Rlver) 'FWS &
; Potential lead agenues* are deszgnared in bold. f;
t 5
i w




Implementation Schedule for the California Red-legged Frog Recovery Plan

Task
Priority

9

Task
Number

1,31

1133
134

1135

[N

 Develop and implement a watershed

Task Description

i Develop and :mplement a watershed
i management and protection plan for
gCore Area#31 (Santa Ana Mountain)

-management and protection plan for
. Core Area #32 (Santa Rosa Plateau}

Task Duration

{ continual®

N

dcontinual®

) Develop ‘and Implement a watershed

managemcnt plan for Core Area #33
(San Luis Rey)

Deve]op ‘and lmp]ement a waicrshed
+management plan for Core Area #34

i (Sweetwater River)
J PR —

Develop and m'iplemcnt a watershed
' management and protection plan for
‘Core Area #35 (Laguna Mountain)

' Develop and implement conservation

"jcontinual*

plans for the California red-legged frog

for all State and regional parks and
‘water/utility disteicts within the
historic and current range

-water districts to minimize effects of
_urban and suburban development by

creating regional plans or habltat
“conservation plans

Emphasize conncmvity ol affected
habitat arcits or populations by
analyzing impacts and developing
mitigation recommendations al the
metapopulation and regiona) level

Potential lead agencies are designated in bold.

‘Work with county planners and local

E
l
B

; contmuai“

i
L.

(,ommua]

‘ongoing*

ongoing®

contmual*

Respensible Parties

*Cleveland

iNational Forest,
lFWS

“ITNC. CDFG, FWS.
iCleveland National
'Forest, private

TTribe, FWS, WMD,

iprivatc,

‘EWS, CDFG.

Sweetwater Authorily
(WMD)

TCleveland

iNational Forest.
iFWS, private

““CDPR. Regional

‘Parks, MUDs. FWS

"FTWS, local
‘governments and

- water districts

FWS

Cost Estimate {in $1,000 units)

Total
Costs

TBD

‘TBD

TBD

TBD

TBD

TBD

(.75

FYt FY2 FY3 FY4

0.5 0.5 0.5 0.5

0.75 n.75 0.75

FYS

0.5

(.75
L

X
1+
o
=Y
=
1)
=
<
]
9
Qo
3
=)
=
F
©
%
QD
-
g
2
=
=
=
I
(=%
o
[
Q
)
o
o
ul
S
')

%6
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implemeniation Schedule for the California Red-legged Frog Recovery Plan

Cast Estimate {in $1,000 units)

Task Task Task Description Task Duration Respensible Parties Total FYt FY2 FY3 Fra FYS

Priority  Number Costs
162 Ebesigﬁ'fﬁ?figaﬁon p]ansbianéﬁﬁ'z;ﬁgé-lﬁé ohéaiﬁgf h :iTWS 12 0.5 0.5 0.5 ¢ 0.5 ¢ 05
viabi‘lity of an entire metapopulation ! ' , ] :
[ 63 Kﬁafy}e praject impacts by éonslderino ongoma—T—— " rFWS “ 12 0.3 05 05 - 05 0.5
i ’thc variable breeding status of frogs in :
; 1esp0nsc to varying weather conditions 1
P DR e . . . .
coli64 lmplement off-site mitigation when on- oncomg'l‘ 'FWS 18 075 075 1 075 : 075 ; 075
site conditions are not likely to be | : ' . :
;bcnef cial for the frog B ; ; :
[ 6.5 "I'Hi'l'ilde management and monitoring ’({n';&}{éi‘ |rws' S 075 075 075 075 075
gplan\ for mitigation measures that rely ! : :
-on habitat construction, enhancement or! ; : : !
| preservation : ; ‘ ,
R . — . B T Ny ‘ . i 4
L7 |Develop and 1mplement gu1delmes for icontinual* ;EPA DWR, FWS 180 40 30 5 , 5 *+ 5
.1mprovmg water quality within the , ! ' Z
: range of the California red-legged frog L o ' : 5 ;
. b e e b e 4 s [T SN, J P .o - . : Lt IR
I8 i lmp]ement air quality standards where Ongomg !EPA. ‘FWS S 270 1 80 80 N
i poor-guality is contributing to degraded : : =
‘conditions o . 3
"1 191 [Refine guidelines to minimize the  |1year  |BRD, WS L5 LS ' g
: spread of disease dnd parasites | : : : 2
N F A e R TR AT TR . . " . . B
1 92 : Mmlmlze chances of spread of disease ongomt, ‘MULTI 12 0.5 0.5 0.5 0.5 0.5 3
- when conducting field surveys and ' ' %
i research : : :2
e e N (R P S P - %)
1 7101 ; Implement site assessments and TZ years. iLos Angeles Zoo, TBD =
: {restoratlon programs prior to : !BRD, Univ, FWS g
 reestablishment of the frog ®
[ 102 Condut.i_;—alwl—i)—l-c_;l—pt“];e‘rém ing and 2yeam Los An'geiés. Zoo, 500 250 150 ’ ;
-reestablishment programs to test -BRD. Univ. FWS. %
111el.hod% Las Virgenes Institute :
Poteniial I( ud agencies are dc’ug.lm]ed in bmfd @




Implementation Schedule for the California Red-legged Frog Recovery Plan

Task Task Task Description Task Doration Responsible Parties
Priority  Number
.1 {10.3.1 [Reestablish the frog in unoccupied core TS‘;QE:?"’ ~ IFWS, BRD, Univ
’ ianaas in Recovery unit # |
1 '1_0": ;Reestabhsh the frog in unoccupﬁlwebdﬁgore 5 years i WSBRD Univ
; tareas in Recovery Unit # 2
ol . ! 033ﬂ_« Reestablish the frog in un&é&ﬁgg r':—c;re‘ ;5-3/){::11";&\“““ Los Kngéles 700,
i : areas in Recovery Unit # § ' FWS, Univ, Las
; ' Virgenes Institute
2 2 ) Dcvelop and implement mani};"én;catﬁ“ continual*® MUL'”I'I 7
and protection plans for all Priority 2
; watersheds- .
2 16.6  jAnalyze pastand future mitigation  |ongoingt = [FWS
measures against clearly defined success
:criteria to determine effectiveness ;
2167 - Establish and maintain a database that oné;}i_rt_gf FWb
Lracks the amount of incidental take
{authorized and the effectiveness ()f ; :
mitigation measures '
2 :]5{3 Summarize extent of incidental take 6{15(—)mg17”— {ﬁ’WS )
' previously authorized P
e B i e e e e e A o s b S ———
2 .69 Cease the use of frog ‘barriers as a continaalt f MULTI
: mlt:;,atlon measure : i
210 Develop a California red- legged fr()g 7 Llye:ir o : B
burvey and monitoring protocol §
2 11.2.] Conduct surveys ‘in the Tehacham o \5 ;gafs” :
: Mountams ‘ .
2 1122 Conduct surveys in the Santa Monica |5 years “MULTI

Mountains

Patential lead agencies are designated in hold.

Cost Estimate {in $1,000 units}

Total
Costs
500
500

500

TED

18

RN

24

2

H)

23

e
Wh

FY1
100
100

100

S 075

0.5

0.1

I~

<40

Fy2

100

0o

L0G

0.75

(.15

0l

FY3

100

100

100 |

0.75

015

0.1

FY4
100
100

100

' 0.75

0.5

0.1

FY5
100
100

100

0.75

0.5

0.1

boiy patbibaj-pay ewiojye) syl Jog veyy Aranodsy
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implementation Schedule for the California Red-legged Frog Recovery Plan

Task
Priority

2

rJ

[

)

[£83

Potential lead agencies are designated in bold.

[ S

Task

Number

11.2.3

11.2.4
125

il126

G128
1030
1132

1133

‘Conduct éurvé;v(s in t'i'i}:“éiéqubc”kivér

Task Description

Watérshed

“Conduct surveys in the hpper Salinas

aDevelop a populanon monitoring

{representative populations

Rlvcr Dramage

Conduc:t surveys in the Carrizo Plain

v1c1n1ty

Cahduct surveys on Bureau of Lzmd

Management lands

Conduct ';urveys ‘within the hl‘;tOl‘lC and | S }’B"l}s I

;current range in the Sierra Nevada.

:Conduct surveys on all other lands

- identified as unsurveyed

s program

Cunduct quahtalwe assessments of

known populations

Conduct quantltatwe assessments of

11.3.4

1135

"11.3.6.1 Track status and recovery in Recovery

‘Rescarchers should provide survey data
10 California Departmient of Fish and

|Uuhze momtormg results to determine '25 years )

‘

:Game and FWS-

j where recovery-should be focused

“Unit # [

Task Duration
‘5 -)-rea-m -

e

1

15 years

”,20 years

a

B D R R R

l year

§
i

34 years

E'b" years

e st

jongoing?

{

-ongoingt

Responsible Parties

;MULTI

3

CIMULTI
‘T'MT'__I'LTI

TIBLM, FWS

MULTI

MULTL
{BRD. FWS. Univ

"FWS. BRD. CDPR

!MLILTI
!
i

MULTI

FWS

Cost Estimate {in §1,000 units)

Total
Costs

25

50

50)

1790

30

320

1500

120

120

F¥1

0

40

80

150

(3.5

Fyz

N

10

16

30

150

05

10

FY3

10

80

150

05

£Y4

10

80

150

05

FYS

10

1

150

(1.5

L

86

Bosy pafifia;-pay ejuiopie] eyl 10} uéjc,' Aigaoaay



implementation Schedule for the California Red-legged Frog Recovery Plan

Task

Task Task Description

Prigrity  Number

2

oF

[

I

ot

XY

[N

[N %

3%

2

Task Buration

Potential lead agericies are designated in bold.

Responsibie Parties

l 1.3.6.2 Track status and recovery in Rccovery ongmngT FWS
: , fUnit # 2
11363 Track status and recovery. in Recovery ongoing*® TTIFWS
. Umt #3 P
' 11364 Track status and recovery iE'Rccoveryw -o*ngoing'i'ﬁu TTFWS
} tUnit #4
1365 Track status and recovery-in Recovery ..angoi__h-ttgrL 'F WS
Unit #5 i :
l 1.3.6.6 Track ‘status and recovc—ry—-;rlﬁlic&)very E (;ngomgTuFW'S o
"Unit # 6 : .
“17.3.6.7 | Track status and recovery in, Recovery ‘ongoingf ~ [FWS
' | Unit # 7 i
11§6é Track status and recovery in Recovery ) ongoing} FWS )
Unit # 8 '
‘114  [Conduct populdtioh‘ﬁabilit’y anal}"':_ses 5 years ""BRD. Univ, FWS
" { for metapopulations :
e e et e o = e o it e O
(115 Research metapoputlation dynarmcs 10 yearq :BRD, Univ. FWS
‘“E“l 6 TConduct research to better anderstand ":"1”6“ ycﬁér‘;“ “"IBRD, Univ. Los -
the ecology of this species including | i Angeles Zoo.
: tuse of uplands, dispersal-habits, and. {EBRPD, EBMUD.
P overland movements FWS ‘
. R [P [ ——
i11.7 ._InVBStlgate contaminants issues ‘ongomg’r ELFWS EPA, BRD
k e e b . I S, ; .
i11.8 :Conduct research on the effects of - .5 years iBRD, Univ,
; mosquitofish and determine alternatives : ‘MVCD. FWS -
,to mosquitofish use . _
11,9 - Conduct resarch on the ecologyof ~ iSyems :BRD, Univ, FWS
: "exotic species ; i '

Cost Estimate {in $1,000 units)

Total
Costs

120

120
120
120

120

250
400

400

100

Y1

40

8

20

FY2

40

80

FYa

25

40

80

20

FY4

-

40.

B0

20

FYS

25
40

Ly

20

Bosg pabifizi-pay enojije] ayp 104 Veld Asgnoaay
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implementation Schedule for the California Red-legged Frog Recovery Plan

Cost Estimate {in $1,000 upits}

Task Task . Task Deseription Task Duration - Responsible Parties Totat Y1 FY2 FY3 FY4 FY5
Priority  Number Costs
2 1110 Determine genetic and ecological |3 years ’?'Un'iv. BRD. FWS 90 30 30 30

i

s relationships between R. aurorg
idravionii. and R.a.aurora

| population segments are identifiable for

2 lT]]ll i Determine whether distinct vertebrate Syears IBRD FWS, Univ 150 30 0. 030 130 30
’ |
: L

i lthe California red- -legged frog |

2 ]“_iﬂ.‘l'iww.Conduct experlmeﬁtdl n?ampulatlont; of |5 years ;BRf); Los Angelck o0 20 20 020 ZE) ) 20
jh.lbml to determine requirements for | .‘;'Z()O. ‘Univ, FWS. '
{ereation and restoration | ‘Las Virgnes Institute.
: - : 'TNC
211130 I Determine the effects of livestock waste |2 years ~TBRD. NBS. FWS 40 20 20 _
2 1 1132 Determme grazmg ‘thresholds that :.5 ye:a_r,sm ~ IMULTI t00 20 20 20 20 20
; *ensure optimum habitat suitability ! : '
T -i_w ;Develop a protocol for a captwe o 52 years LosAngeleq Zoo, 50 25 25 I :
i _gpropagation program S BRD, Univ, FWS, ) .
i ﬁ Las Virgenes lnstltute . ! '
2 12077 "Develop and implement outreach plans year  FWS 40 4o ' | %
2 E 221 EDeve]op and 1mplemem pamcxpatlon i_I yea: - |FWS 40 40 g
! {plan for Recovery Unit # 1 3 <
o222 Deveiop ancl 1mplcmen: pdrtlupatlon -1 year ‘FWS 40 A0 ]
pldn for Recovery Unit #2 - ) . g
. P . ~— . - - ; . PR —
2 311223 .Develop and ; 1mplemem paruc1patlon i1 year {FWS 40 40 T
Iplan for Recovery Unit # 3 3 ‘{ ' g
2 104 '[v)e;élop and 1mpEement part1c1p.mon .j 1 year FWS 40 40 ’ g’
‘ ‘plan for Recovery Unit # 4 _ : a:;
2 1225 iDevelop and implement participation :1year ~ FWS 0 40 : ; &
i plan for Recovery Unit # 5 ' . <
=
Potential lead agencies are designated in bald. T




Implementation Schedule for the California Red-legged Frog Recovery Plan

Task Task
Pricrity  Number

29226 Devz]op and lmplemenl part1c1pauun i ‘l year7
iplan for Recovery Unit # 6 :

2 1227 ' -'(Develop and implement pamclpatlon 1 year
: plan for Recovery Unit #7 :

2 228 'D.evé_[op' and 1mplement mmup'ltlon §I‘Iy“e-£r
:plan for Recovery Unit #8

271123 Provide technical assistance to %contmualT
f landowners E
33 Develo;; and smplemcnt awatershed  |continual®

i
management and protection plan for i
Priority 3 watersheds

37015 Investlgate the effects of cucalyptus on [ 1 year
!

water quality
:
3 i34 iMonitor cohabiting, native species _jcontinualt
3 132 IImplementremedlatxol{,':\:ﬁg;é T —‘;commual‘f
lappropnate

'Total “estimated cost

T

Potential fead agencies are designated in bold.

Task Description Task Duration

Responsible Parties

IFWS

FWS

NPS, GGNRA,

FWS

CIMULTI
TIMuLTL

Cost Estimate {in $1,000 units)

EBRPD, BRD,

TBD costs

Total FY1

Casts

40 40

49 40

40 40

120 5
~ TBD

20 20

240 10
- TBD

10,031.5+

FYz

FY3

FY4

o7

FY5

Boiy pabbap-pey eluioylied ayp Joj uelyq A1an02ay
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" APPENDIX A. 6LOSSARY OF TECHNICAL TERMS

from Latin, an embracing; the breeding position of frogs, where the
male is on the ferale’s back and clasping her directly behind the front
legs or directly in front of the hind legs.

describes fish that are born in fresh water, migrate to sea, and return to
fresh water to spawn (e.g., salmon, sturgeon).

the Order of tailless amphibians; frogs and toads.

of or in water; streams, lakes, rivers, ponds, and marshes are aquatic
habitats.

species for which the U.S. Fish and Wildlife Service believes there is .
enough information on status and threats to support & proposal for
listing,

the act or process of establishing a new colony or population.

a practice of leaving felled trees paralle! to the contour line felling
of a hillside to stabilize soils and prevent erosion.

watersheds, or portions thereof, that have been determined to be
essential to the recovery of the California red-legged frog.

individual frogs, usuélly juvenile'_s or subadults, that move away from
the site where they hatched and metamorphosed and settle at another
site.

active during the day.

of or pertaining to me'uppf.:.r surface; top or back.

ridge of skin along the region between the center of ihe back and the
sides.

a zone where vegetation types (such as riparian and upland) adjoin
each other and often mix.

an outflow, such as waste from a sewer, or water off of agricultural
fields or streets and other developed areas.

lasting only a short timme, temporary; for aquatic habitats, water present
only part of the year.

not native to the ares, introduced from another region or couniry.
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no longer existing. Can refer to a species in ils endirety, orin a
particular part of the range.

extinct in a particular area.

the environment in which a species or population lives and grows.
Different types of habitats may be used for different life stages.

breaking up continuous habitat into smaller, isolated pieces.
having representative characteristics of two ot more distinct groups,
such as hybrid frogs with characteristics of two subspecies or species.

the spaces betweéen sand grains or gravel.

" a newly metamorphosed frog; sometimes called froglets up to sexual

maturity at 2 to 3 years.

species recognized by Federal or State governments as endangered or
threatened.

adjacent to the ocean, influenced by the ocean.

immature life stage with characteristics of both tadpoles and adult

“frogs.

the process of changing from a larvae (tadpole) to an adult (frog).

several to many subpopulations of frogs that are close enough to one
another that dispersing individuals could be exchanged.

the smallest unit of a habitat, such as a clump of reeds that provides
cover for tadpoles, or the vegetation to which eggs are attached, or a
basking site for a frog.

pertaining to body shape or structure.

active during the night.

the act of egg-laying and/or the location where eggs are laid.

for aquatic habitats, persisting all year; for plants, living more than 1
year.

the inside portion of a bend in a stream or river where sand and gravel
accumalate.

in the wider sense, all California red-legged frogs throughout their
range. In the narrower sense, used to refer to the frogs in one particular
locality or watershed; a collection of individuals that share a common
gene pool.
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posterior

proposed

Ranidae

recovery units

riparian

sink population

snout-urostyle

source population

spatial

subpepulation

taxon

temporal

upland

urostyle

viability

vocal sac

toward the rear or tail.

species for which a proposal to list the species as threatened or
endangered has been published in the Federal Register.

the Family of true frogs.

regions of the species’ distribution that are distinct from one another
based on ecological characteristics, status of the species. threats to the
continued existence of the species, or recovery actions needed withiri
the area. :

lerrestrial areas adjacent to aquatic habitats; on the bank of a stream,
river, pond, marsh, or lake.

a population whose average reproductive rate is less than its average
rate of mortality. ' ‘

“nose-to-tail”, the length measured from the anterior tip of the nose to
the length posterior end of the urostyle.

an actively breeding population that has an average birth rate that
exceeds its average death rate, and thus produces an excess of

juveniles that may disperse to other areas.

of or relating to space or distribution in space, such as how ponds and
streams are distributed in a landscape.

a group of frogs using a particular breeding site or area; several to
many subpopulations constitute a metapopulation. :

a level in the classification system, such as species, genus, family, or
order, '

of or relating to time; can be on a daily, seasonal, annual, or longer
basis. :

terrestrial habitats not incleded in riparian zones, the higher elevations.

a rodlike bone composed of fused tail vertebrae present in frogs and
toads.

capability or capacity to survive; for populations, the ability to survive
into the foreseeable future.

an inflatable pouch on the throat or at the sides of the neck in male
frogs. )
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APPENDIX B. POTENTIAL CONTAMINANTS ASSOCIATED WITH CALIFORNIA RED-LEGGED
FROG HABITAT ‘ ‘

The chemicals of greatest concern for which data on amphibians, fish, or their food supply
could be found are: . .

acephate
azinphos-methyl
carbary!
chlorpyrifos
diazinon

dicofol
disulfoton
endosulfan
esfenvalerate
fenamiphos
glyphosate
malathion
mancozeb
methamidophos
methoprene
naled

paraquat
permethrin
phosmet
polycyclic aromatic hydrocarbons
pyrethrins
rotenone
strychnine
triclopyr
trifluralin

Units Glossary

L.C50-lethal concentration to 50 percent of test organisms
mg/kg-milligrams per kilogrars ' :
myg/L-milligrams per liter

ng/L-nanongrams per liter

Mg/L-micrograms per liter

PAH-Polycyclic Aromatic Hydrocarbons

Toxicity Analysis for These Chemicals

The information below, unless cited specifically, was obtained from Briggs (1992) and Moses
(1997).

Acephate is an organophosphate insecticide (classified in some sources as 2 carbamate) that
generally is applied as a foliar spray to control aphids. Itis used on broccoli, cabbage, brussels
sprouts, cauliflower, celery, kale, lecks, lettuce, and greenhouse plants. Studies on the toxicity
of acephate to amphibians have shown effects to occur at relatively high concentrations when
compared to other organophosphates. Studies by Geen ef al. (1984) determined a lethal

R



Recovery Plan for the California Red-legged Frog .. . oo o e e 121

concentration to 50 percent of test organisms {EC50) of 8.816,000 micrograms/liter (ig/L) *
during a 4 day exposure period for the northwestern salamander (Ambystoma gracife). Studies

on the green frog (Rana clamitans) reported a LC50 of 6,433 milligrams per liter (mg)/L (U.S.
Environmental Protection Agency (1995)). Most other toxicity information on amphihians

report LC50 values above 40,000 pg/L. However, accidental spills of acephate into habitat of

the California red-legged frog could expose this species or its food base to lethal doses.! -~

Azinphos-methyl (AZM) is an organophosphate insecticide and miticidé used on fruits. nuts.
vegetables, field crops, ornamentals, and forest and shade trees. The U.S. Environmental
Protection Agency (1995) classifies this pesticide as class I, indicating high 1oxicity' ‘Harris er
al. (1998) reported a green frog (Rana clamitans) 16-day LC50 of >5.0 mg/L tor Guthion WP. a
preparation of 50 percent AZM. Dolah ef al. (1997) reported that, in South Carolina streams,
measured concentrations of AZM at greater than 17 pg/L have coincided with documented fish
kills. They rcporled that at 2 concentration of 20 pg/L, 100 percent mortality occurs within a
short time. The use of AZM in the vicinity of the California red-legged frog could dtiect
recruitment and survival directly, or by affecting the food supply.

Carbafyl is a wide-spectrum carbamate insecticide, acaricide, and molluscicide ased on citrus,
fruit, cotton, forests, forage crops, rangelands, lawns, nuts, omamentals, shade trees: and other
crops, as well as on poultry, livestock, and pets. Studies on the toxicity of carbaryl to'bullfrogs
have shown effects to occur at relatively high concentrations (LC50 greater than 4,000 mg/kg)
(Hudson 1984}. Bioaccumulation of carbaryt can occur in catfish, crawfish, and snails, as well
as in algae and duckweed. Res1due levels in fish were 140-fold greatcr than the’ concentration of
carbaryl in water. In general, due to its rapid mctabohsm and rapld degradatlon ‘carbary! should
not pose a significant bioaccumulation risk in alkaline waters. However,’ under condmons below
neutrality, bloaccumulatlon may be 51gn1ﬁcant (Baron 199 n.

Chlorpyrifos, an organophosphate pesticide, is used in the vicinity of California'red-legged -
frog populations and habitats on oats, greenhouse plants, broccoli, cabbage, brussels sprouts,
cucumbers, cauliflower, kale, leeks, lettuce, parsley, radish, and berries. It is primarily a contact
poison and is available as granules, wettable powder, dustable powder, and emulsifiable
concentrate. There is insufficient information on the toxicity of chlorpynfos to amphlblan% to
fully evaluate the potential effects to the species. However, studies on the toxicity of
chlorpyrifos to invertebrates have shown that reIativély minor applications of the pesticide can
have dramatic lethal and sublethal effects (Delpuech ef al. 1998, Odenkirchen and Eisler 1988).
Direct toxic effects to the California red- leggcd frog or its prey base from the appllcauon of this
pesticide are possible with standard application rates and agricultural runoff.

Diazinen is a phosphorothioate used on fruits, vegetables, forage, field crops, pasture,
rangelands, turf, and ormamentals to control soil insects and nematodes. It is also used for
household insects and fly control, Harris et al. (1998) reported a diazinon 16-day LCS50 for
green frogs of 0.005£0.0001 mg/L active ingredient (a.i.). Harris also reported that Basudin®
SO00EC, a diazinon based pesticide, had a similar 16-day LC50 of 0.0028+0.0003 ing/L a.i. Itis
apparent that diazinon is extremely toxic to amphibians, and its use should be restncted in the
vicinity of the California red-legged frog.

Dicofol is an organochlorine miticide manufactured from DDT and used on a wide variety of
fruit crops, cotton, and oramentals. In 1986, use of dicofol was temporarily canceled by the
U.S. Environmental Protection Agency because of concerns raised by high levels of DDT
contamination. However, it was reinstated when it was shown that modern rmanufacturing
processes could produce technical grade dicofol containing less than 0.1 percent DDT. chofol
is highly toxic to fish, aquatic invertebrates, and algae (Rohm and Haas Company 1991).

could pose a significant risk to the California red-leg gged frog and its prey base.
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Disulfoton is a phosphorothioate insecticide and acaricide used on cotton, sugar beets,
cabbage family crops, corn, wheat, orpiamentals, cereal grains, and potatoes. It is a selective,
systemic pesticide that is especially effective agairist sucking insects. Disulfoton is considered
highly toxic to cold- and warm-water ﬁSh, crab, and shrimp, The LC50 values for'the
compound are 0.038 mg/L in bluegill sunfish, 0.25 mg/L in guppies, 1.85 mg/L in rainbow
trout, and 6.5 mg/L in goldfish. Accotding to the U.S. Environmental Protection Agency, the
use of disulfoton on certain crops may pose a risk to some aquatic and terrestrial endangered
species (U.S. Environmental Protection Agency 1984).

Endosu)fan is a sulfur—containing'org'éhbchlorine used for the control of aphids, thrips,
beetles, mites, borers, cutworms, bollworms, bugs, whiteflies, and leafhoppers on citrus, small
fruits, fiber crops, forage crops, forests, grains, nuts, oil crops, ornamentals, and vegetables.-
Studies by Berrill er al. (1998) reported severe toxicity to amphibians from exposure to
endosulfan, including extensive paralysis to three different species of anuran tadpoles and high
post-exposure mortality. Two-week old tadpoles suffered greater than 50 percent mortality 4 to
19 days after exposure o a range of 0.041-0.364 mg/L endosulfan. At an exposure of 0.307
mg/L, American toad (Bufo americanus) tadpoles exhibited discoloration, swelling, and death
within 24 hours, or experienced delayed metamorphosis. Harris et al. (1998) reported that
green frogs exposed to Thiodan ® (a 47 percent mixture of endosulfan) had a 16-d LCS0 of
greater than 5.0 mg/L. It is apparent that endoSqua_.n is extremely toxic at low concentrations
to amphibians, and its use should be restricted in the vicinity of the California red-legged frog.

Esfenvalerate, a class of isomers of fenvalerate, a synthetic pyrethroid (see pyrethrin), is
used as a broad spectrum insecticide on fruits, nuts, artichokes, cabbage family crops, many
other vegetables, forests, Christmas tree farms, and recreational areas. Eisler (1992) reported
that at 4 degrees Celsius ail northern leopard frogs exposed to a dose of 3 pg/L were dead
within 72 hours. These isomers of fenvalerate are reported to be the most toxic technical
mixtures, and their use in the vicinity of the California red-legged frog could have serious
negative effects. o

Fenamiphos, a phosphorothioate, is used on a variety of plants including turf, citrus and other
fruit crops, some vegetables, and grains to control a wide variety of nematodes {roundworms).
The compound is absorbed by roots and i< then translocated throughout the plant. The toxicity
of fenamiphos to aquatic species varies from moderate to high. Bluegill are extremely
sensitive to fenamiphos; the LC50 is 9.6 mg/L in this species. Other species tested include the
rainbow trout (LC50 is 0.11 mg/L) and goldfish (LC50 is 3.2 mg/L) (University of California
at Davis 1997a). Fenamiphos has been linked to fish and bird kills and is known to have a high
potential of leaching into the groundwater. The compound is not expected to bioaccumulate
appreciably in aquatic organisms (Smith 1993).

Glyphosate is used for control of annual and perennial plants including grasses, sedges,
broad-leaved weeds, and woody plants. It is used on range and pasture, as well as on over 150
crops. Glyphosate is also used for control of exotic species such as giant cane (Arundo donax),
and thus has a role in the rehabilitation of habitat for several native species, including the
California red-legged frog. Glyphosate does have the potential to contaminate surface waters
due to its use patterns and through erosion, as it adsorbs to soil particles suspended in runoff.
If glyphosate reached surface water, it would not be broken down readily by water or sunlight.
Toxicity tests performed under standard conditions at the Columbia National Fisherics
Laboratory indicated that this compound is “moderately toxic” to rainbow trout (U.S.
Environmental Protection Agency 1993). Some formulations may be more toxic to aquatic
species due to the different surfactants used in formulation. Although the herbicide glyphosate
appears to have limited effects on amphibians, other components of the most commonly used
formulations {e.g., Roundup®), particularly the surfactants, have severe negative effects on
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amphibians. Formulations of glyphosate must be used carefully in and near Callforma red-
legged frog habitat.

Malathion is a nonsystemic, wide-spectrum organophosphate inisecticide used for the control
of mosquitos, sucking and chewing insects on fruits and vegetables, flies, household insects,
animal parasites (ectoparasites), and head and body lice. Malathion s used in formulations
with many other pesticides. It is highly toxic to aquatic invertebrates with EC50 valucs from 1|
ug/Lto | mg/L (Johnson and Finley 1980), and to the aquauc stages of ampliibians (U.S.
Environmental Protection Agency ]992) Malathion has a wide range of toxicities in fish, from
very highly toxic in walleye (96-hour LCS0 of 0.06 mg/L) to slightly toxic in goldfish (10.7
mg/L) (Johnson and Finley 1980). Malathion could affect California red-legged frog
populations through direct mortality and by reducing the prey base.

Mancozeb is a carbamate fungicide used on field crops, fruits, vegetables, nuts, and
commercial sod farms. Hartis et al. (1998) reportcd that green frog embryos exposed to
Dithane DG® (76 to 80 pércent mancozeb) had zero percent hatching success at approximately
1.0 10 20 mg/L.. Adult frogs exhibited a 16-day LCS0 of 0.2040.04" mg(a.i.)/L. Mancozeb
appears o be quite toxic to amphibians. Its use should be re';tncted in the vicinity of thc '
California red-legged frog.

Methamidophos is a highly active, systemic, residual, organophosphate insecticide and
acaricide used to control aphids, flea beetles, whiteflies, thrips, cabbage loopers, Colorado”
potato beetles, potato tubeworms, armyworms, mites, leafhoppers, and many others. Crop uses
include broceoli, brussels sprouts, cauliflower, grapes, celéry, sugar beets, cotton, and potatoes.
This compound is considered to be highly toxic to mammals, birds, and bees (U.S.
Environmental Protection Agency 1997a) and is also toxic to aquatic organisms. The LC50
ranges from 25 to 100 mg/l in 96-hour tests with rainbow trout, guppies, carp, and goldfish.
Freshwater, estuarine, and marine crustaceans are extremely sensitive to methamldophos
Concentrations as low as 0.22 ng/L (nanogramsihter) 0. 00000022 mg/l) were lethal to larval
crustaceans in 96- hour toxicity tests.

Methoprene is an insect growth regulator. It is considered a biochemical pesticide because,
rather than controlling target pests through direct toxicity, methoprene interferes with an
insect’s life cycle and prevents it from reaching maturity or reproducmg Methoprene is used in
the production of 2 number of foods including meat, milk, eggs, mushroomns, peanuts, rice, and
cereals. It is also used in aquatlc areas to control mosquitos and several typés of flies, moths,
beetles, and fleas. Studies on other amphibians suggest that use of this chemical may pose a
threat. Althoigh methoprene did not cause increased mortality of gray treefrog tadpolcs (Hyla
versicolor), it has been implicated in educed survival rates and malformations in the
development of northern lcopard frogs (Ramz pipiens) (Ankley et al. 1998). According to the
U.S. Environmental Protection Agency (1991), methoprene is highly and acutely toxic to
estuarine invertebrates, and ecological effects studies suggest that use of the briquetté or slow-
release formulation in estuannc areas may cause disruption of normal ecological processes. In
addition, the U.S. Env1ronmcntal Protection Agency states in their fact sheets that methoprene
is moderately toxic to warm water, freshwater fish, and is slightly toxic to cold water,
freshwater fish. Mosquito and Vector Control Districts typically use dosages far below those
found to cause developmental problems and mortality (P. Bindings in /irr. 2000).

Naled, an organophosphate pesticide, is used on greenhouse plants, broccoli, cabbage, brussels
sprouts, kale, teeks, lettuce, and radishes. It is used to éontrol aphids, mites, mosquitos, and
flies. As an organophoqphate pesticide it is assumed naled is toxic to aquatic organisms and
caution should be exercised when using it in the vicinity of California red-legged frog habitats.
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Paraquat is 2 herbicide widely used for broadleaf weed control. It has been employed for
killing marijuana in the U_S. and in Mexico. It is also used as a crop desiccant and defoliant.
and as an aquatic herbicide. Paraquat is considered to be slightly to moderately toxic fo many
species of aquatic life, including rainbow trout, bluegill, and channel catfish (U.S. ‘
Environmental Protection Agency 1997b). Eisler (1990) reported that concentrations as low as
0.5 mg/kg had an adverse effect on northern leopard frog tadpoles. These effects included a
high number of tail abnormalities, reduced growth rate, abnormal swimming behavior, and
increased mortality. In 15-day old northern leopard frog tadpoles, 95 percent of the test
organisms were dead after 6 days when exposed to 2 mg/kg paraquat. in addition to potential

adverse effects on tadpoles, there may be an adverse effect on the Califomia'red-leggcd frog by
reduction of plant cover.

Permethrin, a pyrethroid pesticide, is used on berries, broccoli, cabbage, brussels Sprouts,
greenhouse plants, kale, leeks, lettuce, and radishes. It is also used 1o control animal
ectoparasites, biting flies, and cockroaches. It is available in dusts, emulsifiable concentrates,
smokes, ultra-low volume sprays, and wettable powder formulations. There is insufficient
information on toxicity of permethrin to amphibians. Toxicity studies on invertebrates have
shown that permethrin contaminated sediments are toxic to chironomid larvae (Fleming ez af.
1998). Studies conducted on adult desert pupfish (Cyprinodon macularius) have shown a 48-
hour LCSO of 0.005 mg/L of permethrin (Mulla e al. 1978). Standard applications of
permethrin and agricultural runoff may cause direct acute effects to the California red-legged
frog or its prey base. '

Phosmet is‘, a _non-systémic,_Qrggnophosphate insecticide used on both plants and animéls. It is

mainly used on apple trees for control of codling moths; it is also used on a wide range of fruit
crops, ornamentals, and vines for the contro] of aphids, mites, and fruit flies. The reported 96-
hour LC50 values for phosmet are less than .1 mg/L in bluegill, small- and largemouth béss,
rainbow trout, and chinook salmon, and are less than 10 mg/L in fathead minnow and channel
catfish (Johnson and Finley 1980). The compound is also very highly foxic to aguatic
invertebrates (Johnson and Finley 1980). Phosmet has little potential for accumulation in
aquatic organisms. Phosmet could have direct toxic effects on the California red-legged frog
and indirect effects through reduction of the prey base.

Polycyclic Aromatic Hydrocarbons, or PAHs, are among the most poten:.caré'inogens known
{0 exist. However, amphibians are considered to be quite resistant to PAH carcinogens when
compared to mammals. PAHs are widely distributed in the environment and have been detected
in plant and animal tissues, sediments, soils, air, surface water, and gro_un_dwatér (Eisler 1987).
PAHs may enter the aquatic environment through industrial and domestic discharge, surface
runoff, and releases of petroleum products into water bodies. PAHs can cause a wide variety of -
adverse biological effects, including effects on survival, growth, metabolism, and tumor
formation (Eisler 1987). Eisler (1987) reports that 85 percent of adult African clawed frogs
exposed to 1.5 mg benzo(a)pyrene, a PAH, developed lymphosarcomas (cancer ‘of connective
tissues associated, with the lymphatic system) in 85 to 288 days. When leépar_d frogs were
exposed to a single dose of 3-methylcholanthrene, another PAH, at 40 mg/kg body weight,
cellular function and blood and tissue oxygen levels were abnormal for several weeks. Hatch
and Burton (1998) suggested that low levels of PAHs may act with other environmental factors
to cause adverse effects to larval amphibians. '

Pyrethrins are natural insecticides produced by certain species of chrysanthemums; synthetic
pyrethrins also are manufactured. The compounds may be used in grain storage and in poultry
pens, and on dogs and cats to control lice and fleas. Both natural and synthetic compounds are
extremely toxic to aquatic life, such as bluegill and lake trout, and slightly toxic to bird
species, such as mallards. Toxicity increases with higher water temperatures and acidity.
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Natural pyrethrins are highly fat soluble, but are easily degraded and thus do not accumulate -
in the body. Although no information regarding the toxicity of natural pyrethrins 1o
amphibians was found, effects may be similar (see esfenvalerate).

Rotenone is the dried and ground root of various plants, or extracts thereof. It is used for fish
eradications as part of water body management, in home gardens for insect control, and for
lice and tick control on pets. Rotenone interferes with normal cell functions and nerve '
transmission and is highly toxic to fish and amphibians. Reported 96-hour LC50s were 0.031
mg/L in rainbow trout, 0.0026 mg/L in channel catfish, and 0.023 mg/L in bluegili for the 44
percent pure formulation (Johnson and Finley 1980). Aquatic invertebrates have a wide range
of sensitivity to rotenone with 48-hour EC50 values ranging from 0.002 to 100 mg/L (Johnson
and Finley 1980). The compound is not expected to accumulate appreciably in aquatic
organisms as its highly toxic nature allows little survival of the organisms in which it would
accumulate. Contamination of breeding ponds with rotenone could cause the loss of an entire
year's production of California red-legged frog larvae.

Strychnine is currently registered for use only below-ground as a bait application to control
pocket gophers, but was used in the U.S. to control vertebrate animals for many years before
1947. Strychniné ranges from moderately to highly toxic (o freshwater fish and is moderately
toxic to aguatic invertebrates (Environmental Protection Agency 1998). The U.S.
Environmental Protection Agency believes that the risks to non-target terrestrial animals are
minimal when strychnine is used below-ground and that below-ground use of strychnine does
not constitute a risk to non-target or endangered species. However, this does not take into
account any burrowing species or those that may use small mammal burrows as temporary
refuges.

Triclopyr, a pyridine, is a selective systemic herbicide used for control of woody and
broadleaf plants along rights-of-way, in forests, on industrial lands, and on grasslands and
parklands. Studies on the toxicity of triclopyr to aquatic organisms have shown that the parent
compound of this pesticide is practically nontoxic to fish, with a LC50 (96-hour) of 117 mg/L
in rainbow trout and 148 mg/L. in bluegill sunfish (University of California at Davis 1997b}.
The compound has little if any potential to accumulate in aquatic organisms. In addition to the
potential direct effects of the ester formulation of this herbicide on amphibians, there may be
an adverse effect on the California red-legged frog by reduction of plant cover.

Trifluralin is a selective, pre-emergence dinitroaniline herbicide used to control many annual
grasses and broadledf weeds in lawns and in a large variety of fruit, nut, vegetable, and grain
crops, including soybeans, sunflowers, cotton, and alfalfa. Trifluralin is highly toxic to fish,
amphibians, and other aquatic organisms. The 96-hour LC50 is 0.02 to 0.07 mg/L in rainbow -
trout and bluegill (Tohnson et al. 1980). Variables such as temperature, pH, life stage, and size
may affect the toxicity of the compound. Trifluraltin is highly toxic to Daphnia, with a 48-hour
LC50 of 0.5 t0 0.6 mg/L.. The compound shows a moderate tendency to accumulate in aquatic
organisms (U.S. Environmental Protection Agency 1996).

Other contaminants
Ammonia: Harris et al. (1998) reported that elevated levels of ammonia could act as an

environmental stressor to amphibians and could lead to decreased hatching success, survival,
or growth rates.




- Recovery Plan for the California Red-legged Frog

CONTAMINANTS GLOSSARY

acaricide
acute toxicity
bicaccumulate
carbamate

carcinogen

cholinesterase

chronic toxicity

dinitroaniline

fungicide
herbicide
insecticide
miticide
molluscicide

organochlorine

organophosphate

pesticide

phosphorothioate

compound used to kill ticks and mites..

the ability to cause a poisonous effect or death as a result of a short-
term or single exposure. Common acute effects are skin or eye
irtitation, vomiting, tremors.

increase i concentration in living organisms as they breathe
contaminated ait, drink contaminated water, or eat contaminated food.

organic compounds based on carbamic acid (CO,NH,); cholinesterase
inhibitors, they interfere with nerve function,, cause malformations in
developing embryos, and are suspected carcinogens.

cancer-causing agent.

a neurotransmitier; cholinesterase inhibitors interfere with the

transmission of nerve impulses. Symptoms of cholinesterase inhibition
include nausea, vomiting, cramps, increased heart rate, and death.

the ability to cause a poisonous effect or death as a result of long-term
exposure. Liver or kidney damage, impaired repm_duction, and cancers

are common chronic effects. :

herbicides; in animals, they interfere with cell function, cause skin and
eye irritation, and are carcinogenic and teratogenic.

compound used to kill fungi.

compound used to kil plants.

compound used to kill insects.

compound used to Kiil mites.

a compound used to kill molluscs (snails, stugs, clams, etc.}.
chlorinated hydrocarbons; compounds that contain, carbon, hydrogen,
and chlorine, such as DDT; interfere with transmission of nerve
impulses primarily in the central nervous system (brain and spinal
cord); bioaccumulate, carcinogens, suspected teratogens and
mutagens; can travel long distances throngh air and groundwater.
compounds that contain, carbon, hydrogen, and phosphorus;
cholinesterase inhibitors, they interfere with nerve function, cause

malformations in developing embryos, and are suspected carcinogens.

a general term for compounds used to kill organisms considered pests,
including slugs, nematodes, insects, mites, rodents, birds, and plants.

a class of organophosphates that also contain sulfur.




pyrethroids

pyridine

systemic

teratogen
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patural compounds derived from chrysanthemums, or synthetic S .
compounds that mimic their structure and function. Pyrethroids block

. nerve impulse transmiséibn, affect hormone metabolism, and affect the

immune system. They are suspected carcinogens, mutagens, and
teratogens. ‘

herbicide; limited information availa_ble._
absorbed by the Jeaves or roots and then translocated throughout the
plant. Systemic pesticides are particularly effective against sucking

insects and mites.

a substance that causes malformations in developing embryos.
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APPENDIX C. MAPS OF CORE AREAS PER COUNTY .

The following core are maps were dcvcloped using the California Watershed Map (Calwater
Version 2.2). This is a set of standardized watershéd boundaries meeting standardized
delineation critera. The hierachy of watershed designations consists of six Jevels of increasing
specificity: Hydrologic Region, Hydrologic Unit, Hydrologic Area, Hydrologlc Sub-Area,
Super Planning Watershed, and Planning Watershed. Core area maps were delineated at the
Hydrologic Sub-Area level. Following each core area map is a list of Hydro]oglc Sub-Areas
that are included in each map per core area
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Figure 25. Map of core areas in Montgrey, San Benito, and Fresno Counties .........coooeeeee. 143
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Figure 29. Map of core areas in Los Angeles, Ventura, and Orange Counties .........oeeecvene. 147
Figure 30. Map of core areas in San Bexl'nargi_ino Coqnty rvrrreaveeessarearesnasarearnsrenceesiansenceneeees F4D

Figure 31. Map of core areas in San Diego and Riverside Counties ... 150
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Figure 13. Map of
core areas in Butte,
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Figure 14, Map of
core areas in
Calaveras County
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Figure 19. Map of
core areas in-Napa,
Selano, and Yolo
Counties
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Figure 20. Map of
core dreas in Marin
and Sonoma
Counties
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Figure 22. Map of
core areas in Santa
Clara and Stanislaus
Counties ,
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Figure 23. Map of
core greas in San
Mateo County
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'\.\ O . Figure 27. Map of
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Los Angeles
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APPENDIX D. GUIDELINES FOR VOLUNTARY POND MANAGEMENT .
FOR THE BENEFIT OF THE CALIFORNIA RED-LEGGED FROG '

In many California red-legged frog metapopulations, artificial ponds maintained for watering
livestock are the principal sources of the young frogs that annually repepulate the system. In
dry areas, a pond can represent a longer-lasting water source, providing for complete tadpole -
development and adult escape cover. At wetter sites, ponds are often the only quiet water
refuges for egg-laying and tadpole development outside of the swiftly flowing streams. In both
cases, ponds can give a stability and predictability to the habitats that would not otherwise be
present.

However, in some cases, ponds can be extremely detrimental to the California red-legged frog.
Perhaps the most common nuisance pond is one that attracts and provides habitat for bullfrogs
and predatory fish. In many instances, these predators eliminate the California red-legged frog.
Another type of detrimental pond is one that fills and is attractive breeding habitat in late
winter and early spring, but dries up before tadpoles can undergo metamorphosis. These ponds
can trap many California red-legged frog egg masses and Jarvae and eliminate reproductive
output. ' T

California red-legged frogs have cvolved in California’s Mediterranean climate with wet
winters and springs and dry summers and falls, but most of their introduced predators have not.
In most cases, pond management that mimics the natural water cycle will be most beneficial
for the California red-legged frog.

Red-legged Frog Biology

Ponds that suécess_fu]ly enhance California red-legged frog populations must complement their
biology. The frogs breed from December to April in ponds and streams. They seem to choose
the sites that have the warmest water available, as long as it is at least 20 centimeters (8 inches)
deep. Tadpoles hatch in a few days, depending on temperature, and develop through the spring:
They start o transform into froglets in June or July, and by late August most have completed
the process.

QOutside of the breeding season, adult frogs seek out water greater than | meter (3 feet) deep for
escape from predators. In some areas, late summer water can be very scarce, and frogs will
travel to congregate in old dug wells, in deep holes in drying streams, or in and around springs.
With the first soaking rains of fall, frogs tend to move away from their summier refuges.
During a rainy winter, they may establish 2 temporary residence quite a distance from any
body of water. At this time they often gradlia_lly move towards the late winter breeding site.

Choosing a Site

At the present time, stock ponds are useful for rehabilitation and enhancement of California
red-legged frog populations only if the frogs can get to them. We must approve the trapsport
and reestablishment of the California red- Ieggcd frog into areas where they do not now occur.
Reestablishment is only considered after intensive studies of both the donor and recipient sites,
with guarantees that the donor population will not be damaged. Given this, ponds for the
benefit of California red-legged frogs should be limited to areas that already contain at least a
remnant population, In such areas, if the ponds are suitable, the frogs will find them on their
own and will not need to be moved.

Ponds should be located as far as possible from predator source-areas. Bullfrogs from a pond
with a large population will quickly invade a new pond up to a few hundred meters {about
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1,000 feet) away, but it should take them longer to build up to damaging pdpu[a_tién levels if
the ponds are separated by a kilometer (0.6 mile) or more. Raccoons are also a serious
California red-legged frog predator in many places. They build up to many times the normal
population density in urban areas and campgrounds with a plentiful supply of garbage, and dog
and cat food.

Pond De.'}ign

Suggestions for pond design are based on observations of frogs in many habitats, but they have
not been experimentally tested for efficacy. Further research will surely modify or eliminate
some of these suggestions. The final design depends on a number of considerations such as the
terrain, the use of the pond, and the adequacy and timing of the water supply. From a
biological point of view, pond design is most tightly restricted when bullfrogs are present in
the area.

The ideal pond probably has two main components: a deep-water escape portion and a shailow
tadpole- and juvenile-rearing section. The former should have areas that are deeper than |
meter (3 feet). It may not matter if this part is clogged with aqualic vegetation. Mats of floating
submerged vegetation in deep water seem to be ideal for the adult frog in the non-breeding
season. Predators such as raccoons and herons, and even large bullfrogs, probably find it
difficult to reach California red-legged frogs on floating mats.

The tadpole-rearing portion should be unshaded and shailow enough to warm quickly in the
winter sun. Submerged aquatic vegetation seems to be tolerated, but emergents such as willows
(Salix), cattails (Typha), or bulrushes (Scirpus) shade the water and keep it cool. The pond
must contain water for tadpole development during the entire rearing season (minimally March
through July in most areas), but it can be allowed to dry at other times of the year.

If the main pond dries regularly, adult frogs will use a restricted summer refuge. In places with
a high water table, these can be dug wells if they have decp, perennial water and protecting
vegetation and are designed so frogs can get out (i.e., not too deep and steep sided). Springs
can also be easily modified as summer refuges.

Discauragiﬁg Predators

Perhaps the most important factor in discouraging aquatic vertebrate predators of the
California red-legged frog is the installation of a pond drain. If the pond can be regularly and
completely drained, even once every 3 or 4 years, bullfrog and fish populations will be greatly
reduced or eliminated. Bullfrog eggs are laid in the early summer (April through July), and the
majority of tadpoles do not transform until the following year. If the pond is completely
drained in the fall or winter, bullfrog (and fish) life cycles will be broken. o

Bullfrog tadpoles and adults are usually associated with deep water, and extensive shallow,
marshy areas may favor the California red-legged frog. Also, small isolated ponds a few meters
(several yards) across, such as dug out spring heads, may harbor the California red-legged
frog, but may not be attractive to bullfrogs. ‘ o ‘

Chemical means of bullfrog tadpole and fish control are possible (e.g., use of rotenone), but
their use requires the permission of the California Department of Fish and Game and the US.
Eish and Wildlife Service to ensure that the California red-tegged frog and other native wildlife
will not be harmed.
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The Role of Grazing

Pond management usually needs to be integrated with the local livestock grazing program.
Grazing can be an important tool to help keep the shallower, tadpole-rearing portions of the
pond free of emergent vegetation that shades the water. The shallows should be deep enough
so that livestock do not chum them into a mucky mire, but shallow enough so that the animals
can graze comfortably. Ponds with fluctuating levels where the shallow portions dry each year,
facilitate this type of grazing management.

Many ponds used by cattle gradually become shatlow mud holes as cattle trample the banks.
To prevent this, the deepest portion of the pond should be fenced so that cattle cannot enter.
This can be done so that the primary function of the pond, which is to provide livestock water,
is not compromised, but deep escape water is preserved for frogs.

The critical periods for livestock water on many California ranges is late surnmer and earty
fall. Draining of ponds for bullfrog and fish control can usually be postponed until after the
first fall rains, when livestock water is less critical: Alternatively, a temporary catch basin
below the drained pond could provide livestock water. Water in the catch basin could be.
maintained unti! the main pond refiils, then the catch basin could be drained. A catch basin
should also be.used if there is danger of releasing unwanted predators into a downstream body
of water.
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APPENDIX E. PRIVATE LANBOWNER INCENTIVES FOR IMPLEMENTATION
OF CONSERVATION MEASURES

A. NATIONAL RESOURCE CONSERVATION SERVICE PROGRAMS

The 1996 Farm Bill authorized $2.2 billion nationally in funding for conservation programs,
extended the Conservation Reserve Program and Wetland Reserve Program, and created new
initiatives to improve natural resources on America’s private lands. To qualify for market
transition payments under basic commaodity programs which replace traditional farm subsidies,
farm operators must agree to abide by Conservation Compliance and Wetlands Conservation
(Swampbuster) provisions in the 1996 Farm Biil. As of October 2001, some of these programs
have ceased to be funded but due to the overwhelming support for Farm Bill programs, future
reauthorization and funding is expected.

1. Conservation Reserve Program

The Conservation Reserve Program encourages farmers to convert highly erodible cropland
or other environmentally sensitive acreage to vegetative cover, such-as non-native and
native grasses, wildlife plantings, trees, filter strips, or riparian buffers. Farmers receive an
annual rental payment for the teem of the multi-year contract. Cost sharing is provided to
establish the vegetative cover practices. This program allows up to0 34.4 million acres,
nationally, to be enrclled at any one time. New enrollments can replace expired or
terminated contracts.

2. Wetland Reserve Program

The Wetland Reserve Program is a voluntary easement program that offers financial
incentives to help landowners restore and protect wetlands. The program targets farmed
wetlands and farmland that once was wetland. A priority is given to areas offering the most
wetland benefits (lands adjacent to restorable wetlands that contribute significantly to
wetland functions and values, previously restored wetlands that need long-term protections,
upland areas needed to provide an adequate ecological buffer or otherwise contribute to
defining a management boundary, existing or restorable riparian habitat corridors that
connect protected wetlands and lands substantially altered by flooding where there is a
likelihood of successful wetland restoration at a reasonable cost). The program offers three
options to protect, restore, and enhance wetlands and associated uplands: permanent
easements, 30-year easements, or 10-year restoration cost share agreements.

3. Wetland Conservation (Swampbuster)

The Wetland Conservation provision allows landowners to comply with wetiand
conservation requirements while protecting natural resources under the 1996 Farm Bill. It
provides more options for mitigation by including restoration, enhancement, or creation as
long as wetland functions and values are maintained. The program stipulates that wetiand
conservation activities, authorized by permits issued under section 404 of the Clean Water
Act, which make agriculture production possible, will be accepted for Farm Bill pusposes if
they were adequately mitigated. It requires wetland determinations to be certified by the
National Resource Conservation Service. It also establishes a pilot program for wetland
mitigation to allow the U.S. Department of Agriculture to assess how well mitigation
banking works for agriculture.
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4, Environmental Quality Incentives Program (EQIP)

The Environmental Quality Incentives Program was established in the 1996 Farm Bill to
provide a single, voluntary conservation program for farmers and ranchers to address
significant natural resource needs and objectives. Nationally, this program provides
technical, financial, and educational assistance, half of it targeted to livestock-related
natural resource problems and the other half to more general conservation priorities.

The program works in priority areas where there are serious and critical environmental
needs and concerns. These critical needs areas are determined and prioritized by the
National Resource Conservation Service, other U.S. Department of Agriculture agencies,
and local work groups. High priority is given to areas where State or other local ‘
governments offer financiaf or technical assistance and where agricultural improvements
will help meet water quality and other environmental objectives. All Environmental
Quality Incentives Program activities must be carried out according to a conservation plan.

The program offers 5 to 10-year contracts that provide incentive payments and cost sharing
for conservation practices needed at the site. Cost sharing may pay up to 75 percent of the
costs of certain practices important to improving and maintaining the health of the natural
resources of the area. Incentive payments can be made to encourage producers to perform
land management practices including wildlife habitat management. Incentive payments can
be up to 100 percent of the producer’s cost.

The program funding comes from commodity credit corporations. The budget is $200
million per year, nationally, through the year 2002. Conservation practices for natural
resource concerns related to livestock production will receive 50 percent of the funding,.
Total cost share and incentive payments are limited to $10,000 per person per year and .
$50,000 over the length of the contract.

Wildlife Habitat Incentives Program

The Wildlife Habitat Incentives Program is a voluntary program for people who want to
develop or improve fish and wildlife habitat primarily on private lands. It provides both
technical assistance and cost share payments to help establish and improve fish and
wildlife habitat. The National Resource Conservation Service helps participants prepare a
wildlife habitat development plar in consultation with the local conservation district. The
plan describes the landowner’s goals for improving wildlife habitat, includes a list of
practices and a schedule for installing them, and details the steps necessary to maintain the
habitat for the life of the agreement. This plan may or may not be part of a larger
conservation plan that addresses other resource needs, such as water quality and erosion.
Cost share assistance includes an agreement for wildlife habitat development and usually
lasts 5 to 10 years.

Under the agreement:
1. The landowner agtees to instail and maintain the program practices and allow the
National Resource Conservation Service or its agent access to monitor the effectiveness

of the practices.

2. The U.S. Department of Agriculture agrees to provide technical assistance and pay up
to 75 percent of the costs of instaliing the wildlife habitat practices,

Wildlife Habitat Incentives Program funds are distributed to States based on state wildlife
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habitat priorities which may include: a) wildlife habitat areas; b} targeted speciesand their -
habitats; and ¢) specific practices.

The program may be implemented in coaperation with other Federal, State, or local
agencies; conservation districts; or private conservation groups, State priorities in
California for the Wildlife Habitat Incentives Program are the following:

1. Riparian area and stream habitat restoration or enhancement.

9. Federal or State threatened or endangered species habitat restoration or enhancement.

3. Treatment or improvement of habitats in uplands (rangeland, woedland, and forest
land). '

4. Wetland area creation, restoration, enhancement, and management.

5. “Farmland compatible” habitat development (odd areas, ditches, field borders, rights-of-
way, and other areas in or adjacent to farmland fields). -

6. Cold water fisheries habitat restoration and enhancement {including salmon, steelhead,
and trout).

7. Restoration or enhancement of critical habitat related to endangered species.

8. Habitat restoration and enhancement for game species and other species.

. Forestry Incentives Program {FIP)

The Forestry Incentives Program supports good forest management practices on privately
owned, nonindustrial forest lands. This program is intended to assure the Nation’s ability to
meet future demand for saw timber, pulp wood, and guality hardwoods by planting more
trees and placing more forest land under good forest management. The program provides
65 percent of the cost of tree planting, timber stand improvements, and related practices on
nonindustrial private forest land, The Federal cost share limit is $10,000 per person per
year, The Forest Incentives Program’s forest maintenance and reforestation provide
numerous natural tesource benefits, including reduced wind and soil erosion and enhanced
water quality and wildlife habitat. The program is administered by the Natural Resource
Conservation Service and the U.S. Forest Service. =~

California Stewardship Incentives Program

The California Stewardship Incentives Program is similar to the Forest Incentives Program.
Whereas the Forest Incentives Program requires that the total private acreage be timbered
acreage potentially suitable for timber production; the Stewardship Incentives Program only
requires that 10 percent of the land have tree canopy or be planted to trees. Cost share rates
and benefits to natural resources are the same as the Forest Incentives Program.

. Emergency Conservation Program

The Emergency Conservation Program provides emergency funds for sharing with farmers
and ranchers the cost of restoring to productive use farmland seriously damaged by natural
disasters. This program is available only to solve new conservation problems caused by
natural disasters that impair and endanger the land or materially affect the productive




Recovery Flan for the California Red-legged Frog . R S,

capacity of the land. The damage must be unusual (except for wind erosion) and not likely
to recur frequently in the same area. Conservation problems existing prior to the disaster
are not eligible for program assistance. Emergency practices to rehabilitate damaged
farmland may include: 1) rehabilitating stream banks, channels, levees, and dikes affected
by the natural disaster; 2) removing debris deposited by a natural disaster (e. g. flood debris)
that interfere with normal farming operations; and 3) restoring land between any levee and
the stream.

Emergency Watershed Protection Program

The Emergency Watershed Protection Program, administered by the Natural Resource
Conservation Service, provides technical and financial assistance to communities for
restoring watersheds ravaged by natural disasters such as, floods, fires, wind storms,
earthquakes, and drought. Throughi the Emergency Watershed Protection Program, the
Natural Resource Conservation Service provides assistance to prevent damage from’
flooding, runoff, and erosion, reducing the threat to life and property. The Natural Resource
Conservation Service helps repair over-topped levees, dikes, -and other flood retarding
structures. Assistance is also available to help clear water courses clogged By sediment and
debris to prevent future flooding. Other available measures include estabhshmg vegetatwe
cover, controlling gullies, and protecting stream banks

This assistance protects homes, businesses, and other properties from further damage in the
event of subsequent storms. The Natural Resource Conservation Service also prowdes ‘
financial assistance covering up to 75 percent of construction costs of eligible emergency
treatments. Local spensors of program projects are responsible for obtaining the necessary
permits, providing 25 percent cost share, and providing for the operation and maintenance
of completed emergency measures.

10.Resource Conservation and Development Program _

The Resource Conservation and Development Program was initiated in 1962 to help people
care for and protect their natural resources and to improve an area’s €CONOMY, environiment,
and living standards. The program provides a way for local residents to work together and
plan how they can actively solve environmental, economic, and social prcblcms facing
their communities. Assistance is available from the Natural Resource Conservation Service
for planning and installation of approved prcgccts spemﬁed in Resource Conservatmn and
Development area plans, for land conservation, water management, community.”
development, and environmental enhancement. The program provides for multi-county
planning coordination. Groups of landowners, communities, nonproﬁt organizations, and
local govemnment agencies are eligible to part1c1pate in this program, as well as Native
American landowners and Tribal trust lands meeting the i fequirement that land is located in
a Resources Conservation and Development area.

Land must be in a United States Department of Agriculture-recognized Resource
Conservation and Development arca. Currently these areas are; OreCal Resource
Conservation and Development area in Siskiyou and westem Modoc Counties in

California, and Klamath/Lake Counties in Oregon; North Cal Neva Resource Conservation

and Development area in Lassen, Plumas, and western Modoc Counties in California and
Washoe County, Nevada; Tnmly County Resource Conservation and Development area in
Trinity County, California; High Sierra Resource Conservation and Development area in
Nevada. Placer, El Dorado, Sierra, and Amador Counties in California; Central Coast
Resource Conservation and Development area in Santa Cruz, Monterey, San Benito, and
San Lais Obispo Counties in California.
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Assistance is provided in the form of: 1) technical assistance and 2) grants (as funding
allows) up to 25 percent of the total cost, not to exceed $50,000. Local or State
governments must provide 10 percent of the total cost and they are responsible for the
operation and maintenance.

11. Other Programs

Several other programs administered by the Natural Resource Conservation Service are
designed to protect natural resources on a watershed basis. These include River Basin
Studies and Water Project Plans. River Basin Studies identify water and land resource
problems, and analyze the economic base and environmental setting. Altemative plans for
solving problems and improving the economy and the en_virorimcnt are offered. Watershed
Project Plans and Environmental Impact Statements provide plans that assist urban and
rural communities to protect, improve, and dévelop water and land resources in watersheds
up to 92,000 hectares (250,000 acres). The Natural Resource Conservation Service may
provide both technical and financial assistance in the planning and implementation of
watershed projects. The local sponsors may have major obligations in these projects,
including obtaining 25 percent of the funding to implement the projects and the
responsibility for insuring the operation and maintenance of the installed practices which
make up the project. Wetland restoration, creation, or enhancement is often used to mitigate
wildlife habitat losses caused by project actions:

B. U.S. FISH AND WILDLIFE SERVICE PRUGHAMS'

1. Partners for Fish and Wildlife

Partners for Fish and Wildlife is our habitat restoration cost-sharing program for private
tandowners. The program was established to offer technical and financial assistance 0
landowners who wish to restore wildlife habitat on their property. On-the-ground habitat
improvement projects that benefit Federal trust species include restoration of wildlife
habitat on degraded or converted wetlands, riparian areas, native grasslands, and streams.
The assistance we provide can range from giving informal advice on the design and
location of a potential restoration project, to designing a project and funding up to 50
percent of the implementation costs under a formal cooperative agreement with the
Jandowner. Projects with the highest priorities are those that reestablish the natural
historical communities and providejbencﬁt_‘s to migratory birds, anadromous fish, and
threatened and endangered species. Projects include efforts such as, but not limited to:
creating shallow water areas, revegetating native plants, erecting fences along riparian areas
to exclode livestock, grazing plans to benefit livestack and wildlife, pesticide use reduction,
water level management, and soil and watér quality improvements. ‘

The process is as follows:

We meet with the landowner and any representative from other cooperating agencies or
organizations on the property to discuss the landowner’s goals and objectives. We provide
technical advice on project design, material, and engineering as appropriate. Cost sharing is
proposed. A habitat restoration proposal, developed by the landowner and our staff, is
submitted to one of our State offices to compete for funds. After funding is approved, the
wildlife Extension Agreement is signed. Upon project completion, we will reimburse the
landowner after receipts and other documents are submitted according to the agreement.
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2. Safe Harbor Programs

Many public and private interests have suggested that there be an incentive for private
landowners and/or public land managers to voluntarily enhance habitat for California red-
legged frogs or to participate in reestablishment efforts for this species in historically
occupied areas. Many have concerns that doing so, without proper incentive programs in
place, will pose a long-term regulatory threat. This is particularly 2 concern for those
landowners who may be situated adjacent to areas undergoing reestablishment. For this
reason, a safe harbor program may be the best vehicle to encourage voluntary
reestablishment programs and alleviate the concerns of neighboring landowners. A Safe
Harbor Agreement is a voluntary agreement between us and one or more private or non-
Federal landowners to restore, enhance, or maintain habitats for listed species, candidates,
or other species of concern. Under the Agreement, we provide the landowner with
assurances that additional land use actions would not be imposed. If the Agreement
provides a net conservation benefit to the covered species and the landowner meets all the
terms of the Agreement, we would authorize the incidental taking of covered species to
enable the landowner to return the enrotled lands to agreed upon conditions.

The California red-legged frog appears to be a good candidate for application of a safe
harbor program. Because recovery planning emphasizes the importance of maintaining
viable metapopulations and protecting a network of connected habitats, it is reasonable to
assume that any conservation measure that is enacted (albeit with the understanding that it
is implemented under a potentially limited time frame via a safe harbor agreement) will
provide potential short term benefits to an individual population but lasting benefiis to the
overall metapopulation. For example, if habitat is created via enhancements of a stockpond
such that the stockpond is colonized by Califomnia red-legged frogs or if a stockpond is
stocked with translocated individuals, this restoration action will presumably provide some
number of years of suitable habitat for successful breeding. This will in tumn, provide
dispersers‘into adjacent habitats. If a landowner decides to remove this habitat at some
future point in time, the overall metapopulation will still have gained by the potential
increase in subpopulations. Provided that adjacent landowners are party to the agreement,
all colonized habitats could be covered under the agreement, perhaps with staggered time
periods/endpoints. Opportunities for enhancement of habitat exist rangewide and the use of
safe harbor programs may substantially facilitate implementation of recovery actions.

There are several steps to develop a Safe Harbor Agreement and obtain the appropriate
permits. An interested landowner should contact the nearest Fish and Wildlife Service Field
Office and speak to someone about the program. The tandowner, with our the aid, must
provide some background information including the location and of the property, the
proposed management actions, and the species that will benefit. We (or appropriate
cooperators as approved by the landowner) will describe the baseline conditions for the
enrolled property in terms appropriate for the listed species. Baseline conditions include the
number and location of individuals, if it can be determined, and also includes an assessment
of habitat extent and quality. Both parties will discuss land use objectives, assess habitat
quality, and identify any other information needed to develop an Agreement. After this, a
Safe Harbor Agreement is developed; it should include a monitoring program to assess the
success of the management practices. Assurances are provided through a “enhancement of
survival” permit once the Agreement is developed. We complete an internal section 7
review and a public comment period, issue a 10(a)(1)(A) permit, and finalize the
agreement. This permit allows the landowner to return the property to the baseline
conditions at the end of the Agreement. Safe Harbor Agreements will be honored after the
sale of the enrolled property if the new owner willingly signs the original Agreement;
agreemnents can also be renewed, ‘
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C. STATE OF CALIFORNIA PROGRAMS .

1.

California Resource Conservation Districts

Conservation Districts emerged during the 1930s as a way to prevent the soil erosion
problems of the Dust Bowl from recurring, Formed as independent local liaisons between
the Federal government and landowners, conservation districts have always worked closely
with the USDA Natural Resources Conservation Service. Resource Conservation Districts
address a wide variety of conservation issues such as forest fuel management, water and air
quality, wildlife habitat restoration, soil erosion control, conservation education, and much
more.

Resource Conservation Districts render assistance to private landowners wishing to
conserve soil and water and manage their resources on a sustainable basis. But Resource
Conservation Districts also act as a focal point for local conservation efforts, and Resource
Conservation Districts throughout the State now function as leaders in the conservation
community, including a large number of watershed groups such as Coordinated Resource
Management Planning (CRMP) groups throughout the State. Resource Conservation
Districts continue to sponsor educational efforts to teach children and aduits alike of the
importance of conserving resources.

California now has 103 Resource Conservation Districts, most of which are funded largely
through grants. A few receive limited funds through county property tax revenues. The
Department of Conservation and the Natural Resources Conservation Service provide
training and in-kind support, as well as a watershed grant program for districts.

California Forestry Incentives Program (CFIP) '

The purpose of the California Forest Improvement Program is to encourage private and
public investment in, and improved management of, California forest lands and resources.
This focus is to ensure adequate high quality timber supplies, related employment and other
economic benefits, and the protection, maintenance, and enhancement of a productive and
stable forest resource system for the benefit of present and future generations.

The program scope includes the improvement of all forest resources, including fish and
wildlife habitat, soil, and water quality. The program provides technical assistance to private
forest landowners, forest operators, wood processors, and public agencies. Cost share
assistance is provided to private forest landowners, Resource Conservation Districts, and
non-profit watershed groups. Cost-shared activities include management planning, site
preparation, tree purchase and planting, timber stand improvement, fish and wildlife habitat
improvement, and land conservation practices for ownerships containing up to 5,000 acres
of forest land. -

D. GREEN CERTIFICATION PROGRAMS

Green Certification programs have recently been developed to bring environmental
concerns to the marketplace. Products that are generated using environmentally sensitive
methods are offered as alternatives to traditionally produced items. There is a double
incentive for these types of programs that leads to reduced environmental effects. Producers
are encouraged by the potential for higher income, and consumers are stimulated by the
prospect of owning higher-valued specialty items. Both are motivated by personal desires to
contribute to good land stewardship and sustainable environments. These programs
typically involve certification of the producer by an independent party using criteria
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generated through ecological and economic research. Certification can be done to verify

lowered impacts to a species or group of species (e.g., Dolphin-Safe Tuna) or to verify that

land management practices in general meet sustainability criteria (e.g., the Smart Wood
Program).

There are a number of programs that could be considered as models for setting up criteria
and a labeling program for the California red-legged frog. “Dolphin-Safe Tuna” labeling
was one of the first such programs. This program uses independent monitors that have
unrestricted access to fishing boats and manufacturing facilities to document the minimal
effects of tuna fishing on dolphins. There are numerous large companies that now use the
Dolphin-Safe label. Another species-specific program is “Bird-Friendly Coffee.” Recent
changes in the way coffee is grown (from under forest canopies that provide shade to open-
field, sun grown) have had significant negative impacts to native birds in the tropics and
neotropical migrants. This program uses criteria developed by the Smithsonian Migratory
Bird Center, as applied by independent evaluators, to certify coffee as shade-grown and
“Bird Friendly.” There is at least one coffee company now that produces and sells this
certified coffee.

Several other programs provide certification to landowners that use ecologically sustainable
land management practices. Two examples of these types of programs are “Smart Wood”
and “Salmon Safe.” Both are overseen by independent non-profit entities that have
developed specific criteria for their local area. In the case of “Salmon Safe,” small
agricuitural landowners in California and Oregon are currently the main focus. Expert
evaluators use criteria and scoring guidelines developed by the Pacific Rivers Council
(Eugene, Oregon) to certify that farmland management uses with best management
practices to avoid harm to stream ecosystems. These practices may result in restoration of
currently degraded areas. The following four criteria guide this process: 1) quality of
management of riparian and wetland areas; 2) quality of management of water use and
irrigation; 3) approaches to uses of pesticides, herbicides, and fertilizers; and 4) erosion and
sediment control measures. More specific sub-criteria are used to do actual scoring. The
“Smart Wood” program, developed by the Rainforest Alliance (New York City, New York)
is probably the largest wood products certification program. The program certifies wood
products, resource managers, and manufacturing companies that produce and handle wood
that has been generated using ecologically sustainable practices. Local organizations
typically develop region-specific criteria that are then approved by the “Smart Wood”
program. An example are the certification criteria used by the Institute for Sustainable
Forestry in Redway, California. Their approach includes evaluation of: 1) the overall forest
and watershed management plan, 2) silvicultural techniques, 3) the monitoring plan, 4) road
management and sediment production, 5) stream and riparian management, 6) wildlife and
biodiversity management, 7) fire and fuels management, 8) wildlife habitat, 9) roads and
trails, 10) yarding, 11) special resources, 12) restoration, 13) community and economic
stewardship, 14) use of local workforce, and 15} documentation of the “chain of custody”
(how the wood is tracked through to a final product).

Developing a program to encourage private landowners and businesses to practice land
management activities that are sensitive to the netds of the California red-legged frog could
be based on a combination of the approaches used by the “Salmon Safe” and “Smart Wood”
programs. These two programs cover the main impacts to the California red-legged frog in
many areas of its current range. Agriculture, livestock grazing, and forestry practices could
be certified as “frog friendly” by independent evaluators based on criteria developed by the
recovery plan technical team or another science-based group. These criteria might include:
1) management of ponds, wetlands, and streams; 2) management of adjacent upland areas;
3) lack of exotic vertebrate species and/or a program for reduction of exotic species on the
property; and/or 4) minimal use of chemical pesticides, herbicides, and fertilizers.

BT
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APPENDIX F. CODE OF PRACTICE TO REDUCE SPREAD OF DIiSEASE AND PARASITES

A Code of Practice was prepared by a group of scientists within the Declining Amphibian
Populations Task Force to provide guidelines for use by anyone conducting fieldwork at
amphibian breeding sites or in other aquatic habitats. While this protocol has not been
reviewed and endorsed by the task force at large, the Code of Practice serves as a starting point
for the development and adoption of measures that reduce the spread of disease and parasites
(see task 7 in the Stepdown Narrative Qutline). ‘ ‘

Observations of diseased and parasite-infected amphibians are now being frequently reported
from sites all over the world. This has given rise to concems that releasing amphibians
following a period of captivity, during which time they can pick up infections of novel disease
agents, may cause an increased risk of mortality in wild populations. Amphibian pathogens and
parasites can also be carried in a variety of ways between habitats on the hands, footwear, or
equipment of fieldworkers, which can spread them to novel localities containing species which
have had little or no prior contact with such pathogens or parasites. Such occurrences may be
implicated in some instances where amphibian populations have declined. Therefore, it is
extremely important for those involved in amphibian research and other types of wetland/pond
studies (such as those on fish, invertebrates, and plants) to take steps to minimize the spread of
disease agents and parasites between study sites.

The Declining Amphibian Populations Task Force Fieldwork Code of Practice:

1. Remove mud, snails, algae, and other debris from nets, traps, boots, vehicle tires, and all
other surfaces. Rinse cleaned items with sterilized (eg., boiled or treated) water before
leaving each study site.

2. Boots, nets, traps, etc. should then be scrubbed with 70 percent ethanol solution and rinsed
clean with sterilized water between study sites. Avoid cleaning equipment in the immediate
vicinity of a pond or wetland. :

3. In remote locations, clean all equipment with 70 percent ethanol or a bleach solution, and
rinse with sterile water upon return to the lab or a “base camp.” Elsewhere, when washing-
machine facilities are available, remove nets from poles and wash (in a protective mesh
laundry bag) with bleach on a “delicates” cycle.

4, When working at sites with known or suspected disease problems, or when sampling
populations of rare or isolated species, wear disposable gloves and change them between
handling each animal. Dedicate sets of nets, boots, traps, and other equipment to each site
being visited. Clean and store themn separately at the end of each field day.

5. When amphibians are collected, ensure the separation of animals from different sites and
take great care to avoid indirect contact between them (e.g., via handling, reuse of
containers) or with other captive animals. Isolation from unsterilized plants or soils which
have been taken from other sites is also essential. Always use disinfected and disposable
husbandry equipment. '

6. Examine collected amphibians for the presence of diseases and parasites soon after capture.
Prior to their _release or the release of any progeny, amphibians should be quarantined for a
period and thoroughly screened for the presence of any potential disease agents.

7. Used cleaning materials (liquids etc.) should be disposed of safely and, if necessary, taken
back to the lab for proper disposal: Used disposable gloves should be retained for safe
disposal in sealed bags.
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APPENDIX 6. GENERAL GUIDELINES FOR REESTABLISHMENT : -
OF CALIFOBRNIA RED-LEGGED FROG POPULATIONS

General Guidelines

The successful reestablishment of frog popu]anons as a conservation measure is largely
unproven. However, reestablishment could be.an important tool for repopulating large areas,
especially in southern California, the foothills of the Sierra Nevada, and North Coast Range
foothills that have lost their California red-legged frog populations. Reestablishment can also
be used for the cccupation of newly created habitats that cannot be easily reached from
existing populations. Programs of reestablishment should not be entered upen lightly as they
are expensive, and a long-term commitment of time and funds is imperative.

Astempts to reestablish the California red-legged frog should be made dn]y if the following list
of criteria are met. Detailed explanations of these criteria follow the list:

1) -The California red-legged frog formerly occupied the gcneral ares;
2) The habitat appears to be suitable, is under long-term protection, and prcdators (espec:ally
exotic fishes and frogs) can be eliminated or kept to manageabie levels;
3) The reasons for the species’ absence have been determined and eliminated or minimized;
4) No reproducing populations of the California red-legged frog remain in the area, and it is
not likely to be reinvaded from surrcunding populations in the near future;
5) The effort can commit to: ‘
a) Releases of propagules at each site through at least 5 consecutive years, preferably at
several sites within the area; and
b) Monitoring for at least 10 years after the last release.

Explanations:

1) The historic range of the California red-legged frog encompassed the Central Valley of
California, the Coast and Transverse ranges south of Mendocino County, southern
California west of the deserts, and northern Baja California west of the Sierra San Pedro
Mdrtir (see page 6 of the Introduction). Reestablishment can be considered in areas,
including those with newly created habitats, that are currently unoccupied by the
California red-legged frog, as long as the other criteria are fulfilled. Augmentation of any
California red-legged frog populatlons is not recommended.

2) Habitat quality is defined in Section 1. A favorable mix of breeding, rearing, and summer
habitats relatively free of predators is the key element of habitat quality. At least three
potential breeding/rearing sites should be identified within each habitat block. Single
ponds, unsupported by a network of other ponds or streams, should not be considered for
reestablishment programs.

Sites must be protected from threats and incompatible uses in the foreseeable future,
Biologists must be assured of access to the entire metapopulation habitat block for
monitoring purposes. Top priorities for reestablishment should be those sites that have
high quality habitat and that are most remote in distance from existing populations.

3) The reasons for the original disappearance or absence of the California red-legged frog
must be identified and corrected.

4) Usually reestablishment will not be considered if there are populations present in the
same recovery unit, unless the sites are isolated by habitats that are not easily crossed by
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the California red-legged frog. Exceptions may also be made for newly created"habitats
that do not have an existing population nearby. Propagules should ideally be taken from
the populations that are geographically closest to the reestablishment sites.

5) Reestablishment can be expensive, and unless the parties involved are dedicated to
spending the necessary funds over a suitable time period, it is better not to embark on a
program This commitment must include the monitoting phase.

a) Releases of about 1,000 eggs should be made at each breeding site within the habitat
block for each of 5 years. If these goals cannot be achieved, the project should not be
considered. In an emergency (extreme drought, flooding), a year might be skipped. In
that case, the intended releases should be made in the sixth year instead. If more than
1,000 eggs are available, other sites should be considered for reestablishment. Each
site should receive at Ieast 500, but not more than 1,000, eggs each year.

b) The cheapest and most efficient way to secure propagules for reestablishment is to
collect as many whole or partial egg masses as necessary to provide 1,000 eggs for
each reestablishment site. In different years, rotate the take of eggs among several
subpopulations if at all possible.

¢) Monitoring reestablished populations is critical. If the fate of the population is not
known, the effort is wasted. Much can be learned by monitoring even a failed
reestablishment effort. Detailed monitoring is especially important during the first
reestablishment program; the lessons learned will be used to guide all future efforts.

Implementation

Reestablishment as a recovery strategy should be considered in the following areas: Recovery
Unit #1, the Sierra Nevada; Recovery Unit #2, the Coast Range foothills and westem
Sacramento River Valley; and Recovery Unit #8, the Southern Transverse and Peninsuiar
Tanges. '

The steps to be taken are:

1. Survey the areas and determine their suitability, based on the above criteria. Choose suitable
breeding/rearing s:tes

2. Locate source metapopulations. Determine that enough adult females are present in each
population to provide the necessary egg masses. As a rule of thumb, no more than 10
percent of the egg masses should be taken from a given site.

3. Collect either freshly laid eggs or those that are hatching. The intermediate stages are
delicate and should not be disturbed. Keep the water cool and move the intact egg mass &s
quickly as possible to the release site. Divide the egg mass as necessary when you getto
the release sites.

4. Monitoring should consist of annual survey sessions wherein all California red-legged frogs
captured are sexed, weighed, measured, and examined for passive integrated transponder
(PIT) tags. Tags should be inserted in those that lack them. The data should be '
tmmediately analyzed to examine the survival of each cohort. At the same time, the entire
habitat block should be cxammed to document the rate of spread from the original release
sites.
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Summary of Section 10(j) of the Endangered Species Act of 1973: Expenmental
Populations .

Reintroduction of the California red-legged frog is consistent with the goals of the Endangered
Species Act. Guidelines for such activities are provided under section 10(j). This section
allows the release (and the related transportation) of any population (including eggs,
propagules, or individuals) of an endangered species or a threatened species outside the current
range of such species if the Secretary of the Department of Interior determirnes that such
release will further the conservation of a species.

Before authorizing the release of any population, the reintroduced population should be
identified, on the basis of the best available information, as an essential population (i.c, the
population is essential to the continued existence of an endangered species.or a threatened
species) or as a nonessential population. This section also provides the Secretaries of the
Departments of Interior and Comimerce with the power to designate certain populations of
listed species as experimental populations. The term experimental population means any
population (including any offspring arising solely therefrom) authorized for release that are
wholly separate geographically from nonexperimental populations of the same species.

Each member of an experimental population shall be treated as a threatened species unless the
experimental population is considered to be nonessential to the continued existence of a
species. If it is nonessential, it is treated as a species proposed to be listed under section.4 of
the Act. If the nonessential population occurs in an area within the National Wwildlife Refuoe
System or the National Park System however, it is treated as threatened with either
designation.

The best known cases in which the status “experimental/nonessential” has been used are the
reintroductions of the endangered red wolf in North Carolina and the threatened gray wolf in
Idaho and in Yellowstone National Park. Ordinarily, private landowners cannot chase an
endangered species such as the red wolf off of their land or away from their livestock because
section 9 of the Endangered Species Act prohibits “harassing” of listed animals. However, in
both the red and gray wolf cases, the animals that were released were designated experimental/
nonessential, allowing landowners to kill individual wolves caught preying upon livestock.
This designation helped reduce public opposition to wolf reintroductions by giving landowners
same control over problem animals. While this designation reduces Endangered Species Act
protections, it can be an invaluable tool in gaining public support. This strategy can [acilitate
species recovery in appropriate circumstances.

Reestablished populations,of the California red-legged frog may not be critical to the
continued existence of the species and therefore will be considered as nonessential
populations. Because recovery goals hinge on connectivity of habitat and maintenance of
metapopulations of California red-legged frogs, whereby there is dispersal of individuals
between populations and celonization and/or recolonization of habitats, most reestablished
populations are not likely to be geographically isolated from existing populations and thus will
not qualify as an experimental population. In some core areas, reestablished populations will .
be geographically isolated initially; in these cases, the experimental approach may be judged
appropriate and should be considered on a site by site basis. Formal deagnatson of
nonessential/experimental status will be required.
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APPENDIX H: SUMMARY OF AGENCY AND PUBLIC COMMENTS ON THE DRAFT RECOVERV
PLAN FOR THE CALIFORNIA RED-LEGGED FROG

! In May, 2000, we released the Draft Recovery Plan for the California Red-legged Frog {Draft
Plan) for a 90-day comment period. This comment period was extended for an additional 90
days and the entire public comment period ended on November 7, 2000. During this open
comment period, comments for Federal agencies, State and local governments, and members
of the public were collected. Marc Hayes, John Bolger, Samuel Sweet, and Jerry Smith were
asked to provide peer review of the draft plan. Comments were received from one peer
reviewer.

This section provides a summary of general demographic information including the totdl
number of letters received from various affiliations and States. It also provides a summary of
the major comments. All letters of comment on the draft plan are kept on file in the
Sacramento Fish and Wildlife Office at 2800 Cottage Way, Room 2605, Sacramento,
California 95825-1846.

The following is a breakdown of the number of letiers received from various afftliations:

Federal agencies—!1

State agencies—3
i local governments—25
i environmental/conservation organizations—-21
academia/professional—8
business/industry—18
individual citizens—159

This section summarizes the content of significant comments on the draft plan. A total of 245
letters were received, each containing varying numbers of comments. Many specific comments
re-occured in letters. Most letters provided new information or suggestions for clarity. In these
cases, the information was incorporated into the final version of the recovery plan directly.
Some letters requested an explanation of various points made in the draft plan or their
scientific basis. In these cases, the final recovery plan was revised to include an expansion or
8 clarification of the particular section. Most comments resulted in revisions to the draft

' recovery plan. Many commenters simply provided their voice of support or opposition to the
recovery plan. Information and comments not incorporated into the final version of the
recovery plan were considered, noted, and are on file with the entire package of agency and
public comments; these may become useful in the future. Major comuments that were not
incorporated or that require clarification in addition to their incorporation are addressed below.”

TG

Summary of Comments and OQur Responses
Introduction

Comment: One commenter suggested that the information used in the life history sections of
the introduction is mostly outdated and speculative,

Response: The best available information was used to write the life history sections in the
introduction. Most researchers agree that more information is needed to betier understand the
ecology of the California red-legged frog. Nevertheless, published research was used for most
sections. Specific references mentioned in comments were re-evaluated and some sections
were updated using new information. In some cases, anecdotal information provided by field
biotogists and/or fand managers was used in the recovery plan. Many of these references refer
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to distribution and status information that has been collected in the field as part of ongoing
survey and monitoring efforts. While this information is not peer reviewed and published, we
feel that it provides valuable information related to the California red-legged frog. Where non-
published information was used, we cited the biologists via personal communications or “in
litt” references. These are listed in the bibliography-and are in the administrative record which
is available for review in the Sacramento Fish and Wildlife Office.

Comment: The scientific literature used in the discussion of mosquitofish and their predation
on California red-legged frogs appears to be biased. :

Response: This recovery plan acknowledges that more information is needed regarding the
complex relationship between mosquitofish and California red-legged frogs; the plan
recomnmends such research in the list of recovery actions. The recovery plan states that there
are indeed several sites where mosquitofish and California red-legged frogs coexist.
Nevertheless, the literature that is available at this time overwhelmingly suggests that there are
some negative impacts on Catifornia red-legged frogs. :

Comment: Address catastrophic fire and reducuon of fuel buildup.

Response: We are aware of the need to contro] fuel buildup and thus preclude catastrophic
fires. Recovery team members representing the U.S. Forest Service provided guidelines for
activities related to fire control. These guidelines are included in the recovery plan in the
Guidance for Development of Watershed Management Plans

and Implementation of Recovery Tasks.

Comment: Several commenters suggested that the recovery plan address the threat of
expansion of the University of California Santa Cruz Campus and how it may dcstroy frog
habitat on Moore and Jordan Gulch dramages

Response: There are many develepment projects impacting California red-legged frogs
throughout its range. The recovery plan attempts to capture the nature and effects of threats to
this species in a general manner, using some specific examples where appropriate. Urban
development and expansion is indeed athreat that is contributing to the decline of the
California red-legged frog. The effects of urban development is discussed in the Threats and
Reasons for Decline section, in the Introduction.

The California red-legged frog habitat in Moore and Jordan Gulch drainages are included in
Core Area # 19 which is called Salinas River-Pajaro River and includes the these drainages. As
a result of this comment, the need for alternatives to, or mitigation for, the expansion of UC
Santa Cruz has been added to the specific management and protection recommendations for
this core area (Table 6). It is the goal of the recovery plan that watershed management plans
will be developed for watersheds that harbor California red-legged frogs. As these plans are
developed site specific impacts, such as the expansion of Santa Cruz campus, can be addressed
and remedied.

Any such development proposal would be required to undergo extensive public review and
anthorization, including our review of likely effects on threatened and endangered species and
wetlands -

Comment: Address the off-road vehicle interface issues in Calaveras County as a threat to the .

California red-legged frog.

Response: As mentioned above, the threats to California red-legged frogs are described in a

167 -
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general manner in the recovery plan. Off-road vehicle use of frog habitat is a serious eoncern
and land management recommendations related to this threat are included in the recovery plan..
Regarding this specific area, the off-road vehicle interface area is included in the recovery plan
as a portion of a core area in Calaveras County. This land use is inconsistent with the goals of
core areas, which are to restore and protect habitat and management for California red-legged
frogs. Therefore, minimization of these impacts should be included in the site-specific
watershed management plan.

Comment: A substantial number of non-indigenous animals are being purchased in live-food
markets and then released into local waters and thereby is a means of introducing non-natives
into the ecosystem, Suggest a ban on their importation.

Response: While non-native predators that have been introduced to the ecosystem are clearly
a major reason for the decline of the California red-legged frog, the source of the majority of
non-native species is not live-food markets. In fact, given the practice of stocking lakes for
sport-fishing, using mosquitofish for mosquito abatement, and the degradation of habitat that
has allowed the rampant proliferation of non-native species that have nearly naturalized in
California, this source is relatively insignificant.

Recovery
Comrment: Discuss the relationship beiween core areas for recovery and critical habitat.

Response: A section discussing this relationship has been added to the recovery plan in
Section 11, Core areas and critical habitat areas were selected based on similar criteria. The
main criteria used for both were to capture areas: 1} that are occupied by California red-legged
frogs, 2) where populations of California red-legged frogs appear to be source populations,

3) that provide connectivity between source populations, and 4) that represent areas of
ecological significance. For the selection of core areas, areas of ecological significance
include: watersheds that represent the limits of the current and historic range and/or that appear
to be restorable and thus good sites for reestablishment projects. Unlike the selection of core
areas, it i$ a requirement that primary constituent efements be defined for critical habitat. These
primary constituent elements are described in the recovery plan and are present in all critical
habitat areas and core areas.

The core areas and criticat habitat areas differ in several ways. Unlike core areas which have
no legal mandate for protection under the Endangered Species Act and solely rely upon -
voluntary implementation, the designation of critical habitat requires Federal agencies to
consult with us regarding any action that could destroy or adversely modify critical habitat.
Adverse modification of critical habitat is defined as any direct or indirect alteration that
appreciably diminishes the value of the habitat for both the survival and recovery of the
species.

Comment: Provide a better justification for identification of core areas that are currently not
occupied.

Response: Restoration of populations in core areas within the historic range, where California
red-legged frogs are currently not present, will prevent range collapse. If the goals of the .
recovery plan do not include the historic range, but rather focus on currently occupied areas,
the result will be a vastly smaller range for this species; this limitation would preclude
recovery of the California red-legged frog.
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Comment: Remove from core area maps all urbanized areas.

Response: The Sacramento Fish and Wildlife Office has maps on file that were developed
during the recovery planning process that exclude urban areas. The size of maps used in the
recovery plan however, did not allow such a level of detail without compromising the visibility
of core areas and geographic markers. The recovery plan discloses the fact that many areas
within core areas are expected to remain unsuitable due to land uses such as agriculture and
urban development, and are unlikely to be areas where recovery efforts will be implemented. If
readers wish to view the urban areas within core areas, they may do so at the Sacramento Fish
and Wildlife Office. ‘

Comment: Be more specific, in terms of numbers, in defining the recovery criteria.

Response: Discussion of recovery criteria is given in Section II. Recovery strategies and other
recommendations are based iipon the best scientific information available, Current
conservation biology and/or life history data were used to develop the standards. Most
recommendations are preliminary because: 1) available data on the covered species are limited
and 2) conservation biology has yet to resolve the details of how endangered species recovery
ts best achieved for any species. Recovery strategies and other recommendations may need to
be altered as more data become available and as conservation science develops. We will review
such information periodically. ' ' '

In the meantime, the recovery plan uses an approach that focuses on ecological integrity,
habitat availability, and metapopulation viability, rather than specific numbers of habitat acres,
individuals, or populations. When the five Fecovery criteria are met, the result will be a series
of populations that are linked by suitable, connected habitat. '

Commient: Récovery goals are unrealistic and introduction of frogs is not necessary in all core
areas. o

Response: We agree that introduction of California red-legged frogs in all core areas that
currently do not harbor the species may be challenging. However, given that most core areas
are already occupied, reestablishment efforts are only recommended in several core areas. This

effort may be achieved given adequate time and funding.

When comparing the historic range and number of populations, the core areas Tepresent a
comparatively low number of watersheds. Distribution of California red-legged frogs in all
core areas, with adequate habitat protection in priority 2 watersheds, are necessary to spread
the risk of extinction across the landscape rather than concentrating genetic diversity and
habitat suitability where frogs currently exist or in a smaller numiber of watersheds,
Maintaining (and establishing where necessary) frog populations in all core areas may
optimize the chances for genetic diversity, habitat connectivity, and ultimately may allow the
species to occupy its former range. These goals'cannot be met unless th'ere is ah.attempt to
recover the frog in each core area. - ' )

Comment: Identify public support for recovery and potential resources for implemeniation.

Response: In Section I, Federal, State. local and private actions are listed that have
contributed to conservation of the California red-legged frog. This'scctio_n has been expanded
to include mere efforts by non-government organizations which are staffed by concerned, _
private citizens. Appendix E. lists potential funding sources for implementation; many of these
programs provide financial assistance to willing participants.
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Comment: Include recovery goals for the southern Sierra Nevada range, the Central Valley,
and the National Wildlife Refuges.

Response: Aside from the core areas and priority 2 watershed, all other areas within the range
of the ‘species are listed as priority 3 watersheds. Here, the goals are to restore habitat, where
feasible, and allow for recolonization. The recovery plan specifically identifies the southern
Sierra Nevada, Central Valley, and wetlands on National Wildlife Refuges as priority 3
watersheds. '

Comment: Eliminate the recommendation for commercial take of bullfrogs as it may pose an
incidental threat to the California red-legged frogs.

Response: Initially, the recovery team agreed that this would be a great contribution to
bullfrog eradication efforts. Several commenters, however, have suggested that the confusion
between California red-legged frog and bulifrog appearances may lead to take of the California
red-legged frog. This task has been removed as a result of these public comments.

Comment: Use consistent methods to define recovery units.

Response: Overall, the method used to delineate revised recovery units was by watershed
boundaries using U.S. Geological Survey hydrologic units. Along the Sierra Nevada mountain
range, the 1,500-meter (5,000-foot) elevation line was used because it is the general range limit
of the California red-legged frog. This method has not changed in the final recovery plan.

Comment: Include East Las Virgenes Creek as a core area for recovery and address the threat
of development at this site.

Response: This area is included in the Santa Monica Bay - Ventura Coastal Streams core area
(core area #50, Figures 39-40 in draft plan; core area #27, Figure 29 in final plan).

Comment: The recovery plan should include a socio-economic impact analysis, particularly in
regards to the potential economic impacts to agriculture.

Response: Because implementation of recovery plans is voluntary and not a legal mandate,
there is no requirement for an economic impact analysis. '

Comment: Eliminate certain core areas (e.g. Traverse Creek, TejonfEl Paso).

Response: While developing the final recovery plan, all core areas were re-evaluated to
determine whether they fit the selection criteria. The selection criteria used were to include
areas that: 1) are occupied by California red-legged frogs, 2) where populations of Ca]rforma
red-legged frogs appear to be source popuIatrons 3) that provide connectivity between source
populations, and 4) that represent areas of ecological significance. Areas of ecological
significance include watersheds that represent the limits of the current and historic range and/
or that appear to be restorable and thus good sites for reestablishment projects. Based on these
criteria, some proposed core arcas were expanded, some were omitted, and new areas were
added. '

In 2001, a new populaticn of California red-legged frogs was located in a watershed adjacent
to Traverse Creek. This highlights the need for additional surveys and the opportunities for
recovery 1mplementat10n in all core areas listed in the recovery plan. In light of this new
sighting, we fee} that it is important to keep selected core areas unu] adequate surveys and
habitat suitability assessments are conducted.
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Outline of Recovery Actions

Comment: Three commenters suggested that recovery actions should focus on controlling
predation rather than increasing habitat and protecting habitat, '

Response: The recovery plan emphasizes the need to control predation as a means of
recovering the California red-legged frog. At the same time, emphasis is put on the
development of watershed management plans to meet the recovery needs at the watershed
level and thus allow for customized, site-by-site management. It is in these watershed
management plans that predatar control can be focused and implemented, where apprapriate.
Where the preparers were aware of heavy predation, these watersheds were included in the
stepdown nartative of recovery tasks and specified in the Guidance for Development of
Warershed Management Plans and Implementation of Recovery Tasks. We urge land
management agencies (0 manage non-native predatory species on their lands and is willing and
eager to provide technical assistance and will consider funding any proposal regarding removal
of non-native, predatory species. ER T

Comment: Include as a recovery task the control, research, and monitoring of native
predators.

Response: The recovery team did not wish to list removal of native predators as a task needed
for recovery. Some recovery actions, however, will reduce the impacts of predation. For’ '
example, relocating picnic grounds and campsites farther away from known California red-
legged frog habitat will reduce the proliferation and concentration of native predators suchias
raccoons. Fuarther, when the ecosystems in which California red-legged frogs live are restored
to ecological health, a balanced species composition is likely to be restored and will thus
reduce the extent and effects of predation by native species. : :

Comment: Emphasize the need for research on the role of contaminants and the decline of
California red-legged frogs. ‘ : L

Response: There is an extensive list of research needs and land management recommendations
described in the stepdown narrative of the recovery plan and the Guidance Jor Development of
Watershed Management Plans and Implementation of Recovery Tasks. A large portion of these
outstanding needs and recommendations deal specifically with contaminants.

Implementation Schedule
Comment: Several commenters suggested that the costs for recovery are underestimated.

Response: These estimates represent best available information from various analyses that
estimate costs for implementing recovery actions. As the recovery plan is implemented, the
exact costs will become more apparent,

Comment: Many commenlers expressed concern about actions proposed in the recovery
plans that could affect private landowners.

Response: A recovery plan is not a regulatory document and does not provide for agreement to
or implementation of any of the recovery tasks proposed. A recovery plan is a reference
document that identifies acttons that, if implemented, are expected to recover the species. Any
actions that are implemented must follow appropriate State, local, or Federal laws and
regulations. Any cooperation from private landowners s voluntary. Specific arrangements for
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accomplishing recovery actions would be worked out at the time of planning and -
implementing the action and should include all appropriate stakeholders.

Appendices
Comment: Include safe harbor provisions.
Response: A Safe Harbor Agreement is a voluntary agreement between us and one or more

private or nonfederal landowners to restore, enhance, or maintain habitats for listed species,
candidates, or other species of concern. Under the Agreement, the landowner would be

- provided assurances that we would not impose additional land use actions. If the Agreement

provides a net conservation benefit to the covered species and the landowner meets all the
terms of the Agreement, we would authorize the incidental taking of covered species to enable
the landowner to return the enrolled lands to agreed upon conditions. ‘

The recovery plan recommends the use of Safe Harbor Agreemems for the conservation of the
California red-legged frog. Such agreements are seen as a valuable tool that can be used to
implement the recovery plan. Discussion of Safe Harbor Agreements has been added to the
plan in Appendix E. which addresses incentives for recovery implementation.

Comment: Include a section on 10(J) for reintroduction.

Response: Because reestablishment of California red-legged frogs in portions of its range is
recommended in the recovery plan, a description of section 10(I) of the Endangered Species
Act has been added to Appendix G. which provides information on reestablishment
opportunities and methods. :

Comment: The boundaries of core areas should be refined and the maps of core areas should
be clearer.

Response: Revised maps are included in Appendix C. Due to budget limitations, color maps
and large maps are kept to a minimum in the recovery plan. Because of this, the maps are not
as clear and refined as we would like. If any member of the public is interested in seeing maps
of better clarity, they may visit the Sacramento Field Office to view the maps on file.
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¢ You never see a frog so modest and straightfor'ard
as he was, for all he was so gifted. And when it come
to fair and square jumping on a dead level, he could

get over more ground at one straddle than

any animal of his breed you ever see.*®

—~Mark Twain, Celebrated Jumping Frog of Calaveras
County
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