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San Joaquin Spearscale (Atriplex joaquiniana)
Distribution
San Joaquin spearscale occurs along the western side of the Great Valley from
Glenn County to Merced County and in the small valleys of the inner Coast
Ranges, including the Livermore Valley. It occurs in the broad flood basins of
the valley floor and on alluvial fans associated with the major streams draining
from the inner Coast Ranges foothills. It is generally found at low elevations,
but has been collected up to 1,055 feet above sea level.
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Occurrences within the Study Area
There are 12 documented occurrences of San Joaquin spearscale in the study
area. All are presumed extant and occur north of I-580. These documented
populations range in size from several hundred individual plants to several
thousand. Concentrations occur in alkaline drainages off of Dolan Road north of
Livermore and in Springtown Preserve. There are two populations near the
junction of Dyer Road and Altamont Pass Road and one occurrence in the
northeastern corner of the study area, east of Mountain House Road near the
Delta Mendota Canal (CNDDB 2009).

Ecology
San Joaquin spearscale typically occurs in alkali grassland and alkali meadow, or
on the margins of alkali scrub. It blooms from April through October and occurs
on clay soils, often in areas of high alkalinity.
Species Associated with San Joaquin Spearscale
Allenrolfea occidentalis

iodine bush

Atriplex coronata

crownscale

Atriplex depressa

brittlescale

Centromadia pungens

common spikeweed

Cordylanthus palmatus

palmate bird’s-beak

Distichlis spicata

saltgrass

Frankenia salina

alkali heath

Hordeum depressum

low barley

Hordeum marinum ssp. gussoneanum

Mediterranean barley

Lolium multiflorum

Italian ryegrass

Nitrophila occidentalis

western niterwort

Salicornia subterminalis

Parish’s pickleweed

Spergularia macrotheca

large-flowered sand-spurry

Suaeda moquinii

bush seepweed

Threats
San Joaquin spearscale is a CNPS List 1B.2 species, considered fairly endangered
in California (CNPS 2009). The principal threat to San Joaquin spearscale has
been the historic conversion of much of the alkali grassland to agriculture.
Present threats include habitat conversion to urban use, overgrazing, invasive
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annual species,and impacts associated with road and utility line construction
and maintenance (CNDDB 2009).

Modeled Habitat Distribution in Study Area
Model Assumptions
The San Joaquin spearscale habitat model includes the following land covers
types: alkali meadow and scald and alkali wetland. The model also includes
other areas with alkaline soils and is restricted to elevations below 1,055 feet.
Model Results
Figure D-1 in Appendix D shows the modeled potential habitat for San Joaquin
spearscale within the study area. The number of known occurrences is sufficient
to verify model results and the modeled habitat predicts 9 of the 12 known
populations. The model’s extent is restricted to the northern portion of the
study area where alkaline soils are present.

East Alameda County Conservation Strategy

D-3

October 2010
ICF 00906.08

Appendix D
Species Accounts

Recurved Larkspur (Delphinium recurvatum)
Distribution
Historically, recurved larkspur was widely distributed in California’s Great Valley,
ranging from Butte County to Kern County. Most of the remaining occurrences
are in Kern, Tulare, and San Luis Obispo Counties. The species now appears to
be very rare outside the southern San Joaquin Valley (CNDDB 2009).
Occurrences within the Study Area
One occurrence of recurved larkspur has been documented in the north east
corner of the study area. It is located on the west side of Burns Road about 0.6
miles north of Kelso Road, just south of the Contra Costa/Alameda County line.

Ecology
Recurved larkspur occurs on sandy or clay alkaline soils, generally in annual
grasslands or in association with saltbush scrub or valley sink scrub habitats,
ranging in elevation from 100 to 2,000 feet above sea level (CNDDB 2009). It
blooms from March through May (CNPS 2009).
Species Associated with Recurved Larkspur
Atriplex polycarpa

allscale

Atriplex spinifera

spinescale

Bromus madritensis ssp. rubens

red brome

Centromadia pungens

common spikeweed

Distichlis spicata

saltgrass

Erodium cicutarium

red filaree

Frankenia salina

alkali heath

Isocoma acradenia var. bracteosa

alkali goldenbush

Lasthenia californica

California goldfields

Sporobolus airoides

alkali sacaton

Suaeda moquinii

bush seepweed
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Threats
Recurved larkspur is a CNPS List 1B.2 species, considered fairly endangered in
California (CNPS 2009). The principal threat to this species has been the historic
conversion of much of the alkali habitat of the Great Valley to agriculture. At
present, the primary threat to recurved larkspur is overgrazing. Other threats
include road and utility line construction, which in turn increase competition
from invasive plants (CNDDB 2009).

Modeled Habitat Distribution in Study Area
Model Assumptions
The recurved larkspur habitat model contains the following parameters: annual
grassland land cover, elevation from 100-2,000 feet, sandy or clay alkaline soils.
Additionally, potential habitat was restricted to areas east of the Diablo Range
crest.
Model Results
Figure D-2 in Appendix D shows the modeled potential habitat for recurved
larkspur as being very restricted within the study area. The model predicted
several very small areas of potential habitat in the northeast corner of the study
area. The predicted habitat does not include the one occurrence of recurved
larkspur just south of the Alameda/Contra Costa County line.
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Big Tarplant (Blepharizonia plumosa)
Distribution
Big tarplant is endemic to California and is found primarily in eastern Contra
Costa, eastern Alameda, and western San Joaquin Counties; with smaller
populations in Stanislaus and Solano Counties (Hoover 1937, CNDDB 2009).
Occurrences within the Study Area
Six occurrence of big tarplant are known within the study area (CNDDB 2009).
One occurrence is located along the eastern edge of the study area between
Midway Road and a power substation. The other five occurrences are clustered
along Tesla Rd between Livermore and Tracy in the Carnegie State Vehicular
Recreation Area.

Ecology
Big tarplant occurs in annual grassland on clay to clay-loam soils, usually on
slopes and often in burned areas, below 1,500 feet (CNDDB 2009). Seedlings
appear in early spring, but the plants do not begin to bloom until mid-summer.
The blooming period, during which the plants produce many heads with white
flowers, generally occurs between July-October.
Two species of big tarplant are present in the study area: big tarplant and viscid
big tarplant (Blepharizonia laxa). Viscid big tarplant is the more widely
distributed species, ranging throughout most of the south Coast Ranges and
reaching its northern limit in Contra Costa County, just north of the study area.
The two species, which often occur in adjacent populations, can be
differentiated by their branching patterns, the amount and color of the simple
and glandular hairs on the stems and leaves, the chemical compounds produced
by the glands, and by genetic markers (Hickman 1993, Baldwin et al. 2001,
Preston pers. comm.). The two species can hybridize, but the hybrids are
infertile (Baldwin et al. 2001).

Species Associated with Big Tarplant
Avena species

wild oats

Bromus species

brome grasses

Epilobium brachycarpum

panicled willow-herb

Eriogonum angulosum

angle-stemmed wild buckwheat

Eriogonum gracile

slender woolly wild buckwheat
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Species Associated with Big Tarplant
Grindelia camporum

Great Valley gumplant

Holocarpha obconica

San Joaquin tarplant

Holocarpha virgata

virgate tarplant

Lagophylla ramosissima

common hareleaf

Lolium multiflorum

Italian ryegrass

Nassella pulchra

purple needlegrass

Threats
Big tarplant occurs in only a few highly restricted populations and is considered
seriously endangered in California (CNPS List 1B.1) (CNPS 2009). The primary
threat to big tarplant has been habitat loss from conversion to urban
development and lack of disturbance in areas where natural processes are
restricted. Ground disturbance and erosion caused by cattle grazing and
competition from invasive exotics such as yellow star-thistle (Centaurea
solstitialis) may also pose a threat to populations (CNDDB 2009).

Modeled Habitat Distribution in Study Area
Model Assumptions
The big tarplant habitat model includes the following parameters: annual
grassland land cover, soils consisting of clay and clay loam, elevations up to
1,827 feet, and on slopes of 10-31 degrees. The model restricts habitat to those
areas within the Diablo Range that are underlain by Great Valley Sequence
geologic landforms.
Model Results
Figure D-3 in Appendix D shows the modeled potential habitat for big tarplant
within the study area. Potential habitat is restricted to areas in the Diablo Range
with parent material from the Great Valley Sequence (Bartosh pers. comm.).
Known occurrences are generally within the vicinity of predicted habitat. The
exception is the population along Midway Road near the Alameda/San Joaquin
County line, which does not fall within the modeled habitat. The small number
of clustered occurrence in the study area is not sufficient to provide a high level
of confidence in the model results.
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Congdon’s Tarplant (Centromadia parryi ssp.
congdonii)
Distribution
Congdon’s tarplant is known from East San Francisco Bay Area, Salinas Valley,
and Los Osos Valley.
Occurrences within the Study Area
Seven occurrences have been documented in the northern portion of the study
area (CNDDB 2009). These include populations that have been recorded at:
Camp Parks Reserve Forces Training Area (10,000 indivuals reported in 2003)
along Tassajara Road north of Livermore (4000+ plants and 9600 plants
observed at two locations in 1998), east of Livermore along North Livermore
Road (370,000 plants observed in 1998), and along the Contra Costa/Alameda
County line along Collier Canyon Road (321,000 plants observed in 1998)
(CNDDB 2009).

Ecology
Congdon’s tarplant blooms from May through October and occurs in annual
grassland on lower slopes, flats, and swales below 800 feet. This species can be
associated with alkaline or saline soils. Hybridization with the subspecies
Centromadia parryi ssp.rudis was reported on 1998 survey forms for the North
Livermore Road population (CNDDB 2009).

Threats
Congdon’s tarplant is a CNPS List 1B.2 species that is considered fairly
endangered in California. The species is severely threatened by development in
most areas, including road widening that accompany development (CNDDB
2009). In other more natural settings mowing or heavy grazing can impact this
species, though it has been documented in areas where both mowing and
grazing occur. The biggest threat is the loss of natural disturbance in areas
where natural processes are restricted. The allows annual invasive species to
outcompete this species.
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Modeled Habitat Distribution in Study Area
Model Assumptions
The Congdon’s tarplant habitat model parameters include the annual grassland
land cover and clay, clay loam, and silty clay loam soils. Additionally, model
habitat was restricted to areas west of the Diablo Range crest to better fit the
known extent of occurrence data from Alameda County.
Model Results
Figure D-4 in Appendix D shows the modeled potential habitat for Congdon’s
tarplant within the study area. Predicted habitat is scattered in the Livermore
and Amador Valley areas. The number of known occurrences is sufficient to
verify model results. Five of the seven occurrences fall within modeled habitat
for this species.
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Palmate-bracted bird’s-beak (Cordylanthus palmatus)
Distribution
The Palmate-bracted bird’s-beak is state and federally endangered. Palmatebracted bird’s-beak is known from scattered locations in the Central Valley from
Colusa County to Fresno County. There is a lone population in the Springtown
Preserve north of Livermore.
Occurrences within the Study Area
One occurrence of Palmate-bracted bird’s-beak has been reported in the study
area, located northeast of Livermore in the Springtown Preserve. This
population has been surveyed repeatedly over the last 20 years. The population
has varied in size from 9,000 plants in 1990 to nearly 53,000 in 1997 (CNDDB
2009).

Ecology
Palmate-bracted bird’s-beak is associated with alkaline sites in grassland and
chenopod scrub from 10-500 feet elevation. This species blooms from May
through October. Seeds are dispersed by water, making the local hydrology very
important to the extent of a population.

Threats
Palmate-bracted bird’s-beak is listed as endangered both at the federal and
state level. It is a CNPS List 1B.1 species and is seriously endangered in
California. This species is threatened by agriculture, grazing, urbanization and
development, unauthorized off-road vehicle use, and altered hydrology. Nonnative annual grasses are becoming a threat to this species. Targeted grazing
programs or other forms of non-native grass control may be beneficial at
abating this threat.

Modeled Habitat Distribution in Study Area
This species not modeled due to low number of occurrences in the study area
and the known occurrences being well documented in Springtown Alkali
Preserve.
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Livermore tarplant (Deinandra bacigalupii)
Distribution
Livermore tarplant is endemic to California and know from three occurrences,
all near Livermore, Alameda County.
Occurrences within the Study Area
All three occurrences of Livermore tarplant are known within the study area,
located northeast of Livermore in the foothills of the Diablo Range. Two of those
populations are located just south of I-580 between the junction of Greenville
Road and Las Positas Road and Hawthorne Road. These two populations are just
east of Greenville Road. The third population is located near the intersection of
Ames Street and Raymond Road north of Livermore.

Ecology
Livermore tarplant blooms from June through October and occurs in seeps and
meadows, often associated with alkali meadows at 500-600 feet in elevation.

Threats
This species is a CNPS List 1B.2 species and is considered fairly endangered in
California. This species is threatened by development including road widening
that could occur as the result of development pressure.

Modeled Habitat Distribution in Study Area
This species not modeled due to low number of occurrences throughout the
species range and the known extent of populations within the study area.
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Longhorn Fairy Shrimp
Distribution
The longhorn fairy shrimp is federally listed as endangered and is extremely
rare. It is known to occur in alkali sink and scrub plant communities. The four
known populations of longhorn fairy shrimp include areas within the Carrizo
Plain National Monument, San Luis Obispo County; areas within San Luis
National Wildlife Refuge Complex; areas within the Brushy Peak Regional
Preserve, Alameda County, and areas within the Vasco Caves Preserve, near the
town of Byron in Contra Costa County (USFWS 2007a). Three of the four
populations are found within public lands that are protected and managed for
vernal pool species (USFWS 2007a). The Livermore Vernal Pool Region is listed
as a core recovery area (USFWS 2007a).
Occurrences within the Study Area
The species is known to occur at one location within the Conservation Strategy
study area (Brushy Peak Regional Preserve) (USFWS 2007a). Critical habitat has
been designated for the species within the study area (U.S. Fish and Wildlife
Service 2006). Brushy Peak Regional Preserve is owned by the Livermore Area
Recreation and Park District and managed by EBRPD. All of the known localities
of this species in the study area are within this preserve, which is currently
protected (USFWS 2007a).

Ecology
Longhorn fairy shrimp occurrences are rare and highly disjunct with specific pool
characteristics largely unknown (USFWS 2003). Typical habitat for listed fairy
shrimp in California include vernal pools, seasonally ponded areas within vernal
swales, ephemeral freshwater habitats and artificial habitats (railroad toedrains, roadside ditches, abandoned agricultural drains, ruts left by heavy
construction vehicles, and depressions in firebreaks) (Eng et al. 1990, USFWS
2003).
Habitat for longhorn fairy shrimp in Alameda County is primarily in water pooled
in sandstone depressions. Vernal pools in other parts of California that support
these fairy shrimp are either loam and sandy loam or shallow, alkaline pools
(USFWS 1994). The seasonal pool habitat is subject to seasonal variations, and
it is thought that longhorn fairy shrimp are dependent on the ecological
characteristics of those variations. These characteristics include duration of
inundation and presence or absence of water at specific times of the year (U.S.
Fish and Wildlife Service 1994). The longhorn fairy shrimp is capable of living in
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vernal pools of relatively short duration (pond 6 to 7 weeks in winter and 3
weeks in spring) (Eriksen and Belk 1999).
Longhorn fairy shrimp are omnivorous filter-feeders (Eriksen and Belk 1999).
They are a component of the planktonic crustacea within seasonal temporary
pools and can occur in densities as high as 200 per liter of water (Eriksen and
Belk 1990).
Predator consumption of fairy shrimp cysts (resting eggs) aids in distributing
populations. Predators expel viable cysts in their excrement, often at locations
other than where they were consumed (Wissinger et al. 1999). If conditions are
suitable, these transported cysts may hatch at the new location and potentially
establish a new population. Cysts can also be transported in mud carried on the
feet of animals, including livestock that may wade through their habitat (Eriksen
and Belk 1999). Beyond inundation of the habitat, the specific cues for hatching
are largely unknown (Eriksen and Belk 1999), although temperature is believed
to play a role. Longhorn fairy shrimp have been reported to co-occur with the
vernal pool fairy shrimp (Branchinecta lynchi), throughout its range.

Threats
Longhorn fairy shrimp are threatened by the same activities as other vernal pool
invertebrates. These threats include the conversion of vernal pool habitat to
agricultural lands and urban development, and extinction due to the small and
isolated nature of remaining populations (U.S. Fish and Wildlife Service 1994).
The limited and disjunct distribution of vernal pools, coupled with the even
more limited distribution of the longhorn fairy shrimp, means that any
reduction in vernal pool habitat could adversely affect this species.
Recolonization opportunities are diminished when physical barriers, such as
development or lack of vernal pool habitat, isolate populations from one
another or inhibit transport of cysts. Isolated populations could be more
susceptible to inbreeding depression, which can result in local extinction or
reduced fitness (Gilpin and Soule 1986, Goodman 1987). However, this has
never been demonstrated for branchiopod crustaceans.
Activities that alter the suitability of vernal pool habitat could impact the
special-status crustaceans that depend on them. These activities include
damaging the impermeable clay and /or hardpan layers of the habitat bottom,
filling in the habitat, altering (e.g. through contaminants) or destroying the
watershed that conveys overland flow into the habitat. Additionally,
introduction of non-native plants, destruction or degradation of the surrounding
upland habitat, introduction of fish (such as Gambusia spp.) into special-status
shrimp habitats, and activities that would discourage or prevent waterfowl and
waders from feeding at occupied habitats and thereby restrict gene-flow
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between populations would also significantly affect longhorn fairy shrimp
populations.

Modeled Habitat Distribution in Study Area
Model Assumptions
The longhorn fairy shrimp habitat model includes all seasonal wetlands and rock
outcrops that were identified within the study area. Data from vernal pool
surveys (Holland 1996), and critical habitat were also include in the map to
capture the likely extent of the species distribution in east Alameda County.
Model Results
Figure D-5 in Appendix D shows the modeled potential habitat for the longhorn
fairy shrimp within the study area. In addition to its presence at Brushy Peak
Regional Preserve, there is one CNDDB occurrence for the species. The number
of known occurrences is not sufficient to verify model results. The model’s
extent is restricted to the northern, central portion of the study area where rock
outcrop formations are prevalent. Due to the ephemeral nature of vernal pool
habitats it is likely that the model underestimates potential habitat in the study
area. During wet years habitat for vernal pool species would be more extensive
than in dry years.
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Vernal Pool Fairy Shrimp
Distribution
The vernal pool fairy shrimp is federally listed as threatened. The vernal pool
fairy shrimp is found from southern Oregon to southern California, throughout
the Central Valley, and west to the central Coast Ranges. Disjunct populations
occur in San Luis Obispo County, Santa Barbara County, and Riverside County.
This species has been observed in the eastern portions of Alameda County
(Eriksen and Belk 1999). In 1996, the U.S. Fish and Wildlife Service reported that
there were 32 known populations of the vernal pool fairy shrimp.
The Livermore Vernal Pool Region straddles Alameda, Contra Costa, and Santa
Clara Counties, extending into southwestern San Joaquin County (USFWS
2007b). There are 12 occurrences of vernal pool fairy shrimp in the Livermore
Vernal Pool Region: eight in the Altamont Hills core area, four of which are in
areas planned for development (USFWS 2007b). The core recovery area includes
portions of Brushy Peak Regional Preserve, which is inside of the EACCS study
area (USFWS 2007b).
Occurrences within the Study Area
There are three CNDDB occurrence records for this species in the study area: at
the Springtown Natural Communities Reserve near Livermore, in an alkali sink
containing vernal pools; in a seasonal wetland with an annual grassland upland,
north of interstate 580 near Livermore; and south of Frick Lake, in a heavily
grazed pasture (CNDDB 2009). Vernal pool fairy shrimp may also be found
elsewhere throughout the study area in vernal pool habitats. The lack of data
points could be due to a lack of survey effort.

Ecology
This species is usually associated with vernal pools, but can also be found in
association with other ephemeral habitats including alkali pools, seasonal
drainages, stock ponds, vernal swales, rock outcrops and artificially created
ephemeral habitats (railroad toe-drains, roadside ditches, abandoned
agricultural drains, ruts left by heavy construction vehicles, and depressions in
firebreaks) (Eng et al. 1990, Vollmar 2002).
Vernal pools are subject to seasonal variations, and vernal pool fairy shrimp are
dependent on the ecological characteristics of those variations. These
characteristics include duration of inundation and presence or absence of water
at specific times of the year (U.S. Fish and Wildlife Service 1994). The vernal
pool fairy shrimp is capable of living in Central Valley vernal pools of relatively
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short duration (pond 6 to 7 weeks in winter and 3 weeks in spring) (Eriksen and
Belk 1999). Other factors contributing to the suitability of pools for vernal pool
fairy shrimp include alkalinity 22 to 274 ppm (parts per million), total dissolved
solids (TDS) (48 to 481 ppm), and pH (6.3 to 8.5) (U.S. Fish and Wildlife Service
1994; Eriksen and Belk 1999). Water in pools occupied by vernal pool fairy
shrimp typically has low conductivity and chloride (USFWS 1994). Vernal pool
fairy shrimp have been found in pools ranging from 0.05 acre to 0.1 acre but
occur more frequently in small, deep pools (Eriksen and Belk 1999). Vernal pool
fairy shrimp are omnivorous filter-feeders. Fairy shrimp indiscriminately filter
particles from the surrounding water, including bacteria, unicellular algae, and
micrometazoa (Eriksen and Belk 1999).
Like the longhorn fairy shrimp, vernal pool fairy shrimp are a component of the
planktonic crustacea within seasonal temporary pools and can occur in densities
as high as 200 per liter of water. Predator consumption of fairy shrimp cysts
(resting eggs) aids in distributing populations of fairy shrimp. Predators expel
viable cysts in their excrement, often at locations other than where they were
consumed (e.g. Wissinger et al. 1999). If conditions are suitable, these
transported cysts may hatch at the new location and potentially establish a new
population. Cysts can also be transported in mud carried on the feet of animals,
including livestock, that may wade through the habitat (USFWS 2007b).
Beyond inundation of the habitat, the specific cues for hatching are unknown
(Eriksen and Belk 1999), although temperature is believed to play a large role.
Typically, midvalley fairy shrimp mature in about 16 days when water
temperatures reach at least 20 degrees Celsius (Eriksen and Belk 1999).
Vernal pool fairy shrimp commonly co-occur with the California linderiella
(Linderiella occidentalis) and has also been reported co-occurring with the
midvalley pool fairy shrimp (Branchinecta mesovallensis) (Eriksen and Belk
1999). In most cases, the vernal pool fairy shrimp does not co-occur with other
fairy shrimp species and is not numerically dominant when other fairy shrimp
species are present (Eng et al. 1990).

Threats
Vernal pool fairy shrimp are threatened by the same activities as other vernal
pool invertebrates. These threats include the conversion of vernal pool habitat
to agricultural lands and urban development, and stochastic extinction because
of the small and isolated nature of remaining populations (U.S. Fish and Wildlife
Service 1994). The limited and disjunct distribution of vernal pools, coupled
with the even more limited distribution of the vernal pool fairy shrimp, means
that any reduction in vernal pool habitat quantity could adversely affect this
species.
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Recolonization opportunities are diminished when physical barriers, such as
development or lack of vernal pool habitat, isolate populations from one
another or inhibit transport of cysts. Isolated populations could be more
susceptible to inbreeding depression, which can result in local extinction or
reduced fitness (Gilpin and Soule 1986, Goodman 1987). However, this has
never been demonstrated for branchiopod crustaceans.
Activities that alter the suitability of vernal pool habitat may impact the specialstatus crustaceans dependent on those habitats. These activities include
damaging the impermeable clay and /or hardpan layers of the habitat bottom,
filling in the habitat, and altering (e.g. through contaminants) or destroying the
watershed that conveys overland flow into the habitat. Additionally,
introduction of non-native plants, destruction or degradation of the surrounding
upland habitat, introduction of fish (such as Gambusia spp.) into special-status
shrimp habitats, and activities that would discourage or prevent waterfowl and
waders from feeding at occupied habitats and thereby restrict gene flow
between populations would also significantly affect mid-valley fairy shrimp
populations.

Modeled Habitat Distribution in Study Area
Model Assumptions
The vernal pool fairy shrimp habitat model includes all seasonal wetlands that
were identified within the study area. Vernal pools and other suitable
microhabitats occur at too small a scale to be mapped in the area (e.g., vernal
pools are subsumed within “seasonal wetlands”). However, data from vernal
pool surveys (Holland 1996), critical habitat and core recovery areas listed in the
USFWS recovery plan were added to the potential habitat figure (Figure D-6) for
vernal pool fairy shrimp.
Model Results
Figure D-6 in Appendix D shows the modeled potential habitat for the vernal
pool fairy shrimp within the study area. The modeled potential habitat for the
vernal pool fairy shrimp can be found in Appendix D. The model fits the known
occurrences from the CNDDB well, in Alameda County. Due to the ephemeral
nature of vernal pool habitats it is likely that the model underestimates
potential habitat in the study area. During wet years habitat for vernal pool
species would be more extensive than in dry years.
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Callippe Silverspot Butterfly
Distribution
The Callippe silverspot is federally listed as endangered. The Callippe silverspot
(Speyeria callippe callippe) is endemic to the San Francisco Bay area and is best
known from San Bruno Mountain in San Mateo County. Historically,
populations occurred on the west side of San Francisco Bay from Twin Peaks in
San Francisco to the vicinity of La Honda in San Mateo County (Arnold 2008). In
the East Bay, populations were known from northwestern Contra Costa County
southward to the Castro Valley area of Alameda County (Arnold 2008).
Additional populations of the species S. callippe occur in the Sky Valley-Lake
Herman area of southern Solano County and in the north central and
northeastern portions of Alameda County (Arnold 1981; Murphy and Weiss
1990). Since 1988, callippe silverspot butterflies have been recorded at San
Bruno Mountain and Sign Hill near South San Francisco (San Mateo County), in
the hills near Pleasanton (Alameda County), at Sears Point (Sonoma County),
and in the hills between Vallejo and Cordelia (USFWS online 02/09/09).
Currently the only population known on the San Francisco Peninsula is at San
Bruno Mountain, while populations in the East Bay are limited to southern
Solano County and the Pleasanton-Sunol areas (Arnold 1981). A closely related
subspecies, S. callippe comstocki, is difficult to distinguish from S. callippe
callippe and is known to occur in the San Francisco Bay area. Critical habitat for
the Callippe silverspot, designated July, 1978. There is no designated critical
habitat in the study area (78 CFR 28938-28945).
There are no CNDDB occurrences in the study area (CNDDB 2009), but there
have been records in the hills near Pleasanton (USFWS online 02/09/09)

Ecology
The callippe silverspot butterfly occurs in grasslands where its sole larval food
plant, johnny jump-up (Viola pedunculata), grows. It has been observed in both
grazed and ungrazed grasslands. The callippe silverspot butterfly occurs in hilly
terrain with a mixture of topographic relief. Adults will visit the margins of oak
woodlands and riparian areas in search of nectar, as well as disturbed areas if
favored nectar plants grow there (Arnold 1981). The three primary habitat
requirements of the callippe silverspot butterfly are:


grasslands supporting its larval food plants;



hilltops near suitable habitat for mate location; and



nectar plants, which can occur in grasslands or nearby oak woodlands,
riparian areas, or disturbed areas.
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Because the butterfly has been observed flying distances of approximately 1
mile (Thomas Reid Associates 1981), these three habitat features do not
necessarily have to be adjacent to each other.
The adult flight season is about 6 to 8 weeks in length, starting in mid-May and
terminating in mid-July. When available, the adult silverspot feed on nectar
plants including mints, especially Monardella, and thistles, such as Silybum,
Carduus, and Cirsium, and buckeyes (Aesculus) (Arnold 1981). Adults tend to
congregate on hilltops, a behavior known as hilltopping, where they search for
potential mates.
Because the leaves of Viola pedunculata are typically dry by the start of the
adult flight season, females frequently lay their eggs in or near areas where
Viola grows. For this reason, newly hatched larvae do not feed before they find
a suitable diapause location. When Viola sprouts during the following winter,
the larvae have to search for the food plant. Also, developing larvae usually
feed at night, but crawl off of the food plant and hide nearby during the
daytime. Thus, short distance dispersal, probably on the order of tens of feet,
occurs routinely during the larval stage.

Threats
Loss and alteration of habitat, primarily through urbanization and habitat
degradation by non-native plants, are some of the factors contributing to the
decline of the callippe silverspot butterfly in the study area. Overgrazing can be
detrimental, but properly managed grazing can enhance grassland habitat by
preventing other species from outcompeting host plants (USFWS 1997).
Increased frequency of fire may also be detrimental, but this impact would
require further study. Other threats include trampling by hikers, bikers and
equestrians (Arnold 1981). Dust from quarrying operations has been reported as
a threat to the species, because abundant dust could clog the spiracles of larvae
and adults, interfering with their respiration (USFWS 1997). Callippe silverspot
butterflies are also very sensitive to pesticide use.

Modeled Habitat Distribution in Study Area
Model Assumptions
The potential habitat model shown in Figure D-7 includes all native and annual
grassland habitats within its historic range, which includes the PleasantonSunol-Castro Valley areas of Alameda County (Arnold 2004). The range was
extended to the edge of eastern Livermore to account for potential habitat that
has been previously unsurveyed.
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Model Results
Figure D-7 in Appendix D shows the modeled potential habitat for the Callippe
silverspot butterfly based on suitable grassland habitat and previously published
ranges. Since there are no occurrence data to corroborate this model, any
potential habitat shown would need to be surveyed for the presence of host
plants, first, and then for the presence of the butterfly to determine whether an
area provides habitat for the species.
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California Tiger Salamander
Distribution
The California tiger salamander is divided into three distinct population
segments (DPS) and each has a separate designation under the federal ESA. The
Sonoma DPS and Santa Barbara DPS are listed as federally endangered. The
Central California DPS (which overlaps with the study area) is federally
threatened. The California tiger salamander is also state listed as threatened (50
CFR 47212-47248, August 4, 2004) (California Department of Fish and Game,
February 5, 2009).
The California tiger salamander is endemic to California. Historically, the
California tiger salamander probably occurred in grassland habitats throughout
much of the state. Although this species still occurs within much of its historic
range, it has been extirpated from many areas it once occupied (Fisher and
Shaffer 1996, Stebbins 1995). The loss of California tiger salamander
populations has been primarily due to habitat loss within their historic range
(Fisher and Shaffer 1996).
Based on genetic analysis, there are six populations of California tiger
salamanders, distributed as follows: (1) Santa Rosa area of Sonoma County,
(2) Bay Area (central and southern Alameda, Santa Clara, western Stanislaus,
western Merced, and the majority of San Benito counties), (3) Central Valley
(Yolo, Sacramento, Solano, eastern Contra Costa, northeast Alameda, San
Joaquin, Stanislaus, Merced, and northwestern Madera counties), (4) southern
San Joaquin Valley (portions of Madera, central Fresno, and northern Tulare and
Kings counties), (5) Central Coast range (southern Santa Cruz, Monterey,
northern San Luis Obispo, and portions of western San Benito, Fresno, and Kern
counties), and (6) Santa Barbara County (Shaffer and Trenham 2005).
Most populations occur at elevations below 1,500 feet, but California tiger
salamanders have been recorded at elevations up to 3,660 feet (Trenham pers.
comm.). Although populations have declined, the species continues to breed at
a large number of locations within its current range (59 FR § 18353–18354, April
18, 1994). At most historic breeding sites below 200 feet elevation, ponds
remain present but are typically occupied by non-native species and no longer
support California tiger salamanders (Fisher and Shaffer 1996).
Occurrence in Study Area
There are 136 occurrences within the study area on both private and public
lands (EBRPD, Carnegie SVRA, SFPUC watershed lands, Lawrence Livermore
Laboratories) (CNDDB 2009). Occurrences on EBRPD land include Frick Lake, Del
Valle Reservoir, Sunol Regional Wilderness, Pleasanton Ridge Regional Park
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(Bobzien and DiDonato 2007). Critical habitat (CV-18) has been designated
within the study area, north of Livermore (70 FR 49379-49458; August 23, 2005).

Ecology
California tiger salamanders require two major habitat components: aquatic
breeding sites and terrestrial upland sites. California tiger salamanders inhabit
valley and foothill grasslands and the grassy understory of open woodlands,
usually within one mile of water (Jennings and Hayes 1994). Following
metamorphosis California tiger salamanders are terrestrial animals that spend
most of their time underground in subterranean refuge sites. Underground
retreats are usually California ground squirrel (Spermophilus beechyii) or pocket
gopher (Thomomys bottae) burrows and, occasionally, human-made structures.
Adults emerge from underground to breed, but only for brief periods during the
year. California tiger salamanders breed and lay their eggs primarily in vernal
pools and other ephemeral ponds that fill in winter and often dry out by
summer (Loredo et al. 1996); they sometimes use permanent human-made
ponds (e.g., stock ponds), reservoirs, and small lakes that do not support
predatory fish or bullfrogs (Stebbins 1995, Zeiner et al. 1988). Streams are
rarely used for reproduction.
Adult salamanders migrate from upland habitats to aquatic breeding sites
during the first major rainfall events of early winter and return to upland
habitats after breeding. This species requires small-mammal burrows for cover
during the non-breeding season and during migration to and from aquatic
breeding sites (Zeiner et al. 1988). California tiger salamanders also use logs,
piles of lumber, and shrink-swell cracks in the ground for cover (Holland et al.
1990). California tiger salamanders have been documented up to 1.3 miles from
their breeding sites (Jennings and Hayes 1994; USFWS 2004, Trenham and
Shaffer 2005).
The California tiger salamander is particularly sensitive to the duration of
ponding in aquatic breeding sites. Because at least 10 weeks are required to
complete metamorphosis, aquatic sites that are considered suitable for
breeding should retain water for a minimum of 10 weeks; these tend to be
larger pools. Large vernal pool complexes, rather than isolated pools, probably
offer the best quality habitat; these areas can support a mixture of aquatice
breeding sites and nearby upland refuge sites (Shaffer et al. 1994, Jennings and
Hayes 1994).
Aquatic larvae feed on algae, small crustaceans, and small mosquito larvae for
about six weeks after hatching (U.S. Fish and Wildlife Service 2000a). Larger
larvae feed on zooplankton, amphipods, mollusks, and smaller tadpoles of
Pacific treefrogs (Pseudacris regilla), California red-legged frogs (Rana aurora
draytoni), western toads (Bufo boreas) and spadefoot toads (Spea spp.) (Zeiner
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et al. 1988, U.S. Fish and Wildlife Service 2000a). Adults eat earthworms, snails,
insects, fish, and small mammals (Stebbins 1972).
Dispersal of juveniles from natal ponds to underground refuge sites could occur
throughout the year. While juveniles will move short distances from breeding
ponds once they start to dry up in the late spring and summer, longer distances
from breeding ponds are attained during rainy periods.
California tiger salamander larvae and embryos are susceptible to predation by
fish, herons and egrets, bullfrogs, and possibly garter snakes (Shaffer and Fisher
1991, Shaffer and Stanley 1992, Shaffer et al. 1993, Shaffer et al. 1994). Because
of their secretive behavior and limited periods above ground, adult California
tiger salamanders have few predators (U.S. Fish and Wildlife Service 2000a).

Threats
California tiger salamander populations have declined as a result of two primary
factors: widespread habitat loss and habitat fragmentation. Residential
development and land use changes in the California tiger salamander’s range
have removed or fragmented vernal pool complexes, eliminated refuge sites
adjacent to breeding areas, and reduced habitat suitability for the species over
much of the Central Valley (Barry and Shaffer 1994, Jennings and Hayes 1994).
Grading activities have probably also eliminated large numbers of salamanders
directly (Barry and Shaffer 1994).
Non-native species (bullfrogs, Louisiana red swamp crayfish, and non-native
fishes (mosquitofish, bass, and sunfish)) prey on tiger salamander larvae and
may eliminate larval populations from breeding sites (Jennings and Hayes 1994,
USFWS 2000). Rodent control through destruction of burrows and release of
toxic chemicals into burrows can cause direct mortality to individual
salamanders and may result in a decrease of available habitat (USFWS 2000a).
Vehicular-related mortality is an important threat to California tiger salamander
populations (Barry and Shaffer 1994, Jennings and Hayes 1994). California tiger
salamanders readily attempt to cross roads during migration, and roads that
sustain heavy vehicle traffic or barriers that impede seasonal migrations may
have impacted tiger salamander populations in some areas (Shaffer and Fisher
1991, Shaffer and Stanley 1992, Barry and Shaffer 1994). Hybridization between
California tiger salamander and an introduced congener, A. tigrinum, has been
documented and may be extensive (Riley et al. 2003).
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Modeled Habitat Distribution in Study Area
Model Assumptions
California tiger salamanders require two major habitat components: aquatic
breeding sites and upland or refuge sites.

1. Breeding and Foraging
Potential breeding habitat within the study area is assumed to be all ponds,
perennial freshwater marshes, alkali wetlands and seasonal wetlands within
riparian, grassland, oak woodland, and conifer woodland land cover types,
up to 3,660 feet in elevation. This species sometimes use permanent
human-made ponds (e.g., stock ponds), reservoirs, and small lakes that do
not support predatory fish or bullfrogs (Zeiner et al. 1988). Streams are
rarely used for reproduction.
2. Upland Refuge Sites and Dispersal Habitat
Upland habitats that provide subterranean refuge sites for this species are
assumed to be within 1.3 miles of primary habitat (USFWS 2004) in
grassland, chaparral and coastal scrub, oak woodland, riparian forest/scrub,
riparian forest/woodland wetlands, conifer woodlands, and agricultural
areas, except for urban, rural, residential, landfill and canal/aqueduct cover
types.
Model Results
Figure D-8 in Appendix D shows the modeled potential habitat for the California
tiger salamander within the plan area. The model output designates breeding
habitat and bases upland and dispersal habitat on known movement distances
from that habitat. Suitable habitat for this species is spread evenly throughout
the undeveloped portions of the study area, primarily due to the even
distribution of stock ponds and other aquatic habitat. Upland and dispersal
habitat covers most of the non-urbanized plan area. The known occurrences of
this species fall within the modeled habitat. Due to the seasonal nature of most
aquatic breeding habitat (e.g. vernal pools), breeding habitat may be under
mapped. Site specific conditions should be surveyed to determine whether
habitats on the site would support California tiger salamander.
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California Red-Legged Frog
Distribution
The California red-legged frog is federally listed as threatened and is a California
species of special concern. The taxon is known from isolated locations in the
Sierra Nevada, North Coast, and northern Transverse Ranges. It is relatively
common in the San Francisco Bay area and along the central coast. The
California red-legged frog is believed to be extirpated from the floor of the
Central Valley (USFWS 2002). California red-legged frogs occupy many areas of
suitable habitat throughout Alameda County (USFWS 2002; CNDDB 2009).
Occurrence in Study Area
There are 124 occurrences within the study area, many within small farm and
stock ponds, as well as creeks and drainages (CNDDB 2009). California redlegged frogs occur at Brushy Peak Regional Preserve, Del Valle Reservoir, Ohlone
Regional Wilderness, Pleasanton Ridge Regional Park and Sunol Regional
Wilderness (Bobzien and DiDonato 2007). The study area is within the East San
Francisco Bay core area (USFWS 2002). Over two thirds of the study area has
been designated as critical habitat (75 FR 12815 to 12959; March 17, 2010). The
study area contains the following critical habitat units: CCS-2, ALA-2, and the
eastern portions of ALA-1A and ALA-1B.

Ecology
California red-legged frogs use a variety of habitat types; these include various
aquatic systems as well as riparian and upland habitats (USFWS 2002).
However, they may complete their entire life cycle in a pond or other aquatic
site that is suitable for all life stages (66 Federal Register [FR] 14626). California
red-legged frogs inhabit marshes; streams; lakes; ponds; and other, usually
permanent, sources of water that have dense riparian vegetation (Stebbins
2003). The highest densities of frogs are found in habitats with deepwater pools
(at least 2.5 feet deep) with dense stands of overhanging willows (Salix sp.) and
a fringe of tules (Scirpus sp.) or cattails (Typha sp.) (Jennings 1988; Jennings and
Hayes 1994). Juvenile frogs seem to favor open, shallow aquatic habitats with
dense submergent vegetation. Although red-legged frogs can inhabit either
ephemeral or permanent streams or ponds, populations probably cannot be
maintained in ephemeral streams in which all surface water disappears
(Jennings and Hayes 1994).
As adults, California red-legged frogs are highly aquatic when active but depend
less on permanent water bodies than do other frog species (USFWS 2002).
Adults may take refuge during dry periods in rodent holes or leaf litter in
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riparian habitats (USFWS 2002). Adult California red-legged frogs have been
observed using large cracks in the bottom of dried ponds as refugia (Alvarez
2004). Although red-legged frogs typically remain near streams or ponds,
marked and radio-tagged frogs have been observed to move more than two
miles through upland habitat. These movements are typically made during wet
weather and at night (USFWS 2002).
California red-legged frogs typically lay their eggs in clusters around aquatic
vegetation from December to early April (Jennings 1988). Larvae undergo
metamorphosis 3.5–7 months after hatching (Jennings and Hayes 1990).
However, larvae have been observed to take more than a year to complete
metamorphosis in four counties in the central coast of California (Fellers et al.
2001).

Threats
The decline of the California red-legged frog is attributable to a variety of
factors. Large-scale commercial harvesting of red-legged frogs led to severe
depletions of populations at the turn of the century (Jennings and Hayes 1985).
Subsequently, exotic aquatic predators such as bullfrogs, crayfish, and various
species of predatory fish became established and contributed to the continued
decline of the species (Hayes and Jennings 1986). Habitat alterations such as
conversion of land to agricultural and commercial uses, reservoir construction
which effects downstream riparian environments, and in some places
unauthorized off-highway vehicle use threaten remaining populations (Zeiner et
al. 1988, Jennings and Hayes 1994).

Modeled Species Distribution in Study Area
Model Assumptions
Breeding and Foraging Habitat
All perennial freshwater marsh, seasonal wetland, ponds (natural and manmade), rivers and habitat within 150 feet of these, up to an elevation of 3500
feet, were considered potential breeding and foraging habitat for California redlegged frog. Within the study area, stock ponds may be used as breeding sites
by this species. All existing ponds and streams within the area were, therefore,
considered potential suitable breeding habitats for California red-legged frogs.
Movement and Refuge Sites
All grassland, chaparral and coastal scrub, oak woodland, riparian forest/scrub,
conifer woodland, and agriculture land cover types beyond 150 feet but within 2
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miles of breeding and foraging habitat are characterized as movement and
refuge habitat. This is habitat that might be used by individuals during seasonal
movements between breeding and summer habitat.
During dry weather, California red-legged frogs likely remain in or near water.
However, as ponds dry out, these frogs disperse from their breeding sites to
other areas with water or to temporary shelter or aestivation sites. This latter
habitat may include small mammal burrows, incised stream channels, shelter
under boulders, rocks, logs, leaf litter, agricultural drains, watering troughs,
abandoned sheds, or unused farm equipment (Jennings and Hayes 1994).
Dispersal distances are believed to depend on the availability of suitable habitat
and prevailing environmental conditions, and may be up to 1.7 miles (2.8 km)
(Fellers and Kleeman 2007). Because the actual movement patterns of California
red-legged frogs in these habitats is generally not known, for this model it was
conservatively estimated that all non-urban land cover areas within a radius of
two miles from all potential breeding sites were potential migration and/or
aestivation habitats for California red-legged frogs.
Model Results
Figure D-9 in Appendix D shows the modeled potential habitat for the California
red-legged frog within the study area. Due to the abundance of aquatic habitat
in the moderate to high elevations of the study area the associated upland
refuge sites and dispersal habitat covers most of the study area. The known
occurrences of this species fall within the modeled habitat.
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Foothill yellow-legged frog
Distribution
Historically, foothill yellow-legged frogs occurred from west of the crest of the
Cascade mountains in Oregon south to the Transverse ranges in Los Angeles
County, and in the Sierra Nevada foothills south to Kern County (Stebbins 2003).
The known elevation range of the species extends from near sea level to
approximately 2,040 meters (6,700 feet) above sea level (Stebbins 2003). The
current range excludes coastal areas south of northern San Luis Obispo County
and foothill areas south of Fresno County, where the species is apparently
extirpated (Jennings and Hayes 1994). The foothill yellow-legged frog is still
common along the north coast of California (G. Fellers cited by Stebbins and
Cohen 1995). Fellers (1994) reported healthy, reproducing populations
throughout suitable habitat in the Diablo Range in Alameda, western Stanislaus,
Santa Clara, San Benito, and western Fresno counties.

Occurrences in Conservation Strategy Area
Of the six CNDDB occurrences within the Conservation Strategy Area, four were
within Alameda Creek; one was located in the headwaters of Corral Hollow
Creek; and one at Arroyo Mocho, upstream of the Hetch-Hetchy pumping
station bridge (CNDDB 2009). Foothill yellow-legged frogs are also found in
Sunol Regional Wilderness and Ohlone Regional Wilderness (Bobzien and
DiDonato 2007).

Ecology
Foothill yellow-legged frogs are a highly aquatic amphibian, spending most or all
of their life in or near streams, though frogs have been documented
underground and beneath surface objects more than 50 meters (165 feet) from
water (Nussbaum et al. 1983). Foothill yellow-legged frogs require shallow,
flowing water in small to moderate-sized streams with at least some cobblesized substrate (Hayes and Jennings 1988, Jennings 1988). This species has been
found in streams without cobble (Fitch 1938), but it is not clear whether these
habitats are regularly used (Hayes and Jennings 1988, Jennings and Hayes 1994).
Foothill yellow-legged frogs are usually absent from habitats where introduced
aquatic predators, such as various fishes and bullfrogs, are present (Hayes and
Jennings 1986, Kupferberg 1994). The species deposits its egg masses on the
downstream side of cobbles and boulders over which a relatively thin, gentle
flow of water exists (Fitch 1936, Kupferberg 1996).
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Garter snakes are predators on foothill yellow-legged frog tadpoles (Jennings
and Hayes 1994). Salamanders, including the rough-skinned newt (Taricha
tarosa), are believed to prey on the species’ eggs.

Threats
Threats include stream scouring (which may negatively impact frogs in
streambed hibernation sites), introduced incompatible aquatic animals, riverine
and riparian impacts of nonselective logging practices, and stabilization of
historically fluctuating stream flows. Poorly timed water releases from upstream
reservoirs can scour egg masses of this species from their oviposition substrates
(Jennings and Hayes 1994), and decreased flows can force adult frogs to move
into permanent pools, where they may be more susceptible to predation (Hayes
and Jennings 1988). Introduced predators include bullfrog larvae (Kupferberg
1997) and centrachid fishes (e.g., bass) (Morey 2005). Other threats include
airborne agrochemicals (Davidson et al. 2002), habitat destruction, climate
change, and UV-B radiation.

Modeled Species Distribution in Study Area
Model Description
Model Assumptions
Breeding and Foraging Habitat
All perennial rivers and streams in all land cover types except as they pass
through urban, rural residential and landfill land covers were determined to be
potential habitat. Foothill yellow-legged frogs are stream-dwelling amphibians
that require shallow, flowing water in small to moderate-sized perennial
streams with at least some cobble-sized substrate, but occasionally found in
perennial streams without cobble (Hayes and Jennings 1988, Jennings 1988, H.T.
Harvey and Associates 1999).
Upland/Movement Habitat
The species has been documented up to 165 feet from water (Zeiner et al.
1988). A buffer of 165-feet around all breeding and foraging habitat was
considered upland habitat.
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Model Results
Figure D-10 in Appendix D shows the modeled potential habitat for the foothill
yellow-legged frog within the study area. Suitable habitat appears to be present
in all areas that maintain some perennial stream flow at moderate elevations.
This includes nearly all streams in the study area with the exception of the very
small tributaries and some heavily modified stream channels on the valley floor.
The known occurrences in the study area fall within the modeled habitat. Since
it is unknown which streams are perennial during most years and which of those
have cobblestone substrate, the model likely overestimates foothill yellowlegged frog habitat substantially. Site surveys would need to verify whether
each stream was suitable for the species.
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Alameda Whipsnake
Distribution
The Alameda whipsnake is a federally and state listed as threatened. The
Alameda whipsnake’s range is restricted to the inner Coast Range in western
and central Contra Costa and Alameda Counties (U.S. Fish and Wildlife Service
2000). The historical range of the Alameda whipsnake has been fragmented
into five disjunct populations (U.S. Fish and Wildlife Service 1997): Tilden–
Briones, Oakland–Las Trampas, Hayward–Pleasanton Ridge, Sunol–Cedar
Mountain, and the Mount Diablo–Black Hills (U.S. Fish and Wildlife Service
1997).
Occurrences within the Conservation Strategy Area
Of the four CNDDB occurrences (CNDDB 2009), one is located in the northern
portion of the study area, southwest of Dublin (CNDDB 2009). Three CNDDB
occurrences are located in the southern portion of the study area (CNDDB
2009). In addition to the CNDDB occurrences, in the northern portion of the
study area, two documented occurrences occur in the vicinity of the Alameda
county –Contra Costa County border (Tri-Valley Conservancy 2009). The Brushy
Peak Regional Preserve contains several unconfirmed observations of Alameda
whipsnake and the habitat in this area is considered suitable (Tri-Valley
Conservancy 2008, Swaim pers. comm.). Areas adjacent to Brushy Peak
(especially north and south of Frick Lake) have been identified as high priority
areas (Tri-Valley Conservancy 2008).
Four recovery units are located within the study area: Hayward-Pleasanton
Ridge, Sunol-Cedar Mountain, Mount Diablo/Black Hills and Niles Canyon-Sunol
Corridor (U.S. Fish and Wildlife Service 1997).
Designated critical habitat occurs in three parts of the study area, south of
Highway 580: East of highway 680 on the north of 580 (AWS-3); south of 580 on
the east side of the county (AWS-5A) and south of 580 on the west side of the
county (AWS-5B) (USFWS 71 FR 58175 to 58231; October 2, 2006).

Ecology
The Alameda whipsnake occurs primarily in coastal scrub and chaparral
communities, but also forages in a variety of other communities in the inner
Coast Range, including grasslands and open woodlands (Swaim 1994). Rock
outcrops with deep crevices or abundant rodent burrows are important habitat
components for overnight dens, refuges from predators and excessive heat,
foraging, egg laying and winter hibernacula (winter residence where snakes
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hibernate) (Swaim 1994, USFWS 2000b). Suitable habitat for this species
includes communities that support mixed chaparral, coastal scrub, and annual
grassland and oak woodlands that are adjacent to scrub habitats (USFWS
2000b). Grassland areas that are linked to scrub by rock outcrops or river
corridors are also considered primary constituent elements for the species
(USFWS 2000b).
Whipsnake habitat must consist of a mix of sunny and shady sites in order to
provide a range of temperatures for the snake’s activities (Swaim 1994, U.S. Fish
and Wildlife Service 2000b). A sparse shrub canopy is ideal because it also
provides a visual barrier from avian predators (Swaim 1994). The Alameda
whipsnake is non-migratory. Alameda whipsnakes spend November through
March in a winter hibernaculum (U.S. Fish and Wildlife Service 2000b).
Mating occurs from late March through mid-June (U.S. Fish and Wildlife Service
2000b). Whipsnakes lay a clutch of 6 to 11 eggs (Stebbins 1985), probably in
loose soil or under logs or rocks (Zeiner et al. 1988). According to Swaim (1994),
female Alameda whipsnakes will use grassland habitat for egg laying.
Whipsnakes prey on a variety of vertebrate species, including frogs, lizards,
nestling birds, and rodents (Zeiner et al. 1988). Studies indicate that the
Alameda whipsnake prefers lizard prey and may be an example of a feeding
specialist. Rock outcrops are particularly important foraging habitat for the
Alameda whipsnake because they support many of the species’ prey (U.S. Fish
and Wildlife Service 2000b). Additionally, the Alameda whipsnake has been
observed foraging in grassland habitats adjacent to native Diablan sage scrub
habitats (Swaim 1994).
Diurnal predators, especially raptors, prey on adult Alameda whipsnakes.
Nocturnal mammals likely prey on Alameda whipsnake eggs (Zeiner et al. 1988).
Basking in open terrain may expose snakes to predators such as red-tailed
hawks (Fitch 1949 in Swaim 1994).

Threats
Alameda whipsnake populations have declined from loss of habitat resulting
from urban expansion (U.S. Fish and Wildlife Service 2000b). Urban
development, particularly road and highway construction, has also fragmented
Alameda whipsnake populations and made them more vulnerable to extinction
(U.S. Fish and Wildlife Service 1997). Urban development adjacent to
whipsnake habitat increases the likelihood of predation from feral cats and
injury or death from public recreational use. Other significant threats to this
species’ recovery include inappropriate grazing practices which remove shrub
cover and reduce grass cover, and alteration of habitat through fire suppression
(U.S. Fish and Wildlife Service 1997).
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Fire suppression alters suitable Alameda whipsnake habitat by increasing the
likelihood of large catastrophic fires occurring in areas where vegetation has
become overgrown or by creating a closed scrub canopy which tends to reduce
the diversity of microhabitats that whipsnakes require (Swaim 1994).
Incompatible land uses include fire suppression, off-road vehicle use, some
grazing practices, unauthorized collecting and mining.

Species Distribution in Study Area
Due to the nuances of Alameda whipsnake habitat in the study area, specific
model parameters were not able to be distinguished. Recovery units described
above and shown in Figure D-11 were used to delineate potential Alameda
whipsnake habitat within the study area. Mitigation guidance and conservation
planning for the Alameda whipsnake will be determined based on these
Recovery Units. The presence or absence of Alameda whipsnakes or suitable
habitat for Alameda whipsnake will ultimately need to be determined through
an on-the-ground habitat assessment.
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Central California Coast Steelhead
Distribution
The historical range of central California coast steelhead includes coastal
streams from the Russian River south to and including Soquel Creek in Santa
Cruz County. This includes the stream tributaries of the San Francisco Bay and
San Pablo Bay basins. Central California coast steelhead is still present in most
of the coastal streams in their historic range, though abundance may be
reduced and/or distribution within individual basins may be restricted. See
Figure 2-10 for the range map of the central California coast steelhead distinct
population segment (DPS).
Occurrences within the Study Area
Current distribution of central California coast steelhead is up to the Bay Area
Rapid Transit (BART) weir, located in the Lower Alameda Creek flood control
channel, which is the lowermost barrier in Alameda Creek. However, rainbow
trout occur throughout the Alameda watershed including the upper watershed,
which is in the study area. The occurrence of all life stages (juveniles and adults)
in the upper watershed suggests suitable rearing and spawning habitat is
available in the study area. Trout were found in: Niles Canyon, Upper Alameda
Creek and Little Yosemite Creek, Upper Alameda Creek above Alameda
Diversion, Indian Joe Creek, La Costa Creek, San Antonio Creek, and Arroyo
Hondo Creek (Gunther et al 2000).

Ecology
Smith (1999) describes two different habitat types used by central California
coast steelhead and resident trout. The primary habitat consists of shaded
pools of small, cool, low-flow upstream reaches typical of the original steelhead
habitat in the region. In addition, they use warm water habitats below some
dams or pipeline outfalls, where summer releases provide high summer flows
and fast-water feeding habitat. Trout metabolic rate and thus food demand
increases with temperature. Trout rely heavily on insect drift for food, and drift
increases with flow velocity. Under conditions of low flow and high
temperatures, trout have increasing difficulty obtaining sufficient food to meet
metabolic costs.
Steelhead select spawning sites with gravel substrate and sufficient flow velocity
to maintain circulation through the gravel, providing a clean, well-oxygenated
environment for incubating eggs. Preferred flow velocity is in the range of 1 to
3 feet per second (Raleigh et al 1986). Preferred gravel substrate is in the range
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of 0.25 to 4 inches in diameter for steelhead, and 0.25 to 2.5 inches in diameter
for resident rainbow trout (Bjornn and Reiser 1991).
After emergence from the gravel, fry inhabit low velocity areas along the stream
margins. As they feed and grow, they gradually move to deeper and faster
water. In central California streams, steelhead typically rear for one or two
years. Cover is provided by boulders, undercut banks, logs, or other objects.
Heads of pools generally provide classic conditions for older trout. Trout can
inhabit very small streams, particularly in coastal areas.
Steelhead along the central California coast enter freshwater to spawn from late
October through the end of May, with peaks between mid-December and midApril (Shapovalov and Taft 1954).
In the Bay Area, trout are typically found in clear, cool, shaded portions of the
middle or upper reaches of perennial streams in relatively undisturbed
watersheds. In headwater streams, the gradient is relatively high, water is
usually clear, and streams are well shaded, have relatively cold temperatures,
(seldom exceeding 21° C), and are saturated with oxygen. The lower extent of
trout distribution is regulated largely by temperature. In freshwater habitats,
steelhead parr and rainbow trout feed primarily on small invertebrates.
Juveniles, particularly fry, are vulnerable to predation by birds including
kingfishers, mergansers, green herons, great blue herons, and night herons.
Garter snakes also prey on juveniles, as do raccoons, particularly in situations
where fish are trapped in isolated pools during the dry season.
Abundance estimates for the central California coast steelhead are poor.
Juveniles in this DPS have been observed in 82 percent of streams in which it
was historically found, but their abundance has decreased. Due to impassable
dams in some basins, which have limited access to historical spawning areas,
National Marine Fisheries Service predicts that this DPS will become
“endangered within the foreseeable future” (71 FR 852 January 5, 2006).

Threats
Urbanization, particularly in lower watershed areas, has resulted in habitat
degradation and has created migration barriers where streams have been
modified for flood control, placed in long underground culverts, bridged,
culverted, and channelized. Urbanization has also altered patterns of stream
flow due to decreased drainage efficiency, increases in impervious areas, and in
some cases, increased summer irrigation. Water supply projects have also
altered stream flow through water diversion, storage, and water delivery
projects. Dams for water supply or recreational use have eliminated access to
many headwater areas important to steelhead and rainbow trout. Watershed
activities, especially urbanization, have increased delivery of fine sediments to
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streams and have lead to the deterioration of substrate conditions for spawning
and food availability. Increased water diversions by landowners have reduced
summer baseflows in some areas. Expanded human populations have resulted
in increased frequency of contact and higher levels of exploitation through
poaching and even legal fishing activities. Climate change and particularly
variation in ocean conditions may result in periods of lower productivity and
reduced survival in the ocean environment for steelhead, particularly in
California where they are near the southern edge of their range. Global
increase in temperature threatens to alter both stream temperature and rainfall
patterns with uncertain consequences.

Modeled Species Distribution in Study Area
Model Assumptions
Steelhead distribution in the study area was based on existing information on
the potential for the species within the streams of eastern Alameda County.

Model Results
Figure D-12 shows the potential habitat for steelhead in the study area and
areas of current use by rainbow trout. These areas will not be connected to
ocean environments until downstream barriers are removed.
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Golden Eagle
The golden eagle is considered a special-status species in California. It is
protected by the federal Migratory Bird Treaty Act and the Bald and Golden
Eagle protection Act. This species is also protected by California Fish and Game
Code and is a Fully Protected Species by the State of California. It is considered a
species of special concern by the California Department of Fish and Game.

Distribution
The golden eagle is predominately a western North American species ranging
from northern Alaska through the western states and Great Plains to Mexico
with some breeding and wintering locations in eastern North America (Kochert
et al. 2002). Within California, the golden eagle is a year-round resident
generally inhabiting mountainous and hilly terrain throughout the open areas of
the state.
Occurrences Within the Study Area
Four golden eagle nest occurrences are reported in the CNDDB, at Del Valle
Reservoir, San Antonio Reservoir and Mission Peak Park and Lover’s Peak in
Sunol Regional Park (CNDDB 2009). The four sites had nesting adults with
fledglings (CNDDB 2009). In addition, a pair nests along a tributary to Tassajara
Creek, on the northwest side of the Dublin Ranch Development.

Ecology
Golden eagles use nearly all terrestrial habitats of the western states except
densely forested areas. In the interior central Coast Ranges of California, golden
eagles favor open grasslands and oak savanna, with lesser numbers in oak
woodland and open shrublands (Hunt et al. 1998). Secluded cliffs with
overhanging ledges and large trees are used for nesting and cover. Preferred
territory sites include those that have a favorable nest site, a dependable food
supply (medium to large mammals and birds), and broad expanses of open
country for foraging. Hilly or mountainous country where takeoff and soaring
are supported by updrafts is generally preferred to flat habitats (Johnsgard
1990). Deeply cut canyons rising to open mountain slopes and crags are ideal
habitat (Kochert et al. 2002).
Breeding densities are directly related to territorial spacing and foraging
requirements for the species. Territory size has been estimated to average 124
square kilometers (sq km) in northern California (Smith and Murphy 1973) but
can vary largely with habitat conditions. Mating occurs from late January
through August, with peak activity in March through July. Eggs are laid from
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early February to mid-May. Clutch size varies from one to four eggs, but two is
the most common size (Johnsgard 1990, Hunt et al. 1995). Incubation lasts 43–
45 days (Kochert et al. 2002), and the fledging period is about 72–84 days
(Johnsgard 1990). The young usually remain dependent on their parents for as
long as eleven weeks afterward. Golden eagles are the top avian predator in the
grassland/savanna ecosystem of the central Coast Range in California. They
may directly compete with ferruginous hawks (Buteo regalis) and other smaller
hawks for small mammals, and with California condors (Gymnogyps
californianus) for carrion.
The species is relatively common in some areas of its range. Local threats or
declines do not pose a major conservation problem from a population
perspective (NatureServe 2006), though local populations could be effected by
high mortality rates. This species was once a common resident throughout the
open areas of California; numbers are now reduced near human population
centers, but in general, populations seem stable (Remsen 1978). Within West
Central California, including Alameda County, the golden eagle population is
apparently stable (Hunt and Hunt 2006).

Threats
The primary existing threats to golden eagle survival throughout its range
include loss or alteration of both foraging and nesting habitat. In California, this
is due to reclamation of grasslands for agriculture, urbanization, and the
elimination of annual grassland habitat. Human disturbance of nesting birds
and fatalities caused by contact with infrastructure (e.g., power facilities,
buildings, fences, wind turbines) also pose threats to this species. An analysis of
the causes of fatalities in 61 golden eagles radio-tagged and recovered in the
Diablo Range from January 1994 to December 1997 found that 37% were killed
by wind turbine strikes, 16% by electrocution, and 5% by lead poisoning (Hunt
et al. 1998). The remaining birds were lost due to shootings (2%), car strikes
(5%), botulism (2%), territorial fights with other eagles (5%), collision with
fences (3%), fledging mishaps (10%), and other unknown factors (15%) (Hunt et
al. 1998). A portion of the Altamont Pass Wind Resources Area is within the
study area. As noted above wind turbines could be effected the local population
of golden eagles due to high mortality rates.
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Modeled Species Distribution in the Study Area
Model Assumptions
Nesting habitat
Traditional nesting sites as identified by researchers include secluded cliffs with
overhanging ledges and large trees adjacent to suitable foraging habitat.
Therefore, nesting habitat includes cliffs and large trees in oak woodland,
riparian forest, and conifer woodland.
Foraging habitat
All land cover types (grassland, chaparral and coastal scrub, agriculture,
cropland, ruderal) excluding those that have been designated as nesting habitat
and any urban areas, orchards and vineyards.
Model Results
The suitable nesting habitat that is mapped for this species likely overestimates
the potential for eagles to nest within the study area. All land cover types that
could contain large trees have been included as nesting habitat but more sitespecific information will be necessary to deduce whether a particular project
might impact nesting golden eagles. The same is true for secluded cliffs that
could provide nest sites. Foraging habitat is widespread in the study area and is
depicted on Figure D-13. In general, golden eagles favor open grasslands and
oak savanna, with fewer numbers in oak woodland and open shrublands (Hunt
et al. 1998).
Figure D-13 in Appendix D shows the modeled potential habitat for the golden
eagle within the study area. Potential nesting habitat is found throughout most
of the southern and western portion of the study area. Most of the study area
contains potential foraging habitat. The four golden eagle occurrences reported
in the CNDDB were included in the modeled potential habitat.

East Alameda County Conservation Strategy

D-39

October 2010
ICF 00906.08

Appendix D
Species Accounts

Tricolored Blackbird
The tricolored blackbird is considered a special-status species in California. It is
protected by the federal Migratory Bird Treaty Act and by California Fish and
Game Code. It is considered a species of special concern by the California
Department of Fish and Game.

Distribution
Tricolored blackbirds are endemic to the west coast of North America and
primarily to California. The species’ historical breeding range in California
included the Sacramento and San Joaquin Valleys, lowlands of the Sierra Nevada
south to Kern County, the coast region from Sonoma County to the Mexican
border, and sporadically on the Modoc Plateau (Neff 1937; Grinnell and Miller
1944). Though individuals move and utilize different habitats within the region,
depending on time of year, long distance migration has not been verified in this
species.
Tricolored blackbirds are largely endemic to California, and more than 99
percent of the global population occurs in the state (Beedy and Hamilton 1999).
In any given year, more than 75 percent of the breeding population can be
found in the Central Valley (Hamilton 2000). Small breeding populations also
exist at scattered sites in Oregon, Washington, Nevada, and the western coast
of Baja California (Beedy and Hamilton 1999).
Tricolored blackbirds are considered “itinerant breeders” (i.e., nomadic
breeders) where individuals or colonies can breed in different regions within the
same year (Hamilton 1998, Hamilton 2004). Breeding colonies of tricolored
blackbirds often go unreported because of their similar appearance to the
common red-winged blackbird (Agelaius phoeniceus).
Occurrences in the Study Area
Six tri-colored blackbird occurrences are listed in the CNDDB, at the following
locations: Sunol Valley (approximately 1200 in 1971, 150 in 1994); along
Altamont Pass Road, east of Dyer Road 45 adults observed nesting in 1992); east
of Pleasanton (16 pair in 1980; Kaiser gravel pit); Arroyo del Valle, south west of
Livermore (1974; possibly extirpated); Isabel gravel pits (1994); and a colony
adjacent to California aqueduct, south end of Bethany Reservoir in 2003
(CNDDB 2009).
In 2005 there were three nesting colonies within the study area: Broadmoor
pond (200 birds); northwest of Altamont Pass and Dyer Road (30 birds); and
southwest of Altamont Pass and Dyer roads (25 birds) (Hamilton and Meese
2006).
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Results of a 2008 census reported only one active colony in Alameda county, at
Ames and Dolan roads near Livermore (April 27 2008, 27 nesting pairs) (Kelsey
2008). There were no nesting tricolored blackbirds at the following historic
colony sites: Altamont Creek, Broadmoor Pond, Dagnino Road, Dyer Road,
Laughlin Road, North Flynn Road, Vallecitos Lane (Kelsey 2008).

Ecology
Tricolored blackbirds have three basic requirements for selecting their breeding
colony sites: open, accessible water; a protected nesting substrate, including
either flooded, thorny, or spiny vegetation; and a suitable foraging space
providing adequate insect prey within a few miles of the nesting colony
(Hamilton et al. 1995; Beedy and Hamilton 1997, 1999). Almost 93 percent of
the 252 breeding colonies reported by Neff (1937) were in freshwater marshes
dominated by cattails and bulrushes (Schoenoplectus spp.). The remaining
colonies in Neff's study were in willows (Salix spp.), blackberries (Rubus spp.),
thistles (Cirsium and Centaurea spp.), or nettles (Urtica spp.).
An increasing percentage of tricolored blackbird colonies in the 1980s and 1990s
were reported in Himalayan blackberries (Rubus discolor) (Cook 1996), and
some of the largest recent colonies have been in silage and grain fields
(Hamilton et al. 1995, Beedy and Hamilton 1997, Hamilton 2000). Other
substrates where tricolored blackbirds have been observed nesting include giant
cane (Arundo donax), safflower (Carthamus tinctorius) (DeHaven et al. 1975),
tamarisk trees (Tamarix spp.), elderberry/poison oak (Sambucus spp. and
Toxicodendron diversilobum), and riparian scrublands and forests (e.g., Salix,
Populus, Fraxinus) (Beedy and Hamilton 1999). Ideal foraging conditions for
tricolored blackbirds are created when shallow flood-irrigation, mowing, or
grazing keeps the vegetation at an optimal height (<15 cm) (Tricolored Blackbird
Working Group 2007). Preferred foraging habitats include agricultural crops
such as rice, alfalfa, irrigated pastures, and ripening or cut grain fields (e.g., oats
wheat, silage, and rice), as well as annual grasslands, cattle feedlots, and dairies.
Tricolors also forage in remnant native habitats, including wet and dry vernal
pools and other seasonal wetlands, riparian scrub habitats, and open marsh
borders (Information Center for the Environment 2007).
As many as 20,000 or 30,000 tricolored blackbird nests have been recorded in
cattail marshes of 4 hectares (9 acres) or less (Neff 1937; DeHaven et al. 1975),
and individual nests may be built less than 0.5 meter (1.5 feet) apart (Neff
1937). Tricolored blackbird’s colonial breeding system may have adapted to
exploit a rapidly changing environment where the locations of secure nesting
habitat and rich insect food supplies were ephemeral and likely to change each
year (Orians 1961a; Orians and Collier 1963; Collier 1968; Payne 1969). During
the breeding season, tricolored blackbirds exhibit itinerant breeding, commonly
moving to different breeding sites each season (Hamilton 1998). In the
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northern Central Valley and northeastern California, individuals move after their
first nesting attempts, whether successful or unsuccessful (Beedy and Hamilton
1997). Banding studies indicate that significant movement into the Sacramento
Valley occurs during the post-breeding period (DeHaven et al. 1975).
Wintering populations shift extensively within their breeding range in California
(Beedy and Hamilton 1999). Concentrations of more than 15,000 wintering
tricolored blackbirds may gather at one location and disperse up to 32
kilometers (20 miles) to forage (Neff 1937; Beedy and Hamilton 1999). Local,
regional, and statewide tricolored blackbird populations have experienced
major declines since 1994.

Threats
The greatest threats to this species are the direct loss and alteration of habitat;
however, other human activities, as well as predation, also threaten tricolored
blackbird populations in the Central Valley (Beedy and Hamilton 1999). Most
native habitats that once supported nesting and foraging tricolored blackbirds
have been altered by urbanization and unsuitable agricultural uses, including
vineyards, orchards, and row crops (Hamilton et al. 1995; Beedy and Hamilton
1997). Many former agricultural areas within the historical range of tricolored
blackbirds are now being urbanized. Nests and nest contents in cereal crops
and silage are often destroyed by agricultural operations (Hamilton et al. 1995;
Beedy and Hamilton 1997). Harvesting of silage and plowing of weedy fields are
currently the most common reasons that tricolored blackbird nesting colonies
are destroyed in agricultural areas. Typically tricolored blackbirds have not
completed their nesting cycle when fields are plowed, creating a situations
where birds are attracted to an area to breeding, because there is ample
foraging opportunities, but then nests are destroyed as a result of the
agricultural operations. California Audubon Society has worked with local land
owners to delay plowing until tricolored blackbirds have completed their nesting
cycle and moved out of the area. Financial incentives have been offered to land
owners to offset the cost of a delayed harvest. Other factors that may affect the
nesting success of colonies in agricultural areas include herbicide and pesticide
applications, and spraying ponds for mosquito abatement (Beedy and Hamilton
1999). A primary reason for limited nesting success in agricultural areas
(particularly in rice fields) is predation of fledgling by black-crowned night
herons (Nycticorax nycticorax) (Hamilton 2004).
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Modeled Species Distribution in the Study Area
Model Assumptions
More recent colonies have been observed in a diversity of upland and
agricultural areas (Collier 1968, Cook 1996, Hamilton 2004), riparian scrublands
and woodlands (Orians 1961, Hamilton et al. 1995, Beedy and Hamilton 1999).
Small breeding colonies have been documented at public and private lakes,
reservoirs, and parks surrounded by shopping centers, subdivisions, and other
urban development. Adults from these colonies generally forage in nearby
undeveloped upland areas. Beedy and Hamilton (1999) predict that these small,
urban wetlands and upland foraging habitats may continue to accommodate
tricolored blackbirds in the future unless they are eliminated entirely by
development. High-quality foraging areas include irrigated pastures, lightly
grazed grasslands, dry seasonal pools, mowed alfalfa fields feedlots, and dairies
(Beedy and Hamilton 1999). Lower quality foraging habitats include cultivated
row crops, orchards, vineyards, and heavily grazed rangelands.
Breeding habitat
Habitats suitable for breeding and foraging during the breeding season were
modeled using freshwater marsh and ponds within grassland, oak woodland,
riparian, agriculture, and golf course land cover types. In addition to CNDDB
occurrences, historic colony locations were added to the figure (Online
wesbsite: tricolor.ice.ucdavis.edu/node/2520, Accessed 03/25/09 (Appendix D)).
Year-round foraging habitat
Areas that provide suitable foraging and wintering habitats include seasonal
wetlands, all grasslands, riparian, agricultural, golf courses, and rural-residential
land cover types (Appendix D).
Model Results
Figure D-14 in Appendix D shows the modeled potential habitat for the
tricolored blackbird within the study area. Breeding habitat is limited within the
study area and it should be noted that by including all riparian areas the
available breeding habitat is likely overestimated. Site specific conditions need
to be verified to determine if these riparian areas currently provide breeding
habitat. Breeding habitat will actually be limited to small ponds/wetlands that
occur in slow water portions of these riparian corridors. Foraging habitat is
prevalent throughout the area. Many historic colony sites and CNDDB
occurrences are included within the modeled habitat.
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Burrowing Owl
The burrowing owl is considered a special-status species in California. It is
protected by the federal Migratory Bird Treaty Act and the California Fish and
Game Code. It is considered a species of special concern by the California
Department of Fish and Game.

Distribution
The burrowing owl is found throughout western North America, west of the
Mississippi River and south into Mexico. In California, the range of burrowing
owl extends through the lowlands south and west from north central California
to Mexico, with small, scattered populations occurring in the Great Basin and
the desert regions of the northeastern and southwestern part of the state,
respectively (DeSante et al. 1997). They are absent from the coast north of
Sonoma County and from high mountain areas such as the Sierra Nevada and
the Transverse Ranges extending east from Santa Barbara County to San
Bernardino County. Burrowing owls once occurred in suitable lowland habitats
throughout the Bay Area (Grinnell and Miller 1944). This species utilized what
was once vast open valley floors and low sloping foothills year round. Burrowing
owl populations have been greatly reduced or extirpated from most of the San
Francisco Bay Area (Trulio 1997) and along the California coast to Los Angeles.
Occurrences in the Study Area
There are 52 known occurrences of burrowing owls in the study area (CNDDB
2009). Of those, 36 are occurrence records from within the breeding season
(February 1 to August 30). All occurrences are in the northern portion of the
Strategy area, in open fields, annual grassland, grazed grassland, alkali sinks and
in the vicinity of business developments (CNDDB 2009) (Appendix D).

Ecology
Throughout their range, burrowing owls require habitats with three basic
attributes: open, well-drained terrain; short, sparse vegetation; and
underground burrows or burrow facsimiles (Klute et al. 2003). During the
breeding season, they may also need enough permanent cover and taller
vegetation within their foraging range to provide them with sufficient prey,
which includes large insects and small mammals (Wellicome 1997). Burrowing
owls occupy grasslands, deserts, sagebrush scrub, agricultural areas (including
pastures and untilled margins of cropland), earthen levees and berms, coastal
uplands, and urban vacant lots, as well as the margins of airports, golf courses,
and roads.
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Burrowing owls typically select sites that support short vegetation, even bare
soil, presumably because they can easily see over it. However, they will tolerate
tall vegetation if it is sparse. Owls will perch on raised burrow mounds or other
topographic relief such as rocks, tall plants, fence posts, and debris piles to
attain good visibility (Haug et al. 1993).
This opportunistic feeder will consume arthropods, small mammals, birds,
amphibians, and reptiles (Haug et al. 1993). Insects are often taken during the
day, while small mammals are taken at night. In California, crickets and meadow
voles were found to be the most common food items (Thomsen 1971).
Nocturnal foraging can occur up to several kilometers away from the burrow
(Haug et al. 1993). In urban areas, burrowing owls are often attracted to
streetlights, where insect prey congregates. Western burrowing owls most
commonly live in burrows created by California ground squirrels (Spermophilis
beecheyi). Burrowing owls may compete incidentally with other predators such
as coyotes, other owls and hawks, skunks, weasels, and badgers for rodents and
a variety of insects (Rosenberg et al. 1998).
Little information exists on the migration routes, timing of migration, and
wintering areas, especially for the California population (DeSante et al. 1997).

Threats
The most immediate threats to the burrowing owl are the conversion of
grassland habitat to urban and some agricultural uses (vineyards, orchards, and
some row crops) and the loss of more suitable agricultural lands to
development. Equally important is the loss of fossorial rodents, such as ground
squirrels across much of the owl’s historical habitat. Eradication programs have
decimated populations of these rodents over time and have in turn disrupted
the ecological relationships on which owls depend; because western burrowing
owls typically need other animals to dig their burrows, the loss of fossorial
rodents limits the extent of year-round owl habitat throughout their range
(Haug et al. 1993).

Modeled Species Distribution in Study Area
Model Assumptions
Breeding and Overwintering Habitat
All annual grassland, serpentine bunchgrass grassland, and ruderal land cover
types; and valley oak woodland, and blue oak woodland land cover types within
300 m of grassland were considered potential overwintering habitat, in areas
where the slope was 0 to 25%.
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Model Results
Figure D-15 in Appendix D shows the modeled potential habitat for the western
burrowing owl within the study area. Suitable habitat is spread widely
throughout the northern portion of the area. Some suitable habitat in
developed areas may not show up in the output because it cannot be
distinguished at this mapping resolution. These are typically small vacant lots or
the margins of other land cover types. Most known occurrences fall within
modeled habitat, but the range of the suitable habitat is large, and many areas
that the model indicates as suitable have no owl occurrences. In all cases site
specific conditions will dictate whether burrowing owls could be present.
Protocol level nesting surveys are recommended to determine if burrowing owls
are breeding on a site and how many owls the site supports. Other parameters
that the model was not able to capture may be driving burrowing owl
occurrence such as prey abundance.
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American Badger
The American badger is considered a special-status species in California. It is
considered a species of special concern by the California Department of Fish and
Game.

Distribution
In North America, American badgers occur as far north as Alberta, Canada and
as far south as central Mexico. Their distribution through the United States is
expanding and presently extends from the Pacific Coast eastward to Texas,
Oklahoma, Missouri, Illinois, Indiana, and Ohio (Long 1972, Williams 1986). The
American badger has a broad altitudinal range, from below sea level at Death
Valley up to 12,000 feet (3,660 meters) at the Arctic-Alpine Life Zone (Long
1972). In California, American badgers occur throughout the state except in
humid coastal forests of northwestern California in Del Norte and Humboldt
Counties (Williams 1986).
The American badger has been decreasing in numbers throughout California
over the last century (Williams 1986). A distribution study for American badgers
in California conducted through the 1970’s and 1980’s determined that there
was no change in the overall range of this species since early in the century
(Larson 1987). However, changes in the abundance of badgers in California
could not be accurately determined by this study (Larson 1987).
Occurrences Within the Study Area
The eleven American badger occurrences listed in the CNDDB, were in the
northern half of the study area (CNDDB 2009). Badgers occurred on short grass
and dry pasture and some scrub habitat near Del Valle Reservoir and on
Lawrence Livermore Laboratories and Department of Defense property (CNDDB
2009). One adult near a burrow and a female with two juveniles were observed
at the DOD site (CNDDB 2009). One vehicle mortality was located on Kelso Road
(CNDDB 2009).

Ecology
American badgers occur in a wide variety of open, arid habitats but are most
commonly associated with grasslands, savannas, mountain meadows, and open
areas of desert scrub (Stephenson and Calcarone 1999). The principal habitat
requirements for this species appear to be sufficient food (burrowing rodents),
friable soils, and relatively open, uncultivated ground (Williams 1986). American
badgers are primarily found in areas of low to moderate slope (Stephenson and
Calcarone 1999). Burrows are used for denning, escape, and predation on
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burrowing rodents (Long 1973). A recent study in the Bay Area documented the
use suburban areas as movement corridors between larger patches of grassland
(T. Diamond, pers. comm.).
Young are born in burrows dug in relatively dry, often sandy, soil, usually in
areas with sparse overstory. American badgers mate in summer and early
autumn and young are born in March and early April (Long 1973). Juveniles may
leave their natal grounds at 3 – 4 months of age, disperse up to 110 km, and use
disturbed habitats and agricultural areas (Messick and Hornocker 1981).
Badgers are solitary animals, but they are not known to defend an exclusive
territory (Long 1999). Typical population density is about 5 animals per square
kilometer (Shefferly 1999). Although home range size varies according to
geographic area, distribution of food resources, and season, the general range
of this species is 395 acres – 2,100 acres (137 –850 hectares) (Lindzay 1978,
Messick and Hornocker 1981, Sargeant and Warner 1972). Males occupy larger
home ranges than females (2.4 versus 1.6 square kilometers).
American badgers are mostly nocturnal but also forage and disperse during the
daytime (Lindzay 1978, Messick and Hornocker 1981). This species is active year
round, except at high elevations and latitudes, where they become torpid
during the winter. At lower elevations, the American badger in the winter
exhibits reduced surface activity (Long 1973).
American badgers are carnivorous and are relatively opportunistic predators,
feeding on a number of rodent species such as mice, chipmunks, ground
squirrels, gophers, rabbits, and kangaroo rats (Zeiner et al. 1990). They will also
eat reptiles, insects, birds and their eggs, and carrion (Williams 1986, Zeiner et
al. 1990). The American badger is a ferocious fighter (Long 1973) and has very
few predators. Predators include coyotes, golden eagles, mountain lions, bears
and gray wolves throughout its range (Long 1973; Shefferly 1999).

Threats
Common threats to the American badger include habitat conversion to urban
and agricultural uses, shooting and trapping, poisoning, automobile fatalities,
and reduction of prey base from rodent control activities (Williams 1986). In the
west, infill of formerly open woodlands and encroachment of forests into
grassland as a result of effective fire suppression has eliminated or degraded
much badger habitat (Natureserve 2009). Some populations are estimated to be
up to 80% yearlings or young of the year, suggesting high mortality rates (Long
1999). Badgers may be attracted to roads, both because ground squirrels often
burrow alongside them, and because they are good travel routes (T. Diamond,
pers. comm.).
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Modeled Species Distribution in Study Area
Model Assumptions
Denning and Movement
All grassland, alkali meadows/scalds, valley oak woodland, developed
agriculture, cropland, ruderal and rural residential land cover types were
considered suitable denning and foraging habitat for this species. Habitat
patches smaller than 85 acres were not considered suitable habitat.
Model Results
Figure D-16 in Appendix D shows the modeled potential habitat of the American
badger within the Conservation Strategy area. Potential habitat encompasses a
large portion of the area. All occurrences, except one at Del Valle Reservoir, are
in the northern portion of the study area. The least fragmented modeled habitat
is in the northern portion of the study area. Since there are so few documented
occurrences of the kit fox from within the study area it is difficult to state what
the accuracy of the model is relative to actual presence of the species.
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San Joaquin Kit Fox
Distribution
The San Joaquin kit fox is federally and state listed as endangered. San Joaquin
foxes occur in some areas of suitable habitat on the floor of the San Joaquin
Valley and in the surrounding foothills of the Coast Ranges, Sierra Nevada, and
Tehachapi Mountains from Kern County north to Contra Costa, Alameda, and
San Joaquin Counties (U.S. Fish and Wildlife Service 1998). There are known
occurrences in Alameda, Contra Costa, Fresno, Kern, Kings, Madera, Merced,
Monterey, San Benito, San Joaquin, San Luis Obispo, Santa Barbara, Santa Clara,
Stanislaus, and Tulare Counties (California Natural Diversity Database 2008).
The largest extant populations of kit fox are in Kern County (Elk Hills and Buena
Vista Valley) and San Luis Obispo County in the Carrizo Plain Natural Area (U.S.
Fish and Wildlife Service 1998).
Although the precise historical range of San Joaquin kit fox is unknown, it is
believed to have extended from Contra Costa and San Joaquin Counties in the
north to Kern County in the south. Surveys conducted between 1969 and 1975
extended the known range of the kit fox back into portions of its historical range
in the northern San Joaquin Valley, including Contra Costa, Alameda, and San
Joaquin Counties (Orloff et al. 1986). At this time, kit foxes were also found in
three counties outside the originally defined historical range: Monterey, Santa
Clara, and Santa Barbara counties (Orloff et al. 1986).
Occurrence in the Conservation Strategy Area
The 15 San Joaquin kit fox occurrences were in the northern half of the study
area, in grazed grassland, pasture, annual grassland and alkali sink scrub
(California Natural Diversity Database 2009). They were located at Bethany
Reservoir, Livermore Area RPD, on private lands and SFPUC land (CNDDB 2009).

Ecology
San Joaquin kit foxes occur in a variety of habitats, including grasslands,
scrublands, vernal pool areas, alkali meadows and playas, and an agricultural
matrix of row crops, irrigated pastures, orchards, vineyards, and grazed annual
grasslands (U.S. Fish and Wildlife Service 1998). They prefer habitats with loosetextured soils (Egoscue 1962) that are suitable for digging, but they occur on
virtually every soil type. Dens are generally located in open areas with grass or
grass and scattered brush, and seldom occur in areas with thick brush.
Preferred sites are relatively flat, well-drained terrain (U.S. Fish and Wildlife
Service 1998, Roderick and Mathews 1999). They are seldom found in areas
with shallow soils due to high water tables or impenetrable bedrock or hardpan
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layers (U.S. Fish and Wildlife Service 1998). However, kit foxes may occupy soils
with a high clay content where they can modify burrow dug by other animals,
such as California ground squirrels (Spermophilus beecheyi) (Orloff et al. 1986).
In the northern part of its range (including San Joaquin, Alameda, and Contra
Costa Counties) where most habitat on the valley floor has been eliminated, kit
foxes now occur primarily in foothill grasslands (Swick 173, U.S. Fish and Wildlife
Service 1998), valley oak savanna, and alkali grasslands (Bell 1994). Retaining a
linkage between San Joaquin kit fox populations in western Merced County
north into San Joaquin, Alameda, and Contra Costa Counties is an important
recovery goal for this species (U.S. Fish and Wildlife Service 1998). Less
frequently, foxes will den within small parcels of native habitat that are
surrounded by intensively maintained agricultural lands and adjacent to dryland
farms (Orloff et al. 1986, U.S. Fish and Wildlife Service 1998), and forage in tilled
and fallow fields and irrigated row crops (Bell 1994).
Kit foxes may range up to 20 miles at night during the breeding season and
somewhat less (6 miles) during the pup-rearing season (Girard 2001). The
species can readily navigate a matrix of land use types. Home ranges vary from
less than one square mile up to approximately 12 square miles (Spiegel and
Bradbury 1992, White and Ralls 1993). The home ranges of pairs or family
groups of kit foxes generally do not overlap (White and Ralls 1993).
San Joaquin kit foxes prey upon a variety of small mammals, ground-nesting
birds, and insects. They are in turn subject to predation by such species as
coyote, non-native red foxes, domestic dog, eagles, and large hawks (Ralls and
White 1995, U.S. Fish and Wildlife Service 1998).

Threats
Continued fragmentation of habitat is a serious threat to this species.
Increasing isolation of populations through habitat degradation and barriers to
movement, such as aqueducts and busy highways, can limit dispersal to and
occupancy of existing and former lands. The threat of being struck by vehicles is
high, particularly for dispersing individuals, crossing roadways with median
barriers. Livestock grazing is not thought to be necessarily detrimental to the kit
fox (Morrell 1975, Orloff et al. 1986), but it may affect the number of prey
species available, depending on the intensity of grazing (U.S. Fish and Wildlife
Service 1998). Moderate grazing is thought to benefit the species because it can
potentially enhance the prey base and reduce vegetation to allow kit fox to
more easily detect and avoid predators. The use of pesticides to control rodents
and other pests also threatens kit fox in some areas, either directly through
poisoning or indirectly through reduction of prey abundance.
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Modeled Species Distribution in Study Area
Model Assumptions
Core Habitat—Denning and Movement
All grassland land cover types and all oak woodlands within 500 feet from
grasslands were considered suitable denning and foraging habitat for this
species. Urban and suburban land cover types, and the area within the
boundary created by Highways 580, 680 and 84 were excluded, as well as any
areas within 200 m of highways (Gerrard et al. 2001). Small fragments of
habitat that were disconnected from contiguous habitat blocks were removed
from the results to better represent actual movement potential for the species
in a connected landscape.
Additional modeling was conducted to determine the most likely routes that
could be used by San Joaquin kit fox in the northeastern corner of the study
area. This analysis took into account the importance of land cover, topography,
and barriers created by roadways and canals on the movement tendencies of
the species. The intent was to determine how individuals could move through
the study area between the northernmost extent of their range in Contra Costa
County to areas in southern San Joaquin County, on the eastern side of the
study area. The methodology is discussed below under wildlife linkages and the
results are shown if Figure D-17.
Low Quality Movement Habitat
Areas that the San Joaquin kit fox may use occasionally for movement include
developed agriculture, cropland, ruderal, and ruderal-residential land cover
types within one mile of core habitat. These were intended to represent areas
that individuals might pass through while moving between other more suitable
habitat types.
Model Results
Figure D-17 in Appendix D shows the modeled potential habitat of the San
Joaquin kit fox within the study area. Potential core habitat encompasses a large
portion of the area, but all occurrences are in the northern portion. Very little
habitat is within the low quality movement habitat. Since there are so few
documented occurrences of the kit fox from within the study area it is difficult
to state what the accuracy of the model is relative to actual presence of the
species.

East Alameda County Conservation Strategy

D-52

October 2010
ICF 00906.08

Figure D-1
Potential San Joaquin
Spearscale (Atriplex
joaquiniana) Habitat
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Figure D-2
Potential Recurved
Larkspur (Delphinium
recurvatum) Habitat
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Figure D-3
Potential Big Tarplant
(Blepharizonia plumosa
ssp. plumosa) Habitat
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Figure D-4
Potential Congdon's
Tarplant (Centromadia
parryi ssp. congdonii)
Habitat
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Figure D-5
Potential Longhorn Fairy
Shrimp (Branchinecta
longiantenna) Habitat
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Figure D-6
Potential Vernal
Pool Fairy Shrimp
(Branchinecta lynchi)
Habitat
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Figure D-7
Potential Callippe
Silverspot Butterfly
(Speyeria callippe
callippe) Habitat
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Figure D-8
Potential California Tiger
Salamander (Ambystoma
californiense) Habitat
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Figure D-9
Potential California
Red-Legged Frog (Rana
draytonii) Habitat
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Figure D-10
Potential Foothill
Yellow-legged Frog
(Rana boylii) Habitat
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Land Cover:
Up to 165ft around
all perennial rivers
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landfill landcovers
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Figure D-11
Potential Alameda
Whipsnake (Masticophis
lateralis euryxanthus)
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Figure D-12
Potential Central
California Coast
Steelhead
(Oncorhynchus
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Figure D-13
Potential Golden Eagle
(Aquila chrysaetos)
Habitat
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Figure D-14
Potential Tricolored
Blackbird (Agelaius
tricolor) Habitat
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The purpose of the model is to identify areas
within the study area where the species occurs
or could occur based on known habitat
requirements. The data on which this map is
based are regional in scale. This map should not
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the California Natural Diversity Database, 2008.
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Figure D-15
Potential Western
Burrowing Owl (Athene
cunicularia hypugaea)
Habitat
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the California Natural Diversity Database, 2008.
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Figure D-16
Potential American
Badger (Taxidea taxus)
Habitat
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Note: Mapping procedure and
habitat are described in the text.
The purpose of the model is to identify areas
within the study area where the species occurs
or could occur based on known habitat
requirements. The data on which this map is
based are regional in scale. This map should not
be used for site planning and should be
verified in the field. Occurrence data are limited
by where field surveys have been conducted;
some occurrence points may be geographically
inaccurate. Occurrence records from
the California Natural Diversity Database, 2008.
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Figure D-17
Potential San Joaquin
Kit Fox (Vulpes macrotis
mutica) Habitat

Model Parameters
All grassland
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within 500ft of Grassland
200m from highway = unsuitable
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habitat are described in the text.
The purpose of the model is to identify areas
within the study area where the species occurs
or could occur based on known habitat
requirements. The data on which this map is
based are regional in scale. This map should not
be used for site planning and should be
verified in the field. Occurrence data are limited
by where field surveys have been conducted;
some occurrence points may be geographically
inaccurate. Occurrence records from
the California Natural Diversity Database, 2008.
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