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A8 CALIFORNIA TIGER SALAMANDER
(Ambystoma californiense)

AS8.1 Legal Status

California tiger salamander populations in the Central Valley,
including Butte County, are listed as threatened under the ESA.
Populations in Santa Barbara County and Sonoma County are
listed as endangered. The California tiger salamander is a
California Species of Concern (CDFG 2005).

Critical habitat has been designated for the California tiger salamander but none within the
Butte Regional HCP/NCCP planning area.

A8.2 Species Distribution and Status
Range and Status

The California tiger salamander is limited to the Central Valley and coast of California. The species
occurs from near Petaluma in Sonoma County to northwestern Tulare County and in the Coast
Range south to near Buellton in Santa Barbara County. No populations are known to occur outside
of California.

Distribution and Status in the Planning Area

In the planning area, California tiger salamander is only known from an isolated historical record at
the Gray Lodge Waterfowl Management Area in the southwest corner of the Butte County. This
occurrence, the only record of the species in

Butte County, was observed from an California Tiger Salamander Range in California
alkaline vernal pool in 1965 and is currently
considered extirpated (CNDDB 2006). No

California Tiger

California Natural Diversity Database Salamander Range
(CNDDB) occurrences are reported (see
Figure A.8.).

A.8.3 Habitat Requirements and
Special Considerations

California tiger salamander is a lowland
inhabitant restricted to grasslands and low
foothill regions of central and northern
California. The California tiger salamander
occurs in low elevation vernal pools and
seasonal ponds and associated grassland,
oak savanna, and coastal scrub plant
communities.  Although California tiger
salamander is adapted to natural vernal
pools and ponds, they now frequently use
man-made or modified ephemeral and

Source: California Department of Fish and Game 2007
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permanent ponds. California tiger salamander prefers open grassland to areas of continuous
woody vegetation (Santa Rita Ridge Estates LLC 2006).

Historically, the species bred primarily in natural vernal pools, but they have been able to breed
successfully in stock ponds created for ranching and agricultural purposes. The breeding pools
are long-lasting rain pools that are often turbid. Breeding also sometimes occurs in permanent
ponds where there are no fish predators. During the dry season, the salamanders use rodent
burrows, such as ground squirrel (Spermophilus beecheyi) or pocket gopher (Thomomys bottae), as
well as man-made structures (e.g., pipes, septic tank drains, and wet basements) on occasion, at
distances of up to one mile (1.6 kilometer [km]) from the breeding pool, although most appear
to be found within 2,300 feet (700 meters [m]) of these pools (USFWS 2004e). Adults migrate to
the pools to breed during relatively warm, late winter or spring rains. The eggs hatch into
larvae that require a minimum of ten weeks to reach metamorphosis. Juveniles emigrate en
masse at night from the drying pool to refuge sites (rodent burrows) in the adjacent uplands.

The USFWS has determined that the California tiger salamander requires the following primary
constituent elements (PCE):

(1) Standing bodies of fresh water, including natural and man-made (e.g., stock) ponds,
vernal pools, and dune ponds, and other ephemeral or permanent water bodies that
typically become inundated during winter rains and hold water for a sufficient length of
time (i.e., 12 weeks) necessary for the species to complete the aquatic (egg and larval)
portion of its life cycle;

(2) Barrier-free uplands adjacent to breeding ponds that contain small mammal burrows.
Small mammals are essential in creating the underground habitat that juvenile and adult
California tiger salamanders depend upon for food, shelter, and protection from the
elements and predation; and

(3) Upland areas between breeding locations (PCE 1) and areas with small mammal burrows
(PCE 2) that allow for dispersal among such sites (FR Vol. 69 No. 226 CTS, 68584).

A.8.4 Life History

The California tiger salamander migrates from subterranean refuges consisting of small
mammal burrows to breeding sites of sustained vernal pools after warm rains between
November and February (Jennings and Hayes 1994). This migration occurs at night and can
cover distances of over 3,280 feet (1,000 m). Evidence from Shaffer et al (1993) suggests that
males reach the breeding destinations before the females. Following breeding, adult California
tiger salamanders return to upland habitats, where they may live for one or more years before
breeding again (Trenham et al. 2000).

Females lay from 400 to 1,300 eggs per breeding season, which they deposit individually or in
small clusters on submerged vegetation or other stationary debris. Eggs hatch in ten to 14 days.
Initially, larval salamanders feed on algae, small crustaceans, and mosquito larvae. Gradually
they include larger prey items such as tadpoles and smaller salamander larvae. Tiger
salamander larvae reach maturity in 60 to 94 days. Metamorphosis requires a minimum of ten
weeks to complete, and juveniles can migrate 5,294 feet (1,600 m) to upland refuge habitat from
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breeding sites (Jennings and Hayes 1994). The juveniles remain in upland habitats for an
average of four years before reaching sexual maturity and returning to the pond to breed.

Lifetime reproductive success for other tiger salamanders is typically low, with fewer than 30
metamorphic juveniles per breeding female. Trenham et al. (2000) found even lower numbers
for California tiger salamanders, with roughly 12 lifetime metamorphic offspring per breeding
female. In part, this low reproductive success is due to the extended time it takes for California
tiger salamanders to reach sexual maturity; most do not breed until four or five years of age.
While individuals may survive for more than ten years, fewer than 50 percent breed more than
once (Trenham et al. 2000). Combined with low survivorship of metamorphosed individuals (in
some populations, less than five percent of marked juveniles survive to become breeding adults
(Trenham et al. 2000), reproductive output in most years is not sufficient to maintain
populations. This trend 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 al. 2000). With such low recruitment, isolated subpopulations can
decline greatly as a result of unusual, randomly occurring natural events and human-caused
factors that reduce breeding success and individual survival.

Although California tiger salamanders spend most of their lives in upland habitats, their
reproduction is tied to aquatic habitats. Migrations to and from breeding ponds occur during
the rainy season (November to May), with the greatest activity from December to February
(Storer 1925; Loredo and Van Vuren 1996, Trenham et al. 2000). Breeding migrations are
strongly associated with rainfall events (Loredo and Van Vuren 1996; Trenham et al. 2000).
Breeding may occur in one major bout or during a prolonged period of several months,
depending on the rainfall pattern (Loredo and Van Vuren 1996; Trenham et al. 2000).

Dispersal Behavior

Generally, California tiger salamanders do not remain in burrows close to breeding ponds, but
instead may move up to 1.2 miles (1.9 km) away from breeding ponds; most salamanders (95
percent) remain within 0.4 mile (2,200 feet; 670 m) of breeding ponds (Trenham et al.
unpublished data, as cited in USFWS 2004). The USFWS (2004b) uses this distance as a guide to
establish critical habitat surrounding known breeding habitat. The USFWS excluded habitat
that was frequently harvested agricultural lands from the critical habitat designation except for
those areas directly adjacent to known breeding ponds. Although agriculture in general
presents an impediment to this species” migration, it does not present a complete barrier.

Movements made by California tiger salamanders can be grouped into two main categories: 1)
breeding migration, including juvenile dispersal from the breeding pond; and 2) inter-pond
dispersal. Breeding migration is the movement of salamanders to and from a pond from the
surrounding upland habitat. California tiger salamanders are known to travel large distances from
breeding ponds into upland habitats. Maximum distances moved are generally difficult to establish
for any species, but California tiger salamanders have been recorded to disperse 1.3 miles (two km)
from breeding ponds (S. Sweet, in litt. 1998). In a recent study, however, an estimated 95 percent of
adults remained within 2,034 feet (620 m) of the breeding pond while 95 percent of subadults
remained within 2,067 (630 m) feet of the pond (Trenham and Shaffer 2005). Approximately 85
percent of the subadults concentrated between 656 and 1,969 feet (200 and 600 m) of the pond.

A8-4 Species Accounts - California Tiger Salamander
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Upon reaching sexual maturity, most individuals return to their natal/birth pond to breed,
while 20 to 25 percent disperse to other ponds approximately 1,900 and 2,200 feet (580 and 670
m) away (Trenham et al. 2001). This same study is the only known study that specifically
investigated movement of California tiger salamanders between breeding ponds, and the study
projected that 0.70 mi (1.1 km) would encompass 99 percent of interpond dispersal (Trenham et
al. 2001; Peter C. Trenham, USGS Field Station Scientist, pers. comm. 2004).

A.85 Threats

Fragmentation and loss of breeding habitat, introduction of exotic and transplanted predatory
fish, loss of refuge habitat adjacent to breeding pools due to changes in land use (e.g.,
agriculture, urbanization, and converting dry land pasture to irrigated pasture), and barriers to
migration (roads, berms, and road dividers) have all contributed to the decline of this species.

Habitat Loss and Alteration

Habitat loss is the primary threat to this species. The initial emergency listing of this species in
Santa Barbara and Sonoma counties was a result of rapid loss of the remaining habitat. The
main conservation goal for this species should be preserving areas that include enough wetland
and upland habitat for a sustainable population. An area of at least 309 acres (125 hectares)
would encompass a breeding pond and dispersal upland habitat with a radius of 630 m (95
percent of the population) (Trenham and Shaffer 2005).

Research suggests that breeding ponds protected from development still may not be able to
sustain viable populations of California tiger salamander if surrounding suitable upland habitat
has been removed, reduced in area, or fragmented or isolated from other breeding ponds
(Marsh and Trenham 2001; Trenham and Shaffer 2005).

California tiger salamanders burrowing in or traversing through upland habitat can be negatively
affected by earthmoving operations and cultivation. These activities can kill or injure individuals by
crushing or trapping them within burrows and can create habitat unsuitable for foraging and
burrowing.

Pest Control and Contaminants

Extensive control of small burrowing mammals, including California ground squirrels and
pocket gophers, can also be a serious threat to the species (Stebbins 2003) by reducing the
number of burrows available to the tiger salamanders. Mosquito control in breeding ponds can
reduce the food base for larvae as well as expose them to chemicals that can have sublethal to
lethal effects. Other chemicals used in the watershed can affect the food supply for juveniles
and adults, be taken up by the salamanders through their skin or through their food, or wash
off into breeding pools where they can affect all life stages.

Road Kill

Traffic on roads close to or between breeding pools can result in mortality of individuals that
cross the roadway during their migration to and from the breeding pool.
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A.8.6 Relevant Conservation Efforts

[[To be prepared as additional information is gathered during the Butte Regional HCP/NCCP
development process.]]

A.8.7 Recovery Plan Goals
A recovery plan has not been prepared for the California tiger salamander.
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