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EXECUTIVE SUMMARY

Petitioners Center for Biological Diversity, Environmental Defense Center, Defenders of
Wildlife, VernalPools.Org, Butte Environmental Center, Sierra Club Sonoma Group, Citizens for a
Sustainable Cotati, Ohlone Audubon Society, and the Citizen's Committee to Complete the Refuge
submit this petition to list the California tiger salamander (Ambystoma californiense, “CTS’) as an
endangered species under the California Endangered Species Act (“CESA”) pursuant to the California
Fish and Game Code 88 2070 et seq. This petition demonstrates that the CTS clearly warrants listing
under CESA based on the factors specified in the statute.

The CTS is an amphibian native to the vernal pools, sag ponds, grasslands, and oak woodlands
of California. The CTS spends the mgjority of its life cycle underground, usually in small mammal
burrows. These salamanders emerge from their burrows during the winter rainy season to breed and lay
their eggs in vernal pools, or seasonal wetlands. The CTS larvae maturation period of approximately 9
to 13 weeks corresponds to the natural ponding duration of California's verna pools and sag ponds.
While CTS arerelatively long-lived (20+ years in captivity), scientists believe that most breed only once
or twice in their lifetime (7-10 years), and usually not before reaching 4-6 years of age.

The CTS once occurred in many areas throughout the grasslands and oak woodlands of the Santa
Rosa Plain in Sonoma County, Santa Barbara County, eastern Bay Area, Central Valley, southern San
Joaguin Valley, and the foothills of the Coast Ranges. The species is generally thought to occur below
1,500 feet in elevation, athough CTS have been found at elevations up to 3,600 feet in the San
Francisco Bay Area. The U.S. Fish and Wildlife Service has divided the CTS into three “distinct
population segments’ based on geographical, genetic, and morphological separation: Sonoma County,
Santa Barbara County, and Central California. Based on information indicating additional geographical
and genetic separation within the Central California population segment, we discuss its status and threats
with reference to four subpopulations. the Bay Area, Central Valley, Southern San Joaquin, and Central
Coast Range subpopulations.

Some or al of the population segments and subpopulations may ultimately be described as
separate species or subspecies. Because formal subdivision into species or subspecies has not yet taken
place, Petitioners request listing as endangered for the full species, Ambystoma californiense, including
all populations statewide.

The historic range and habitat of the CTS comprised some of the most desirable land in
California for agriculture and urban development. The species had been eliminated from significant
portions of its former range well before the passage of the federal or California Endangered Species
Acts. Asearly as 1966, Dr. Robert Stebbins recommended that the CTS be included on the first federal
endangered species list. Protection has been slow in coming. The California Department of Fish and
Game first proposed some degree of bag limit protections for CTS in 1972 as part of its nongame
program. These limited California Department of Fish and Game protections became more restrictive
throughout the 1980s with protections given to native amphibians and reptiles in sport fishing
regulations. Later, CTS were formerly categorized as a State Species of Special Concern in 1994 and
additional steps were taken during the 1990s to curb the introduction of live, non-native tiger salamander
(Ambystoma tigrinum spp.) larvae as fish bait within the native range of CTS. Such limited regulations
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proved inadequate for the protection of this species, and the Santa Barbara and Sonoma County
population segments received emergency protection from the U.S. Fish and Wildlife Service under the
federal Endangered Species Act in 2000 and 2002, respectively, and are currently listed as endangered.
The U.S. Fish and Wildlife Service has proposed to list the Central California population as threatened,
and is scheduled to make afinal listing determination by May 15, 2004.

Because of its biology and life history, the CTS is extremely vulnerable to habitat destruction,
modification, and fragmentation by human activities. All CTS subpopulations statewide face a high to
extreme degree of threat from the physical elimination of habitat primarily due to urban and agricultural
development. The species is aso threatened by a number of other factors including habitat
fragmentation, hybridization with non-native tiger salamanders, introduced diseases, and predation by
other non-native introduced species.

The species’ plight in Sonoma County is particularly extreme, where it has been extirpated from
a significant amount of its historic range. The remaining breeding sites all occur in an area 5 miles long
by 4 miles wide in southwestern portion of the City of Santa Rosa, as well as parts of Rohnert Park and
Cotati, which are experiencing explosive growth. None of the small existing preserves within the
known range of this subpopulation contain sufficient breeding or upland habitat to support a viable
population. More than 95 percent of the remaining sites are threatened either directly or indirectly by
urban development and growth. Despite the federal protection, CTS habitat continues to be lost.

The Santa Barbara population is aso on the verge of extinction, though it has enjoyed protection
under the Endangered Species Act since September 21, 2000 when it was listed as endangered as a
distinct population segment. Only six populations remain, and each faces threats from habitat
fragmentation, vineyard expansion, introduced species, and agricultural contaminants.

In Central California, each of the four subpopulations face varying degrees of threat from a
combination of urbanization, conversion of habitat to intensive agriculture, hybridization, other
introduced species, habitat fragmentation, and introduced diseases. The Bay Area subpopulation faces
extreme urbanization in pressure, and also the spread of hybrid salamander populations. The Centra
Valley subpopulation faces high urbanization pressure, especialy in Contra Costa County. Hybrid
salamanders have recently been discovered in eastern Merced County, where some of the largest
remaining of expanses of habitat are located. In addition, urbanization is increasing in this area. The
Southern San Joaguin Valley subpopulation faces less urbanization pressure than in other areas, and
hybrid salamanders have not yet been discovered. However, an enormous percentage of historic habitat
has already been lost to intensive agriculture, and remaining populations face threats from non-native
predators, water development projects, and roadway construction. In the Central Coast Range,
hybridization poses the largest threat, as hybrid populations are the most widespread in this area.
Conversion of historic habitat to vineyards and the introduction of non-native aquatic predators are also
important factors within this region. The factors that threaten the CTS with extinction statewide are
documented in detail below.

PROCEDURAL HISTORY

Decades have elapsed since scientists first alerted management agencies to the plight of the CTS.
In 1966, Dr. Robert Stebbins suggested that the species be included on the first federal endangered
species list (Barry and Shaffer 1994). Decades have elapsed since scientists first alerted management
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agencies to the plight of the CTS. In 1966, Dr. Robert Stebbins suggested that the species be included
on the first federal endangered species list (Barry and Shaffer 1994). The California Department of Fish
and Game first proposed limited bag limit protections for CTS in 1972 as a part of its nongame program
(Bury 1972). These limited California Department of Fish and Game protections became more
restrictive throughout the 1980s with protections given to native amphibians and reptiles on sport fishing
regulations (Mallette and Nicola 1980). Later, CTS were formerly categorized as a State Species of
Special Concern in 1994 (Jennings and Hayes 1994) and additional steps were taken during the 1990s to
curb the introduction of live, non-native, tiger salamander (Ambystoma tigrinum spp.) larvae as fish bait
within the native range of CTS. However, such limited California Department of Fish and Game
regulations were felt to be inadequate for the projection of this species. Thus, at the federa level, the
species has gradually received greater protection asillustrated in the timeline below.

Federal Protection Timeline

September 18, 1985-- USFWS designates the CTS as a category 2 candidate species' (USFWS
20008, b).

February 21, 1992 -- Dr. H. Bradley Shaffer petitions the USFWS to list the CTS an endangered
species throughout its range (USFWS 2000g, b).

November 19, 1992 -- the USFWS publishes a positive 90-Day finding on the petition
concluding that the petition presented substantial information indicating that listing may be
warranted.

August 13, 1993 -- Dr. H. Bradley Shaffer petitions the USFWS for emergency listing of the
Sonoma County and Santa Barbara County populations of the CTS.

April 18, 1994 -- the USFWS publishes a 12-month finding concluding that listing of the
Cdlifornia tiger salamander is warranted but precluded by higher priority listing actions
(USFWS 1994). The USFWS states, “Most of the remaining range of the California tiger
salamander is imminently threatened by urban development, conversion of natural habitat to
agriculture, introduction of exotic predatory animals, and/or other anthropogenic factors (e.g.,
rodent control programs, vehicular- related mortality),” and designates the CTS as a Candidate 1
species (USFWS 1994).

January 19, 2000 -- the USFWS lists the Santa Barbara County CTS as an endangered species on
an emergency basis.

September 21, 2000 -- the USFWS lists the Santa Barbara County CTS as endangered on a
permanent basis (USFWS 2000b).

June 11, 2001 — the Center and Citizens for a Sustainable Cotati petition the USFWS for
emergency listing of the Sonoma County CTS.

October 31, 2001 — the USFWS finds that listing of the CTS throughout its remaining range is
still “warranted but precluded.”

January 31, 2002 — the Center files suit in U.S. District Court against the USFWS for failing to
respond to the emergency petition and for unlawfully concluding that listing of the CTS
throughout its remaining range was still “warranted but precluded.”  (Center for Biological
Diversity v. U.S. Fish & Wildlife Service, C-02-0558 WHA).

June 11, 2002 — Settlement agreement and consent decree filed in the above litigation which
requires the USFWS to make a determination on the emergency listing of the Sonoma County

! The category 2 designation was for taxa for which the USFWS had information indicating that listing might be appropriate
but for which additional data were needed to support a listing proposal. The category 2 designation has since been
eliminated.
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CTS by July 15, 2002, to propose the CTS for listing throughout its remaining range by May 15,
2003, and to make a final determination on such proposal by May 15, 2004.
July 22, 2002 — the USFWS lists the Sonoma County CTS on an emergency basis (USFWS

20023).
March 19, 2003 — the USFWS lists the Sonoma County CTS as an endangered species on a
permanent basis (USFWS 2003a).

May 23, 2003 — the USFWS issues proposed rule to list the CTS as threatened throughout its
range. The proposed rule includes a proposal to downlist the Sonoma County and Santa Barbara
distinct population segments to threatened and promulgate a special 4(d) rule to exempt “routine
ranching activities.”

May 15, 2004 — Court ordered deadline for the USFWS to issue a final listing determination for
the CTS throughout its remaining range in California.

The California Fish & Game Commission ("Commission”) has not yet protected the CTS under
the California Endangered Species Act. On July 6, 2001, the Center for Biological Diversity (“ Center”)
petitioned the Commission for state listing of the CTS throughout its range on an emergency basis (CBD
2001). On August 3, 2001, the Commission considered the request for emergency listing and declined
to take emergency action to protect the CTS. On October 3, 2001, the California Department of Fish
and Game ("Department"), in a 24-page report, concurred with the petition in every major regard and
recommended that the Commission accept the petition and designate the CTS as a candidate species
under CESA. At least thirteen independent scientists supported listing of the CTS under CESA and
further recommended that the Commission utilize its emergency listing authority to protect the species.

On December 7, 2001, the Commission considered the petition to list the CTS. The Department
testified that the petition should be accepted and the CTS designated a candidate. Four independent
scientific experts also testified that listing of the CTS was warranted. The Commission voted 2-1 to
reject the petition to list the CTS. On February 8, 2002, the Commission adopted written findings
rejecting the petition. The findings stated that the Commission rejected the petition because the
Commission found that the petition had presented insufficient information in three areas: (1) Population
trend, (2) Population abundance, and (3) The degree and immediacy of threat. The findings stated that
the Commission encouraged the Center to resubmit the petition with additional information in these
three areas.

While the Center believes the Commission’s December 7, 2001 decision and February 8, 2002
findings were without scientific merit, the Center submits this renewed petition for listing of the CTSin
the hopes of obtaining protection for the CTS without the need for legal action. An analysis of the
Commission's first decision is attached as Appendix A. The information contained in this renewed
petition, in combination with the information in the original petition, Department report and testimony,
and the written and ora testimony of many scientific experts familiar with the species clearly provides
more than sufficient information indicating that listing of the CTS “may be warranted.” Petitioners urge
the Commission to accept the petition, designate the CTS as a candidate species, and direct the
Department to initiate a status review for the species.
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THE CESA LISTING PROCESS AND THE STANDARD FOR
ACCEPTANCE OF A PETITION

Recognizing that certain species of plants and animals have become extinct “ as a consequence of
man’s activities, untempered by adequate concern for conservation,” (Fish & G. Code § 2051 (a)) that
other species are in danger of extinction, and that “[t]hese species of fish, wildlife, and plants are of
ecological, educational, historical, recreational, esthetic, economic, and scientific value to the people of
this state, and the conservation, protection, and enhancement of these species and their habitat is of
statewide concern.” (Fish & G. Code § 2051 (c)) the California Legidature enacted the California
Endangered Species Act (“CESA”).

The purpose of CESA isto “conserve, protect, restore, and enhance any endangered species or
any threatened species and its habitat....” Fish & G. Code 8§ 2052. To this end, CESA provides for the
listing of species as “threatened™ and “endangered®.” The Commission is the administrative body that
makes all final decisions as to which species shall be listed under CESA, while the Department is the
expert agency that makes recommendations as to which species warrant listing. The listing process may
be set in motion in two ways. “any person” may petition the Commission to list a species, or the
Department may on its own initiative put forward a species for consideration. In the case of a citizen
proposal, CESA sets forth a process for listing that contains several discrete steps.

Upon receipt of a petition to list a species, a 90-day review period ensues during which the
Commission refers the petition to the Department, as the relevant expert agency, to prepare a detailed
report. The Department’s report must determine whether the petition, along with other relevant
information possessed or received by the Department, contains sufficient information indicating that
listing may be warranted. Fish & G. Code § 2073.5.

During this period interested persons are notified of the petition and public comments are
accepted by the Commission. Fish & G. Code § 2073.3. After receipt of the Department’s report, the
Commission considers the petition at a public hearing. Fish & G. Code § 2074. At this time the
Commission is charged with its first substantive decision: determining whether the Petition, together
with the Department’s written report, and comments and testimony received, present sufficient
information to indicate that listing of the species “may be warranted.” Fish & G. Code § 2074.2. This
standard has been interpreted by as the amount of information sufficient to "lead a reasonable person to
conclude there is a substantial possibility the requested listing could occur.” Natural Resources Defense
Council v. California Fish and Game Comm. 28 Cal.App.4th at 1125, 1129. If the petition, together
with the Department’ s report and comments received, indicates that listing “may be warranted,” then the

L Threatened species’ means a native species or subspecies of a bird, mammal, fish, amphibian,
reptile, or plant that, although not presently threatened with extinction, is likely to become an
endangered species in the foreseeable future in the absence of the special protection and management
efforts required by this chapter. Fish & G. Code § 2067.

2« Endangered species’ means a native species or subspecies of a bird, mammal, fish, amphibian,
reptile, or plant which isin serious danger of becoming extinct throughout all, or a significant portion, of
its range due to one or more causes, including loss of habitat, change in habitat, overexploitation,
predation, competition, or disease.” Fish & G. Code § 2062.
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Commission must accept the petition and designate the species as a “candidate species’.” Fish & G.
Code § 2074.2.

Once the petition is accepted by the Commission, then a more exacting level of review
commences. The Department has twelve months from the date of the petition’s acceptance to complete
a full status review of the species and recommend whether such listing “is warranted.” Following
receipt of the Departments status review, the Commission holds an additional public hearing and
determines whether listing of the species “is warranted.” If the Commission finds that the species is
faced with extinction throughout all or a significant portion of its range, it must list the species as
endangered. Fish & G. Code § 2062. If the Commission finds that the species is likely to become an
endangered species in the foreseeable future, it must list the species as threatened. Fish & G. Code §
2067.

Notwithstanding these listing procedures, the Commission may adopt a regulation that adds a
species to the list of threatened or endangered species at any time if the Commission finds that there is
any emergency posing a significant threat to the continued existence of the species. Fish & G. Code §
2076.5.

DESCRIPTION, BIOLOGY, AND ECOLOGY OF THE
CALIFORNIA TIGER SALAMANDER

l. Description

The California tiger salamander is a large, stocky, terrestrial salamander with a broad, rounded
snout (Stebbins 2003). Adults may reach atotal length of 207 millimeters (mm) (8.2 inches (in)), with
males generally averaging about 200 mm (8 in) in total length and females averaging about 170 mm (6.8
in) in total length (Stebbins 2003). For both sexes, the average snout to vent length is approximately 90
mm (3.6 in). The small eyes have black irises and protrude from the head (Jennings and Hays 1994).
Coloration consists of white or pale yellow spots or bars on a black background on the back and sides
(Jennings and Hays 1994). The belly varies from almost uniform white or pale yellow to a variegated
pattern of white or pale yellow and black. Males can be distinguished from females, especially during
the breeding season, by their swollen cloacae (a common chamber into which the intestinal, urinary, and
reproductive canals discharge), more developed tail fins, and larger overal size (Stebbins 1951; Loredo
and Van Vuren 1996).

3 Candidate species’ means a native species or subspecies of a bird, mammal, fish, amphibian, reptile, or plant that
the commission has formally noticed as being under review by the department for addition to either the list of endangered
species or the list of threatened species, or a species for which the commission has published a notice of proposed regulation
to add the species to either list.” Fish & G. Code § 2068.
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Il. Taxonomy

The CTS was first described as a distinct species, Ambystoma californiense, by Gray in 1853
from specimens collected in Monterey (Grinnell and Camp 1917). Storer (1925) and Bishop (1943)
likewise considered the California tiger salamander as a distinct species. However, Dunn (1940),
Gehlbach (1967), and Frost (1985) considered the CTS a subspecies (Ambystoma tigrinum
californiense) that belonged within the A. tigrinum complex. Based on recent morphological and
genetic work, geographic isolation, and ecological differences among the members of the A. tigrinum
complex, the California tiger salamander is considered to be a distinct species (Shaffer and Stanley
1991; Shaffer and McKnight 1996; Irschick and Shaffer 1997).

Mitochondrial DNA (mtDNA) sequence results (Shaffer and Trenham 2002) support the
recognition of at least six distinct genetic units of CTS as follows: Sonoma County, Santa Barbara
County, Bay Area, Central Valley, Southern San Joaquin, and Central Coast Range. The USFWS
(2003b), in its proposed rule for listing the California tiger salamander throughout its entire range,
groups the CTS into three Distinct Population Segments’ (“DPSs’): Sonoma County, Santa Barbara
County, and the Central California (which includes the Bay Area, Central Valley, Southern San Joaquin,
and Central Coast Range DPSs identified in Shaffer and Trenham (2002)). Based on extensive allozyme
and mtDNA sequence analysis of populations of California tiger salamanders from across their existing
range, Shaffer et al. (1993) found that the two most genetically divergent populations of California tiger
salamanders are those in Sonoma County and Santa Barbara County. These populations are clearly
distinct genetically from other populations of California tiger salamanders. There may be justification
for recognizing these populations as separate species, and they may be recognized as such when they are
formally described. However, because they have not yet been formally described as such, this Petition
requests listing as endangered under the California Endangered Species Act for the full species,
Ambystoma californiense, including all populations statewide.

[ll.  Reproduction and Growth

Based on research from Monterey County, CTS are often 6 years old before breeding for the first
time (Trenham et al. 2000). Fewer than fifty percent of California tiger salamanders breed more than
once in their lifetime (Trenham et a. 2000). Migration to breeding ponds is concentrated during a few
rainy nights early in the winter, with males migrating before females (Twitty 1941; Shaffer et a. 1993;
Loredo and Van Vuren 1996; Trenham 1998; Trenham et al. 2000). Males usually remain in the ponds
for an average of 6 to 8 weeks, while females stay for approximately 1 to 2 weeks. In dry years, both
sexes may stay for shorter periods (Loredo and Van Vuren 1996; Trenham 1998). In years where
rainfall begins late in the season, females may forego breeding altogether (Loredo and Van Vuren 1996;
Trenham et al. 2000). In years where rainfall is insufficient for creating suitable breeding habitat, both
males and females will forego breeding for that year and each year thereafter fro which breeding ponds
do not fill with water (Jennings 2000).

Female CTS mate and lay their eggs singly or in small groups (Twitty 1941; Shaffer et al. 1993).
The number of eggs laid by a single female ranges from typically less than 350 eggs (M. Jennings, pers.
comm.) to approximately 400-1,300 per breeding season (Trenham 1998; Trenham et al. 2000). The

2 A DPS of any vertebrate animal may be listed separately under the federal ESA if it is both discrete and significant. See,
e.g. USFWS 2003a. CESA does not specifically provide for the listing of a DPS.
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eggs typically are attached to vegetation near the edge of the breeding pond (Storer 1925; Twitty 1941),
but in ponds with no or limited vegetation, they may be attached to objects (rocks, boards, etc.) on the
bottom (Jennings and Hayes 1994). After breeding, adults leave the pond and typically return to small
mammal burrows (Loredo et al. 1996), although they may continue to come out nightly for
approximately the next 2 weeksto feed (Shaffer et a. 1993).

Eggs hatch in 10 to 14 days with newly hatched larvae ranging from 11.5 to 14.2 mm (0.45 to
0.56 in) in total length (Storer 1925). Larvae feed on algae, small crustaceans, and mosquito larvae for
about 6 weeks after hatching, when they switch to larger prey (P.R. Anderson 1968). Larger larvae will
consume smaller tadpoles of Pacific treefrogs (Hyla regilla), California red-legged frogs (Rana aurora
draytonii), western toads (Bufo boreas), and western spadefoots (Scaphiopus hammondii), as well as
many aquatic insects and other aquatic invertebrates (J.D. Anderson 1968; P.R. Anderson 1968). The
larvae also will eat each other under certain conditions (H.B. Shaffer and S. Sweet cited in Callins, in
litt. 2000a). Captive salamanders appear to locate food by vision and smell (J.D. Anderson 1968).

Amphibian larvae must grow to a critical minimum body size before they can metamorphose
(change into a different physical form) to the terrestrial stage (Wilbur and Collins 1973). Feaver (1971)
found that CTS larvae metamorphosed and |eft the breeding ponds 60 to 94 days after the eggs had been
laid, with larvae developing faster in smaller, more rapidly drying ponds. In general, the longer the
ponding duration, the larger the larvae and metamorphosed juveniles are able to grow. The larger
juvenile amphibians grow, the more likely they are to survive and reproduce (Semlitsch et al. 1988;
Morey 1998).

In the late spring or early summer, before the ponds dry completely, metamorphosed juveniles
leave the ponds and enter small mammal burrows after spending up to a few days in mud cracks or
tunnelsin moist soil near the water (Zeiner et al. 1988; Shaffer et a. 1993; Loredo et al. 1996). Likethe
adults, juveniles may emerge from these retreats to feed during nights of high relative humidity (Storer
1925; Shaffer et al. 1993) before settling in their selected estivation sites for the dry summer months.
Newly metamorphosed juveniles range in size from 41 to 78 mm (1.6 to 3.1 in) snout-vent length
(Trenham et al. 2000).

Adult female CTS cannot discriminate between suitable and detrimental aquatic habitats in
which to lay their eggs (M. Jennings, pers. comm.). Thus, many of the poolsin which CTS lay eggs do
not hold water long enough for successful metamorphosis. Generally, a minimum of 10 weeks is
required to allow sufficient time to metamorphose. The larvae will desiccate (dry out and perish) if a
site dries before larvae complete metamorphosis (P.R. Anderson 1968; Feaver 1971). Pechmann et a.
(1988) found a strong positive correlation with ponding duration and total number of metamorphosing
juveniles in five sadlamander species. In one study (Feaver 1971), successful metamorphosis of
California tiger salamanders occurred only in larger pools with longer ponding durations, which is
typical range-wide (Jennings and Hayes 1994). Even though there is little difference in the number of
pools used by salamanders between wet and dry years, pool duration is the most important factor to
consider in relation to persistence and survival (Feaver 1971; Shaffer et al. 1993; Seymour and Westphal
1994, 1995).

After systematically surveying more than 275 freshwater ponds and documenting CTS breeding

in 61 distinct ponds, the East Bay Regiona Park District ("EBRPD") concluded that CTS are most
reproductively successful in ponds with relatively low aguatic biodiversity (Bobzien 2003). Overall,
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these ponds tended to have no or very little emerged or submerged vegetation, and they supported few
invertebrates and vertebrate species (Bobzien 2003).

Lifetime reproductive success for other tiger salamanders is typicaly low, with fewer than 30
metamorphic juveniles per breeding female. Trenham et al. (2000) found even lower numbers for CTS
in Monterey County, with roughly 12 lifetime metamorphic offspring per breeding female. In part, this
is due to the extended length of time it takes for California tiger salamanders to reach sexual maturity, as
most do not breed until 4 to 6 years of age (Trenham et al. 2000). While individuals may survive for
more than 10 years, fewer than 50 percent breed more than once (Trenham et al. 2000).

Combined with low survivorship of metamorphs (in some populations, less than 5 percent of
marked juveniles survive to become breeding adults; Trenham 1998), reproductive output in most years
is not sufficient to maintain populations. This suggests that the species requires occasiona “boom”
breeding events to prevent extirpation (temporary or permanent loss of the species from a particular
habitat) or extinction (Trenham et al. 2000). With such low recruitment, isolated subpopulations can
decline due to unusual, randomly occurring natural events as well as from human-caused factors that
reduce breeding success and individual survival. Factors that repeatedly lower breeding success in
isolated ponds, which are ponds that are too far from other ponds for immigrating individuals to
replenish the population, can quickly drive alocal population to extinction.

IV. Movement

The salamanders breeding in and living around a pool or seasona pond, or a loca complex of
pools or seasonal ponds, constitute a local subpopulation. The rate of natural movement of salamanders
among subpopulations depends on the distance between the ponds or complexes and on the intervening
habitat (e.g., sdlamanders may move more quickly through sparsely covered and more open grassland
versus more densely vegetated scrublands).

Subadult and adult CTS spend almost all of their lives in smal mammal burrows found in the
upland component of their habitat, particularly those of California ground squirrels (Spermophilus
beecheyi) and Botta's pocket gophers (Thomomys bottae) (Jennings and Hays 1994; Loredo and Van
Vuren 1996) at depths ranging from 20 centimeters (cm) (7.9 in) to 1.36 m (4.5 ft) beneath the ground
surface (M. Jennings, pers. comm.). California tiger salamanders use both occupied and unoccupied
small mammal burrows but, since burrows collapse within 18 months if not maintained, an active
population of burrowing mammals is necessary to sustain sufficient underground refugia for the species
(Loredo et al. 1996). Californiatiger salamanders may remain active underground into summer, moving
small distances within burrow systems, and occasionally moving over land to other burrows during the
spring (M. Jennings, pers. comm.).

During estivation (a state of dormancy or inactivity in response to hot, dry weather), CTS
remain underground and likely feed on various arthropods (LSA 2001; Sweet 2003). Once fall and
winter rains begin, they emerge from these retreats on nights of high relative humidity and during rains
to feed aboveground and to migrate to the breeding ponds (Stebbins 1989, 2003; Shaffer et a. 1993).
Studies in Santa Barbara County found few or no sub-adults emerging in winter, and feces of adult and
subadult CTS encountered on the surface during rainy weather contained exoskeletal remains of various
arthropods, indicating that CTS -- at least in Santa Barbara -- do the majority of their foraging
underground during estivation (Sweet 2003). Sub-adults do not appear to make regular seasonal
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migrations, as evidenced by that fact that they are rarely captured at or near breeding ponds (Shaffer and
Trenham 2003). However, juvenile and subadults have been captured near breeding ponds in the Bay
Area, probably due to the sufficient estivation habitat being close to the breeding ponds and that
juveniles and subadults move about on the surface during wet periods in the winter and spring (M.
Jennings, pers. comm.) Movement in relation to weather conditions varies by geographical location.
Adults may migrate long distances between summering and breeding sites. The distance from breeding
sites may depend on local topography and vegetation, the distribution of ground squirrel or other rodent
burrows, and climatic conditions (Hunt in litt. 1998; Stebbins 2003).

Dispersing juvenile CTS have been trapped more than 360 m (1,200 ft) from their natal (birth)
pond (Ted Mullen, Science Applications International Corporation (SAIC), pers. comm., 1998, as cited
in USFWS 2000b), and adults have been found along roads more than 2 km (1.2 mi) from any known
breeding ponds (Sweet 1998). Although most marked salamanders have been recaptured at the pond
where they were initialy captured, in one study approximately 20 percent of California tiger
salamanders hatched in one pond traveled to ponds a minimum of 580 m (1,900 ft) away to breed
(Trenham 1998). Non-dispersing CTS, however, tend to stay closer to breeding ponds; 95 percent of
CTS at a study site in Monterey County stayed within 173 m (568 ft) of the pond in which they bred
(USFWS 2000b).

Once established in underground burrows, CTS may move short distances within burrows or
overland to other burrows, generally during wet weather. Dispersal distance is closely tied to
precipitation; California tiger salamanders are able to travel further in years with more precipitation.
During drought years, adults, especially females, migrate in low numbers (Shaffer and Trenham 2003).
As with migration distances, the number of ponds used by an individual over its lifetime will be
dependent on landscape features.

V. Feeding

Adults apparently forage on various arthropods while underground, which provides energy
needed for continued growth, locomotion, and egg production (LSA 2001; Sweet 2003). Adults feed
heavily on terrestrial invertebrates after emergence. After returning to burrows following breeding,
adults may continue to come out nightly for approximately 2 weeks to feed (Shaffer et a. 1993). Larvae
feed on algae, small crustaceans, and mosquito larvae for about 6 weeks after hatching, when they
switch to larger prey (P.R. Anderson 1968). Larger larvae will consume smaller tadpoles of Pacific
treefrogs, California red-legged frogs, western toad, and western spadefoots, as well as many aguatic
insects and other aquatic invertebrates (J.D. Anderson 1968; P.R. Anderson 1968). The larvae also will
eat each other under certain conditions (H.B. Shaffer and S. Sweet cited in Collins, in litt. 2000a).
Captive salamanders appear to locate food by vision and smell (J.D. Anderson 1968).

VI. Population Genetics

Using what is perhaps one of the largest genetic data sets for a non-human vertebrate (USFWS
2000b), Dr. H. Bradley Shaffer has analyzed the population genetics of the CTS (Shaffer et a. 1993;
Irschick and Shaffer 1997; McKnight and Shaffer 1997; Shaffer and Trenham 2002). These studies used
both allozyme and mitochondrial (mt) DNA sequence analyses. These data are used for two distinct
purposes. First, these two types of genetic data allow an examination of areas of genetic differentiation
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and endemism, and the amount of genetic variation across the CTS (Shaffer et al. 1993). In this way,
the level of divergence among populations, and the extent to which the most variable populations are in
danger of extirpation, can be evaluated. Second, the genetic data allow an estimation of the amount of
migration, or gene flow, among populations (Shaffer et al. 1993). Conclusions from the extensive study
of CTS genetics are summarized below.

First, the most recent mtDNA sequence results (Shaffer and Trenham 2002; USFWS 2003b)
support the recognition of at least six distinct genetic units of CTS. These are: Sonoma County; Santa
Barbara County; the Bay Area (inner coast range, from extreme southwestern San Joaquin and most of
Alameda counties, west into San Mateo County, and al of Santa Clara and most of San Benito
counties); Central Valley (Dunnigan to northern Madera County on the east and western Merced County
on the west sides of the Central Valley, southern border is Fresno River), Southern San Joagquin Coast
Range (Fresno River south to the end of the range along the eastern edge of the Central Valley), and
Central Coast Range (Monterey County, west of and including the San Andreas rift zone that forms the
border with San Benito County, south to the inner coast range in San Luis Obispo County) (Shaffer and
Trenham 2002). The USFWS (2003b) has recognized three distinct population segments, including
Sonoma and Santa Barbara counties and the Central California segment, which includes the Bay Area,
Central Valley, Southern San Joaquin, and Central Coast distinct population segments. Where
appropriate throughout this petition, for example when discussing habitat 10ss, the statewide population
will be discussed by addressing each of these genetic entities in turn.

Second, populations, or sets of populations, of the CTS are genetically isolated from each other
(Shaffer and Trenham 2002). This implies that when populations are lost, there is little chance of
recolonization from other areas (Shaffer and Trenham 2002). It also means that further isolation may
have serious repercussions in reducing populations below minimum viable sizes (Shaffer and Trenham
2002).

Third, populations from the San Francisco Bay Area and Sacramento region are most variable,
and are thus particularly important in terms of retaining genetic diversity within a single area (Shaffer
and Trenham 2002). This also suggests that this area has maintained the largest populations historically,
and can correctly be viewed as the “core” of the CTS distribution, as proposed by Stebbins in 1989
(Shaffer and Trenham 2002).

Fourth, there is a separation of populations from the east and west sides of the Central Valley
(Shaffer and Trenham 2002). Each of these is clearly a separate genetic entity requiring consideration
and protection (Shaffer and Trenham 2002).

Fifth, the populations from Sonoma and Santa Barbara counties live in isolated patches of
habitat, and are clearly separate genetic entities from the remaining CTS (Shaffer et al. 1993).
Populations of Californiatiger salamanders from near Santa Rosa, Sonoma County, are differentiated at
a 2% or greater level from virtualy all other statewide samples, and clearly constitute a highly
differentiated group that has been long isolated from all other CTS (Shaffer et al. 1993). In comparison,
the Santa Barbara County DPS of California tiger salamanders, which was emergency listed as an
endangered species on September 21, 2000 (Federal Register, Vol. 65, No. 184), is divergent on an order
of 1.8%. These are levels that justify separate species recognition in other members of this species
complex, and may warrant separate taxonomic recognition and subdivision within the CTS as well
(Shaffer et al. 1993).
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Sixth, there is sufficient genetic information to consider the following as separate genetic
entities, in addition to the Sonoma and Santa Barbara populations, discussed above: the Bay Area,
Central Valley, Southern San Joaquin, and Central Coast Range (Shaffer and Trenham 2002).

In general, such high levels of genetic differentiation may lead to two possible interpretations.
First, it may be that populations are extremely small, and genetic drift has led to high levels of
diversification even with reasonable levels of migration. Alternatively, it may be that levels of
migration are very, very low, leading to highly differentiated local populations (Shaffer et al. 1993). It
appears that in this case the high levels of genetic differentiation are due primarily to extremely low
migration rates (Shaffer et al. 1993). This conclusion is supported by the fact that even small ponds,
under the right circumstances, can harbor large numbers of individuals. Further support is found in the
high level of philopatricity in the species (i.e. most adults return to breed in the pond in which they
hatched) (Shaffer et al. 1993).

HABITAT REQUIREMENTS

The CTS is endemic to the San Joaguin-Sacramento river valleys, bordering foothills, and
coastal valleys of central California (Barry and Shaffer 1994; Jennings and Hays 1994; Shaffer et al.
1993; Storer 1925; Stebbins 2003). The species range historicaly followed the low-elevation
grassland-oak woodland plant and coastal sage scrub communities of the valleys and foothills from at
least Butte County south to Santa Barbara and Tulare counties (Shaffer et al. 1993; Jennings and Hays
1994; USFWS 2000b). Within thislarge area, CTS occur only where their habitat requirements are met.
Optimal habitat for the CTS can be succinctly described as low elevation verna pools surrounded by
upland habitat containing rodent burrows or other suitable dry-season refugia.

The CTSis generally restricted to low elevations, typically below 427 m (1,400 ft) (Shaffer et al.
1993). The precise reason for this low elevation habitat is unknown, however, the species is generally
found below about 1,500 ft in elevation (Shaffer et al. 1993). However, the EBRPD has documented the
species at up to 3,600 feet in the Sunol-Ohlone wilderness areas (Bobzien 2003).

For breeding, the CTS requires long lasting rain-filled pools. Although CTS are adapted to
natural vernal pools and sag ponds, manmade or modified ephemeral and permanent pools are now
frequently used (Fisher and Shaffer 1996). The species is currently presumed to be capable of
successful breeding in temporary pools (Jennings and Hayes 1994). Permanent lowland aguatic sites
can be used for breeding (Zeiner et a. 1988; P. Moyle pers. comm., as cited in Jennings and Hayes
1994; Stebbins 2003) but persistence at such sites is unlikely if they contain fish predators (Shaffer and
Stanley 1992; Shaffer et al. 1993). Shaffer et a. (1993) found a statistically significant negative
correlation between non-native, introduced fish and CTS in ponds surveyed throughout the state. They
concluded, “it is very clear from our results that fish, bullfrogs, and mosquito fish are all biological
indicators of ponds that have been sufficiently disturbed so as to exclude CTS as well as most other
native vernal pool species.” (Shaffer et a. 1993 at 14 (emphasis in original)). This conclusion was
confirmed in subsequent studies by Seymour and Westphal (1994) and Fisher and Shaffer (1996).

Adults spend most of their lives underground, typically in burrows of ground squirrels, badgers,
gophers, and other animals (CH2M Hill 1995). Dry-season refuge sites within 1 mile (1.6 km) of
breeding sites (Austin and Shaffer 1992) are presumed to be a necessary habitat requirement, since the
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species is absent from sites with potentially suitable breeding habitat where surrounding hardpan soils
lack small mammal burrows (Jennings and Hays 1994). The burrow density required to support viable
populations of CTS in an areais not known. Occasionally, CTS have been found in locations with very
few ground squirrel or gopher burrows (LSA 2001), but rodent control programs have been blamed for
the lack or low density of CTS in some areas, such as Altamont Pass (Shaffer et al. 1993). The
burrowing ability of CTS is presumed to be poor (Jennings and Hayes 1994), similar to that of eastern
species of the same genus (Semlitsch 1983). Burrows of the California ground squirrel may be favored
in some areas (Shaffer et al. 1993; J. Medeiros and S. Morey, pers. comm., as cited in Jennings and
Hayes 1994). Burrows of the Botta's pocket gopher are known to be used (Shaffer et a. 1993; Barry
and Shaffer 1994), as are certain man-made structures, such as wet basements, underground pipes, and
septic tank drains (Zeiner et a. 1988; Myers undated; S. Sweet, UCSB, pers. comm., Jennings and
Hayes, pers. observ., as cited in Jennings and Hayes 1994). CTS seem to prefer open grasslands to areas
of continuous or dense woody vegetation.

Because CTS may migrate long distances from underground burrows to breeding pools,
sufficient migration corridors are also required (USFWS 1992).

DISTRIBUTION

l. Historical Distribution

Historically, the CTS was found throughout large portions of the Central Valley of Cdifornia
from the southern San Joaquin Valley into the southern Sacramento Valley north of the Sacramento
River Delta (Shaffer et al. 1993; Jennings and Hays 1994). The species was aso found in the lower
foothills aong the eastern side of the Central Valley and in the foothills of the Coast Range (Shaffer et
al. 1993). Although the historical distribution is not known in detail, current distribution and genetic
data suggest that they were continuously distributed in the vernal pool/grassland habitat that dominated
much of the Central Valley from Tulare and San Luis Obispo counties in the south, to Sacramento and
Solano Counties in the north (Shaffer and Trenham 2003). The species’ historic range followed the low-
elevation grassland-oak woodland plant communities of the valleys and foothills. Shaffer et al. (1993)
identified historic localities in twenty four counties: Alameda, Butte, Calaveras, Contra Costa, Fresno,
Kern, Kings, Madera, Merced, Maripos, Monterey, Sacramento, San Benito, San Joaquin, San Luis
Obisbo, San Mateo, Santa Barbara, Santa Clara, Santa Cruz, Solano, Sonoma, Stanislaus, Tulare, and
Yolo. Thereis currently no evidence to support the occurrence of CTS in any other counties except
Glenn County and some additional Bay Area locations (Jennings and Hays 1994; Jennings 1996, 2000).

Within this very large area, it is presumed that CTS generally occurred wherever suitable habitat
was present, with some limited exceptions. For example, the CTS was probably never abundant in the
San Joaquin saltbush community of the southern San Joaquin valley, (and they are absent from this area
now), and the species was probably distributed only intermittently in the Tule Marsh floodplain
surrounding the major rivers, since these marshes probably supported fish, at least in wet years (Shaffer
et a 1993). The species was probably historically uncommon in the southernmost San Joaquin valley
and foothills (Shaffer et a 1993). The California Natural Diversity Database contains an historical
record from the north-facing slopes of the Tehachapi range, but thisis likely to be an erroneous record
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(M. Jennings, pers. comm.). In addition, the central and southern inner coast range has likely aways
been marginal habitat for salamanders (Shaffer 1992).

Subject to these exceptions, however, the CTS was probably present in much of the 13.72
million hectares of prairie calculated by Heady (1977). Shaffer et a. (1993 at 3) concluded, “there is
every reason to expect that they [California tiger salamanders] were continuously distributed in the
CdliforniaPrairie, Valley Oak savanna, and the lower reaches of the Blue Oak-Digger Pine communities
up to about 1500 ft elevation...” Therefore, the historical range of the Californiatiger sdlamander can be
described as al suitable habitat within the Central Valley, bordering foothills, and coasta valleys from
at least Sonoma and Butte counties south through Santa Barbara and Tulare counties.

Il. Current Distribution

A. Range-wide Distribution

A distribution map of the California tiger salamander is shown in Figure 1. Historic and recent
(i.e.,, 1990 to 2003) CTS occurrences from the California Natural Diversity Database ("CNDDB") are
presented in Figure 2.

The CTS has been extirpated from much of its historic range, and is very limited in its remaining
habitat. Shaffer et al. (1993) reached this conclusion over a decade ago, and since that time much more
habitat has been lost. In general, the species has been eliminated from lowland habitats on the floor of
the Central Valley. In some areas, such as the San Joaguin Valley, suitable habitat has been virtually
eliminated. Shaffer et al. (1993) stated, “our field work indicates that it is virtually impossible to find
habitat in the flat grassland of the original San Joaquin Prairie, because the prairie has been converted to
either intensive agricultural uses or urban development.” In other areas, suitable habitat exists but CTS
are absent (Shaffer et al. 1993). A datistical analysis comparing the results of the extensive surveys
conducted by Shaffer et a. between 1990-1992 and museum records have confirmed this observation.
The average elevation of localities containing CTS in 1990-1992 was 922 feet, while the average
elevation of localities surveyed without CTS was 639 feet, and the average elevation with historical
localities that contained CTS was 510 feet (Shaffer et al. 1993). The authors noted that although they
were sampling the ponds at lower elevations, they were only finding salamanders on average at higher
elevations. These results confirm the observation that CTS have generally been eliminated from low
elevation habitat.

The current distribution of the species can also be inferred from a county-by-county analysis
conducted by Shaffer et al. (1993). This analysis grouped specific sitesinto general localities in order to
be able to compare historic localities, which often have only vague locality information, with the much
more specific information collected in this study. The results, shown in Table 1, demonstrate that in
most cases the recent study documented a 50 percent to 100 percent loss of historic habitat.
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Table 1. Historic and Present Localities (1990-1992) for CTS by County (from
Shaffer et al. 1993)

Number | County Number of Historic Historic localities | Percent loss of
localities® verified during Historic localities
1990-1992*
1 Butte 1 0 100%
2 Kings 1 0 100%
3 Mariposa 1 0 100%
4 Merced 4 0 (Op, 2a) 100%
5 San Mateo 1 0 100%
6 San Joaquin 9 1(1p, 1a) 89%
7 Fresno 7 1 (1p, 2a) 86%
8 Santa Clara 9 3 (3p, 6a) 66%
9 Monterey 5 2 (6p, 2a) 60%
10 Madera 7 3 (3p, 139) 57%
11 Sacramento 2 1(2p, 339) 50%
12 San Luis Obispo 2 1 (1p, 2a) 50%
13 Solano 2 1 (5p, 28) 50%
14 Sonoma 2 1 (2p, 10a) 50%
15 Tulare 2 1(1p, 1a) 50%
16 Alameda 7 4 (5p, 3a) 43%
17 Stanislaus 5 3 (3p, 6a) 40%
18 Contra Costa 8 5 (11p, 6a) 37%
19 San Benito 3 2 (2p, 3a) 33%
20 Calaveras 2 2 (2p, Oa) 0%
21 Kern 1 0 (1a(dry)) 0%
22 Santa Barbara 3 3 (4p, 53) 0%
23 Santa Cruz 1 1-sent to us 92 0%
24 Yolo 1 1(1p) 0%
25 Colusa 0 0 NA®
26 Glenn® 0 0 NA
27 Napa 0 0 NA
28 Placer 0 0 NA
29 Sutter 0 0 NA
30 Tehama 0 0 NA
31 Tuolumne 0 0 NA
32 Yuba 0 0 NA

Another useful data set for estimating the current range of the species is the presence and
absence of CTS in non-historic localities as reported by Shaffer et al. (1993). This table presents
information on new potential breeding sites that were not reported in previous literature or in museum
localities (Shaffer et al. 1993). Although the survey was not based on random sampling of potential
sites but rather on site accessibility, the vast majority of these sites lacked CTS despite the fact that they

% A locality as used here refers to a general region, such as “Jepson Prairie” or “Livermore Valley,” not a specific pond or
site.

* For each entry Shaffer et al. (1993) presented the number of historic localities where they found CTS, followed by (in
parentheses) the total number of ponds from those viable localities where CTS were present (p) or absent (8). Thus, for
Alameda County, there are 7 historical localities, 4 of which still harbor CTS. Of the 8 sites the authors visited in those 4
locations, 5 contained CTS and 3 did not.

> NA indicates that these counties have no historic CTS localities, and Shaffer et al. were unable to locate any.

® Thereis 1 historic location in Glenn County that is not reported in Shaffer et al. (Mark Jennings, pers. comm.).
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all appeared to be excellent potential habitat. The results are shown in Table 2. These dramatic figures
provide further evidence that the CTS has been eliminated from much of its former range.

Table 2. Presence and absence of California Tiger Salamanders in Non-historic
L ocalities (1990-1992) from Shaffer et al. (1993).

Number | County Non-historic Non-historic Per cent of non-
localitieswith CTS | localitieswith CTS historic localities
present absent lacking CTS

1 Butte 0 6 100%

2 Colusa 0 9 100%

3 Contra Costa 0 3 100%

4 Glenn 0 5 100%

5 Kern 0 8 100%

6 Napa 0 2 100%

7 Placer 0 4 100%

8 San Joaquin 0 4 100%

9 Santa Barbara 0 2 100%

10 Santa Clara 0 3 100%

12 Solano 0 20 100%

13 Sonoma 0 3 100%

14 Stanislaus 0 1 100%

15 Sutter 0 4 100%

16 Tehama 0 11 100%

17 Tulare 0 5 100%

18 Tuolumne 0 1 100%

19 Yolo 0 8 100%

20 Yuba 0 8 100%

21 Sacramento 1 6 86%

22 San L uis Obispo 2 12 86%

23 Monterey 4 17 81%

24 Merced 1 4 80%

25 San Benito 3 9 75%

26 Alameda 4 6 60%

The remaining habitat for the CTS can best be described as rapidly shrinking isands. The CTS is
being squeezed into an increasingly narrow fringe of habitat surrounding low-lying valleys, as reported
by both Shaffer et al. (1993) and Holland (1998b). Holland (1998b) stated: “both maps[1972 and 1997
maps of Central Valley vernal pool distribution produced by Holland] portray a similar picture: a bath
tub ring of habitat around the Great Valley’s perimeter, together with a swath in the basin lands aong
the valley trough.” Shaffer et al. (1993) stated: “this trend implies that the salamanders are being
squeezed into an increasingly narrow fringe of habitat surrounding the low-lying valleys. If this
continues, they will eventually be squeezed out; it must stop if the speciesisto be kept from extinction.”
Because the CTS is generally found below approximately 1,500 feet in elevation, athough it has been
documented at elevations up to 3,600 feet in the Bay Area (Bobzien 2003), its historic range, while
large, is clearly limited by this factor. Because lowland and foothill areas have disproportionately been
converted to intensive agriculture and development, the CTS has been eliminated from most of its
former range.

The East Bay, Livermore Valley population has been recognized as the “core” population by
both Stebbins (1989) and Shaffer et al. (1993). Shaffer et a. (1993) wrote the following:
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Regions that clearly support the greatest concentrations of CTS are the East Bay
counties of Alameda and Contra Costa (especiadly the Livermore Valley region), the
general region around Sacramento, and parts of the inner Coast range from Santa Clarato
San Luis Obispo Counties. Stebbins, in his 1989 report on the decline of the CTS,
recognized a central “core area” in the East Bay/Livermore Valley region as well. In
general, we find that as one proceeds away from this core region, the abundance of CTS
decreases until they finally reach their distributional limits.

It is important to note that the current configuration of CTS habitat is a narrow strip
fringing the Central Valley, making the isolation of populations from each other much
more likely than was previously the case. This is especialy true as urban centers like
Fresno, Madera, and Sacramento expand off of the valley floor and into the Sierra
foothills, cutting off sections of grassland habitat to the north and south. As this
continues to occur, once continuous sections of habitat will be even further isolated and
subdivided, and increasingly subject to environmental catastrophes and local extirpation.
And under these conditions of isolation, recolonization from other areas becomes
increasingly difficult or impossible.

B. Sonoma County Distribution

The Sonoma County population of the CTS historically occurred in suitable habitat throughout
the Santa Rosa Plain, arelatively flat valley with low gradient watersheds extending approximately from
the Santa Rosa Flood Control Channel in the north, south to Rohnert Park and Cotati, and including the
western portions of Santa Rosa, west to near Sebastopol (Cook and Northen 2001; CH2M Hill 1995;
Zeiner et al. 1988; Stebbins 2003; M. Jennings, pers. comm.). The historic range of the species may also
have included the lowlands of the Petaluma River watershed, possibly as far south as the current city of
Petaluma (Cook and Northen 2001). There is one historic report of a California tiger salamander in the
vicinity of Petaluma from the spring of 1856 (Borland 1857). Some authors aso include southern Marin
and Napa counties within the historical range of the species (Zeiner et al. 1988; Stebbins 2003), but no
evidence to support this conclusion has been found, despite active searching by a number of
herpetologists over the past 20 years. The historic range of the Sonoma County population of the CTS
within Sonoma County is shown in Figure 3.

Cook and Northen (2001) summarized the current distribution of the Sonoma County Population
of the CTS asfollows:

Presumed extant locations of CTS are distributed west of the cities of Santa Rosa, Rohnert
Park, and Cotati, as well as south of Cotati. These cities are located in central Santa Rosa
Plain. CTS reports appear to be clustered in four areas. west Santa Rosa area, south Santa
Rosa area, west Cotati area, and south Cotati area. The latter areais the only cluster located in
the Petaluma watershed, the other areas are located on the Santa Rosa Plain. It is reasonable
to conclude that urbanized portions of all of these areas were once occupied by CTS and that
this speciesis currently restricted to four small areas located on the western fringe of the Santa
Rosa Plain and a small portion of the upper Petaluma River watershed (Cook and Northen
2001).
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The current distribution of the Sonoma County population of the CTS is shown in Figure 3. For
earlier reports of Sonoma County distribution, see Shaffer et a. (1993) (searched two historic localities
in Sonoma County and found CTS present at one locality, a 50% loss of historic localities), Jennings and
Hayes (1994) (found CTS to be extirpated from 2 of 4 known historical localities in Sonoma County),
and Seymour and Westphal (1995) (sampled 13 sites in Sonoma County in 1995 and found 5 salamander
localities, concentrated within a few miles of each other around the old Santa Rosa Air Center).
Currently, there are 64 known locality records and 36 known breeding sites for the County, based on the
California Natural Diversity Data Base records as of August 2003 and confirmed in a letter to the CTS
Fund Il by Mark Jennings and Gretchen Padgett-Flohr in October 2003. CTS habitat continues to shrink
in the County because of recent urban developments and proposed infrastructure associated with these
developments.

C. Santa Barbara Distribution

The Santa Barbara population of the CTS is separated by the Coast Ranges, particularly the La
Panza and Sierra Madre Ranges, and the Carrizo Plain from the closest other population (Shaffer et al.
1993; USFWS 2000b). Historicaly, the species ranged throughout suitable habitat in Santa Barbara
County, and probably into southern San Luis Obispo County as well (USFWS 2000b). No CTS have
been found during more recent survey efforts in appropriate habitat in southern San Luis Obispo County,
however (USFWS 2000b). Any CTS found in southern San Luis Obispo County would probably be part
of the Santa Barbara population, although genetic testing would need to be conducted to verify this
(USFWS 2000b).

Only six CTS metapopulations remain in Santa Barbara County. These occur in 6 discrete
regions. southwestern and southeastern Santa Maria Valey, west Solomon Hills/north Los Alamos
Valley, east Los Alamos Valley, Purisima Hills and Santa Rita Valey (USFWS 2000b). These
metapopulations are defined less by natural barriers than by recent (i.e., past 150 years) agricultural
conversion and urbanization (S. Sweet, UCSB, pers. comm.). Quite a few of the remaining breeding
sites are stockponds. There may be some connectivity between the Los Alamos Hills and Santa Rita
Valley provided by ponds and upland habitats on the crest of the Purisima Hills (USFWS 2000b).
Extensive searches in other areas within Santa Barbara County with apparently suitable habitat have not
identified additional occupied areas or subpopulations (USFWS 2000b). Forty-eight breeding ponds are
currently known in Santa Barbara County (S. Sweet, UCSB, pers. comm.).

D. Central California Distribution

1. Bay Area Distribution

The Bay Area population occurs within the Central Western California Jepson ecological zone
(Hickman and Jepson 1993). It is bounded in the north by the ecological transition into the Great
Central Valey Jepson Ecological Zone, and meets the boundaries of the Central Valley population
segment’ s range in Alameda County (Shaffer and Trenham 2002). All sites in the Bay Area population
in Alameda County are in the Jepson Central Western California ecological zone rather than the Great
Central Valey ecologica zone. The Bay Area population occurs in the southern half of Alameda
County, most of Santa Clara and San Benito Counties, the southwestern tip of San Joaquin county,
western edges of Stanislaus and Merced counties, and eastern edge of San Mateo county.
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The boundary between the range of the Bay Area population and that of the Central Valley
population is complex. While there are some shared haplotypes near the border between Alameda and
Contra Costa counties, the region of shared haplotypes does not extend far beyond the assigned
boundary (Shaffer and Trenham 2002). Thirty-two percent (194 of 608 known sites up to 2002) of
Central California records are in this population, most of them in eastern Alameda and Santa Clara
counties, and 49 of the records in the Bay Area population are considered extirpated (USFWS 2003b).

2. Central Valley Distribution

The Central Valley population includes many of the known and historically documented CTS
sites. The range of this population extends through the Central Valley from east to west, and extends
from Dunnigan in Yolo County in the north, to northern Madera County (Shaffer and Trenham 2002).
There were isolated outposts in Butte and Glenn counties (Jennings and Hays 1994). The range of the
Central Valey population includes the northeastern part of Yolo County most of Sacramento, Solano,
San Joaquin, and Merced counties, as well as approximately the eastern half of Contra Costa County,
northeastern corner of Alameda County, and the northern half of Madera County. The USFWS (2003b)
analyzed the 608 CTS localities in the CNDDB from Central California and found that forty-seven
percent (286 of 608 known sites up to 2002) occurred in the Central Valley population (USFWS 2003Db).
The USFWS considers populations at 37 of these locations to be extirpated (USFWS 2003b).

As discussed above, CTS habitat has been eliminated from most of the Central Valley lowlands,
and remaining CTS localities are largely clustered in aring around the Central Valley foothills. A dense
cluster of CTS localities occurs in the eastern half of Contra Costa County and northeastern corner of
Alameda County. These localities, along with those from the southern half of Alameda County which
are part of the Bay Area population comprise the East Bay “core” CTS population.

The largest block of intact vernal pool and grassland habitat remaining in the state is located in
Eastern Merced County (Vollmar 2001b). Recent surveys in this area have found CTS distributed
throughout a large portion of the eastern third of Merced County, with the highest density of CTS found
south of Highway 140 (Vollmar 2001b).

3. Southern San Joaquin Distribution

The Southern San Joaquin population occurs on the eastern edge of the Jepson Great Central
Valley ecological zone (Hickman and Jepson 1993; Shaffer and Trenham 2002). CTS localities are
distributed from the Fresno river south to the southern end of the range of the CTS along the eastern
edge of the Great Central Valley ecological zone adjacent to the lower elevation portions of the Sierra
Nevada ecological zone (Shaffer and Trenham 2002). The Southern San Joaquin population’s range
includes approximately the central portions of Madera and Fresno counties, northeastern tip of Kings
County, and the northern part of Tulare County. Nine percent (56 of the 608 known sites as of 2002) of
Central California CTS localities occur in this population (USFWS 2003b). Populations at 18 of
recorded locations in the Southern San Joaquin Valley are considered extirpated (USFWS 2003b).

4. Central Coast Range Distribution

Like the Bay Area population, the Central Coast Range population is within the Central Western
California Jepson Ecological Zone (Shaffer and Trenham 2002). It is distributed throughout Monterey
County, west of and including the San Andreas rift zone that forms the border with San Benito County,
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and south to the inner coast range in San Luis Obispo County. In this area, CTS are known from Fort
Ord, the Hastings Reserve site, and possibly on Fort Hunter Liggett (Shaffer et al. 1993). CTS
genotypes from Fort Hunter Liggett in southern Monterey County are presumed to be part of the Central
Coast Range population but this has not yet been confirmed. Twelve percent (72 of the 608 known
localities as of 2002) of CTS records occur in the Central Coast Range population: nineteen of these
sites are considered extirpated (USFWS 2003b).

ABUNDANCE AND POPULATION DECLINE

The dramatic decline of the CTS has been documented by multiple researchers. Landmark
studies by Shaffer et al. 1993, Jennings and Hayes 1994, and Davidson et al. 2002 are discussed below.

Shaffer et a. (1993) surveyed over 300 total sites representing 86 historic localities and found
that the CTS had been extirpated from over half (56%) of historic localities. Opponents to the listing of
the CTS have questioned the accuracy of this work, but these objections are scientifically unfounded.
The sampling methods used by Shaffer et al. (1993) followed widely accepted protocols, and were
designed to assess the current distribution of the CTS and its proportional loss from historic habitat.
Despite efforts to cast doubt on the results of Shaffer et al. (1993), in no case did the opponents return to
locations surveyed by Shaffer et al. (1993) and find CTS where the original study failed to do so.
Opponents also raised the issue of false absences, or the possibility of not detecting CTS during surveys
when, in fact, the species might occupy the site. While it is true that multi-year resurveys for
amphibians have been shown to yield smaller estimates of decline than single-year resurveys (Skelly et
a. 2003), Shaffer et al. (1993) minimized fal se absences by surveying the largest pools in each area, and
by using minnow seines rather than dipnets and other methods. Shaffer et al. (1993) failed to find CTS
at 57% of 86 historic sites; even afalse absence rate of approximately 10% would instead indicate aloss
of approximately 51% of historically occupied sites. In addition, because Shaffer et a. (1993) only
surveyed historical localities where ponds still occurred (i.e., they did not include extinct urbanized CTS
sites identified in the CNDDB), their results actually underestimated the loss of historic sites. Finadly,
opponents have suggested that the drought during the 1990 and 1992 survey seasons increased the
probability of false absences. However, these were not extreme drought years (Fisher and Shaffer
1996), and even in drier years some CTS breed and larvae are detectable, particularly in the larger,
deeper pools. Also, the rate of false absences in 1990 and 1991 was similar to 1992, indicating that the
below-average rainfall had no demonstrable impact on CTS detection in the Shaffer et a. (1993) study.
Thus, even accounting for false absences, the evidence is overwhelming that CTS have declined
significantly throughout their range, since over half of historic localities no longer contain CTS.

Jennings and Hayes (1994) also documented the decline of the CTS, using 383 locations from
769 museum records and 158 records from other sources. Based on their review of the status of the
species, Jennings and Hayes (1994) concluded that the CTS should be classified as threatened. As
discussed herein, since 1994 large areas of habitat have been lost and the species now should be
classified as endangered.

Davidson et a. (2002) conducted a comprehensive study documenting the connection between
urbanization and the decline of the CTS. Analyzing the CTS as one of 8 amphibian species known to be
declining, Davidson et al. (2002) used the maps produced by Jennings and Hayes (1994), and measured
the percentage of urban and agricultural land use in a 5-km radius surrounding each site based on USGS
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digital land use/land cover maps. The authors performed several analyses to assess the accuracy of the
maps and the sensitivity of their results to possible errors in both site spatial location and population
status. Davidson et a. (2002) found that the percentage of al formerly occupied sites where the CTS is
now absent was high: 33%. Davidson et al. (2002) aso confirmed the finding of Shaffer et al. (1993)
that CTS declines have been concentrated at lower elevations. The authors concluded that urbanization
was a significant negative variable for occurrence of the CTS. That is, sites where CTS occurred
historically but were no longer present had three times more urbanization than sites where the CTS
persists.

The decline of the CTS should aso be inferred from the documented contraction in its range and
the documented loss of its habitat. Population counts for amphibian species such as the CTS are
notorioudly difficult to obtain for avariety of reasons including the cryptic nature of adults and the large
natural fluctuations in population size. There is no existing historical abundance estimate.

The decision to accept a petition to list a species under CESA, and the ultimate decision to list
must be based on an assessment of the degree of threat to the species. While documented population
declines or low population counts can certainly help demonstrate a high degree of threat, a lack of such
information does not demonstrate a lack of threat. Asthe USFWS acknowledged in the fina rule listing
the Santa Barbara population as endangered under the Federal Endangered Species Act, knowledge of
the number of extant individuals is ssimply not necessary in order to conclude that protection is
warranted (USFWS 2000b). Even a small pool may contain a large number of individuals in some
years, however, the number of individuals is not an accurate indicator of the likelihood that the
population will persist at asite, nor isit an accurate indicator of the degree of threat faced by the species.
In this particular case, due to the interplay between the natural history of the CTS and the various
threats, such as habitat destruction and the introduction of non-native predators, population counts are
not particularly useful datain determining the risk of extinction faced by the species.

This Petition and the literature clearly document the decline of the CTS. The Petition has aso
presented the best available information on population abundance for the species. Most importantly,
however, this Petition below documents the extreme and immediate factors that threaten the continued
survival of the CTS. These are the factors demonstrating that the Commission has an obligation to
accept the Petition and protect the CTS as a candidate species.

NATURE AND DEGREE OF THREAT

The CTS merits immediate listing as endangered throughout its range in California under the
Cadlifornia Endangered Species Act. The nature and degree of the threats faced by the species are
documented in detail below.
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l. Present or Threatened Modification or Destruction of Habitat’

One of the most serious threats to the continued survival of the CTS is habitat destruction and
modification, primarily due to conversion of land to urban and agricultural uses. The broad categories
of urbanization and agriculture conversion of course encompass a broad range of intensity and type of
use. The impact of land conversion on the CTS will vary with the intensity and type of use, but even
relatively subtle land use changes can have a devastating impact on the species.

Urbanization eliminates CTS and their habitat. Earthmoving operations and cultivation in
upland habitat directly and indirectly kill and injure CTS in burrows or on the surface by crushing or
trapping them (USFWS 2003b). Construction activities also render surviving salamanders vulnerable to
unfavorable environmental conditions such as increased predation, high temperatures, and low humidity
(USFWS 2003b). These activities alter surface hydrology of vernal pools and destroy California ground
squirrel and other small mammal burrows, thus impacting the suitability of breeding sites and upland
habitat (USFWS 2003b). Even in the rare instance where some habitat is preserved in an urban setting,
the resultant habitat fragmentation and isolation have extremely deleterious effects on the species. As
discussed above, the CTS has low reproductive output and requires occasional years of unusually high
recruitment, and/or recolonization from other areas in order to avoid extirpation. Because of this
biological characteristic, isolation and fragmentation of habitat is highly likely to lead to local
extirpations of the species, even if small patches of otherwise suitable habitat are preserved. Even
relatively minor habitat modifications, such as construction of roads, pipelines, fences, and berms that
traverse the area between breeding and refuge sites, can increase habitat fragmentation, impede or
prevent breeding migrations, and result in direct and indirect mortality for CTS (Mader 1984; Sweet
1998; Findlay and Houlahan 1996; Launer and Fee 1996; Gibbs 1998). Roads aso greatly increase
adult mortality through road kill. The more traffic on the road, the higher the resulting mortality.

The effect on the CTS of the conversion of native habitats to agricultural uses varies depending
on the type of land use. Intensive agriculture results in the ateration of natural verna pools and
seasonal ponds, as well as the loss of upland habitat used for estivation and migration. Of particular
concern is the process of deep-ripping (or “deep slip plowing”), a process that uses a four to seven foot
plow to break up the hardpan (the layer of dense soil that prevents water percolation and leads to the
formation of verna pools, Jennings and Hays 1994). Deep ripping, along with repeated discing and
repeated plowing techniques, will permanently alter the hydrology of the area and eliminate suitable
habitat for CTS. Of course, these practices also kill adult CTS in their burrows. Vineyards generally
require deep-ripping of the soil prior to planting. Because wine grapes are a high value crop, the
development of new vineyards and vineyard expansion will continue in California. Irrigation practices
also eliminate suitable CTS habitat when seasonal ponds are drained, lands leveled, and hydrological
patterns altered.

Low intensity agricultural uses, such as some livestock grazing and/or low-intensity farming,
while still degrading the quality of the natural habitat for CTS, are more compatible with the continued
survival of the species. In the Santa Rosa Plain, for example, virtualy all natural habitat has been
atered by human activity and the best remaining habitat tends to be in areas of very low intensity

" This section focuses on the factors that result in or contribute to the physical elimination of suitable CTS habitat. Other
impacts that render existing habitat unsuitable for CTS, such as the introduction of non-native species, are discussed under
OTHER NATURAL EVENTS OR HUMAN-RELATED ACTIVITIES, supra.
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agriculture. By contrast, overgrazing is not compatible with the persistence of CTS as the practice leads
to extensive terracing of hillsides, and damages vernal pools and other waterbodies.

A. Measures of Habitat Destruction Throughout the Range of the
California Tiger Salamander

1. Range-wide Decline

The CTS has experienced a dramatic population decline and range contraction. See discussion
of Shaffer et al. 1993, Jennings and Hayes 1994, and Davidson et a. 2002, supra, ABUNDANCE AND
POPULATION DECLINE.

2. Continued Decline of Vernal Pools in California

Holland (1998a) Holland 1998a analyzed vernal pool loss in the Central Valley from 1989-
1997. Using modern cartographic techniques, including extensive GIS analysis, Holland was able to
obtain a snapshot of current vernal pool distribution in the Central Valey. Holland concluded that
approximately 960,382 acres of vernal pool habitat remain, down from an estimated 4 million acres in
pre-agricultural times, for aloss of nearly 80 percent. Holland further concluded that at the current rate
of loss, the remaining total in 1997 would have shrunk by one-half, or to a mere twelve percent of the
historical total, by the year 2044.

Holland also summarized vernal pool loss on a county-by-county basis. Because different
baseline years were used for different counties, the most helpful summary is the percent loss per year by
county. Table 3 presents results from Holland (1998a) (data is only included for counties within the
range of the CTS). One important note is that the minimum mapping unit, with a few exceptions, used
by Holland (1998b) to map the baseline years was forty acres. The 1997 “snapshot” study by Holland
(19984) used much more modern cartographic technology and was done at a much finer scale.
Therefore, it is possible that the extent of loss of vernal pools was underestimated in this study, since the
smaller pieces of vernal pool habitat would not have shown up on the earlier maps. One of Holland's
(19984) conclusions following the most recent report was that losses were preferentially focused on
smaller pieces, that is, the smallest pieces tended to disappear entirely. Another important note is that
the Coast Range counties that experienced zero or very low losses of verna pools account for less than
2.5 percent of the habitat extant in 1997 (Holland 19984).

Table 3: Vernal Pool Loss by County, 1989-1997 (from Holland 1998a)

County Baseline | Total Acreslost Percent | Percent loss
Y ear Acres per year lossover | per year
L ost interval
Glenn 1993 2,688 672.0 24.9 6.2
Colusa 1993 1,348 337 235 5.9
Yolo 1989 971 121.3 26.6 3.3
Napa 1987 226 22.6 17.3 17
Sacramento® 1972 30,512 1,450 36 17

8 Holland (1998a) notes that for most of the 4-year period from 1993-1997 Sacramento County had a moratorium on new
housing projects. A more accurate summary of habitat loss in Sacramento County can be obtained by examining the time
period 1972-1993, presented in Holland (1998b).
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Sonoma 1986 770 70.0 17.2 1.6
Tulare 1993 2,006 501.5 54 1.4
Y uba 1995 358 179.0 29 1.4
Solano 1994 1,534 511.3 3.9 1.3
Alameda 1986 348 31.6 12.6% 1.1
Kern 1990 551 78.7 7.4 1.1
Merced 1987 30,317 3031.7 10.7 1.1
Placer 1994 1,525 508.3 3.1 1.0
Sutter 1999 70 10.0 51 0.7
Tehama 1994 3,167 1055.6 2.3 0.7
Fresno 1994 496 165.3 1.8 0.6
Kings 1991 377 62.8 3.2 0.5
San Joaquin 1988 1,595 177.2 4.3 0.5
Madera 1987 4,130 413 45 0.4
Butte 1994 555 185 0.9 0.3
Stanislaus 1988 1,418 157.5 15 0.2
Sacramento 1993 215 53.7 0.4 0.1
Cadaveras 1983 0.0 0.0 0.0 0.0
Contra Costa 1985 0.0 0.0 0.0 0.0
Mariposa 1976 0.0 0.0 0.0 0.0
Tuolumne 1976 0.0 0.0 0.0 0.0
Monterey NA NA NA NA NA
San Benito NA NA NA NA NA
San Luis Obispo NA NA NA NA NA
San Mateo NA NA NA NA NA
Santa Barbara NA NA NA NA NA
Santa Clara NA NA NA NA NA
Santa Cruz NA NA NA NA NA

Kedler-Wolf et al. (1998) Keder-Wolf et al. (1998) conducted a quantitative and qualitative
assessment of vernal pool status throughout California. The authors determined that CTS occurred in 10
of the 17 distinct vernal pool regions in California, with regions defined by unique biotic (e.g., endemic
species) and abiotic (e.g., soil and geomorphology) features. Keeler-Wolff et a. (1998) listed 11 of the
17 distinct vernal pool regions as highest priorities for conservation due to rapid loss of habitat, lack of
protected areas, or other reasons. Seven of the 10 regions containing CTS were listed in this emergency
"highest priority" category: Northeastern Sacramento Valley, Southeastern Sacramento Valley, Santa
Rosa, Livermore, San Joaquin Valley, Southern Sierra Foothills, and Santa Barbara. Only three of the
vernal pool regions containing CTS (Central Coast, Carrizo, and Solano-Colusa) were listed as areas
requiring little immediate conservation activity due to relatively low impacts and stable management,
although there are no known protected pools in the Solano-Colusa region, and CTS in the Central Coast
region are suffering from biopollution due to the introduction of non-native tiger salamanders over the
past 75 years.

Of particular concern is the Livermore Valley "core" area for CTS, which -- as of 1998 --
contained no reserves for vernal pools and very little acreage remaining undisturbed (Keeler-Wolff et al.
1998), athough some mitigation banks are currently under development (see "Remaining Habitat on
Existing Protected and Public Land is Inadequate to Ensure the Long Term Survival of the Species,”
supra). The Livermore region is one of the most threatened verna pool regions in the state. The
Sacramento Valley and Southern Sierra Foothill regions are aso experiencing alarming urbanization
rates with little regard for protecting vernal pools; the Santa Rosa region contains highly fragmented
small reserves which do not protect the full range of variability; and the Santa Barbara region contains
only small isolated pool occurrences, many of which are threatened (Keeler-Wolff et a. 1998).
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Keeler-Wolf noted that the surrounding watershed areas and upland terrain, as well as the pools
themselves and their spatial arrangement must be considered in conservation efforts. The integrity of
the upland will influence not only the hydrology of the vernal pool but also the likelihood of maintaining
some characteristic pool fauna, including the CTS (Keeler-Wolff et a. 1998). The authors concluded
that vernal pools, largely endemic to California and harboring alarge proportion of sensitive species, are
extremely vulnerable to destruction because they most often occur on flat, easily developed, easily
accessible land (Keeler-Wolff et al. 1998).

Table 4: Information Summary Table for Vernal Pool Regionsin California (from

Keeler-Wolf et al. 1998)

Vernal Pool | Vernal Pool Viability Restoration Protected Sensitive Sensitive
Type Region (HM,L) Opportunity | Areas(Total | Plants(No. Animals (No.
(HM,L) Acresor of spp.) of spp.)
HM,L)
Northern Carrizo
Vernal Pool M M M 6 4
Northern Central Coast
Verna Pool M M M 5 3
Northern Livermore
Claypan L L L
12 3
Northern Livermore None known
Vernal Pool M M
Northern NE
Hardpan Sacramento M M L
Valley
Northern NE 15 5
Basalt Flow Sacramento M H L
Valley
Northern NE
Volcanic Sacramento M H L
Mudflow Valley
Northern San Joaguin
Claypan Valley M M M
Northern San Joaguin 19 9
Hardpan Valley M M M
Northern San Joaguin
Basalt Flow Valley H H L
Southern Santa Barbara
Vernal Pool M M L 7 4
Northern Santa Rosa
Vernal Pool M M M
Northern Santa Rosa 13 2
Hardpan L M M
Northern Solano-
Claypan Colusa M M M
16 7
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Northern Solano- None
Hardpan Colusa L M known
Northern SE
Hardpan Sacramento M M L
Valley 9 6

Northern SE
Volcanic Sacramento M M L
Mudflow Valley
Northern Southern
Claypan Sierra M M M

Foothills
Northern Southern 15 9
Hardpan Sierra M M M

Foothills
Northern Southern
Basalt Flow Sierra H H L

Foothills

USFWS (2002b) Finally, the USFWS biological opinion for the proposed UC Merced campus
(USFWS 2002b) provided an estimate of the losses of vernal pool grasslands in 5 counties in the San
Joaquin Valley, described in the following Table 5. In particular, Merced County lost 12% and Madera
County lost 10% of vernal pool grassland acreage since 1987. These two counties support the greatest
number of known CTS locations in the Central Valey population segment, according to the CNDDB
(Figure 2).

Table 5: Losses and Estimate of Extant Vernal Pool Grassandsin Five Countiesin
the San Joaquin Valley, California (from USFW S 2002b)

County Vernal Pool Vernal Pool Known Habitat | Current Estimate | Percent Loss
Grasslands(acres) | Grassands- Lost Since1997 | of Vernal Pool Since[Year]
(year) 1997" (acres) (acreg/# of sites) | Grasslands (acres)
Fresno 27,955 (1994) 27,495 200°/1 27,459 2% since 1994
Kern 7,399 (1990) 6,848 1,325/5 6,648 10% since 1990
Madera 91,178 (1987) 87,047 5,040/5 82,007 10% since 1987
Merced 282,741 (1987) 252,424 3,180°/3 249,244 12% since 1987
Tulare 36,907 (1993) 34,900 75°12 34,830 6% since 1993
TOTALS | >446,180 acin 408,678 9,820° 398,858 2.5% since
1987 1997; at least
10.6 % since
1987

T Holland (19988) No Net Loss? Changes in Great Valey Verna Pool Distribution from 1989 to 1997. California
Department of Fish and Game. Sacramento, California

2 All sites comprised unplowed rangeland supporting endangered species habitat; however, some of the sites were not
mapped by Holland (1998a) as "vernal pool grasslands.”

% One site (160 acres) involved discing and ditching, but not deep-ripping, of vernal pool habitat; these acres may eventually
be recovered to previous condition.

It is undisputed in the scientific literature that most of the origina vernal pool habitat in

Cdlifornia has been lost or degraded, and the destruction of vernal pools continues unabated (Robins
and Vollmar 2001). Due to the occurrence of vernal pools on flat to low-gradient terrain, most vernal
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pool loss has been aresult of agricultural conversion and urban development. As a consequence, more
than 25 vernal pool species are listed or proposed for listing as endangered or threatened.

3. Other Studies of Habitat Conversion

Farmland Conversion Reports (1990-2000) The California Department of Conservation's
biennial farmland conversion report tracks net gain and loss of categories of land including “grazing
land,” “cropped and irrigated farmlands,” “urban and built up,” and “other lands.” While the farmland
conversion reports are relatively crude tools for assessing actual impacts to CTS, the reports do revedl
land use trends that have an impact the species overal.

In the farmland conversion reports, the "grazing land" category is defined as land on which the
existing vegetation is suited to the grazing of livestock. The "urban and built-up" category is defined as
land occupied by structures with a building density of at least one unit to one and one-half acres, or
approximately six structures to a ten-acre parcel. The “cropped and irrigated farmland” category
contains cropped and irrigated farmland, and the "other land" category is defined as land that does not
meet the criteria of any other category.

The following Table 6 describes the total acreage of grazing land, other lands, and urbanized
areas lost or gained from 1990 to 2000. We only included counties within the range of the CTS for
which 100 percent of the county was mapped in both years.

Table6:  Important Farmland Acreage Summary (from Farmland Conversion
Reports 1990 to 2000, Califor nia Department of Conservation)

County Total Total acresgrazing Total acres of Total acresurban
County land lost or gained | other land lost or | and built up lost or
Area (1990-2000) gained gained
(acres) (1990-2000) (1990-2000)
Alameda 525,339 - 6,969 + 867 + 8,641
Contra Costa 514,020 - 7,663 + 2,284 +12,982
Monterey 2,121,128 - 19,379 - 427 + 7,298
Sacramento 636,083 - 12,093 + 3,870 + 19,783
San Benito 889,387 + 8,703 + 2,374 + 1,578
San Joaquin 912,600 - 7,521 + 2,885 + 10,390
Santa Clara 835,225 - 16,349 + 12,037 + 11,289
Solano 582,370 - 6,693 + 2,438 + 7,758
Sonoma 1,026,060 - 12,054 - 519 + 10,548
TOTAL 8,042,212 - 80,018 + 25,809 + 90,267

In reviewing this data, the following general assumptions are appropriate:

(1) Grazing land isrelatively likely to contain suitable habitat for the CTS;

(2) Urban and built-up land is relatively unlikely to contain suitable habitat for the CTS, athough

some habitat could remain;
(3) It isunknown how likely “other land” isto contain suitable CTS habitat.

Based on these reasonable assumptions, a number of observations about the impacts of land
conversion patterns can be made. First, there was a large net loss of grazing land (80,018 acres) and a
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large net gain of urbanized land (90,267 acres) over the ten-year period, which can only be considered a
very detrimental trend for the CTS. Second, it is impossible to say whether the increase (25,809) in
“other land,” which could include suitable habitat for the CTS, had any impact on the species one way or
another. However, even if one assumed that the entire 25,809 acres of “other land” gained during this
time period included suitable habitat for the species, the increase in this category is still may times less
than the decrease in grazing land and increase in urban and built-up land. It is, in fact, extraordinarily
unlikely that there could be a net gain in suitable CTS habitat, because the process of restoring CTS
habitat (especially vernal pools) is laborious, of uncertain success, and has only been undertaken to date
on avery small scale. Fourth, the trends revealed in the reports must be considered an underestimate of
the loss of suitable or potentialy suitable CTS habitat for several reasons. Because the reports track
only net gain and loss of habitat, and because some natura habitat, grazing land, and other land
containing suitable habitat for the CTS was likely converted to cropped and irrigated farmland during
the study period but was no longer actively cropped or irrigated by the end of the study period, the
trends almost certainly an underestimate of the loss of CTS habitat. In addition, the myriad negative
indirect impacts associated with urbanization and increased human populations lead to a greater overall
loss of suitable habitat than just the acres that are directly converted.

Overal, the farmland conversion reports demonstrate a large net loss of suitable or potentially
suitable CTS habitat from 1990-2000.

4, Destruction of Native Prairie Habitat

Another measure of the impact of habitat loss on the CTS is the amount of native grassland and
prairie that has been lost.? Historically, approximately 9.06 million ac of valley and coastal grassiands
existed in the Central California portion of the range of the species (i.e., al counties within its range
excluding Sonoma and Santa Barbara), with an additional 6.53 million ac supporting an overstory of
blue oak/foothill pine, valey oak, or mixed hardwoods (USFWS 2003b). The USFWS has calcul ated
that overall about 11.1 million ac of this habitat remains, for a loss of about 30 percent of potentially
suitable grassland and oak woodland habitat. However, the statistics overall mask a disproportionate
loss of native habitats and a broad scale replacement of native prairie with grasslands dominated by non-
native species.

One report has estimated that at most 1/10 of one percent of native grassand remains in
Cdlifornia (Jones and Stokes 1987; Shaffer et al. 1993). This report concludes, “The golden summer
grasslands of California, often used to symbolize the state and its riches, in fact represent one of the
greatest losses of indigenous natural diversity in western America,” (Jones and Stokes 1987 at 37). The
Central Valley is one of the most heavily impacted of al of California’s ecosystems. A report prepared
by the San Joaquin Valley Drainage Program ("SIJVDP;" 1990) states that replacement of native
grasslands and degradation of the Central Valley was well underway by the 1830’s (Jones and Stokes
1987; Shaffer et al. 1993). Jones and Stokes (1987) state that between 1945 and 1980, 26% of the
remaining annual and perennial grasslands have been lost in the state. The grasslands remaining in 1945
were likely only a very small fraction of the original grasslands found in the Central Valley.

Habitat loss in the San Joaquin Valley has been particularly extreme. The SIVDP (1990) report
states that less than 1 percent of the valley oak savanna remains in the San Joaquin Valley proper, and

° Thisis not to suggest that the extent of CTS habitat loss is equal to the extent of native prairie loss, as CTS clearly do persist
in non-native dominated habitats. However, the disappearance of high quality, native habitatsis certainly arelevant factor to
consider in an assessment of the overall status of the species.
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that the tiny patches of remaining habitat are in jeopardy. Prairie habitat is essentially gone from the
San Joaquin Valley itself (SIVDP 1990). Asearly as 1937, one author wrote that: “ The major portion of
the grassland belt northward from a point west of Los Banos, then eastward across the valley, and finally
south along the east side of the valley, has been destroyed by cultivation and is farmed at the present
time,” (SIVDP 1990). Shaffer et al. (1993), despite extensive searching, found almost no habitat to
survey for CTS in the San Joaquin Valley, and what little they did find lacked any CTS. The impression
of Shaffer et al. (1993) that virtually all CTS habitat in the San Joaquin Valley has been lost to
agriculture and urbanization is confirmed by the fact that 4.7 million acres are currently under
cultivation in the San Joaquin Valley (Shaffer et a. 1993). An estimated 4.44 million acres of prairie
habitat originally occurred in the San Joaquin Valley (Shaffer et a. 1993).

5. Human Population Growth

Current and projected human population growth within the range of the CTS is also relevant to
the degree of future threat to the species from habitat destruction. According to the California
Department of Finance, the Bay Areds population is projected to increase by 37 percent by 2040
(Association of Bay Area Governments (“ABAG”) 1999). Yet this increase is dwarfed by the
population growth forecast for the 10 counties adjoining the Bay Area: Lake, Mendocino, Merced,
Monterey, Sacramento, San Benito, San Joaquin, Santa Cruz, Stanislaus and Yolo. In tota, these
counties are expected to grow 97 percent during the same period (ABAG 1999). In general, over the
next 40 years, the population of counties west of the San Francisco Bay, Marin, San Francisco and San
Mateo counties, which contain very little remaining CTS habitat, will grow the least. The counties of
Alameda and Contra Costa, which contain the “core” of the statewide CTS populations, are forecast to
grow 41 and 36 percent respectively. Santa Clara County, in the South Bay, will grow by 47 percent
(ABAG 1999). But the most significant growth will occur in the North Bay. Sonoma County, home to
the most genetically differentiated and most imperiled CTS population, will grow by 64 percent (ABAG
1999). Solano County will grow by 75 percent, while Napa County will increase by 51 percent (ABAG
1999).

But the Bay Area growth statistics are in turn dwarfed by the triple-digit growth forecast for
Lake, San Joaquin, Stanislaus, Merced, San Benito and Monterey counties (ABAG 1999). That growth
is being fueled in part by lower housing prices. In Merced County, especially where some large blocks
of habitat still remain, this enormous development pressure spells disaster for the species.

Over the 20-year planning horizon, the population in the nine county Bay Area is projected to
increase by 16 percent overal (ABAG 1999). Table 7 shows population growth by county between the
year 2000 and the year 2020.

Table7: Population Growth By County, Year 2000 to Year 2020 (from ABAG
1999)

County 2000 Population | 2020 Population
Alameda 1,462,700 1,671,700

Contra Costa 941,900 1,169,000

Marin 250,400 275,400

Napa 127,600 156,900

San Francisco 799,000 808,800

San Mateo 737,100 809,800
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Santa Clara 1,755,300 2016,700
Solano 401,300 547,400
Sonoma 455,300 571,200
6. CNDDB and Environmental Review Documents

The USFWS reports in the Proposed Rules that 486 of 608 CTS sites (about 80%) identified in
the CNDDB are "known to be extant,” (USFWS 2003b). This statistic was derived from a Geographic
Information System ("GIS") study using CNDDB locations and land-use coverages from 2000 (USFWS
2003d). GIS point data of the CTS from the CNDDB as of November 2002 were used to analyze
locations that could potentially be extant (USFWS 2003d). This analysis initially excluded locations in
Sonoma and Santa Barbara counties, and locations identified as extirpated by California Fish and Game
in the database (46 records). A 1.5-mile buffer was created around each of the remaining locations, and
all CTS records wherein a hybrid and/or non-native occurred within the buffer were determined to be
extirpated. CTS records that directly overlayed onto an urban or orchard/vineyard polygon (obtained
from 2000 coverages) were also determined to be extirpated. Results from the analysis indicated that 58
CNDDB locations had been extirpated by urbanization or agricultural conversion, and 23 had been
extirpated by hybridization, as described in Table 8.

Table 8: GIS Analysis Range-wide Extirpated Records (from USFW S 2003d)

Bay Area Central Central Southern Unknown Total
Coast Valley San Joaquin | Sub
Population
Extirpated NDDB 13 2 16 11 4 46
Extirpated Urban 26 1 12 2 41
Extirpated 3 9 5 17
Orchards/Vineyards
Extirpated Hybrids | 7 16 23
or Non-native site
TOTAL 49 19 37 18 4 127

Table 9 shows the number of locations by population segment presumed extant as a result of the
GIS analysis (USFWS 2003d).

Table9: GISAnalysis Range-wide Presumed Extant Records (USFW S 2003d)

Bay Area Central Central Valley Southern San | Total
Coast Joaquin
Presumed Extant 144 41 250 38 473
Presumed Extant - affected | 1 12 13
by hybrids or non-natives
TOTAL 145 53 250 38 486

Because this analysis includes all CNDDB CTS locations, which span a century, it remains
unknown which of the 486 sites described as "known to be extant” in the Proposed Rules, are actually
extant in the year 2003. A better description of these locations would be "presumed extant,” as stated in
USFWS (2003d). Petitioners present in further detail the threats posed to the 486 CNDDB CTS
locations that are presumed extant by the USFWS (2003d). In addition, Petitioners compiled
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information on threats to CTS from urbanization by researching and compiling information from
environmental review documents for development projects within the current range of the species.
Results from these analyses are provided below.

Individuals submitting records to the CNDDB may, but are not required to, list threats to the
species or habitat known at the time the record is submitted. The CNDDB contains records describing
numerous direct and indirect threats to the CTS at many locations presumed extant by USFWS (2003d).
Our review of the CNDDB to May 2003 found that many of the surveys were conducted by consulting
biologists as part of project-level surveys for developments. A table of CNDDB CTS locality entries,
compiled from the CNDDB to 2003, is attached as Appendix B. This table includes the 486 CTS
locations presumed extant by USFWS (2003d), as well as an additional 20 locations from the 2003
breeding season that were unavailable to USFWS at the time of their analysis. Petitioners subtracted 17
locations from Fort Hunter Liggett because these are all hybrid sites (B. Shaffer, UC Davis, pers.
comm.). Thus, the following analysis included a total of 489 locations. Petitioners analysis
documented that 239 of the 489 locations (49%) had threats listed from factors such as development
including building and golf course construction and road widening, or by habitat degradation from
encroaching urbanization, presence of feral pigs, use of ponds as flood control, overgrazing, erosion of
breeding pools due to ranching activities, off-road vehicle use, military operations, trash dumping, and
other impacts. Some of the projects are likely already built out, and some of the other impacts may have
already eliminated the salamanders. Petitioners re-iterate that the CNDDB is not a comprehensive
database. In addition, the opportunity to list threats is subjective and descriptive based on the
observations of the biologist submitting the information, rather than an objective and quantitative
exercise. However, the high percentage of presumed-extant CTS locations that are facing a degree of
threat as described in the CNDDB illustrates just some of the imminent threats facing the remaining
populations of the CTS, and demonstrates that much remaining habitat for the speciesis far from secure.

Threats to the species as outlined in the CNDDB also can be investigated by population unit.
Because the most recent CNDDB and USFWS analysis only includes six extant records for Sonoma and
only one that might be in the Santa Barbara population (the record was in southern San Luis Obispo
County near Santa Barbara County), threats are described just to the four sub-populations in the range of
the Central CTS. Overal, 60 of 139 |ocations (46%) in the Bay Area population are facing some type of
threat: 26 of 139 (19%) are threatened by development; 22 (16%) are threatened by non-native
predators; and 13 (9%) are threatened by overgrazing. Fifty-four of the 139 locations (39%) occur on
private lands, and 32 (23%) are under unknown ownership. In the Central Valley population, 145 of the
268 locations (54%) are experiencing a threat: 36 of 268 (13%) are threatened by development; 52
(19%) are threatened by non-native predators, and 55 (21%) are threatened by overgrazing. Private
lands support 111 of the 268 locations (41%), and ownership at 134 of the locations (50%) is unknown.
In the Southern San Joaguin population, 23 of 38 locations (61%) are facing a threat: 8 of 38 (21%) are
threatened by development and 6 of 38 (16%) are threatened by overgrazing. Twelve of the 38 locations
(32%) are on private lands, and 20 (53%) are unknown ownership. Finally, of the 37 locations in the
Central Coast Range (excluding Fort Hunter Liggett), 11 (30%) are experiencing threats 10 (27%) are
threatened with development and one is threatened by overgrazing. Five of 37 (14%) are on private
lands and ownership at 19 (51%) locations is unknown.

We aso conducted an extensive search for environmental review documents prepared for
projects within the current range of the CTS with the potential to impact the species. We searched the
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CEQANET database (http://www.ceganet.cagov) for all environmental impact reports (“EIRs")™
prepared since 1998™ for projects that appeared to be within the current range of the species. We then
phoned the agency contact for the relevant documents, and requested a copy of the EIR and/or the
relevant pages dealing with CTS. Many agency contacts listed in the database were unresponsive; we
called some contacts up to five times. We contacted responsible agencies for 437 projects from our
origina list, and received responses on 169, for a response rate of approximately 39%. We visited the
OPR clearinghouse in Sacramento to obtain copies of EIRs we were unable to obtain from unresponsive
lead agencies. The OPR had disposed the vast majority of EIRS. While new legislation will require the
OPR clearinghouse to retain all CEQA documents in the future, as a practical matter there are some
EIRS that cannot be obtained, even with diligent efforts by full time, professional staff. We also
searched all public notices issued in 2002 and 2003 for individual Clean Water Act 404 Permits for the
San Francisco and Sacramento Districts and added those projects that appeared to have the potential to
impact the CTS. From the total database of 458 projects, we identified 118 that would definitely impact
occupied, or suitable, CTS habitat. The time between project approval and the commencement of
project construction varies tremendously from a few weeks to a decade or more. Some of the projects
have already been constructed, while some have been approved by the lead agency but not yet built.
The database containing all of the projects we identified within the range of the species is attached as
Appendix C. A table describing the projects with known impacts to the CTS is attached as Appendix D.
Because of the constraints described above, Appendix D represents only a small portion of the projects
actually approved during this time frame with the potential to impact the CTS.

A number of observations can be made on the results of our search. First, 47 of 169
(approximately 28%) of the documents we reviewed described what appeared to be potentially suitable
CTS habitat (e.g. grasslands, oak woodlands, and various wetlands within the apparent current range of
the species) as unsuitable or failed to even identify the presence of the CTS as a possibility. Second, in
many instances project consultants identified habitat as “potentially suitable” or concluded that CTS had
some potential to occur but failed to conduct surveys. Often the lack of surveys was justified with the
conclusion that CTS occurrence was unlikely because the habitat was “degraded.” Third, when surveys
were conducted, the surveys usually failed to locate any CTS (62%, or 28 of 45 projects where surveys
were conducted). Many of the surveys were single-year surveys, which are less reliable indicators of
presence/absence than multi-year surveys (Skelly et al. 2003). Overdl, there was a positive
identification of CTS occurrence at only 19 of 169 projects (11%) for which we reviewed CEQA
documents. Some type of mitigation for impacts to CTS was included for only approximately 42% of
Appendix D projects (projects with documented CTS impacts) (20 of 48 projects). Perhaps most
notably, of all the proposed projects identified with the potential to impact the CTS, there is no
indication that a single one failed to receive approval based on impacts to the CTS or any other species.

The high percentage of cases where suitable and potentially suitable CTS habitat was found to be
unsuitable or unoccupied can be interpreted in one of two ways. Firgt, if these conclusions are mostly
accurate, then there is much less suitable and occupied habitat within the remaining range of the species
than previously thought. Second, if these conclusions are mostly inaccurate, then suitable and occupied
CTS habitat is being destroyed at a very rapid rate without any record of its loss or mitigation for the

19 Because of the large number of projects, we began the project as a search only for EIRs. We are currently expanding the
project to include Negative Declarations (“Neg. Decs.”) and Notices of Preparation (“NOPS’). Currently, Neg. Decs. And
NOPs are included only for Sonoma County.

1 Some EIRs included in the both the appendices and the threats portions of this petition are from before 1998. These
projects were brought to our attention during investigations of the post-98 projects.
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impacts to the species. Either of these interpretations leads to the conclusion that the CTS is in serious
trouble and needs immediate protection as an endangered species.

In cases where CTS were identified on a project site, our review indicates that biologically
meaningful mitigation was seldom required, with many projects approved with “mitigation” limited to
the requirement of pre-construction surveys, with no additional measures specified if the CTS or any
other species was discovered (See Appendix D). Moreover, while CEQA requires (and places particular
emphasis upon) a cumulative impacts analysis, our review failed to discovery a single meaningful
cumulative impacts analysis that has been conducted for the CTS. This is not surprising given the
difficulty we encountered in obtaining information on past and current impacts to the species. Despite
CEQA'’ s mandate to protect the environment, including species such as the CTS, the destruction of CTS
habitat is currently being permitted based on incomplete information at best. Our review reveals the
existence of large-scale cumulative impacts that are not being considered as each new project is
approved.

Our review of the many projects approved in CTS habitat also indicates that breeding pools and
complexes are facing rapidly increasing isolation from each other. Trenham (1998) found that in some
populations, less than 5 percent of marked juveniles survive to become breeding adults. This low
survivorship of metamorphs guarantees that reproductive output in most years is not sufficient to
maintain populations. This suggests that the species requires occasional “boom” breeding events to
prevent extirpation (temporary or permanent loss of the species from a particular habitat) or extinction
(Trenham et a. 2000). With such low recruitment, isolated subpopulations can decline greatly from
unusual, randomly occurring natural events as well as from human-caused factors that reduce breeding
success and individual survival. Factors that repeatedly lower breeding success in isolated ponds, which
are ponds that are too far from other ponds for immigrating individuals to replenish the population, can
quickly drive alocal population to extinction.

When project consultants conclude that habitat is unoccupied by CTS, that habitat is almost
never preserved, and mitigation is almost never required for its destruction. Because of the CTS
metapopulation dynamic, habitat that isin fact essential to the species may not be consistently occupied.
Moreover, projects that isolate breeding locations can severely impact the species without destroying a
large amount, or even any amount, of habitat that is suitable for CTS breeding or estivation. Projects are
being approved in suitable and potentially suitable habitat based on unsophisticated analyses by project
biologists that appear to lack a basic understanding of CTS biology. This is likely explained by the
extreme pressure placed upon consulting biologists and consulting firms by project proponents not to
identify environmental “constraints’ to development. Some consulting biologists consider themselves
advocates of the project proponent’s position on biological and legal issues, rather than impartia
researchers.

I. Specific Threats by Population Segment
A. Sonoma County
1. Status

The Sonoma County population segment has been extirpated from the majority of its former
range in Sonoma County. The particularly dire plight of the Sonoma County population segment was
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most recently summarized in the March 19, 2003 final federal listing determination (USFWS 2003a).
The species is on the verge of extinction because so little breeding and uplands habitat remains. The
remaining habitat is severely impacted by factors including habitat fragmentation, isolation, and high
traffic roads. Despite the federal emergency and final listings, CTS habitat continues to disappear from
Sonoma County. While new breeding and estivation sites have been discovered, none are out of the
known range of the Sonoma County population, and these new sites are all threatened by urbanization,
isolation, small size, and agricultural conversions.

When the USFWS finalized the federal endangered listing, only a handful of breeding locations
were known in the County. Since the federa listing, two small properties have been preserved, the
South Ludwig Avenue and Gobbi Ranch sites. The known remaining breeding sites are listed in Table
10, compiled using data from C.A. Patterson, D. Cook, and M. Jennings. Sources are USFWS Federal
Emergency Listing Package (2002) and supplemental materials, Cook and Northen (2001); a letter to
CTS Fund Il from M. Jennings and G. Padgett-Flohnr from October 2003; and L SA Associates regional
map of compiled CTS sighting locations, historic range mapping, and existing seasona and persistent
ponds in and around the Santa Rosa Plain.

Table 10. Known Locations and Potential CTS Habitats on the Santa Rosa Plain,
Sonoma County California (Sources: Patterson 2002; USFWS 2002a; Cook 2003;
Jennings and Padgett-Flohr 2003).

Name Preserve Comments
Area (ac)
Wright Bank 174 | Wetland bank operated by CDFG. Supports two rare plants and

numerous breeding pools for CTS (Patterson 2002).

Development is approved or has occurred on lands surrounding preserve,
particularly on the east side, and non-native predators are present
(USFWS 2002a; Cook 2003).

FEMA/ Broadmoor 79 and 13, | FEMA: Wetland bank operated by CDFG. Supports one rare plant and

North respectively | two large breeding pools for CTS; Broadmoor N: Wetland mitigation site
for local high school. Supports CTS in secondary pools (Patterson
2002).

Together, the sites contain 3 breeding pools, 2 of which are productive
CTS breeding sites;, urbanization of uplands to the east and west,
including road/housing on the western edge, will isolate the site (USFWS
2002a; Cook 2003).

Yuba Drive Mitigation 12 | Wetland Bank with preserved and created wetlands. Supports breeding
Bank CTSin created pools (Patterson 2002).

Southwest Santa Rosa Approx. | Contains artificial pool with breeding CTS (Patterson 2002).
Community Park 20+ acres; | Includes 19 ac of paved surfaces and manicured lawn, 1 ac preserve, and

only 3ac | 2 ac upland proposed for development (Cook 2003). 90% of surrounding
preserve | uplands have been developed (D. Cook, pers. comm.).

abandoned Army Approx. | One small CTS breeding pool (Patterson 2002).

Auxilliary post 10 | Owned by City of Santa Rosa; habitat proposed for conservation
easement (D. Cook, pers. comm.).

'Walmart Mitigation 18 | Wetland preservation & creation for private development in Windsor.

Site' (South Ludwig) CTS known onsite (Patterson 2002).

Noted as private by USFWS (2002a); increasing residential devel opment
and traffic on Ludwig Ave threaten migration routes.

Wright Avenue (may be - | Supports one breeding site on private land; approved development will
army auxiliary site isolate the site (USFWS 2002a)

described above)

SW Santa Rosa VP 40 | Private wetland bank; preservation & creation CTS onsite (Patterson
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('Engle’) Bank

2002).

'Gobbi Ranch'
Mitigation site

45

Wetland mitigation project with CTS now onsite through transl ocation as
per CDFG (Patterson 2002)
New preserve; CTS larvae found in spring 2003 (Cook 2003).

"Hartunian' or 23 + 8 | Open space parcel preserved for wetland resources. CTS breeding onsite

"Haroutunian' Open (Patterson 2002).

Space par cel and annex Annex is new preserve Site adjacent to existing preserve with
salamander; degraded by agricultural practices, but may provide upland
habitat (Cook 2003).

Alton Lane Mitigation Approx. | Private wetland & rare plant mitigation site; one CTS sighting (Patterson

site 45 | 2002).
One CTS breeding site (D. Cook, pers. comm.).

Northwest Air Center 55 | Composed of 1 likely breeding pond on private land; much of the upland
has been developed recently, eliminating migration to the east and south
(USFWS 2002a).

North Air Center 37 | Contains 1 breeding pool on private land; recent developments border the
site on 3 sides, and new residential and road projects are approved
(USFWS 2002a).

Whistler, Millbrae, - | Various roadside channel and drainage ditch breeding sites (CNDDB

Scenic, Primrose 2003)

Avenues and Stony Threatened by runoff and maintenance activities and vehicle mortality

Point Road near (D. Cook, pers. comm.).

Meachum and Hellman

L anes.

Northpoint Village 9 | Private mitigation set-aside for Northpoint Village subdivision; no
significant CTS breeding, but suitable for aestivation (Patterson 2002).
New preserve adjacent to existing FEMA preserve; likely provides
salamander upland habitat (Cook 2003).

'Hale' Bank 75 | Private wetland bank; preservation & creation CTS nearby, potentia for
breeding onsite

CDFG's Todd Road 75 | Wetland & rare plant preserve established by CDFG; may have potential

Preserve for CTS (Patterson 2002).
CTS not known from site (D. Cook, pers. comm.).

Carinali Bank on Todd 67 | Proposed private wetland bank; preservation & creation. Potential

Road habitat onsite (Patterson 2002).

'Crinella set-aside (Hall 6 | Private wetland & rare plant set-aside for local subdivision. CTS

Rd at Piezzi) sighting nearby. Potential breeding pool onsite (Patterson 2002).

'‘Laguna Preserve Combined wetland mitigation bank and easement. Potential for CTS

(CDFG) (Patterson 2002).

Abramson Road Preserve 14 | Wetland & rare plant mitigation site for several subdivisons in NW
Santa Rosa. Has potential CTS habitat (Patterson 2002).

S. F. Archdiocese site on 35 | Private wetland reserve. Potential CTS habitat (Patterson 2002).

Whistler

Walker Ave. ('Bennett’) 28 | Private wetland & rare plant mitigation site for So. Sonoma Bus. Park.

mitigation site Has potential CTS habitat (Patterson 2002).

Five Creek Mitigation 19 | Created wetlands and riparian preservation. Significant potential for

Bank CTS breeding (Patterson 2002).

'City Wastewater' Approx. | Wetland mitigation site for Co. road project (Stony Point Rd) + seasonal

mitigation site 10+ | disposal of treated water (Patterson 2002).

'‘Desmond’ Mitigation 45+ | Proposed private wetland mitigation bank; preservation & creation, with

Bank potential CTS habitat (Patterson 2002).

Horn Avenue Mitigation 30 | Proposed private wetland mitigation bank; 3 parcels; wetland creation,

Bank with potential to create CTS habitat (Patterson 2002).

Sonoma Co. Airport - | Wildflower (LABU) preserve established by airport (Patterson 2002).

Wildflower Reserve

Wikiup Mitigation Bank 12 | Private wetland mitigation bank; has potential CTS habitat (Patterson

2002).
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Alba Lane Mitigation 63 | Wetland mitigation site for regional high school; may have potential CTS

site habitat (Patterson 2002).

American Tank 1 | Private wetland mitigation site, with wetland creation and riparian

Mitigation site preservation (Patterson 2002).

'‘Wilson Lane' mitigation 57 | Older wetland mitigation (creation) site for nearby subdivision (Patterson

site 2002).

'Simi’ rare plant reserve 1+ | Small rare plant set-aside on Piner Road at edge of vineyard (Patterson
2002).

‘Jinks wetland/rare plant 3-5? | Small easement/set-aside for BLBA (Patterson 2002).

easement

'Rivendale’ mitigation 13 | Private wetland mitigation site, with wetland creation and rare plant

site preservation (Patterson 2002).

Stone Ranch Wastewater disposal? May have significant potentia for wetland
restoration, potential CTS habitats (Patterson 2002).

'‘Balleto’ 165+ | "Forever Wild" easement. Potential for CTS habitats (Patterson 2002).

Kelly Farm Wastewater disposal. May have significant potential for wetland
restoration, potential CTS habitats (Patterson 2002).

Brown Farm Wastewater disposal. May have significant potential for wetland
restoration, potential CTS habitats (Patterson 2002).

Alpha Farm Wastewater disposal. May have significant potential for wetland
restoration, potential CTS habitats (Patterson 2002).

'‘Morrison' Agricultural easement (Patterson 2002).

"Tesauro' Mitigation 38 | Proposed wetland mitigation bank. Potential CTS habitats (Patterson

Bank 2002).

'Poncia mitigation site 118? | Private mitigation site for impacts to local dairy (Patterson 2002).

Southwest Air Center - | Contains 1 pool on private land, but the City of Santa Rosa has issued
permits for development of this site; CTS may use FEMA/Broadmore
North preserves to the east (USFWS 2002a).

Known CTS breeding sites are denoted in bold

Table 10 provides the most exhaustive compilation available on known and potential breeding
sites in Sonoma County. According to data compiled by C. A. Patterson, D. Cook, and M. Jennings and
G. Padgett-Flohr, as well as data available in the CNDDB as of August 2003, there are currently 36
known breeding sites in Sonoma County. CTS habitat continues to shrink in the County because of
recent urban developments and proposed infrastructure associated with these developments. Survey
efforts are ongoing to determine use of irrigated fields by CTS. There have been no confirmed breeding
sites in irrigated fields, but these areas may provide margina upland habitat, particularly where they are
located adjacent to native breeding habitats (D. Cook, pers. comm.).

Cook and Northen (2001) provided a detailed report of the status of the Sonoma County
population segment. 1n 2001, there were four areas that still supported the species: the West Santa Rosa
area, South Santa Rosa area, West Cotati area, and South Cotati area. Subsequent to Cook and
Northen’s 2001 report, a great deal of additional habitat, including at least 5 known breeding sites, has
been lost. New breeding sites and estivation habitat aso have been discovered, but the majority of these
locations are still under threat from urbanization, flood control projects, and agricultural development,
and no additional sites outside the known range have been discovered. Most of the known breeding sites
in the west Cotati area have been destroyed, including al the verna pools on the South Sonoma
Business Park site and a known breeding pool on the nearby Larsen property, although some roadside
ditches on Hellman Lane are extant. Most known breeding sites are now clustered in the City of Santa
Rosa and immediately associated unincorporated areas, an area approximately 5 miles long and 4 miles
wide (USFWS 2003a). Since the July 22, 2002 emergency listing, at least 98.5 acres of CTS habitat has
been lost (Cook 2003). Suitable CTS habitat has been lost at the following known sites. 10 acres of
grassland at Stonebriar subdivision; 5 acres of grassland for a Lutheran Church; 20 acres of grassland for
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the Redwood Church; grading of a 20-acre field of grassland and a roadside ditch 200 ft from the Old
Santa Rosa Air Center breeding pool; 0.25 acres of grassland for landscaping at Southwest Park; 0.25
acres of vernal pool breeding habitat for South Sonoma Business Park; 35 acres of grassland for the Golf
Learning Center; 20 acres of open field on Todd Road disced and graded within 500 ft of a breeding
pool; 5 acres at Dutton Meadow graded and trenched, within 1,000 ft of Southwest Park breeding pool;
and 1 acre of grassand and possible wetlands graded and filled, within 100 ft of breeding sites along
Hellman Lane (Cook 2003). CTS breed in roadside ditches, which provides marginal habitat and is
subject to several ongoing disturbances, including maintenance, runoff pollution, and vehicle mortality.

These continuing impacts have not been off set by corresponding conservation gains. The 18-
acre South Ludwig Avenue and 45-acre Gobbi Ranch sites are the only breeding sites that have
contributed to the protection of the Sonoma County population since the emergency listing (Cook 2003).
Both of these sites are in Southwest Santa Rosa, and therefore their discovery does not expand the
previously known range of the species. Both of these sites are extremely small, and both are threatened
by the encroaching development pursuant to Santa Rosa's Southwest Redevelopment Plan, described
below.

None of the Sonoma County reserves contain a sufficient quantity and quality of breeding and
uplands habitat to support a viable CTS population over the long term (Cook and Northen 2001; USFWS
2003a). The largest preserved site is 174 acres, and the others range in size from 3 to 92 acres, each
threatened by encroaching development, traffic, and other impacts. Eight of the nine known breeding
locations are located in Southwest Santa Rosa, and threatened by increasing development and resulting
habitat fragmentation. Recent surveys have documented the elimination of terrestrial habitat by the
construction of artificial wetlands at the Alton Preserve and proposed construction at the Wright and
Sonoma County Open Space Preserve (Hartunian). In addition, the Wright Preserve is threatened by
adjacent residential development and exotic species, and habitat at FEMA/Broadmore North and Y uba
Preserves are compromised by encroaching residential development, overgrazing (at Broadmore North),
pets, and overgrowth of thatch in some areas (CNDDB 2003).

Opponents of the listing have argued that the CTS may be more widespread than currently
believed, and have prepared a map based on aeria photography showing 515 water bodies in Sonoma
County that they clam could be occupied by the CTS (USFWS 2003a). The USFWS considered this
submittal in its final listing determination. It found that of the 515 water bodies, 360 could be
eliminated as potentially suitable habitat due to a variety of factors including unsuitable soils, unsuitable
vegetation, high elevation, presence of aguatic predators, agricultural development, urbanization, and
unsuitable hydrology (USFWS 2003a). Of the 155 sites remaining, 65 were eliminated because they
hold water for too long and harbor aquatic predators or do not hold water long enough to support CTS
metamorphosis. Of the remaining pools, four are previously known breeding sites that have been
destroyed, and eight are currently known breeding sites. It was not possible to investigate every
remaining water body shown on the map because many of the potentially suitable sites are located on
private land where surveyors have not been granted access. The existence of additiona breeding sites
cannot be ruled out, but despite focused surveys, no new sites have been discovered outside the known
range.

The existence, construction, and expansion of roadways aso severely constrain the viability of
remaining habitat. All of the known breeding sites are located within 450 m (1,476 ft) of roads (USFWS
2003a). Roads within 2,000 m (1.2 mi) adversely impact amphibian species (USFWS 2003a, citing
Findlay and Houlihan 1996). Large numbers of CTS and other amphibians are killed on roadways,
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estimates range from 25 to 72 percent of a population in different areas (USFWS 20033, citing Twitty
1941; S. Swedt, in litt., 1993). Between November 21, 2001, and December 5, 2001, 26 CTS were found
killed by cars on Stony Point Road between Santa Rosa and Cotati (USFWS 20033, citing Twitty 1941; S.
Swedt, in litt., 1993). Fourteen were found near Meachum Road in Southwest Santa Rosa.  As the Santa
Rosa area continues to grow, traffic continues to increase along Stony Point Road and other major
roadways. As discussed below, severa road construction and widening projects pose particularly grave
threats to the species.

In the fina listing rule, the USFWS summarized the effect of habitat destruction and modification
on the Sonoma CTS asfollows:

Except for the Hall Road Preserve, al of the known breeding sites of the Sonoma County
Cdifornia tiger sdlamander are found on small locations in areas being rapidly converted
from low-intensity farming, cattle grazing, and low-density housing, to high-density
housing and office buildings.  Only three breeding sites (the Hall Road Preserve,
FEMA/Broadmo