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4 NATURAL COMMUNITIES AND BIOLOGICAL SETTING

This section describes the natural communities and floral and faunal diversity associated
with these communities in the Plan Area. The mapping of the natural communities, the
vegetation types within each community according to the DRECP land cover map is
summarized, and the species supported by these communities are described.

4.1 Data Sources

The natural communities and biological diversity description was developed based on the
best available existing data and information, including the use of aerial imagery, GIS data
sources, resource agency documents, and scientific literature.

4.1.1 Natural Communities

The DRECP land cover map is a detailed map of vegetation types and their associated
aggregate natural communities within the Plan Area (see Section 4.2 and Figure 4-1).

The land cover map represents a composite of land cover data that covers the entire Plan
Area. The map is generally mapped at a medium-scale resolution suitable for regional and
landscape-scale conservation planning, with the exception of a portion of the west Mojave
Desert that is mapped at a finer scale. Medium-scale resolution mapping is based on
physiognomic, biogeographic, and floristic characteristics. The land cover map uses the
current National Vegetation Classification Standard (NVCS) land cover mapping
classification and hierarchy, which is consistent with or easily cross-walked from finer-
scale land cover datasets and the ongoing land cover mapping in the Plan Area.

While it is desirable to have current and high-resolution land cover data for conservation
planning, regional and landscape-scale analyses can be conducted with the type of mid-
scale resolution land cover data comprising the DRECP land cover map, which is developed
from the best available data covering the Plan Area. Although a comprehensive alliance-
level vegetation type data layer is not available at this time, recent vegetation mapping in
the West Mojave region mapped at a finer scale (CDFG 2012a) has been incorporated into
the Plan Area’s land cover map.

The land cover map was developed by combining California Gap (2008 CA-GAP) Vegetation
(USGS GAP Program, Lennartz et al. 2008) with updates for agricultural and urban areas.
These data include the California Farmland Mapping and Monitoring Program (FMMP)
(California Department of Conservation 2009) and a current detailed roads dataset (ESRI
2010) that capture newer land cover changes associated with agricultural and rural
development. The specific methods for incorporating updates related to disturbed and
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agricultural lands and for integrating the new mapping of the West Mojave are described
further below.

As described, the DRECP land cover map was initially based on the 2008 CA-GAP dataset.
The base imagery used in the 2008 CA-GAP for image classification and assignment of land
cover types was 2001 LANDSAT, which predates agricultural expansion, development, or
other significant disturbance occurring since 2001. The current map has been updated with
other available land cover and land use data to improve the disturbed, agricultural, and
developed land cover types. The update is primarily from the California FMMP data
(California Department of Conservation 2009), which includes mapping of all farmland,
grazing land, urban and built-up land, large water bodies, disturbed land, and “other” in
portions of the Plan Area. FMMP data was used to augment the DRECP land cover map by
refining the mapping of the land cover types of agriculture and disturbed.

The FMMP data do not consistently identify or capture rural land use, resulting in
differences in mapping classifications in some of these categories among different counties.
For example, land cover classified in San Bernardino County generally as “Grazing” includes
many similar types of areas that are generally classified as “Other” in Los Angeles County.
Both the Grazing type and Other type include substantial areas of rural land use. Due to the
inconsistencies in Grazing and Other land classifications in the FMMP data, and the lack of a
rural category, a simple model was used to develop a rural category for the land cover map.

Rural land uses generally occur on private lands and have road access. To identify areas with
rural land uses, the roads data (ESRI 2010), which is a linear data format at 1:15,000 scale,
were used to create polygons, where larger polygons bounded by roads were considered less
rural and smaller polygons were considered more rural. The road polygons were then
classified into even size classes (e.g., 0 to 100 acres, 101 to 200 acres), and displayed as a GIS
overlay on the current aerial imagery of the Plan Area. Review and inspection of the pattern,
as well as correspondence of polygon size to evidence of rural land use on aerial images,
indicated that most rural land uses occur where the road-bounded polygons were 500 acres
or smaller in size. Therefore, road-bounded polygons of 500 acres or smaller that occur on
private land were classified as rural. These modeled rural lands were incorporated into the
DRECP land cover data layer to replace any underlying natural land cover, but were not
incorporated if the underlying land cover was already mapped as farmland, urban, or
disturbed from the FMMP data source.

It is important to have a uniform vegetation classification system throughout the Plan Area
that reflects the best available information and allows for incorporation of future mapping.
The 2008 CA-GAP dataset, which is the primary basis of the land cover map, uses
NatureServe’s terrestrial ecological systems to classify vegetation communities.
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Terrestrial ecological system units are a representation of “practical, systematically
defined groupings of plant associations that provide the basis for mapping terrestrial
communities and ecosystems at multiple scales of spatial and thematic resolution”
(NatureServe 2010). Although the ecological systems use NVCS alliances or associations
to describe the vegetation component, the ecological system classification scheme is not
fully integrated into the NVCS hierarchical system since the NVCS hierarchical system
uses finer-scale or coarser-scale units than the terrestrial ecological system units
(NatureServe 2010). Therefore, the classification scheme of the DRECP land cover map
has been adapted to the NVCS.

Based on a best-fit strategy (i.e., looking for similarity of species or assemblages), the
DRECP land cover map ecological systems were crosswalked to the NVCS “group” level
where possible and otherwise to the broader “macrogroup” level. The group level includes
combinations of relatively narrow sets of diagnostic plant species, including dominants and
co-dominants, broadly similar composition, and diagnostic growth forms. The macrogroup
level includes combinations of moderate sets of diagnostic plant species and diagnostic
growth forms that reflect biogeographic differences.

With direction from the California Department of Fish and Game (CDFG) Vegetation
Classification and Mapping the initial land cover map, vegetation classes were
“crosswalked” to the macrogroup and group level in the NVCS. In addition, NatureServe
(2010) and Sawyer et al. (2009) vegetation descriptions were used to determine similar
community components across vegetation classification systems. The most recent list of
NVCS natural communities was used to determine the appropriate macrogroup (CDFG
2010a). In some cases, only the broader macrogroup level was used where the vegetation
classes were too inclusive to assign to a more specific group.

In many cases, there was a straightforward crosswalk between classes, with a one-to-one
relationship of an NVCS group closely matching the 2008 CA-GAP ecological system. For
example, the most common 2008 CA-GAP community in the Plan Area by acreage is
Sonora-Mojave creosotebush-white bursage desert scrub (over 8 million acres in the Plan
Area). This community maps one-to-one with NVCS lower bajada and fan Mojave-Sonoran
desert scrub at the group level. In some cases, the DRECP initial land cover map data
representing two or more classes were crosswalked to a single NVCS group. For example,
2008 CA-GAP Apacherian-Chihuahuan mesquite upland scrub and North American warm
desert riparian mesquite bosque both map to the NVCS Sonoran-Coloradoan semi-desert
wash woodland/scrub group. Where crosswalking to the group level was not possible,
communities were crosswalked to the broader NVCS macrogroup level. For example, 2008
CA-GAP Central and Southern California mixed evergreen woodland is best crosswalked to
the California forest and woodland macrogroup. Other cleanup of the 2008 CA-GAP data
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was conducted to re-class vegetation types from the original data not considered to occur
in the Plan Area.

Once the land cover map was adapted to the NVCS system, new vegetation mapping
conducted in the West Mojave using the NVCS was incorporated into the land cover map
using the common classification system. Although the new West Mojave mapping data is
mapped at the alliance level, this finer-scale data was aggregated to the group level within
the common NVCS system to maintain a common hierarchical level across the Plan Area for
conservation planning purposes. The current DRECP land cover map includes the first
segment of the new mapping data for the West Mojave (approximately 1.1 million acres of
the Plan Area).

4.1.2 Species

Section 4.3.1 describes the plant and animal species associated with each natural
community in the Plan Area. The floral and faunal species richness and diversity
discussions in Sections 4.3.2 and 4.3.3 provide an overview of the biological diversity in the
Plan Area. The description in this section is not intended to focus on the specific natural
history or data related to specific species or groups of species. Information and data related
to specific species is provided in Section 5.

4.2 Natural Communities and Land Covers

“Natural communities” are defined as assemblages of vegetation types and the plant and
animal species that use those vegetation types as habitat. A natural community is generally
characterized by the similarities in the vegetation types and the natural ecological
processes that dominate the community and give it its unique characteristics. For example,
a shrubland natural community is made of a number of shrub, scrub, and chaparral
vegetation types, the associated plant and animal species, the distribution of which is
shaped by the patterns of microclimate as determined by precipitation, slope and aspect,
and by fire regime. Vegetation types are defined by a vegetation classification scheme
based on the plant species growing together with characteristically uniform structures and
habitats, consistent species compositions, and recurrence across the landscape (Jennings et
al. 2009). The DRECP land cover map uses the NVCS hierarchical classification system,
generally at the macrogroup or group level (see Section 4.1.1). Vegetation types are also
commonly referred to as vegetation series or plant communities (Sawyer et al. 2009).
Vegetation types are typically characterized by reference to one or more dominant species
(Lincoln et al. 1998).

The Plan Area has been crosswalked or mapped using the NVCS classification system, as
described in Section 4.1.1. This system has been developed to enable the production of
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uniform information regarding vegetation resources across the nation, based on vegetation
data gathered at varying geographical scales (FGDC 2008). The NVCS uses a hierarchical
system of mapping that includes:

e Upper levels that are predominantly physiognomic, based on physical landscape
features and vegetation structure:

1. Formation class;
2. Formation subclass; and

3. Formation.

e Middle levels that are physiognomic, biogeographic, and floristic (i.e.,, based on
species identity):

4. Division;
5. Macrogroup; and

6. Group.
e Lower levels that are predominantly floristic:

7. Alliance; and

8. Association.

Although portions of the Mojave Desert have been mapped recently at the more specific
alliance level, the majority of the Plan Area is generally mapped at the macrogroup or
group level, as described in Section 4.1.1. The macrogroup is defined as “combinations of
moderate sets of diagnostic plant species and diagnostic growth forms that reflect
biogeographic differences in composition and subcontinental to regional differences in
mesoclimate, geology, substrates, hydrology, and disturbance regimes” (Sawyer et al.
2009). The more specific group level is defined as “combinations of relatively narrow sets
of diagnostic plant species (including dominants and co-dominates), broadly similar
composition, and diagnostic growth forms that reflect regional mesoclimate, geology,
substrates, hydrology, and disturbance regimes” (Sawyer et al. 2009). Table 4-1 provides
a summary of the natural communities under California NVCS in the Plan Area at the
general natural community, macrogroup, and group levels. This section describes the
composition and location of the macrogroups and groups within each general natural
community. More detailed descriptions of these macrogroups and groups in the Plan Area
are currently being developed.
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Table 4-1

Summary of Natural Communities and Other Land Cover in Plan Area

NATURAL COMMUNITY
Macrogroup
Group Acres
DUNE COMMUNITY 439,354
North American Warm Semi-Desert Cliff, Scree, and Other Rock Vegetation —
North American warm desert dunes and sand flats 439,354
FOREST COMMUNITY 82,984
Californian-Vancouverian Montane and Foothill Forest —
Californian montane conifer forest 82,984
GRASSLAND COMMUNITY 186,382
California Annual and Perennial Grassland 163,326
California annual forb/grass vegetation 6,805
Mediterranean California naturalized annual and perennial grassland 16,166
Inter-Mountain Dry Shrubland and Grassland —
Southern Great Basin semi-desert grassland 75
Western North American Temperate Grassland and Meadow 10
RIPARIAN COMMUNITY 75,262
Southwestern North American Riparian, Flooded and Swamp Forest 64,229
Southwestern North American introduced riparian scrub 7,976
Southwestern North American riparian evergreen and deciduous woodland 2,411
Southwestern North American riparian/wash scrub 646
ROCKY, BARREN, AND UNVEGETATED COMMUNITY 6,823,992
California Cliff, Scree, and Other Rock Vegetation 2
North American Warm Semi-Desert Cliff, Scree, and Other Rock Vegetation -
Desert Playa 555,673
North American warm desert bedrock cliff and outcrop 6,268,035
Vancouverian Cliff, Scree and Other Rock Vegetation —
Sierra Nevada cliff and canyon 282
SCRUB AND CHAPARRAL COMMUNITY 12,543,494
California Chaparral —
Californian mesic chaparral 2,411
Californian xeric chaparral 45,079
Californian pre-montane chaparral 1,266
California Coastal Scrub —
Central and south coastal California coastal sage scrub 26,078
Central and south coastal California seral scrub 539
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Table 4-1

Summary of Natural Communities and Other Land Cover in Plan Area

NATURAL COMMUNITY
Macrogroup
Group Acres
Cool Semi-Desert Alkali-Saline Flats —
Shadscale-saltbush cool semi-desert scrub 694,018
Cool Semi-Desert Wash and Disturbance Scrub —
Intermontane seral shrubland 50,303
Inter-Mountain Dry Shrubland and Grassland 1,912,378
Intermontane deep or well-drained soil scrub 47,285
Mojave and Great Basin upper bajada and toeslope 42,867
Madrean Warm Semi-Desert Wash Woodland/Scrub 985,566
Mojavean semi-desert wash scrub 9,058
Sonoran-Coloradan semi-desert wash woodland/scrub 10,548
Mojavean-Sonoran Desert Scrub —
Arizonan upland Sonoran desert scrub 23,694
Lower bajada and fan Mojavean-Sonoran desert scrub 8,604,891
Warm Interior Chaparral —
Western Mojave and western Sonoran Desert borderland chaparral 2,604
Western North America Tall Sage Shrubland and Steppe —
Inter-mountain west mesic tall sagebrush shrubland and steppe 84,909
WETLAND COMMUNITY 312,217
Cool Semi-Desert Alkali-Saline Wetlands —
Great Basin cool semi-desert alkali basin 872
Warm Semi-Desert/Mediterranean Alkali-Saline Wetland —
Southwestern North American salt basin and high marsh 84,947
Western North America Wet Meadow and Low Shrub Carr —
Californian warm temperate marsh/seep 8
Western North American Freshwater Marsh 268
Arid west freshwater emergent marsh 5,259
Open Water 220,863
WOODLAND COMMUNITY 180,505
California Forest and Woodland 29
Californian broadleaf forest and woodland 86,903
Intermountain Basins Pinyon-Juniper Woodland —
Western Great Basin montane conifer woodland 93,280
Rocky Mountain Subalpine and High Montane Conifer Forest —
Rocky Mountain mesic subalpline forest and woodland 293
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Table 4-1
Summary of Natural Communities and Other Land Cover in Plan Area

NATURAL COMMUNITY

Macrogroup

Group Acres

OTHER LAND COVERS 1,942,702
Agriculture 758,021
Developed and Disturbed Areas 1,170,824

Developed 394,271

Disturbed Lands 15,474

Rural 761,079
Not Mapped 13,857

Total 22,586,892

4.2.1 Dune Community

The dune community comprises approximately 1.9% (439,354 acres) of the Plan Area and
includes one macrogroup: North American warm semi-desert cliff, scree, and other rock
vegetation. North American warm desert dunes and sand flats is the only group in the
macrogroup. The dune community occurs throughout the Plan Area, with approximately 16
named dune systems, including approximately 12 systems in the Mojave Desert and lower
Great Basin Desert and 4 systems in the Sonoran Desert, as well as numerous smaller
dunes that are included in the mapping. The largest dune area, which includes the
Algodones Dunes, is located in the East Mesa-Sand Hill portion of the Sonoran Desert.

4.2.2 Forest Community

The forest community in the Plan Area comprises approximately 0.4% (82,984 acres) of
the land cover and is limited to the higher elevations in the Plan Area, where it occurs
primarily in the Piute Mountains in Kern County and the mountains in southwest San
Bernardino County (Figure 4-1). One macrogroup occurs in the Plan Area: Californian-
Vancouverian montane and foothill forest, all of which is in the California montane conifer
forest group.

4.2.3 Grassland Community

The grassland community covers less than 1% (186,382 acres) of the Plan Area and
includes three macrogoups: California annual and perennial grassland, inter-mountain dry
shrubland and grassland, and western North American temperate grassland and meadow
(Figure 4-1; Table 4-1).
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The California annual and perennial grassland macrogroup is the most common grassland
in the Plan Area, accounting for 88% (163,326 acres) of the grassland community, and
includes two groups: California annual forb/grass vegetation and Mediterranean California
naturalized annual and perennial grassland. This macrogroup is most common in the
western portion of the Plan Area, especially along the boundary from east of Bakersfield to
the southern end of the San Bernardino National Forest. The inter-mountain dry shrubland
and grassland macrogroup contains only the southern Great Basin semi-desert grassland
group and accounts for a very small area (75 acres) in the northwestern portion of the Plan
Area. The western North American temperate grassland and meadow macrogroup is only
mapped at the macrogroup level and accounts for only 10 acres in the Plan Area along Ana
Verde Creek in the Mojave Desert.

4.2.4 Riparian Community

The riparian community comprises approximately 0.3% (75,262 acres) of the Plan Area
and includes only one macrogroup: southwestern North American riparian, flooded and
swamp forest (Figure 4-1; Table 4-1). About 85% of the riparian community is mapped
only at the macrogroup level. The groups in the Plan Area that account for the remaining
15% of the riparian community are southwestern North American introduced riparian
scrub, southwestern North American riparian evergreen and deciduous woodland, and
southwestern North American riparian/wash scrub. The southwestern North American
riparian, flooded and swamp forest macrogroup occurs throughout the Plan Area, but is
more common in the Colorado Desert, Owens Valley, Tehachapi-Piute Mountains, and along
the Colorado River.

4.2.5 Rocky, Barren, and Unvegetated Community

The rocky, barren, and unvegetated community is the second-most common community in
the Plan Area behind scrub and chaparral and covers approximately 30% (6,823,992 acres)
of the total area. This community includes three macrogroups: California cliff, scree, and
other rock vegetation; North American warm semi-desert cliff, scree, and other rock
vegetation; and Vancouverian cliff, scree, and other rock vegetation (Figure 4-1; Table 4-1).

The California cliff, scree, and other rock vegetation macrogroup covers only 2 acres in the
Plan Area. The North American warm semi-desert cliff, scree, and other rock vegetation
macrogroup includes the desert playa group and the North American warm desert bedrock
cliff and outcrop group, the latter of which accounts for 92% (6,268,035 acres) of the rocky,
barren, and unvegetated community in the Plan Area. The North American warm desert
bedrock cliff and outcrop group occurs throughout the Plan Area in association with the
many mountain ranges. The desert playa group, which comprises more than 555,000 acres,
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occurs in a scattered distribution in the Mojave Desert and southern Owens Valley, with
relatively large contiguous areas in the Death Valley area, Owens Lake, Searles Valley,
Panamint Valley, Edwards Air Force Base, Devil’s Playground, Bristol Dry Lake, Cadiz
Valley, Ward Valley, and Soda Lake in the western portion of the Mojave National Preserve
(Figure 4-1). The Vancouverian cliff, scree, and other rock vegetation macrogroup includes
only the Sierra Nevada cliff and canyon group, which is limited to the western edge of the
Plan Area in the Sierra Nevada.

4.2.6 Scrub and Chaparral Community

The scrub and chaparral community makes up the majority of the Plan Area
(approximately 55% or 12,543,494 acres) (Figure 4-1). There are seven scrub
macrogroups and two chaparral macrogroups in the Plan Area (Table 4-1).

The Mojavean-Sonoran desert scrub macrogroup, which comprises the majority of the
scrub communities in the Plan Area, consists of two groups: the lower bajada and fan
Mojavean-Sonoran desert scrub group is much more common than Arizonan upland
Sonoran desert scrub group. The lower bajada and fan Mojavean-Sonoran desert scrub
group, at more than 8.6 million acres, is by far the single most common vegetation type in
the Plan Area, comprising 38% of the total area.

The California coastal scrub macrogroup includes two groups: central and south coastal
California coastal sage scrub and central and south coastal California seral scrub. This
macrogroup occurs primarily in the northwestern portion of the Plan Area along the
northern edge of the High Desert Plains and Hills ecoregion subsection of the Mojave
Desert. The cool semi-desert alkali-saline flats macrogroup is all mapped in the shadscale-
saltbush cool semi-desert scrub group. This occurs throughout the Plan Area, with larger
areas in the Mojave Desert and Owens Valley. The cool semi-desert wash and disturbance
scrub macrogroup includes the intermontane seral shrubland group, which is primarily in
the western portion of the Mojave Desert in the Plan Area.

The inter-mountain dry shrubland and grassland macrogroup includes two groups, but is
primarily mapped only at the macrogroup level. The intermontane deep or well-drained
soil scrub and Mojave and Great Basin upper bajada and toeslope groups together comprise
less than 5% of the macrogroup acreage. The macrogroup occurs primarily in the northern
portion of the Plan Area, especially in the eastern slopes of the Sierra Nevada, the western
portion of the Owens Valley, the Kingston Range-Valley Wells, and the Providence
Mountains-Lanfair Valley. The Madrean warm semi-desert wash woodland/scrub
macrogroup is mapped primarily at the macrogroup level, but also includes two groups:
Mojavean semi-desert wash scrub and Sonoran-Coloradan semi-desert wash
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woodland/scrub. This macrogroup is most common in the southeastern portion of the Plan
Area. This macrogroup is generally common throughout the Plan Area except in the
Coachella and Imperial valleys and the westernmost portion of the Plan Area. The western
North America tall sage shrubland and steppe macrogroup contains one group: the inter-
mountain west mesic tall sagebrush shrubland and steppe. This group is primarily located
in the Sierra Nevada and the northern portion of the Providence Mountains-Lanfair Valley
ecoregion subsection of the Mojave Desert.

The California chaparral macrogroup includes three groups: Californian mesic chaparral,
Californian xeric chaparral, and Californian pre-montane chaparral, with Californian xeric
chaparral being the most common chaparral group in the Plan Area. The California
chaparral macrogroup occurs primarily along the western boundary of the Plan Area. The
warm interior chaparral macrogroup, which is also located along the western boundary of
the Plan Area, contains only the western Mojave and western Sonoran Desert borderland
chaparral group.

4.2.7 Wetland Community

The wetland community covers approximately 1.4% (312,217 acres) of the Plan Area and
includes five macrogroups: cool semi-desert alkali-saline wetlands, warm semi-
desert/Mediterranean alkali-saline wetland, western North American wet meadow and low
shrub carr, western North American freshwater marsh, and open water (Figure 4-1). Each
of these macrogroups contains only one group in the Plan Area (Table 4-1). The Great Basin
cool semi-desert alkali basin and Southwestern North American salt basin and high marsh
groups are alkali-saline wetlands that occur in the central and northern portions of the
Plan Area, primarily in the Mojave Valley-Granite Mountains and Owens Valley. The
Californian warm temperate marsh/seep group comprises only 8 acres near Lancaster.

The western North American freshwater marsh macrogroup is primarily composed of the
arid west freshwater emergent marsh group, but approximately 268 acres are mapped only
at the macrogroup level. This macrogroup occurs primarily in the Owens Valley, along the
northeastern boundary of the Plan Area, in the High Desert Plains and Hills ecoregion
subsection of the Mojave Desert, and in and north of Moabi Regional Park along the eastern
boundary of the Plan Area.

The open water macrogroup accounts for approximately 71% (220,863 acres) of the
wetland community in the Plan Area, of which, 192,000 acres (87%) is the Salton Sea.
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4.2.8 Woodland Community

The woodland community comprises 0.8% (180,505 acres) of the Plan Area. There are
three macrogroups in the Plan Area, each with one group (Table 4-1).

The California forest and woodland macrogroup occurs in the Sierra Nevada in the
northwestern portion of the Plan Area, east of Bakersfield (Figure 4-1). There are 29 acres
mapped only at the broader macrogroup level, but the majority of this macrogroup falls
within the California broadleaf forest and woodland group.

The intermountain basins pinyon-juniper woodland macrogroup generally occurs in the
Sierra Nevada, the Little San Bernardino, Bighorn, and San Gorgonio mountains, all of
which is within the western Great Basin montane conifer woodland group. There are also
patches in the mountain ranges of the Eastern Mojave as well; these occur in the Kingston
Range, Clark Mountain Range, Nopah Range, Funeral Mountains, New York Mountains,
Providence Mountains, and Granite Mountains.

The Rocky Mountain subalpine and high montane conifer forest macrogroup occurs in the
Sierra Nevada in the northwestern portion of the Plan Area. All of this macrogroup in the
Plan Area is within the Rocky Mountain mesic subalpine forest and woodland group.

4.2.9 Other Land Covers
4.2.9.1 Agriculture

Agricultural areas are mapped over approximately 3.4% (758,021 acres) of the Plan Area
and are concentrated in three main regions: the Imperial Valley south of the Salton Sea, the
Palo Verde Valley in the Blythe region, and the Antelope Valley in the western Mojave
Desert (Figure 4-1; Table 4-1).

Almost 500,000 acres in Imperial County are in agricultural production (Imperial County
Farm Bureau 2011). Field crops account for most of the land in production, including about
166,000 acres of alfalfa; 66,000 acres of Sudangrass for hay; 44,000 acres of wheat; and
34,000 acres of sugar beets (UC Davis 2011a). Major vegetable crops include lettuce,
cabbage, carrots, onions, broccoli, cauliflower, sweet corn, bell pepper, chili peppers,
cantaloupes, mixed melons, and watermelons (UC Davis 2011a). Imperial County also
supports the largest number of feedlot and fed cattle in California (UC Davis 2011a).

The Palo Verde Valley supports about 108,000 acres of agricultural lands, of which about
60% is alfalfa, 11% cotton, 6% wheat and barley, and 5% Sudangrass and Bermuda grass
(Barrows 2007). Agriculture in the Antelope Valley is on a much smaller scale than the
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Imperial and Palo Verde valleys. The acreage of vegetable crops in the Antelope Valley
increased from about 9,090 acres in 1999 to 11,670 acres in 2000, due primarily to the
carrot industry (UC Davis 2011a). Other crops include alfalfa, dry onions, carrots, potatoes,
peaches, grapes, and nectarines.

4.2.9.2 Developed and Disturbed Areas

Developed land is mapped over approximately 1.7% (394,271 acres) of the Plan Area and
includes low- to high-intensity urban development and open space associated with
developed areas, including uses such as golf courses. Developed areas are concentrated in the
western Mojave in the Palmdale/Lancaster area; Victorville, Barstow, and Ridgecrest; and in
the Sonoran Desert in the El Centro area of the Imperial Valley and Blythe area (Figure 4-1).
Lands mapped as disturbed lands cover approximately 0.07% (15,474 acres) of the Plan
Area and generally are limited to the western Mojave area west and north of Edwards Air
Force Base and the Ridgecrest area. Lands mapped as rural cover approximately 3.4%
(761,079 acres) of the Plan Area and include areas of rural development in the western
Mojave, Morongo Valley, western Imperial Valley, and Blythe areas.

A small portion of the Plan Area, located largely in the west Mojave, Imperial Valley, and
along the eastern edge of the Plan Area, is classified as “unmapped” due to lack of data in
the source data for the land cover layer. These areas are primarily characterized by rural
development or agricultural land uses.

4.3 Biological Diversity

The tremendous biological diversity of the Plan Area reflects the size and geographic
diversity of the Plan Area. The Plan Area includes parts of three floristic provinces in
California: (1) the Desert Province consists of the Mojave and Sonoran deserts; (2) the
Great Basin Province east of the Sierra Nevada; and (3) the California Floristic Province
(Baldwin et al. 2002). Although these boundaries are distinct geographic divisions, the
plant communities and species often exhibit gradual transitions between the provinces
(Baldwin et al. 2002). It is often at these transition zones where biological diversity and
species richness is particularly high because of mixed transitional plant communities and
shared species. As described previously, the Plan Area also has numerous mountain ranges,
valleys, and basins and elevation ranges from less than 200 feet below MSL to more than
7,900 feet above MSL. This topographic diversity, which influences precipitation, runoff,
and temperature patterns, supports a large range of environmental gradients that are
associated with different plant and animal species assemblages.
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4.3.1 Natural Communities and Land Covers

This section discusses plant and wildlife species that are closely associated with the natural
communities identified in Section 4.2.

4.3.1.1 Dune Community

The dune community comprises approximately 1.9% of the Plan Area. As discussed in
Section 2.1.3, the Plan Area supports approximately 16 major dune systems in the Plan
Area, including about 12 in the Mojave Desert and Southern Great Basin Desert and about 4
in the Sonoran Desert (Pavlik 1985). As isolated systems with unique habitat conditions
(i.e., actively shifting sand), many species occurring in sand dunes are specifically adapted
and restricted to dune habitats. In a study of Mojave and Great Basin desert dunes systems,
Pavlik (1985, pp. 205-206) made the following observations about dune flora:

1) The taxonomic composition of the dune flora differs from that the desert as a
whole; 2) dune vegetation has a distinctive life form spectrum that may be
related to sand movement; 3) a subset of the flora appears to be edaphically
restricted to dunes and patches of sand habitat; and 4) the presence of endemic
taxa at several dunes indicates some degree of geographic and ecologic
isolation through time.

Pavlik (1985) found that common dune flora included members of Asteraceae, Fabaceae,
Chenopodiaceae, and Polemoniaceae and was somewhat deficient in Poaceae. Pavlik also
found that approximately 95% of the dune taxa were indigenous. About 68% of sand dune
flora recorded by Pavlik (1985) consisted of annuals (50%) and geophytes (18%). The
relative abundance of annuals and geophytes compared to perennial shrubs appears to be a
response to shifting sand conditions. Pavlik (1985) notes that annual species have higher
rates of carbon assimilation, growth, and development that minimizes the exposure time to
the harsh dune conditions (i.e., burial, abrasion, and deflation). Geophytes have ephemeral
shoots and rhizomes or rootstocks that can support buds near dune surface (Pavlik 1985).
Common herbaceous dune plant species include sand verbena (Abronia villosa), showy
desert-marigold (Baileya pauciradiata), desert lily (Hesperocallis undulata), basket evening
primrose (Oenothera deltoides ssp. deltoides), and fanleaf crinklemat (Tiquilia plicata)
(Baldwin et al. 2002).

Similar to plant species, dune wildlife species often are uniquely adapted to the dunes.
Fringe-toed lizards (Uma spp.) have morphological adaptations to living on fine sands,
including velvety skin, fringed toes with projecting point scales, a countersunk lower jaw,
earflaps, and camouflage (Stebbins 1985). The three species in the Mojave and Sonoran
deserts are endemic to different dune systems: the Colorado fringe-toed lizard (Uma
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notata) occurs in the Algodones Dunes in the Sonoran Desert; the Mojave fringe-toed lizard
(Uma scoparia) occurs in dunes systems in the Mojave Desert north to the southern end of
Death Valley and south to about Parker, Arizona; and the Coachella Valley fringe-toed lizard
(Uma inornata) occurs in the Coachella Valley west of the Plan Area within the Coachella
Valley Multiple Species Habitat Conservation Plan (Stebbins 1985).

Dune systems also support several endemic invertebrate species. As stated in an ISA (2010,
p. 15) report:

The Kelso Dunes alone have 10 described endemic arthropods (eight beetles,
a sand-treader cricket, and a Jerusalem cricket); the Algodones Dunes have
eight (seven beetles, one sand-treader cricket); and every southern California
dune system that has received any level of taxonomic surveys has one or
more endemic arthropods (at least 30 or 40 overall).

The CDFG Wildlife Species Matrix (CDFG 2011) includes several invertebrate species
documented in the different dune systems, including Kelso Dune glaresis scarab beetle
(Glaresis arenata), Kelso Jerusalem cricket (Ammopelmatus kelsoensis), Kelso giant sand
treader cricket (Macrobaenetes kelsoensis), Saline Valley snow-front June beetle (Polyphylla
anteronivea), and brown-tassel trigonoscuta weevil (Trigonoscuta brunnotesselata) in the
Mojave Desert. Invertebrates in the Sonoran Desert dune systems include Carlson’s dune
beetle (Anomala carlsoni), Hardys’ dune beetle (Anomala hardyorum), and Andrews’ dune
scarab beetle (Pseudocotalpa andrewsi) (CDFG 2010b).

At least one small mammal—desert kangaroo rat (Dipodomys deserti)—is closely
associated with dune habitats throughout the Mojave and Sonoran deserts where it digs
burrows at the base of perennial shrubs in more stabilized areas of dunes and not in areas
of rapidly shifting sand (Hoffmeister 1986).

4.3.1.2 Forest Community

The forest community in the Plan Area comprises approximately 0.4% of the land cover
and is limited to the higher elevations in the Plan Area, where they occur primarily in the
Piute Mountains in Kern County and the mountains in southwest San Bernardino County
(Figure 4-1). Similar to oak woodlands and forests, conifer forests provide important
breeding and foraging habitat for many species that do not occur in lower elevation
habitats, such as Cassin’s finch (Carpodacus cassinii) and Clark’s nutcracker (Nucifraga
columbiana). The relatively high proportion of decadent trees typically found in high
elevation conifer forest provide cavity and snag nesting habitat. Conifers also provide a
large insect prey base for many bird species, including a variety of warblers. Jeffrey pine
(Pinus jeffreyi) provides seed for many species, as well as bark and foliage that are food
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sources for squirrels (Sciuridae) and mule deer (Odocoileus hemionus). Coniferous forest is
also important transitory habitat for mule deer during migration. Due to the relatively
small amount of conifer forest in the Plan Area and its limitation to the western boundaries,
the wildlife populations dependent on coniferous habitats probably are relatively small, but
include several bird species that are common in coniferous habitats, such as Steller’s jay
(Cyanocitta stelleri), Clark’s nutcracker, pinyon jay (Gymnorhinus cyanocephalus), and
mountain chickadee (Poecile gambeli). Small mammals such as chipmunks are also strongly
associated with coniferous habitats. Several other small mammals that occur in the
coniferous habitats also are common in the woodland and savannah and scrub and
chaparral habitats, including deermouse (Peromyscus spp.) and woodrats (Neotoma spp.).
Common reptiles occurring in coniferous habitats include California kingsnake
(Lampropeltis getula californiae), California mountain kingsnake (Lampropeltis zonata),
western rattlesnake (Crotalus oreganus), gophersnake (Pituophis cantifer), common
gartersnake (Thamnophis sirtalis), western fence lizard (Sceloporus occidentalis), and side-
blotched lizard (Uta stansburiana), most of which are also common at lower elevations.
Uncommon reptiles and amphibians occurring at higher elevations and associated with
coniferous forests include southern rubber boa (Charina umbratica) and yellow-legged
frogs (Rana spp.).

4.3.1.3 Grassland Community

The grassland vegetation community covers approximately 0.8% of the Plan Area (Figure
4-1). Additionally, North American warm desert playas also support some grasslands (e.g.,
saltgrass [Distichlis spicata]) and may support large areas of herbaceous cover at times.

Desert grasslands provide important habitat for a wide variety of bird species. The bird
community in desert grasslands can be characterized by three foraging types: raptors,
insectivores, and granivores. Birds in these groupings may overlap somewhat (i.e., some of
the raptors and the granivores also take insect prey), but the ecological niches supporting
these groups are fairly distinct. It should be noted that most of the birds occurring in desert
grasslands are fairly widespread in the California deserts and not generally restricted to
desert grassland habitats.

Common raptors that forage in the desert grasslands include golden eagle (Aquila
chrysaetos), ferruginous hawk (Buteo regalis), northern harrier (Circus cyaneus),
Swainson’s hawk (Buteo swainsoni), red-tailed hawk (Buteo jamaicensis), prairie falcon
(Falco mexicanus), American kestrel (Falco sparverius), merlin (Falco columbarius),
burrowing owl (Athene cunicularia), short-eared owl (Asio flammeus), great horned owl
(Bubo virginianus), and loggerhead shrike (Lanius ludovicianus). The larger species, such as
golden eagle, red-tailed hawk, and great horned owl, primarily prey on rodents,
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lagomorphs, and reptiles, and the smaller species, such as American kestrel, burrowing
owl, short-eared owl, and loggerhead shrike, include smaller rodents, reptiles, amphibians,
small birds, and larger insects in their diet. Birds occurring in desert grasslands that are
primarily insectivores include lesser nighthawk (Chordeiles acutipennis), common
nighthawk ([Chordeiles minor] limited mostly to Owens Valley), western kingbird
(Tyrannus verticalis), Cassin’s kingbird (Tyrannus vociferans), Say’s phoebe (Sayornis saya),
horned lark (Eremophila alpestris), and western meadowlark (Sturnella neglecta). Most
granivorous birds, such as sparrows and finches, also include insects in their diets during
the breeding season. This group is characterized by stout beaks adapted to seed eating, and
includes vesper sparrow (Pooecetes gramineus), savannah sparrow (Passerculus
sandwichensis), lark sparrow (Chondestes grammacus), black-throated sparrow
(Amphispiza bilineata), and house finch (Carpodacus mexicanus).

Similar to birds, mammals occurring in grasslands can be categorized by their primary
foraging habitats: herbivores, granivores, omnivores, and carnivores. Further, most
mammal species using desert grasslands require other habitats for important aspects of
their daily activities for their life history. For example, many of the mammals found in
grasslands use shrubs, rocks, and other substrates for cover, refuge, or nesting and
burrowing. For this reason, many of the mammals using desert grasslands occur in
grassland/shrubland mosaics and shrub steppe vegetation types more frequently than
monotypic grasslands.

Common desert grassland herbivores (grazers and browsers) include desert cottontail
(Sylvilagus audubonii), black-tailed jackrabbit (Lepus californicus), white-tailed antelope
squirrel (Ammospermophilus leucurus), round-tailed ground squirrel (Xerospermophilus
tereticaudus), the endemic Mohave ground squirrel (Xerospermophilus mohavensis), and
Botta’s pocket gopher (Thomomys bottae). These species primarily forage on grasses and
forbs, but may also feed on leaves, flowers, fruits, seeds, and the squirrels also eat insects
and spiders. As a subterranean species, the pocket gopher feeds mostly on roots, tubers,
and bulbs.

The granivores using desert grasslands include kangaroo rats, pocket mice, and other mice.
The two kangaroo rats most likely to occur in grassland habitats are Merriam’s kangaroo
rat and chisel-toothed kangaroo rat (Dipodomys microps) in the Great Basin Desert.
However, as a specialist on shadscale (Atriplex confertifolia) leaves, the chisel-toothed
kangaroo rat also is restricted to areas with a mix of shrubs. Pocket mice are less likely to
occur in large, shrubless grassland areas because they primarily forage for seeds under
shrubs and, as quadrupeds, are less able to move quickly across large grassland areas
compared to the bipedal and highly mobile kangaroo rats.
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At least three omnivorous rodents, deermouse, western harvest mouse
(Reithrodontomys megalotis), and non-native house mouse (Mus musculus), occur in
grasslands. The deermouse and western harvest mouse are ubiquitous and the house
mouse occurs in association with developed and disturbed areas. These species feed on
seeds, fruits, and invertebrates.

Several mammalian carnivores hunt in desert grasslands for lagomorphs, rodents, birds,
reptiles, amphibians, and larger invertebrates, including coyote (Canis latrans), kit fox
(Vulpes macrotis), gray fox (Urocyon cinereoargenteus), and American badger. The
carnivorous southern grasshopper mouse (Onychomys torridus) also occurs in grasslands,
scrub-grassland mosaics, and shrub steppe vegetation types, feeding almost exclusively on
arthropods such as scorpions and grasshoppers, crickets, caterpillars, moths, and darkling
beetles. Southern grasshopper mouse also occasionally takes small vertebrates and forages
for seeds.

Desert grasslands, including grassland/shrubland mosaics and shrub steppe vegetation
types, provide habitat for several reptile species, but similar to the mammals, these species
occur in other vegetation types that provide cover, prey, and refuge (e.g., rocks, burrows,
and debris). Snakes commonly occurring in desert grasslands include night snake
(Hypsiglena torquata), California kingsnake, coachwhip (Coluber flagellum), gophersnake,
long-nosed snake (Rhinocheilus lecontei), western patch-nosed snake (Salvadora hexalepis),
western groundsnake (Sonora semiannulata), western diamond-backed rattlesnake
(Crotalus atrox), and northern Mohave rattlesnake (Crotalus scutulatus scutulatus). These
snakes primarily prey on lizards, small mammals, smaller snakes, nesting birds, and
amphibians. Fewer lizards occupy grasslands, but include side-blotched lizard, long-nosed
leopard lizard (Gambelia wislizenii), western fence lizard, and desert spiny lizard
(Sceloporus magister).

4.3.1.4 Riparian Community

The riparian community comprises approximately 0.3% of the Plan Area and can be
associated with springs and areas of surface water, which provide some of the most
productive wildlife habitat in the Plan Area (Figure 4-1). These “oases” provide water,
cover, shade, and abundant food resources (e.g., insects and other invertebrates) for
migrating and resident bird species. Some of the important oases in the Plan Area include
the Lower Colorado River system; riparian habitats associated with the Salton Sea in
Imperial and Riverside counties; Agua Caliente Springs, Borrego Springs, Bow Willow
Springs, and Dos Cabezas Spring in eastern San Diego County; Morongo Valley, Twentynine
Palms, Box S Spring, Old Woman Spring, and Sarasota Spring in San Bernardino County;
and Amargosa River, Furnace Creek Ranch, and Scotty’s Castle in Inyo County (Small 1994).
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Many bird species nest in desert riparian habitats in the Plan Area, including southwestern
willow flycatcher (Empidonax traillii extimus), least Bell’s vireo (Vireo bellii pusillus), hairy
woodpecker (Picoides villosus), vermilion flycatcher (Pyrocephalus rubinus), Lucy’s warbler
(Oreothlypis luciae), yellow warbler (Dendroica petechia), elf owl (Micrathene whitneyi)
(only along the Colorado River), brown-crested flycatcher (Myiarchus tyrannulus), black
phoebe (Sayornis nigricans), great-tailed grackle (Quiscalus mexicanus), yellow-breasted
chat (Icteria virens), common yellowthroat (Geothlypis trichas), summer tanager (Piranga
rubra), blue grosbeak (Passerina caerulea), song sparrow (Melospiza melodia), and black-
billed magpie (Pica hudsonia) (only northern Mojave Desert and Owens Valley). Other
species are migrants or winter visitors in desert riparian habitats, including red-naped
sapsucker (Sphyrapicus nuchalis), belted kingfisher (Ceryle alcyon), tree swallow
(Tachycineta bicolor), house wren (Troglodytes aedon), spotted towhee (Pipilo maculatus),
vesper sparrow, and lark sparrow.

Bird species occurring in both desert riparian and desert wash include Gila woodpecker
(Melanerpes uropygialis), ash-throated flycatcher (Myiarchus cinerascens), crissal thrasher
(Toxostoma crissale), orange-crowned warbler (Oreothlypis celata), Gambel's quail
(Callipepla gambelii), common nighthawk, verdin (Auriparus flaviceps), green-tailed towhee
(Pipilo chlorurus), Abert's towhee (Melozone aberti), and gilded flicker (Colaptes
chrysoides).

Many other bird species, as well as reptiles and mammals, that are not desert riparian or
desert wash dependent often use these habitats for water and food resources. Reptiles and
mammals that commonly occur in sandy soils, such as sidewinder (Crotalus cerastes),
desert horned lizard (Phrynosoma platyrhinos), desert iguana (Dipsosaurus dorsalis), zebra-
tailed lizard (Callisaurus draconoides), little pocket mouse (Perognathus longimembris), and
desert pocket mouse (Chaetodipus penicillatus) are often found in desert washes.

Common amphibians found in desert riparian and desert wash habitats include Baja
California treefrog (Pseudacris hypochondriaca) and Woodhouse’s toad (Anaxyrus
woodhousii), red-spotted toad (Anaxyrus punctatus), great plains toad (Bufo cognatus), Baja
California treefrog (Pseudacris hypochondriaca), and Rio Grande leopard frog (Lithobathes
berlandieri) (introduced in Lower Colorado River and Imperial County area). Less common
amphibians associated with desert riparian and wash habitats include arroyo toad
(Anaxyrus californicus), Sonoran desert toad (Ollotis alvaria) (previously called Colorado
River toad [Bufo alvarius]), Arizona toad (Anaxyrus microscaphus), and Couch’s spadefoot
(Scaphiopus couchii). Arroyo toad in the Plan Area is limited to the desert slopes of the
Transverse Ranges and currently is only known from the upper Mojave River area. The
California range of the Sonoran desert toad is limited to the extreme southeast portion of
the Sonoran Desert. This species has not been collected since 1955 and may be extirpated
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from California (Jennings and Hayes 1994). Couch’s spadefoot is known from scattered
locations east of the Algodones Dunes and north into San Bernardino County
(CaliforniaHerps 2011).

4.3.1.5 Rocky, Barren, and Unvegetated Community

The rocky, barren, and unvegetated community covers approximately 30% of the Plan Area
(Figure 4-1). Although these areas are generally unvegetated, they may include areas of
sparse shrub cover that provide wildlife habitat.

Several birds are associated with unvegetated and sparsely vegetated areas. The rock wren
(Salpinctes obsoletus) uses rock outcrops, talus slopes, cliffs, and banks where it gleans
spiders, insects, and other small invertebrates from rocks and crevices and also nests
under large rocks or in cavities and crevices among the rocks. The canyon wren (Catherpes
mexicanus) also occurs in rocky canyons. The canyon wren also gleans spiders, insects, and
other small invertebrates and nests on rock ledges, shelves, and crevices, usually near
water. Cliff swallow (Petrochelidon pyrrhonota) builds mud nests on rock overhangs and
cliffs, but a source of mud must be nearby; this species is not widespread in the Plan Area.
Some highly mobile birds use secluded rock outcrops and ledges for nesting, including
golden eagle, prairie falcon, and common raven (Corvus corax).

Of the mammals, several bat species use rock outcrops and crevices for day roosting sites.
The bat species most strongly associated with rocky crevices include Yuma myotis (Myotis
yumanensis), Californian myotis (Myotis californicus), long-legged myotis (Myotis volans),
western pipistrelle (Pipistrellus hesperus), spotted bat (Fuderma maculatum), and pocketed
free-tailed bat (Nyctinomops femorosaccus), which must drop from a height to gain flying
speed. Other bat species that use rock crevices include fringed myotis (Myotis thysanodes),
western small-footed myotis (Myotis ciliolabrum), pallid bat (Antrozous pallidus), and
Brazilian free-tailed bat (Tadarida brasiliensis). Other bat species that use caves, mines, and
tunnels that are often associated with unvegetated areas are California leaf-nosed bat
(Macrotus californicus) and Townsend’s big-eared bat (Corynorhinus townsendii). The use
of roost sites by bats in the Plan Area is not well understood, but several bat species have
been recorded in various areas of the Plan Area. Californian myotis has been documented
in southern Inyo County, eastern Kern County, and south-central San Bernardino County.
The pallid bat and Townsend'’s big-eared bat have been documented in scattered locations
throughout the Plan Area (see Sections 5.3.6 and 5.3.8 for full details). California leaf-nosed
bat has been documented in several locations in the southern portion of the Plan Area (see
Section 5.3.3). Several other species have been documented in a single area: big brown bat
(Eptesicus focus) has been documented in northern Riverside County; Yuma myotis has
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been documented in eastern Los Angeles County; and long-legged myotis has been
documented in southern Inyo County.

Several other mammals are strongly associated with unvegetated habitats. Spiny pocket
mouse (Chaetodipus spinatus) occurs in the Sonoran Desert and canyon mouse (Peromyscus
crinitus) occurs throughout the Plan Area in rocky habitats. The canyon mouse burrows
beneath rocks and in rock crevices. Among other habitats, bighorn sheep occur in scattered
locations in steep and rugged rocky terrains associated with the many mountain ranges in
the Plan Area. Bighorn sheep use rocky terrains for escape, bedding, and lambing, but move
to more open and exposed habitats to foraged and access water. The rock squirrel
(Spermophilus variegatus) is endemic to the Providence Mountains in the Eastern Mojave
Desert where it uses rocky areas for burrows and dens.

Reptiles closely associated with rocky areas include chuckwalla (Sauromalus ater), Great
Basin collared lizard (Crotaphytus bincinctores), rosy boa (Lichanura trivirgata), and
speckled rattlesnake (Crotalus mitchellii).

Playas are fairly devoid of vegetation due to highly alkaline soils but do provide unique and
important seasonal wetland resources for a variety of migratory and wintering birds. For
example, Searles Dry Lake east of Trona and Koehn Dry Lake northeast of California City
have spring-fed wetlands that expand with winter rains that produce highly productive
alkali meadows and mudflats (National Audubon Society 2011a). Harper Dry Lake near
Barstow also provides wetland habitat for birds (BLM 2007). Thousands of migratory and
wintering waterfowl and shorebirds are attracted to these wetland resources, including
phalaropes (Phalaropus spp.), teal and pintail (Anas spp.), eared grebe (Podiceps nigricollis),
American white pelican (Pelecanus erythrorhynchos), herons and egrets (Ardeidae), killdeer
(Charadrius vociferus), stilts and avocets (Recurvirostridae), white-faced ibis (Plegadis
chihi), northern harrier, and short-eared owl (National Audubon Society 2011a; BLM
2007). Snowy plover (Charadrius alexandrinus) has been documented to nest at Harper Dry
Lake and Searles Dry Lake (Garrett and Dunn 1981; National Audubon Society 2011a).
Raptors such as peregrine falcon (Falco peregrinus), which hunt for waterfowl, also occur in
these areas and other predators, such as coyote, are attracted to these resources when
large congregations of birds are present.

4.3.1.6 Scrub and Chaparral Community

The scrub and chaparral community makes up the majority of the Plan Area (approximately
55%). As shown in Table 4-1, desert scrub is composed of several macrogroups and groups.
For the purpose of describing wildlife species associations, Joshua tree woodland is included

DUDEK

I—‘;E 4-21 March 2012



DRAFT
March 2012

DRECP Baseline Biology Report

in this community type because it often occurs in a mosaic with desert scrub communities
and these communities have many species in common.

The wildlife communities in desert scrub are quite diverse, but there are several species of
birds, mammals, and reptiles that are distinctly representative of desert scrub. Generally,
these species either do not occur outside of the desert scrub or if they do occur elsewhere,
the desert is an important stronghold of their range, or the desert scrub is an important
part of the life cycle (wintering habitat).

Bird species typically considered to be “desert species” and which commonly occur in
desert scrub include Gambel’s quail, white-winged dove (Zenaida asiatica), greater
roadrunner (Geococcyx californianus), common poorwill (Phalaenoptilus nuttallii), Costa’s
hummingbird (Calypte costae), verdin, cactus wren (Campylorhynchus brunneicapillus),
black-tailed gnatcatcher (Polioptila melanura), LeConte’s thrasher (Toxostoma lecontei),
green-tailed towhee (winter range), Abert’s towhee, Brewer’s sparrow (Spizella breweri;
winter range), and black-throated sparrow. Bendire’s thrasher (Toxostoma bendirei) occurs
locally in Joshua tree woodland, as well as desert succulent scrub.

Mammals that are common, but generally limited to desert scrub in the Plan Area are
almost all rodents. Most of the rodent species are kangaroo rats or pocket mice and several
occur throughout the Mojave and Sonoran deserts, including Merriam’s kangaroo rat,
desert kangaroo rat, little pocket mouse, and long-tailed pocket mouse (Chaetodipus
formosus). Other kangaroo rats and pocket mice are less widespread and more locally
distributed, including Great Basin pocket mouse (Perognathus parvus), desert pocket
mouse (Sonoran Desert and locally in Mojave Desert), spiny pocket mouse (primarily
Sonoran Desert), chisel-toothed kangaroo rat (Mojave and Great Basin desert areas
supporting shadscale), and Panamint kangaroo rat (Dipodomys panamintinus) (Mojave and
Great Basin deserts). Other common rodents in the desert scrub communities include
cactus mouse (Peromyscus eremicus), canyon deermouse, grasshopper mouse (Onychomys
torridus), and desert woodrat (Neotoma lepida). The white-throated woodrat (Neotoma
albigula) occurs throughout the Sonoran Desert. Several squirrel species occupy desert
scrub in the Plan Area, but with the exception of the widespread white-tailed antelope
squirrel, these species tend to have limited distributions. The round-tailed ground squirrel
is also fairly widespread in the Sonoran Desert and Eastern Mojave Desert. The Mohave
ground squirrel is limited to the western Mojave Desert in the eastern Kern, northeastern
Los Angeles, western San Bernardino, and southwestern Inyo counties. The rock squirrel is
limited to the Providence Mountains in the Eastern Mojave Desert. Two lagomorphs are
common throughout the scrub communities—black-tailed jackrabbit and desert cottontail.
Other “desert” mammal species that occur throughout the Plan Area in the desert scrub
communities are Crawford’s gray shrew (Notiosorex crawfordi) and kit fox.
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A variety of reptile species occupy the desert scrub and woodlands in the Plan Area. Most
notable among these is the desert tortoise, which occurs throughout most of the
undisturbed and less disturbed areas of the Plan Area. Other reptile species commonly
occurring in both the Mojave and Sonoran deserts include common chuckwalla, desert
horned lizard, desert iguana, desert spiny lizard, long-nosed leopard lizard, zebra-tailed
lizard, western groundsnake, western shovelnose snake (Chionactis occipitalis), and
sidewinder. The Great Basin collared lizard occurs in the Mojave Desert and northeastern
portion of the Sonoran Desert. Species generally restricted to the Mojave Desert include
desert night lizard (Xantusia vigilis) and Mojave rattlesnake (Crotalus scutulatus). Species
mostly limited to the Sonoran Desert include flat-tailed horned lizard (Phrynosoma mcallii)
and western diamond-backed rattlesnake. The Gila monster (Heloderma suspectum) is
restricted to a small area in northeastern San Bernardino County. Although some of these
species are geographically widespread and common, they occur patchily within their range
in specific microhabitats. For example, sidewinders often occur in sandy washes and
windblown sand areas where they can burrow under the sand and wait for prey. The
chuckwalla, on the other hand, is mostly restricted to the cover of rocky and boulder-
strewn habitats. Generally, reptiles can be characterized as species associated either with
flatter, open terrain with sandy soils (e.g., desert horned lizard, desert spiny lizard, long-
nosed leopard lizard, zebra-tailed lizard, and Mojave rattlesnake) or with rocky and/or
brushy and woody areas (e.g., chuckwalla, Great Basin collared lizard, desert night lizard,
and western diamond-backed rattlesnake).

The more mesic coastal scrub and chaparral vegetation types have a limited distribution in
the Plan Area and tend to occur at the mid-elevations of the mountain ranges that bound
the desert portions of the Plan Area. The wildlife communities in the coastal scrub and
chaparral support species that are more common in cismontane and coastal regions of
Southern California and less tolerant of the harsh arid desert conditions.

Year-round resident species that typically only are found in the scrub and chaparral
community include California quail (Callipepla californica), California thrasher (Toxostoma
redivivum), wren-tit (Chamaea fasciata), California towhee (Melozone crissalis), spotted
towhee, rufous-crowned sparrow (Aimophila ruficeps), and black-chinned sparrow
(Spizella atrogularis). Certain small mammals are also fairly exclusive to coastal scrub and
chaparral habitats, including dusky-footed woodrat (Neotoma fuscipes), Pacific kangaroo
rat (Dipodomys agilis), Dulzura kangaroo rat (Dipodomys simulans), brush deermouse
(Peromyscus boylii), California deermouse (Peromyscus californicus), California pocket
mouse (Chaetodipus californicus), San Diego pocket mouse (Chaetodipus fallax), and brush
rabbit (Sylvilagus bachmani). Common reptiles found in scrub and chaparral habitats
include common kingsnake (Lampropeltis getula), western rattlesnake, coachwhip,
gophersnake, western fence lizard, western whiptail (Aspidoscelis tigris), and side-blotched
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lizard. There are also a number of wildlife species that commonly occur in mesic coastal
scrub and chaparral and that are also relatively common and widespread in desert scrub
communities, including greater roadrunner, Costa’s hummingbird, ash-throated flycatcher,
cactus wren, blue-gray gnatcatcher (Polioptila caerulea), phainopepla (Phainopepla nitens),
loggerhead shrike, sage sparrow (Amphispiza belli) (only winters in desert), black-tailed
jackrabbit, desert cottontail, little pocket mouse (locally in sparse scrub with sandy soils
and washes), cactus deermouse, North American deermouse (Peromyscus maniculatus),
desert woodrat, bobcat (Lynx rufus), mountain lion (Puma concolor), and gray fox. Ringtail
(Bassariscus astutus) also occurs throughout the state in riparian scrub, but is uncommon
in the deserts and Southern California. Mule deer occur in both coastal scrubs and
chaparral and in brushier habitats in the Mojave and Sonoran deserts. Reptiles tend to be
more limited in distribution, but species that occur in both mesic coastal scrub and
chaparral and the desert communities include common kingsnake, coachwhip,
gophersnake, rosy boa, western patch-nosed snake, glossy snake (Arizona elegans), side-
blotched lizard, and western whiptail.

4.3.1.7 Wetland Community

The wetland community covers approximately 1.4% of the Plan Area and includes alkali
and freshwater marshes, as well as open water (Figure 4-1). This community provides
important habitat for several taxa, and especially for birds, because they are valuable
wetland habitat “islands” in an arid landscape that provide cover for nesting and
concentrated food sources that do not occur elsewhere in the region.

Marsh habitats with dense stands of cattail (Typha spp.) provide nesting habitat for several
bird species in the Plan Area, including least bittern (Ixobrychus exilis), clapper rail (Rallus
longirostris), black rail (Laterallus jamaicensis), marsh wren (Cistothorus palustris),
common yellowthroat, red-winged blackbird (Agelaius phoeniceus), yellow-headed
blackbird (Xanthocephalus xanthocephalus), redhead (Aythya americana), ruddy duck
(Oxyura jamaicensis), common moorhen (Gallinula chloropus), and American coot (Fulica
americana) (Patten et al. 2003). Marsh habitats also provide foraging and/or resting and
loafing habitat for many more avian taxa such as grebes (Podicipedidae); many species of
herons, bitterns, and allies; ibises and spoonbills (Threskiornithidae), including white-
faced ibis (Plegadis chihi); ducks and geese (Anatidae), including uncommon species such
as wood duck (Aix sponsa); raptors such as northern harrier, and peregrine falcon; rails
(Gruiformes) such as Virginia rail (Rallus limicola) and sora (Porzana carolina); stilts and
avocets; sandpipers (Scolopacidae) such as solitary sandpiper (Tringa solitaria), western
sandpiper (Calidris mauri), short-billed dowitcher (Limnodromus griseus), long-billed
dowitcher (Limnodromus scolopaceus), and Wilson’s snipe (Gallinago delicata); belted
kingfisher; and swallows (Hirundinidae) (Garrett and Dunn 1981).
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Amphibians expected to use marsh habitats in the Plan Area include Baja California
treefrog, American bullfrog (Lithobates catesbeianus), Woodhouse’s toad, and possibly
Sonoran desert toad. The Baja California treefrog and bullfrog are widespread in most
aquatic habitats in much of California, including desert areas. Woodhouse’s toad occurs
along the lower Colorado River, in orchards between Indio and the Salton Sea, and in
irrigated lands in the Imperial Valley (Zeiner et al. 1988). The Colorado River toad is
uncommon in the lower Colorado River area and irrigated areas of Imperial County (Zeiner
et al. 1988).

At least two mammals may occur in marsh habitat associated with the Colorado River
system - Arizona cotton rat (Sigmodon arizonae) and muskrat (Ondatra zibethicus)
(Zeiner et al. 1990). The muskrat also may occur in marshy habitat elsewhere in the Plan
Area such as the Salton Sea and at least two locations in southern Inyo County (Zeiner et
al. 1990). The muskrat is primarily herbivorous and feeds on aquatic plants such as
cattails and bulrush (Schoenoplectus spp.), but also preys on small vertebrates such as
crayfish (Zeiner et al. 1990).

Marshes also support a variety of aquatic invertebrates that provide food for birds and
mammals that nest and forage in the marshes. Carnivorous birds such as bitterns, herons
and egrets, and rails prey on many invertebrates, including crayfish, insects, spiders,
worms, slugs, and snails. They also take amphibians, small mammals, and reptiles in the
vicinity of the marshes. Ducks such as redhead and ruddy duck and gallinues such as
common moorhen and American coot are primarily herbivorous, feeding on tubers, foliage
and stems, and seeds of aquatic plants, and algae, but also take some insects.

Several pupfish are known from aquatic and marshy habitats in the Mojave Desert,
including Amargosa pupfish (Cyprinodon nevadensis amargosae), Saratoga Springs pupfish
(Cyprinodon nevadensis nevadensis), Shoshone pupfish (Cyprinodon nevadensis Shoshone),
which are subspecies of Cyprinodon nevadensis; and Cottonball Marsh pupfish (Cyprinodon
salinus milleri) and Salt Creek pupfish (Cyprinodon salinus salinus), which are subspecies of
Cyprinodon salinus (Moyle 2002).

Amargosa pupfish inhabit freshwater marsh in the Amargosa River in Amargosa Canyon
and marshes associated with ditches that drain Tecopa Hot Springs and Tecopa Bore. These
broad marshes support algae and emergent cattails and rush (Juncus spp.). The Saratoga
pupfish only occurs in Saratoga Springs in the southeastern corner of Death Valley. The
Shoshone pupfish historically occurred in Shoshone Springs, but is now confined to
artificial refuges (Moyle 2002). These pupfish primarily feed on cyanobacteria and algae,
but seasonally prey on small invertebrates such as chironomid larvae, ostracods, copepods,
and mosquito larvae (Moyle 2002). They occur in areas where the water column velocities
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are less than 2 centimeters (0.79 inches/second (Moyle 2002). Seasonal water
temperatures range from 10 to 38°C (50 and 100°F) and may be close to freezing during
severe winters; the maximum water temperature these pupfish can stand is about 42°C
(108°F) (Moyle 2002).

In contrast to Amargosa pupfish, the Cottonball Marsh pupfish and Salt Creek pupfish are
adapted to much more saline conditions that may be more than two times saltier than
seawater at times. Both subspecies occur on the Death Valley floor - Salt Creek pupfish on
Salt Creek in the northern part of Death Valley and Cottonball Marsh pupfish in a marsh
adjacent to the sink for Salt Creek (Moyle 2002). Occupied pools are bordered by salt-
tolerant plants, such as saltgrass (Distichlis spicata), and pickleweed (Salicornia spp.). The
Salt Creek pupfish primarily feeds on algae and cyanobacteria, but the Cottonball Marsh
pupfish, and likely the Salt Creek pupfish, also feeds on amphipods, ostracods, and small
snails that occur on algal mats (Moyle 2002). Seasonal water temperatures range from
near freezing to almost 400C (104°F). Salt Creek pupfish can tolerate water temperatures
to up 389 C (50°F) and survive in short-term exposure to 43°C (109°F) (Moyle 2002). Salt
Creek pupfish exhibit opportunistic, explosive population increases when water flows are
high, possibly reaching peaks in the millions and measuring densities of 527 fish per
square meter (Moyle 2002). The population peaks, followed by die-offs when waters
recede, provide abundant food source for bird such herons and egrets and comment
ravens (Moyle 2002).

The desert pupfish (Cyprinodon macularius) occurs in small isolated populations around
the Salton Sea and Colorado River, in shoreline pools and irrigation drainages with quiet
water conditions (Moyle 2002). They have also been introduced into sanctuaries in Anza-
Borrego State Park and elsewhere. Desert pupfish are adapted to a wide range of habitat
conditions, occurring in fresh water to highly saline conditions twice as salty as sea water
and water temperatures ranging from 79C to 45°C (45°F to 113°F) (Moyle 2002). During the
winter, they bury themselves under loose debris and become dormant (Moyle 2002). They
are opportunistic omnivores, feeding on algae, ostracods, copepods, aquatic crustaceans,
insect larvae, and small snails.

4.3.1.8 Woodland Community

The woodland community comprises approximately 0.8% of the Plan Area (Figure 4-1).
Wildlife inhabiting pinyon-juniper woodlands also often occur in chaparrals and coastal
scrubs and/or desert scrubs, but a few species are closely associated within pinyon-juniper
woodlands. Bird species typical of the woodland communities in the Plan Area, but that are
also commonly found in other vegetation types include Brewer’s sparrow, black-chinned
sparrow, western scrub-jay (Aphelocoma californica), oak titmouse (Baeolophus inornatus),
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bushtit (Psaltriparus minimus), Bewick’s wren (Thryomanes bewickii), loggerhead shrike,
crissal thrasher, gray-headed junco (Junco hyemalis caniceps), ladder-backed woodpecker
(Picoides scalaris), ash-throated flycatcher, Cassin’s kingbird, mountain chickadee (at
higher elevations), blue-gray gnatcatcher, black-throated gray warbler (Dendroica
nigrescens), and Scott’s oriole (Icterus parisorum). Species that are somewhat limited to
pinyon-juniper woodland include pinyon jay, which breeds in pinyon, but may forage in
shrublands and grassland; juniper titmouse (Baeolophus ridgwayi), which occurs in the
north and northeastern portions of the Mojave desert; hepatic tanager (Piranga flava),
which is a rare summer resident in pinyon-juniper woodland on Clark Mountain, in the
Kingston Mountains, the New York Mountains, and the northeastern San Bernardino
Mountains; and gray vireo (Vireo vicinior), which also require dense stands of chaparral
near pinyon-juniper woodlands (Garrett and Dunn 1981; Small 1994).

During the winter months, large numbers of birds forage on the juniper berries, including
robins (Turdus migratorius), cedar waxwings (Bombycilla cedrorum), western bluebirds
(Sialia mexicana), and evening grosbeaks (Coccothraustes vespertinus) (Small 1994). The
pinyon pine nuts are important food for the pinyon jay and Clark’s nutcracker during the
winter (Small 1994).

The CDFG Species of Special Concern pallid San Diego pocket mouse (Chaetodipus fallax
pallidus) occurs in pinyon-juniper, as well as scrubs and chaparral in the Peninsular
Ranges. Other relatively common mammals occurring in pinyon-juniper woodland, as well
as other vegetation types, are black-tailed jackrabbit, brush rabbit, desert cottontail, Pacific
kangaroo rat, California pocket mouse, dusky-footed woodrat, desert woodrat, as well as
several deermouse species. Large mammals include mule deer, mountain lion, and bobcat.
As with birds and mammals, the reptiles found in pinyon-juniper woodland are often found
in other vegetation types at lower and higher elevations. Snakes expected to occur in
pinyon-juniper woodlands include rosy boa, glossy snake, California striped snake (Coluber
lateralis lateralis), speckled rattlesnake, red diamond rattlesnake (Crotalus ruber), and
western rattlesnake, among others. Lizards expected to occur include western fence lizard,
side-blotched lizard, coast horned lizard (Phrynosoma blainvillii), and western whiptail.

Oak woodlands provide important breeding and foraging habitat for a variety of species,
particularly birds. Birds characteristic of oak woodlands and forests include acorn
woodpecker (Melanerpes formicivorus), Nuttall’'s woodpecker (Picoides nuttallii), northern
flicker (Colaptes auratus), white-breasted nuthatch (Sitta carolinensis), western scrub-jay,
oak titmouse, band-tailed pigeon (Patagioenas fasciata), and Hutton’s vireo (Vireo huttoni)
(Small 1994). Acorns are an important food source for several common bird species,
including acorn woodpecker, western scrub-jay, and oak titmouse. Caching of acorns by
scrub jays also promotes oak regeneration and recruitment. Understory shrubs and
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herbaceous vegetation in oak woodlands and forests also provide other food resources for
native species, including arthropods, fruits, and seeds. Most of the birds associated with
woodlands and forests use the trees for roosting, perching, refuge, or nesting. Nesting
cavities and snags in woodlands and savannahs are particularly important for acorn
woodpecker, oak titmouse, and western bluebird, as well as the special-status purple
martin (Progne subis). Large oak trees provide nesting and roosting habitat for several
raptors, including golden eagle, red-tailed hawk, red-shouldered hawk (Buteo lineatus), and
American kestrel. Mammals such as mule deer, gray fox, bobcat, and common raccoon use
woodland and forests for cover, refuge, and movement. Gray squirrels (Sciurus griseus) rely
on woodlands for cover, nesting cavities, and acorns as a food source. The understory of
woodlands and savannahs provides herbaceous and leaf-litter cover and food resources for
a variety of small species, including various mice and reptile species.

4.3.1.9 Other Land Covers
Agricultural Areas

Agricultural areas are mapped over approximately 3.4% of the Plan Area and are
concentrated in three main regions: the Imperial Valley south of the Salton Sea, the Palo
Verde Valley in the Blythe region, and the Antelope Valley in the western Mojave Desert
(Figure 4-1). Generally, all three areas provide important wintering and migration habitat
for many bird species, especially shorebirds.

The agricultural fields in the Imperial Valley attract a large number of birds that visit the
Salton Sea during migration and for wintering. Many of these species forage and rest in the
agricultural fields and use the irrigated fields and associated canals and ditches. Food
sources in these agricultural fields can be abundant, especially when disking or grazing
unearths or flushes various terrestrial insects, such as crickets, grubs, and grasshoppers.
Waste grain provides food sources for seed-eaters such as blackbirds, goldfinches, and
sparrows (Small 1994). The agricultural fields in the Imperial Valley are particularly
important habitat for many water birds (including shorebirds), as well as other avian
species. In 1999, Shuford et al. (2000) recorded 38,398 individuals of at least 63 bird
species over 12 monthly surveys in agricultural fields in the northern Imperial Valley. The
three dominant species observed during this study were ring-billed gull (Larus
delawarensis) (12,092 individuals), cattle egret (Bubulcus ibis) (10,862 individuals), and
red-winged blackbird (4,034 individuals), accounting for 70% of all the birds counted.
Other relatively common species detected (i.e., more than 100 individuals counted), in
descending order of abundance, were white-faced ibis, snow/Ross’s goose (Chen spp.),
long-billed curlew (Numenius americanus), black-necked stilt (Himantopus mexicanus),
black tern (Chlidonias niger), swallow spp., killdeer, laughing gull (Leucophaeus atricilla),
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western meadowlark, least sandpiper (Calidris minutilla), black-bellied plover (Pluvialis
squatarola), ~whimbrel (Numenius phaeopus), Brewer’s blackbird (Euphagus
cyanocephalus), American pipit (Anthus rubescens), Wilson’s phalarope (Phalaropus
tricolor), greater yellowlegs (Tringa melanoleuca), tree swallow, horned lark, American
kestrel, and yellow-headed blackbird. Fourteen of the 20 most abundant taxa in
agricultural fields were shorebirds (Shuford et al. 2000). Agricultural fields with a grass
component were the most frequently used, accounting for 39% of all birds, followed by
alfalfa fields with 31% and bare fields with 24% of birds. Most of the activity in the fields
was feeding (65%), followed by resting (23%), and flying (10%) (Shuford et al. 2000).
Periodic burning of fields, such as asparagus, provides particularly valuable habitat for
wintering mountain plovers (Charadrius montanus), horned larks, and American pipits
(Patten et al. 2003).

The canals and drainage ditches in the Imperial Valley also provide extremely important
habitat for the burrowing owl, which supports one of the largest breeding populations in
California. There were an estimated 5,600 pairs (range 3,405 to 7,775) in Imperial Valley
during 1992 and 1993 (Gervais et al. 2008). This estimate dropped to 4,879 pairs in 2007
and 3,557 pairs in 2008. Burrowing owls in this region nest along the soft earthen
embankments of canals and ditches and roads in areas surrounded by crops, and about
80% of foraging occurs within about 1,950 feet of the nest burrow (Gervais et al. 2008).

In addition to burrowing owl and American kestrel, other raptors also commonly forage in
agricultural fields, including barn owl (Tyto alba), great horned owl, and northern harrier,
as well less commonly occurring raptors such as merlin, ferruginous hawk, and Swainson’s
hawk (Patten et al. 2003). Rodents, including ground squirrels and pocket gophers
(Thomomys bottae), and large invertebrates may be abundant on agricultural lands and
attract foraging raptors.

The Palo Verde Valley supports fewer numbers of birds compared to the Imperial Valley
due to the Imperial Valley’s proximity to the Salton Sea and substantially more agriculture.
However, the close proximity of the Palo Verde Valley to the Colorado River makes this
area an important migration route and the adjacent agricultural fields in the area provide
important habitat for migrant shorebirds when flooded, including large numbers of
mountain plover, whimbrel (numbering up to 10,000 in the spring), and long-billed curlew
(National Audubon Society 2011b).

The Antelope Valley in the Western Mojave Desert also supports a substantial amount of
agriculture, although on a much smaller scale than the Imperial and Palo Verde valleys.
Alfalfa fields in the Antelope Valley are important foraging habitat for the small local
breeding population of Swainson’s hawk, a state-listed threatened species, because they
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provide a consistent level of available prey such as ground squirrels, pocket gophers,
grasshoppers, and crickets (Woodbridge 1998). The agricultural fields, especially alfalfa,
also support mountain plover, and fields that receive effluent from local water treatment
facilities can support hundreds of white-faced ibis, long-billed curlew, and other
shorebirds in the fall and winter (National Audubon Society 2011c). Ferruginous hawk,
mountain bluebird (Sialia currucoides), and horned lark also use agricultural fields in the
Antelope Valley (Hood 2007)..

Although birds are by far the largest vertebrate group to use agricultural lands in the Plan
Area, other vertebrate wildlife taxa expected to use agricultural lands include mammals and
some amphibians and reptiles. As discussed previously, small mammals such as ground
squirrels and pocket gophers may be abundant and reliable prey for raptors in agricultural
areas. Coyotes may also hunt for these prey in agricultural areas. Common muskrat and
hispid cotton rat (Sigmodon hispidus) are common along irrigation and roadside ditches
associated with agricultural areas in the Imperial and Palo Verde valleys (Zeiner et al. 1990).
The common muskrat feeds mostly on aquatic plants and aquatic invertebrates. The hispid
cotton rat feeds on grasses and invertebrates, but also on sugar beets and other crops. The
Arizona cotton rat occurs in agricultural areas along the lower Colorado River and feeds on
sugar beets, grains, and other crops (Zeiner et al. 1990). Several bat species have geographic
ranges that overlap the three main agricultural areas. While most bats primarily forage in
natural habitats (e.g., scrubs, chaparral, woodland, forest, desert wash and riparian areas),
they also may be attracted to agricultural fields for insect prey, including moths, dragonflies,
damselflies, grasshoppers, crickets, mantises, walking sticks, true bugs, beetles, ants, wasps,
and bees. Bat species that may occur throughout the Plan Area and that may forage in
agricultural areas include big brown bat, Brazilian free-tailed bat, Californian myotis, pallid
bat, spotted bat, Townsend’s big-eared bat, and western pipistrelle. Bats that may occur more
locally in the Plan Area and forage in agricultural areas include California leaf-nosed bat in
the Sonoran and Eastern Mojave deserts; pocketed free-tailed bat and western yellow bat
(Lasiurus xanthinus) in the Sonoran Desert; and Yuma myotis and western red bat (Lasiurus
blossevillii) along the Colorado River.

Agricultural operations provide aquatic breeding and foraging habitat for amphibians, and
several common and at least two invasive species occur in the Plan Area. Ponds and
irrigation ditches provide suitable aquatic breeding habitat and the adjacent fields provide
abundant invertebrate prey taken by amphibians, including grasshoppers, crickets, moths,
caterpillars, beetles, ants, sow bugs, scorpions, centipedes, and spiders. The native
amphibian species that occur in ponds and irrigation ditches in agricultural areas are
primarily limited to the Imperial Valley and lower Colorado River, and include
Woodhouse’s toad, great plains toad, and Couch’s spadefoot (lower Colorado River). The
non-native Rio Grande leopard frog, which is native to Texas, New Mexico, and Mexico, may
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have been accidentally introduced in the Yuma area between 1965 and 1971 during fish
plants, and has expanded its range into the agricultural areas of the Imperial Valley
(CaliforniaHerps 2011). The non-native American bullfrog occurs throughout the Plan Area
in suitable habitat.

Agricultural areas support a limited number of reptile species, although some may be
attracted to agricultural areas for small rodent prey and larger invertebrates, especially if
the agricultural area is adjacent to natural habitat that provides adequate refuge and
shade (e.g., rocks, shrubs). Snakes in particular are highly vulnerable to mortality from
farm equipment, vehicle collisions, and human control and eradication. Snakes that may
sometimes occur in agricultural areas, especially areas with grasses, include California
kingsnake, coachwhip, gophersnake, western groundsnake, checkered gartersnake
(Thamnophis marcianus), and western diamond-backed rattlesnake. The side-blotched
lizard is the only lizard expected to commonly use agricultural areas for foraging and
refuge (e.g., in rodent burrows), but some other common lizard species that occur in
desert scrub and wash habitats may occasionally forage along the habitat boundary
between natural habitat and agriculture.

Developed and Disturbed Areas

Developed areas are mapped over approximately 1.7% of the Plan Area and include low- to
high-intensity urban development and open space associated with developed areas,
including uses such as golf courses (Figure 4-1). Rural areas cover approximately 3.4% of
the Plan Area and include areas of rural development. Areas mapped as disturbed lands
cover approximately 0.1% of the Plan Area. Developed and disturbed areas can support a
mix of native desert species that are adapted to urban and rural settings and several non-
native species that have naturalized in these settings. Some common wildlife in the more
highly developed urban setting include at least two very common non-native birds, house
sparrow (Passer domesticus) and European starling (Sturnus vulgaris), and one non-native
rodent, the house mouse (Pavlik 2008). Common native birds in developed desert settings
include house finch, mourning dove, white-winged dove, Costa’s hummingbird, northern
mockingbird, Brewer’s blackbird, great-tailed grackle, and common raven (Small 1994;
Behrends, pers. obs. 1978-1986). In addition to these common urban-adapted species,
native bird species that commonly occur in lower density desert urban, rural settings,
native plant gardens, and along the edges of golf courses include red-tailed hawk, American
kestrel, American roadrunner, Gambel’s quail, American robin, western meadowlark, barn
owl, screech owl ( ), western and Cassin’s kingbird, verdin, and cactus wren (Weathers
1983; Behrends, pers. obs. 1978-1986). Other wildlife commonly occurring within or near
developed areas include coyote, deer mice, Merriam’s kangaroo rat, pocket mice, woodrat,
round-tailed squirrel, side-blotched lizard, gophersnake, coachwhip, and rattlesnake (P.

DUDEK

I—‘;E 4-31 March 2012



DRAFT
March 2012

DRECP Baseline Biology Report

Behrends, pers. obs. 1978-1986). Water features, primarily associated with golf courses,
attract migrating waterfowl (e.g., ducks, geese, grebes, loons) and shorebirds (Weathers
1983; P. Behrends, pers. obs. 1978-1986). Irrigated landscaped areas, such as golf courses
and parks, are a magnet for migrating land birds.

4.3.2 Floral Richness and Diversity

The California desert flora includes approximately 2,267 minimal-rank plant taxa (i.e.,
species, subspecies, and varieties) that are native to California, comprising about 37% of
the total flora in California (Baldwin et al. 2002). About 232 taxa (10%) in the California
deserts are non-native, which is relatively less than the 15% of California total taxa that are
non-native (Baldwin et al. 2002). The Mojave Desert in California has about 1,409 native
taxa, compared to 1,363 native taxa in the southern Great Basin Province and 709 native
taxa in the Sonoran Desert (Baldwin et al. 2002). The higher level of plant diversity in the
Mojave and Great Basin deserts compared to the Sonoran Desert reflects the greater
climatic and elevation diversity of these regions.

43.3 Faunal Richness and Diversity

Similar to the vegetation communities and floral richness and diversity, the desert regions
of the Plan Area also support a high diversity of animal species.

4.3.3.1 Birds

Birds comprise a very large component of the faunal richness and diversity, in large part
because of the Salton Sea, Colorado River, and adjacent irrigated agricultural fields that
attract large numbers of birds during migration and for wintering. Even excluding the
Salton Sea and adjacent agricultural lands, the BLM California Desert Checklist of Birds
(Foreman and Nicolai 2011) includes almost 300 species representing about 39 separate
taxonomic groups (e.g.,, hawks, kites, and eagles, owls, hummingbirds, swallows, finches,
and sparrows). Of these approximately 300 species, a much smaller number are commonly
found in the most arid habitats that make up the vast majority of the Plan Area because
most avian nesting and wintering species are limited to areas where food and water or
vegetation is readily available. Audubon California has identified 22 Important Bird Areas
in the DRECP boundary.! A more detailed discussion of the avian species typically
occurring in the different natural communities is provided in Section 4.3.1.

! Important Bird Areas are sites that provide essential habitat for one or more species of bird and must satisfy
certain criteria to qualify.
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4.3.3.2 Mammals

The Plan Area is within or intersects with the geographic ranges of about 75 mammal
species (Ingles 1965). The largest group of mammals occurring in the Plan Area is rodents
(Rodentia), comprising approximately 34 species. The rodent group includes about 12
species of kangaroo rats (Dipodomys spp.), kangaroo mice (Microdipodops spp.), and pocket
mice (Perognathus and Chaetodipus spp.); about 12 species of “old world rodents”
(Muridae), including western harvest mouse, woodrats (Neotoma spp.), deer mice
(Peromyscus spp.), voles (Microtus spp.), muskrat; about six squirrel and four chipmunk
species (Sciuridae), and two gopher species (Thomomys spp.). Bats (Chiroptera) comprise
the second largest group, with approximately 19 species, including species from the
Phyllostomidae (leaf-nosed bats), Verspertionidae (evening bats), and Molossidae (free-
tailed bats) families. Approximately six shrew species (Insectivora) occur in the Plan Area.
Eleven carnivore (Carnivora) species occur in the Plan Area, including mountain lion,
bobcat, coyote, kit fox, American black bear (Ursus americanus), raccoon, ringtail, weasel,
and American badger. Four ungulates occur in the Plan Area, including elk (Cervus elaphus),
bighorn sheep, pronghorn (Antilocapra americana), and mule deer. A more detailed
discussion of the mammal species typically occurring in the different natural communities
is provided in Section 4.3.1.

4.3.3.3 Reptiles and Amphibians

Approximately 70 reptiles and amphibian species have geographic ranges within the Plan
Area. The largest group of reptiles is snakes, which comprise about 27 species from the
Boidae (boas), Colubridae (egg-laying), Leptotyphlodipae (blind snakes), and Viperidae
(vipers) families. The lizards comprise approximately 23 species from several families,
including Anguidae (alligator lizards), Phrynosomatidae (e.g., horned, fringe-toed, spiny,
sagebrush, and fence lizards), Iguanidae (chuckwalla, desert iguana), Crotophytidae
(collared and leopard lizards), and Xantusa (night lizards). There are four tortoises and
turtles with ranges in the Plan Area, including desert tortoise, western pond turtle
(Actinemys marmorata), Sonora mud turtle (Kinosternon sonoriense), and spiny softshell
(Apalone [Trionyx] spinera). There are three gecko species (Coleonyx spp. and
Phyllodactylus xanti) and two skink species (Eumeces spp.) with ranges in the Plan Area.
Although the Plan Area is arid, about 14 amphibian species occur, including several
salamanders (Salamandridae [newts] and Plethodontidae [lungless salamanders],
spadefoot toads [Pelobatidae, true toads [Bufonidae], and tree frogs [Hylidae], and true
frogs [Ranidae]). A more detailed discussion of the reptile and amphibian species typically
occurring in the different natural communities is provided in Section 4.3.1.
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4.3.3.4 Invertebrates

The total number and diversity of arthropods, including crustaceans (e.g., fairy shrimp),
insects, centipedes, millipedes, and arachnids and gastropods (snails and slugs) in the Plan
Area is unknown and impossible to estimate because many groups of arthropods and
gastropods have not been studied. However, studies have shown high species richness and
endemism levels resulting from microhabitat specialization associated with unique
substrates, host plants, and water sources (CDFG 2010a). For example, more than 2,500
invertebrate taxa have been identified at the Deep Canyon Desert Research Center, which is
primarily Sonoran Desert on alluvial fan and rocky slopes, but also supports montane
forest, chaparral, high desert plateau, pinyon-juniper woodland, ephemeral streams, and
permanent waterholes (UCR 2005). With respect to endemism, CDFG (2010a) reports that
22 of 29 invertebrate taxa known from the Mojave Desert that are on the Special Animals
List are endemic to the Mojave Desert. Similarly, 8 of 15 invertebrate taxa known from the
Sonoran Desert that are on the Special Animals List are endemic to the Sonoran Desert
(CDFG 2010a). A more detailed discussion of invertebrates known from the different
natural communities is provided in Section 4.3.1.

4.3.3.4 Fish

Because fish are limited to aquatic habitats, they are not widespread in the Plan Area.
However, approximately 35 taxa are known from the Sonoran Desert and 19 taxa are
known from the Mojave Desert (CDFG 2010a). Several of these fish taxa are included on the
Special Animals List because of their high level of endemism or because of other threats
and environmental stressors. Special-status fish in the Mojave Desert include Amargosa
pupfish, Saratoga Springs pupfish, Shoshone pupfish, Cottonball Marsh pupfish, Salt Creek
pupfish, Mohave tui chub (Siphateles bicolor mohavensis), arroyo chub (Gila orcutti),
Amargosa Canyon speckled dace (Rhinichthys osculus ssp. 1), and Owens speckled dace
(Rhinichthys osculus ssp. 2). Special-status fish known from the Sonoran Desert include
desert pupfish, razorback sucker (Xyrauchen texanus), and bonytail (Gila elegans), the latter
two of which are federally and state-listed endangered and occur in the Colorado River.
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