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Secretary of the Interior
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1849 C Street NW
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Martha Williams

Director

U.S. Fish and Wildlife Service
martha_williams@fws.gov
fws_director@fws.gov

via email

Dear Secretary Haaland:

Pursuant to the Endangered Species Act (“ESA”), 16 U.S.C. § 1533(b), the Administrative
Procedure Act, 5 U.S.C. § 553(e), and the ESA’s implementing regulations, 50 C.F.R. § 424.14,
Defenders of Wildlife, Desert Tortoise Preserve Committee, Inc., the Mohave Ground Squirrel
Conservation Council and Dr. Philip Leitner formally petition the Secretary of the Interior to list the
Mohave ground squirrel (Xerospermophilus mohavensis) as a threatened species and to designate critical
habitat concurrent with the listing. 50 C.F.R. § 424.12.

This Petition sets in motion a specific process, placing definite response requirements on the
Secretary of the Interior and the U.S. Fish and Wildlife Service (“FWS”), by delegation. Specifically,
FWS must issue an initial finding as to whether the Petition “presents substantial scientific or
commercial information indicating that the petitioned action may be warranted.” 16 U.S.C.
81533(b)(3)(A). FWS must make this initial finding “[tJo the maximum extent practicable, within 90
days after receiving the petition.” Id. Petitioners need not demonstrate that listing or reclassification
is warranted; rather, petitioners must only present information demonstrating that the petitioned
action may be warranted. The petitioners believe that there can be no reasonable dispute that the
best available information indicates that listing the Mohave ground squirrel as threatened throughout
all or a significant portion of its range may be warranted. FWS must promptly make an initial finding
on the Petition and commence a status review as required by 16 U.S.C. § 1533(b)(3)(B).

As required by 50 C.F.R. § 424.14(b), Defenders provided written notice (via email) to the state
agency responsible for the management and conservation of the Mohave ground squirrel on
November 9, 2023, more than 30 days prior to the submission of this Petition. A copy of the notice
accompanies this Petition. See 50 C.F.R. § 424.14(c)(9). We anticipate that, in keeping with 50 C.F.R.
§ 424.14(f)(2), FWS will acknowledge the receipt of this Petition within a reasonable timeframe. As
fully set forth below, this Petition contains all the information requested in 50 C.F.R. § 424.14(c)—(e)
and 16 U.S.C. § 1533(e). All cited documents are listed in the Literature Cited section. See 50 C.F.R. §
424.14(c)(5)—(6).
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Summary

Defenders of Wildlife, Desert Tortoise Preserve Committee, Inc., Mohave Ground Squirrel
Conservation Council and Dr. Philip Leitner (Petitioners) hereby petition the Secretary of the U.S.
Department of the Interior, acting through the U.S. Fish and Wildlife Service, to list the Mohave ground
squirrel (Xerospermophilus mohavensis), or MGS, as a Threatened species under the Endangered Species Act
(16 United States Code 1531 et seq.) and concurrently designate its critical habitat. This species is
threatened with endangerment within the foreseeable future throughout all of its range in California.
Material presented in this petition, under Endangered Species Act listing factors A, D, E and
synergistic/cumulative effects, demonstrates this species warrants federal listing.

Standards and Background

The standard for substantial scientific or commercial information under the Code of Federal
Regulations (CFR) regarding a 90-day Endangered Species Act (ESA) petition finding is “that
amount of information that would lead a reasonable person to believe that the action recommended
in the petition may be warranted.” [50 CFR 424.14(b)].

This petition includes the petitioner identification information as required under 50 CFR 424.14(a).
The petition identifies a species and its scientific name which is eligible for consideration for listing
under provisions of the ESA, and which was previously considered by the U.S. Fish and Wildlife
Service (Service) for listing based on two previous listing petitions.

Petitioners believe the MGS warrants listing under the ESA based on the present and ongoing
destruction, modification and curtailment of the species’ limited habitat and range (Factor A). We
document the specific ongoing and foreseeable activities that support listing this species,
summarized below and in the supporting documentation in this Petition:

9 Habitat destruction and degradation due to multiple land use activities;

9 Habitat modification due to urbanization, transportation infrastructure expansion and
modification, military training and maneuvers, off-road vehicle use, agricultural
development, livestock grazing, mining, and urban development; and

1 Habitat modification, range contraction, habitat linkage elimination and curtailment due
to climate change.

Petitioners believe the MGS warrants listing based on the inadequacy of existing regulatory
mechanisms (Factor D). The specific regulatory mechanism inadequacies supporting a listing are
summarized below, with citations referenced in the Literature Cited Section of this Petition:



1 Insufficient management of MGS habitat on public, military and private lands, and
absence of sufficient dedicated conservation lands essential for MGS population
persistence; and

1 Inadequate project impact avoidance and mitigation policies at the local, county, state
and federal levels for authorized land uses and activities impacting MGS and its habitat.

Petitioners believe MGS warrants listing based on other natural or manmade factors affecting its
survival (Factor E). Specifically, we provide scientific evidence that climate change poses a threat to
MGS populations due to altered behavior to avoid excessive heat, less available forage and
diminished cover; and that loss of habitat reduces population size and constrains movement of MGS
between existing populations. In addition, MGS faces competition and hybridization with the
round-tailed ground squirrel (Xerospermophilus tereticaudus), which is expanding its range into that of
MGS.

Petitioners also believe MGS threats and impacts documented in this petition under listing Factors
A, D and E, as well as supporting information in the Literature Cited section of this Petition, have
synergistic and cumulative effects such that the species warrants listing with concurrent designation
of its critical habitat. Our position that MGS warrants listing under the ESA has strengthened since
1993 when Dr. Glenn Stewart submitted a petition to list the MGS, which included extensive
documentation indicating that the MGS is threatened with endangerment throughout its range.
Defenders of Wildlife submitted an MGS listing petition in 2005 that provided additional
information on threats to the MGS. Due to new information and increased threats and habitat loss,
we believe now more than ever the MGS warrants listing as Threatened.

The first MGS listing petition (Stewart 1993; in Service 2011, p. 62214) was submitted when the
species was considered by the Service as a category 2 candidate for ESA listing — taxa for which
information indicates a species’ listing may be warranted, but for which sufficient data on biological
vulnerability and threats were not available to support a listing rule. The Service (1995, p. 46571)
issued a 90-day Finding that the 1993 petition did not present substantial information indicating that
MGS listing was warranted given the uncertainties of urban growth and other threats, as well as a
lack of credible biological status evidence.

A second MGS listing petition (Wilkerson and Stewart 2005, in Service 2013, p. 62214) was also
submitted in which the Service (2010, p. 22069) announced in a 90-day finding that MGS warranted
a status review. The Service (2011a, p. 62258) subsequently announced in a 12-month Finding that
MGS listing was not warranted because the species “does not face elevated threats in most portions of its
range” and that those portions of its range “that may have concentrated threats (the Southern and Central
portions of the range) do not contribute to the resiliency, redundancy and representation of the Mohave ground squirrel
such that without these portions, the species would be in danger of extinction.”



This petition will not repeat all 1993 and 2005 MGS listing petition information; but we incorporate,
by reference, all relevant material, as well as all pertinent information presented in LaRue and Leitner
(2023, updated MGS bibliography). New information concerning MGS impacts and threats is
included in this petition. Information overlooked and/or inadequately analyzed by the Service in
previous MGS listing petition reviews is also included. We present this information below under
ESA listing factors A, D, E and synergistic/cumulative effects, which demonstrate MGS warrants
federal listing as Threatened under the Endangered Species Act.

1.0 Factor A. The Present or Threatened Destruction, Modification or Curtailment of the
Species’ Habitat or Range

1.1 Current Extent of MGS Habitat Loss

According to the California Department of Fish and Wildlife (CDFW 2019) the greatest known
cause of MGS decline is habitat loss, with more than two thirds of connected suitable habitat within
the species’ historical range lost in less than 100 years. This extent of habitat loss has led to a
significant decrease in dispersal opportunities within the last remaining portions of occupied MGS
habitat (Gustafson 1993), which ultimately led to a 1971 listing of the species as Rare under the
California Endangered Species Act (CESA). It was reclassified as Threatened in 1984 when CESA
listing categories were changed to align with the ESA.

Habitat loss has resulted from urban and rural development, agriculture, military operations,
renewable energy development, highway construction, and open pit mining. Degradation and
fragmentation of remaining habitat caused by off-highway vehicle (OHV) use, livestock grazing and
highway expansion within occupied portions of the species’ range has continued unabated since the
species was first listed under CESA (CDFW 2019).

According to the Service (2011, Fed. Reg. 76:62214), OHV use, livestock grazing, commercial
filming, recreational activity, pesticide and herbicide use have caused degradation of MGS habitat.
Lack of contiguous, suitable habitat decreases the species’ ability to persist as connected populations
during periods of drought. In drought years, the MGS may forgo reproduction to conserve energy
due to the lack of food supply (Leitner and Leitner 1998), further limiting population recruitment
over time.

Leitner (2021) reviewed MGS occurrence records based on field studies for the period 2013-2020
and reported that the records confirmed that MGS continues to persist in four Key Population
Centers (KPCs, also referred to as Core Populations or Important Population Areas) and is
widespread in the northern and central portions of its range. Field studies also confirm the species
has been extirpated from the southern, northeastern and western portions of its range. Based on
recent field surveys using camera traps, he reported that MGS appears to be absent from large



portions of the South Range at the China Lake Naval Air Weapons Station (CL-NAWS), and that
the round-tailed ground squirrel has replaced MGS on large portions of the National Training
Center at Fort Irwin (NTC-Fort Irwin). He concluded by stating:

“A number of actions will be required to adequately meet the conservation needs of the Mohave ground squirrel. These
include 1) continuing field studies to document patterns of occurrence and to identify areas of concern, 2) careful siting of
renewable energy projects to avoid loss of important habitat, 3) designing new military training sites on Fort Irwin to
minimize significant impacts, and 4) prioritizing the protection of high quality habitat in areas on the northern parts
of the range where winter rainfall is more likely to be adequate in the future.”

Leitner and Leitner (2022) conducted a large-scale camera survey for MGS in 2021-2022 at 110 sites
within the central and southern portion of the species’ range and found the species was absent from
or in very low numbers at the South of Edwards Air Force Base, Searles Valley, Ridgecrest, South of
China Lake, Spangler and Teagle Wash study areas. These same areas were surveyed with cameras in
2011-2012 (Leitner and Delaney 2014), where they found the MGS present at 73 of the 110 sites. Of
concern, however, is that MGS were present on only 47 of the 110 sites, a decline of 33% over the
10-year period between surveys. Leitner and Leitner concluded by stating:

...both of these camera studies are encompassed within the 22-year mega-drought currently prevailing in the
southwestern United States which has brought the driest conditions in the past 1,200 years (Williams et al.
2020). The Conservation Strategy for the MGS indicates that many measures of temperature (mean,
maximum and minimum) have increased since the late 1890s (CDFW 2019), and The effects of 2- and 3-
year droughts are likely to be significant for a relatively short-lived rodent that cannot reproduce under such
conditions, and With climate change, prolonged drought and higher temperatures, especially in summer, may
be of concern because of habitat alteration, affecting available food and cover for MGS.

Improved methods of detecting MGS (Leitner 2015b) and sophisticated habitat suitability modeling
in the past 15 years have resulted in revised range maps depicting extirpated MGS populations and
occupied MGS habitat (Carreras-Dias 2006; U.S. Geological Survey undated; Conservation Biology
Institute 2016 DataBasin; Defenders 2016b). This refined habitat modeling has resulted in new data
regarding crucial habitat linkages and barriers compared to supporting data referenced by the Service
in its 2011 MGS Petition Finding (Figure 1).
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MGS habitat modeling, connectivity and landscape genetics have been evaluated under a California
Energy Commission contract for renewable energy planning (Esque et al. 2013). In this work, both
climate change risk and resilience areas, as well as potential renewable energy development issues,
were discussed relative to the current extent of MGS habitat loss and linkage.

In its 2011 MGS Petition Finding, the Service calculated about 2.6% of habitat within the range of
the MGS had been lost to urban, suburban and rural development. At that time, more of the species’
range was predicted to be lost in the future, mostly adjacent to existing urban and suburban areas in
the southern portion of the range (Service 2011, Fed. Reg. 76:62214). Unincorporated areas were
thought likely to have a relatively small loss of habitat from development due to lack of existing
infrastructure, with such areas comprising most of the central and northern portion of the MGS
range.

Under the highest impact scenario presented by the Service in its 2011 review, all unincorporated
area habitat within the range of MGS (about 8.9%) would be developed. However, the Service
considered this complete build-out unlikely (Service 2011, Fed. Reg. 76:62214). Inman et al. (2013)
subsequently calculated a doubling of impacts — 16% of the historical MGS habitat — have likely
occurred due to urban development. In summary, Inman et al. (2013) and Service (2011) Petition
Finding estimates of foreseeable future habitat loss, up to 25% of the MGS range could be
considered currently threatened directly by development footprints.

The federal government owns and manages 62% of MGS habitat within the species’ range, little of
which is subject to full development (Service 2011, Fed. Reg. 76:62214). Most of this federal land is
managed by the U.S. Bureau of Land Management (BLM) and the Department of Defense (DOD).
DOD lands within the CL-NAWS, Edwards Air Force Base (EAFB) and NTC-Fort Irwin overlap

MGS range and include KPCs of the species but are dedicated to military purposes.

While federal lands other than those managed by DOD contain mines, utility and transportation
right of ways and renewable energy developments, they are largely protected from large-scale
development resulting in complete MGS habitat loss but are subject to a variety of land use activities
that degrade and fragment MGS habitat. Livestock grazing and OHV use (discussed in further detail
below) significantly degrade and fragment MGS habitat on a regular, recurring basis. Further, while
6,880 km? (2,656 mi?) of important MGS habitat has been identified on public lands managed by
BLM specifically for conservation purposes, little has been done to conserve MGS on these lands.
On DOD-managed land, a small amount of development precluding MGS use occurs primarily in
cantonment areas and loss of MGS habitat has occurred due to residential and commercial
development (Service 2011, Fed. Reg. 76:62214). Military training and weapons testing activities
have severely degraded MGS habitat in specific locations within all DOD installations in the range
of the MGS.



The greatest MGS habitat loss has occurred on private lands surrounding western Mojave Desert
cities, including Palmdale, Lancaster, Victorville, Adelanto, Hesperia, Apple Valley, Barstow,
California City and Ridgecrest. Smaller areas of habitat have been lost in and near towns such as
Hinkley, Boron, North Edwards, Mojave, Rosamond, Inyokern and Littlerock, and unincorporated
communities such as Pearblossom, Phelan, Desert Lake, Lake Los Angeles, Lucerne Valley, Pinon
Hills, and to a lesser extent Trona and Argus. Defenders’ 2005 geographic information system
analysis indicated urban development has occurred on more than 437 km? (169 mi?), roughly 2.1%
of the total MGS geographic range. Rural development has occurred on more than 114 km? (44 mi?),
roughly 0.5% of the total MGS geographic range (Wilkerson and Stewart 2005).

The human population centers in the western Mojave Desert and their associated golf courses,
landfills and prisons within the range of MGS, grew an average of 85% between 1990 and 2010
(Alfred Gobar Associates as cited in BLM 2005, Table 3-38; U.S. Bureau of the Census 2000 as cited
in Wilkerson and Stewart 2005; AnySite Online as cited in Wilkerson and Stewart 2005). Future city
growth is anticipated to exacerbate human pressure upon adjacent extant MGS habitat, particularly
in the southern half (i.e., south of State Route 58) of the species’ historical range.

According to the California Native Diversity Database (CNDDB), MGS have been detected near
certain urban areas, particularly to the north in and around Ridgecrest (CDFW 2023). MGS living
near such areas could obviously be affected by future development. Gustafson (1993) noted that
while no single development project threatens the existence of MGS regionally unless it destroys the
last population, the combined impacts of all large and small development projects could result in
regional extirpation of the species, such as what has occurred east of Victorville. Questionably, the
Service (2011) determined that urban, suburban and rural development did not pose a substantial
threat to MGS due to destruction and degradation of its habitat (Service 2011, Fed. Reg. 76:62214).
Part of this finding was based on conservation measures outlined in BLM’s 2006 West Mojave
(WEMO) Plan, after which the Service determined that the current MGS range had shrunk to less
than half of its historical range.

BLM'’s 2006 and 2019 WEMO Plan amendments (see Petition section 1.8.2) to the 1980 California
Desert Conservation Area (CDCA) Plan progressively increased designated routes open to OHV use
above what the 1980 CDCA Plan allowed within BLM-designated MGS Crucial Habitat. The plan
amendments and their associated environmental impact analyses did not sufficiently address
livestock impacts on select perennial shrubs needed by MGS within its Crucial Habitat in dry years.
Nor has any land use plan amendment or habitat management plan been developed to safeguard this
habitat in the almost 40 years since it was identified by BLM. Further, the BLM’s 2006 West Mojave
Plan amendment that largely dismissed MGS conservation concerns was successfully challenged by
ten conservation groups (U.S. District Court 2009) as inadequate in conserving MGS.



While BLM was required to correct legal deficiencies in its 2006 WEMO plan by 2014 under federal
court mandate (U.S. District Court 2011), completion was delayed until 2019. Unfortunately, BLM
protective measures for MGS provided in 2006 were reduced considerably 10 years later with the
BLM'’s completion of the Desert Renewable Energy Conservation Plan (DRECP) in 2016. The
DRECP significantly reduced MGS conservation by designating the area north of Kramer Junction,
a critical north-south MGS linkage corridor and location of an MGS KPC, as a Development Focus
Area for renewable energy development. Former private lands within this area were acquired
through exchange by BLM primarily for MGS, desert tortoise and rare plant conservation under the
BLM'’s West Mojave Land Tenure Adjustment Program. More detail on this issue is provided in
Section 1.10.1.4.

Current MGS habitat loss is based on the estimated historical extent of its range based on a limited
number of MGS museum specimens collected at specific locations, rather than based upon stratified
sampling surveys, suitable habitat mapping and small mammal trapping undertaken to ascertain true
range extent and cumulative habitat loss. The placement of an artificial, east-central MGS range
boundary following the Mojave River in the Adelanto to Barstow area has generally been accepted in
MGS literature (Leitner 2008, p. 11-12). However, recent evidence (Leitner et al. 2017, p. 6) suggests
this generally accepted range limit does not accurately reflect current MGS distributional limits.

The City of Barstow in the northern portion of the MGS historical range has repeatedly come into
question as to whether the species occurs on both sides of the Mojave River, which flows through
the city. Five CNDDB records once documenting MGS occurrence in the Barstow area south and
east of the river have recently been removed from the database maintained by CDFW, including
three suspected auditory detections. The CNDDB'’s 1981 MGS records near Coyote Lake and
Daggett north of Barstow have also recently been removed based on research indicating these
specimens were identified by Hafner and Yates (1983) as round-tailed ground squirrel.

Distribution and genetic data analyzed by Leitner and Matocq (2017) strongly indicate the eastern
boundary of the MGS range lies well to the west of the Mojave River in the vicinity of Barstow. The
only recent MGS record from east of the Mojave River is based on a 2005 visual observation near
the Barstow Landfill that has not since been confirmed by trapping. Both current trapping data and
genetic analysis indicate that the dominant Xerospermophilus species in the Hinkley Valley, west of the
Mojave River, is the round-tailed ground squirrel (Leitner and Matocq 2017, p. 11). Since they are
generally recognized as more disturbance-tolerant than MGS, it is possible that round-tailed ground
squirrels replaced MGS in the Barstow region and perhaps elsewhere along the Mojave River contact
zone because of habitat loss over time, as suggested in the southern part of MGS range by Wessman
(1977, p 12).

Modeling by Inman et al. (2013) produced a predicted MGS habitat suitability map (Figure 2), which
strongly indicates the amount of suitable MGS habitat within the species’ historical range is



substantially less than its historical range area and that the present extent of habitat loss (cleared
vegetation, impermeable surfaces, major roads) is significant.

Figure 2. Predicted habitat suitability for the endemic MGS in the Mojave Desert, California
(Inman et al. 2013, p. 1), ranging from low (blue) to high (red). A significant amount of
higher suitability habitat has been lost to urban and rural development, type-conversion of
native vegetation, agricultural activities, mining actions and renewable energy development.
Remaining habitat has been severely degraded by off-road vehicle use, military training
maneuvers and livestock grazing.



Habitat modelling by Esque et al. (2013, p. 33) stated the following (emphasis in bold):

“To illustrate the utility of the habitat model for regional planning purposes, the model was compared to a
previously published range map (Zeiner et al. 1988 1990) and core habitat areas (Leitner 2008). 7he
previously published range for MGS represents a hypothesis for the historical range
and extent of MIGS in the western Mojave Desert, and has served as a guide for
implementing conservation strategies in the western Mojave Desert (BLM 2005) and
the foundation for the 2011 FWS decision to deny MGS listing under the Endangered
Species Act.”

“The model of MGS habitat illustrates that many areas within the extent of the
previously published MGS range map are not suitable as habitat for MGS, and that
much of the northern and eastern portions of the previously published range map
contain unsuitable habitat””

The potential habitat was reduced to 15,927 km? [6,149 mi?], 16,525 km2 [6,380 mi’] and 17,139 km?
[6,617 mi?] for the High, Medium, and Low [impact] scenarios, respectively (Table 2). These scenarios
estimate that somewhere between 1,884 km? [727 mi?] (9.9 percent) and 3,096 km? [1,195 mi?] (16.3
percent) of predicted suitable habitat have already been lost to the development of urban areas, roads and
cleared vegetation during recent human settlements in the region.”

Early estimates of the size of the MGS geographic range are just 20,000 km? (7,722 mi?) (Hall 1981,
p. 405) and Zeiner et al. (1988, 1990, in Esque et al. 2013, p. 7). An estimated 19,023 km? (7,345 mi?)
of suitable MGS habitat existed prior to European settlement (Esque et al. 2013, p. 2).

The Service (2011a, p. 62215) estimated there is at least 21,525 km? (8,311 mi?) of MGS habitat
within its range. It also acknowledged (20114, p. 62217) MGS has a patchy distribution due to
environmental factors affecting habitat suitability (e.g., vegetation, soil, rainfall, elevation, slope and
temperature). However, the Service (2011a) does not appear to have adequately subtracted
unsuitable MGS habitat (e.g., lakebeds, areas greater than 5,600 feet elevation, steep slopes and rocky
substrate) from its habitat calculations. Further, areas within the Service’s calculated species’ range
are known through trapping surveys to no longer support MGS, and no longer serve as functional
habitat linkages due to urban and rural growth, agriculture, vegetative type conversion, renewable
energy development, highways and military training. Lastly, landscape connectivity, defined as to the
degree it facilitates or impedes movement among resource patches (Taylor et al. 1993), is currently
low in MGS KPCs.

Consequently, less suitable habitat is considered available for MGS occupation, and fewer linkages
between habitats currently exist than estimates and analyses previously provided by the Service
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(20114, p. 62215). There also appears to have been an error in the Service’s identification of overall
MGS range by 2,502 km? (966 mi?) (likely more), which represents over 11% of the species’ reported
range (2011a, p. 62215).

Esque et al. (2013, pp. 13-36) used a sophisticated habitat model to assess current suitable MGS
habitat lost due to human-related activities. The National Land Cover Database, Topologically
Integrated Geographic Encoding and Referencing line files, and recent remote sensing imagery were
used in this modelling. Results showed that from 10 to 16% (1,884 to 3,096 km?, or 727 to 1,195
mi?, respectively) of suitable MGS habitat has been lost due to past human-related activities and
additional lands may be affected by renewable energy development.

Resulting estimates of remaining suitable MGS habitat range from 15,927 to 17,139 km? (6,149 to
6,617 mi%), an amount 20 to 26% less than the 21,525 km? (8,311 mi?) of MGS habitat identified by
the Service (2011a, p. 62215) as available and suitable for MGS occupation. Questionably, those
MGS habitats extensively degraded from urban and rural development, military training, roads and
cleared vegetation appear to have been included in the Service’s (2011a, p. 62215) analysis as
providing suitable, long-term MGS habitat.

Esque et al. (2013, pp. 13-36) modeling reveals that crucial habitat linkages between MGS KPCs
have been lost or compromised by past and ongoing development and other land use activities.
These include urban and rural growth, agriculture, highways, military training, domestic sheep
grazing, off-road vehicle use and route proliferation, and renewable energy development. Table 1,
below, summarizes the habitat loss.

Table 1. Change in MGS habitat from pre-European settlement to 2080 based on
Esque et al. 2013.

Area of Habitat Present Loss of Habitat
Period (km?/mi?) from previous period
(km2/mi?)

Prior to European Settlement 19,023/7,345 0
In 2012 15,927-17,139/6,149-6,617 1,884-3,096/727-1,195
Renewable Energy 14,027-15,239/5,479-5,884 1,900/734
Development?
In 2030 from Climate Change 6,553-6,649/2,530-2,567 7,995-8,686/3,087-3,354
In 2080 from Climate Change 2,548-2,742/984-1,059 13,379-14,397/5,166-5,559

The analyses conducted by Esque et al (2013) considered the footprint of renewable energy and
associated transmission corridors. There are additional indirect sources of disturbance that were not
considered, which means the impacts to MGS habitat would be greater.
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Davis et al. (2013, pp. 8-42) also developed an MGS distribution model showing habitat intactness
and concluded that 30 to 40% of formerly suitable MGS habitat has already been lost to
anthropogenic disturbance, which is not reflected in traditional MGS range maps. This model also
incorporated the anticipated effects of climate change on habitat suitability for desert species,
including MGS, and predicted that 81% of currently suitable habitat in the western Mojave Desert
would be lost by 2050, resulting in MGS population contraction due to significant vegetation
changes in response to increased temperature and lower precipitation (Davis et al. 2013, pp. 43-51).

1.2 Historical MGS Range Currently Unoccupied

According to the Service’s (2011a, pp. 62215-62216) analysis, 31.8% of MGS range occurs south of
State Route 58 in San Bernardino County. However, Leitner’s (2015b; Figure 3) analysis of 2008-
2012 MGS records indicate no MGS detection in most of the southern extent of the species’ range
for over three decades. Exceptions include a KPC in the central portion of EAFB, with no recent
observations further to the south in Los Angeles County (LaRue 20164, p. 3) and only one record
from 2011 in nearby Adelanto (Leitner 2015b, p. 12). Most currently occupied MGS habitat is
believed to occur within Kern and San Bernardino counties.
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Ficure 1. The geographic distribution of all Mohave Ground Squirrel (Xerospermophilus mohavensis) records for the period
2008-2012. Occurrences of the Round-tailed Ground Squirrel (Xerospermophilus tereticaudus) in the contact zone between the two
species are also shown,

Figure 3. Geographic distribution of the MGS in the western Mojave Desert, California for
the period 2008-2012 (Figure 1 in Leitner 2015b, p. 11).

A total of 123 protocol trapping sites located southwest of the town of Mojave yielded no MGS
from 2008-2012 (Leitner 2015b, p. 13). Further, analyses of 1998-2012 MGS data (Leitner 2008, p.
15-16; 2015, p. 15-18) strongly suggest MGS absence from the southern Antelope Valley west of
State Route 14 from near Mojave south to Palmdale; south of State Route 58 between Barstow and
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El Mirage; from Victor Valley/Hesperia; and from the Rabbit Springs type locality (Grinnell and
Dixon 1918, p. 667) near Lucerne Valley.

Leitner (2021) updated MGS occurrence records for years 2013 to 2020 and reported the following:

9 Ingeneral, the new data confirm the patterns documented in the 2 previous status reviews
(Leitner 2008, 2015).

91 There have been no recent occurrence records outside the historical range boundaries.

9 ...there continues to be clear evidence that Mohave ground squirrels are no longer present in large areas within
the historical range.

He noted there were no MGS occurrence records from northeastern Los Angeles County and
Lucerne Valley, and only one occurrence record from the vicinity of Victorville. Furthermore,
multiple surveys using live-trapping and cameras within the western portion of EAFB and around
the community of Mojave failed to detect any MGS; and camera surveys within NTC-Fort Irwin
confirmed that round-tailed ground squirrels are present throughout most of the installation and
within the historical range of MGS. Similarly, a large-scale MGS camera survey covering the South
Ranges of CL-NAWS failed to detect MGS except for relatively small areas along the western and
southern boundaries of the installation (Vernadero Group, Inc. 2019). Figure 4 is a map showing the
MGS occurrence records for the period 2013 to 2020.
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Figure 4. Geographic distribution of the MGS in the western Mojave Desert,
California for the period 2013-2020 (Figure 1 in Leitner 2021, p. 304).

Defenders, using the California Natural Diversity Database (CDFW 2016b, 2023), habitat suitability
and climate change modeling by Inman et al. (2013, pp. 3-8), and lands modeled with high to very
high terrestrial intactness (CBI 2014), prepared a map (Figure 5) based on these data. MGS
populations are highly patchy in distribution, occupy small areas and possess low densities (Burt
1936, p. 222; Hoyt 1972; Wessman 1977; as cited in Krzysik 1994, pp. 16-17). These factors and

15



behavioral characteristics make species presence and abundance determinations difficult (Service
2011, p. 62219).

Predicted Mohave Ground Squirrel (MGS) Suitable and Occupied Range
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Presence Presence M 2010 Scumcat
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Figure 5. Occupied MGS range and predicted suitable habitat (Defenders 2016a).
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Two individual MGS have been reported slightly outside the recognized species’ range (CDFW
2016b). However, these anecdotal records do not substantially indicate MGS range to be larger than
existing records show. One of these MGS observations (CNDDB Occurrence 336; CDFW 2016b,
2023) was recorded in 2007 from 3,503 feet elevation near Weldon, California, eight miles northwest
of Little Dixie Wash, which is within the species’ known range. Another dead MGS (CNDDB
Occurrence 448; CDFW 2016b) was recorded on State Route 178 in 2000 from near Panamint
Springs at an elevation of 1,550 feet, approximately 45 miles northeast of Searles Valley, which is
within the species’ known range. Linkages supporting MGS habitat that connect to known MGS
populations occur in both these instances and only single animals were recorded. No subsequent
detections have occurred in these known exterior range locations and there is no evidence of
resident populations (Leitner 2015b, p. 17).

Urban growth, rural development, agriculture and habitat degradation; as well as competition with,
or displacement by, other squirrel species (i.e., round-tailed ground squirrel and California ground
squirrel (Otospermophilus beecheyi), may have contributed to MGS extirpation in the southern portion
of its range. Wessman (1977, p. 12) suggested round-tailed ground squirrels were expanding into
former MGS habitat, noting they replaced MGS in Lucerne Valley. However, agricultural conversion
may be more responsible for MGS extirpation in the latter instance (Krzysik 1994, p. 20). Similar
agricultural conversion has occurred on the eastern edge of MGS range along the Mojave River,
where both California ground squirrels and round-tailed ground squirrels occur.

Round-tailed ground squirrels also occur on the eastern edge of MGS habitat north of State Route
58 and appear to be moving north/westward over time (P. Leitner, 2016, personal communication).
Krzysik (1994, p. 21) suggested that round-tailed ground squirrels may be expanding into MGS
habitat in dry years, a potential harbinger of the effects of climate change. As noted by CDFW
(2019), round-tailed ground squirrel range now overlaps the MGS range in Lucerne Valley, along the
Mojave River near Barstow, along State Route 58 west of Barstow and in the NTC-Fort Irwin
(Zeiner et al., 1990; Leitner, 2008a) due to relatively recent westward expansion. A juvenile hybrid
cross between an MGS and round-tailed ground squirrel was captured by LaRue in 2014 at Harper
Lake Road, located approximately six miles west of Hinkley (LaRue, personal communication).

Additional westward expansion of round-tailed ground squirrels into the MGS range to about 10
miles east of Kramer Junction (P. Leitner, 9/14/2012, personal communication, in CDFW 2019)
was also indicated in 2012 field surveys. Trail camera surveys at the NTC-Fort Irwin in 2018
documented areas of round-tailed ground squirrel expansion into the eastern portion of the MGS
geographic range (Leitner 2021).

CDFW (2019) suggested differences in habitat selection may reproductively isolate MGS from

round-tailed ground squirrels (Wessman 1977, Hafner and Yates 1983, Hafner 1992). According to
their reasoning, MGS prefers sandy soils mixed with gravel and undisturbed desert scrub vegetation,
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while the more generalist round-tailed ground squirrel prefers soft windblown sand and can subsist
in disturbed land (Ingles 1965, Wessman 1977, Zeiner et al. 1990, Krzysik 1994). Behavioral
differences may also tend to isolate MGS and round-tailed ground squirrels from each other. For
example, the MGS is a solitary species while the round-tailed ground squirrel is generally colonial,
which may reduce contact and cross breeding (Recht, 1992 comment letter in Gustafson 1993, in
CDFW 2019). Taken together, these species’ attributes appear to facilitate round-tailed ground
squirrel expansion into the eastern edges of MGS habitat.

Leitner (2015b, p. 9-10) included occurrence data obtained by small mammal live-trapping and trail
cameras from 2011-2012 at 123 widely distributed locations within the species’ historic range (i.e.,
Lucerne Valley in the south to Searles Valley and the Coso Mountains in the north). MGS trapping
has also been conducted at 48 well-distributed sites between Lancaster and Palmdale in the west,
extending east to Victorville. Despite this extensive survey work, Leitner (2015b, p. 17) found only
one relatively recent record of a juvenile MGS in the southernmost portion of the species’ historical
range near Adelanto in 2011. Leitner (2015b, p. 17) found no evidence of MGS east of the Mojave
River between Victorville and Lucerne Valley from the time one was captured by Wessman (1977).

Within historical MGS range, coinciding with a cool mesic Wisconsinian Mojave Desert refugium
(Hafner and NatureServe 2008), six distinct regions have been identified as no longer supporting the
species (Leitner 2015b, pp. 14-17). This includes that portion of the Fremont Valley located west of
California City, the western portion of EAFB, much of northeastern Los Angeles County, east of
the Mojave River from Victorville to Lucerne Valley, Barstow west to Hinkley Valley (where round-
tailed ground squirrels may be expanding westward), and much of NTC-Fort Irwin. The only
current records from NTC-Fort Irwin are in the extreme western part of the installation where both
species were documented in earlier decades (Wessman 1977, p. 12), and where MGS have probably
always occurred as patchy, low-density populations (Krzysik 1994, p. 29).

1.3 Habitat Suitability

Noted from deep, sandy to gravelly soils (Burt 1936, p. 222) on flat to moderately sloping terrain,
MGS appear to avoid elevations exceeding 5,600 feet throughout most of its range (Gustafson 1993,
p. viii; Best 1995, p. 1; Service 2011a, p. 62215). The species rarely occupies rocky lands or dry lakes
(Wessman 1977, pp. 7-9; Zembal and Gall 1980, p. 348), and has not been recorded from wetlands,
riparian forests, sand fields/dunes, lava, urban areas, severely-disturbed lands or fenced renewable
energy project sites (CDFW 2016a). Soil characteristics are important, as MGS constructs burrows
to provide temperature regulation, avoid predators and reside during inactive seasons (USFWS
2011a, p. 62221).

Creosote bush (Larrea tridentata) scrub appears to be a preferred habitat of the MGS (Aardahl and
Roush 1985, pp. 22-23; Hoyt 1972, Wessman 1977, Recht 1988, as cited in Gustafson 1993, p. 66).
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It has also been found in saltbush (Atriplex spp.) scrub, desert sink scrub and Joshua tree (Yucca
brevifolia) woodland (Best 1995, p. 4).

Data collected by BLM (2005b, p. 3-156) suggest MGS is a generalist because the percentages of
MGS occurrences within the range correlated exactly with the percentages of habitats. Higher shrub
diversity found in creosote bush scrub compared to saltbush scrub may provide critical forage in
certain seasons and life stages, as well as in drought periods. LaRue (2016a; 2016b, p. 8-10, 37-38)
reported trapping in a relatively dry year, observing 11 MGS in creosote bush scrub and two in
saltbush scrub (LaRue 2016b, p. 10; Figure 6), with 43% of trapping sites located in saltbush scrub.
While MGS is known to use saltbush scrub and other plant communities, the importance of
creosote bush scrub in supporting MGS population persistence in dry years should not be
overlooked. BLM (2005b, p. 3-156) reported that 53.96% of 252 MGS records were from creosote
bush scrub, comprising 53.97% of the WEMO planning area, whereas only 19.84% of these records
were from saltbush scrub.

Darkest brown = Winterfat scrub

Blue = Saltbush scrub

Grids 1, 5, 6, 9, 10,
and 11 where MGS
were trapped

Dark brown = Burrobush scrub

Light brown = Creosote bush scrub

Red line = Bowling
Alley Boundary

White = Borax Mine (barren)

Figure 6. MGS distribution by plant community based on live trapping in the North of
Kramer KPC and crucial linkage corridor designated by the BLM (2016b) as a renewable
energy Development Focus Area in the western Mojave Desert, California (Figure 3 in
LaRue 2016b, p. 10).
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MGS is omnivorous (Morton 1979, p. 256), feeding predominantly on forbs and shrub leaves, as
well as seeds (Laabs 1998, p. 2). Fecal analyses indicate that forbs comprise 50-85% of MGS diet
(Best 1995, p. 4). Invertebrates, such as butterfly larvae (Leitner 1991, p. 5), can comprise a small
proportion of diet, along with Opuntia cactus seeds in particularly dry years. Recht (1977, p. 80)
characterized MGS as a facultative specialist, feeding on desert thorn (Lycium andersonii), coreopsis
(Coreopsis bigelovii), fiddleneck (Amsinckia tesselata) and Russian thistle (Salsola tragus) opportunistically
based on plant availability and potentially influenced by highest food-water content.

Recht (1977) found that forage plants were not consumed simultaneously, but at different times
relative to maximum water content. Reder (2011, p. 1) observed MGS foraging on both dry and
green annual plants and shrub seeds and flowers. Joshua tree fruits appear favored in some areas
when available (Jameson and Peeters 1988, p. 265).

MGS diet varies over the season, with tender green forbs dominating in early spring (Burt 1936, p.
223; Harris and Leitner 2004, p. 1) and shrub foliage important during the mating season (Best 1995,
p. 4). Shrub leaves are consumed with greater frequency when annual plants are unavailable (Laabs
1998, p. 2). March-June blooming winterfat (Krasheninnikovia lanata), spiny hopsage (Grayia spinosa)
and saltbush (Atriplex spp.) have been found to comprise up to 60% of MGS diet when forbs are
unavailable (Dudek 2012, p. 8).

Higher water content shrubs (i.e., winterfat, spiny hopsage and desert thorn) occur more frequently
in creosote bush scrub compared to other plant communities (T. Egan, pers. obs.). Communities
that lack these shrubs have been suggested as sub-optimal MGS habitat (MGS Working Group
2011); particularly in drier seasons (Leitner and Leitner 1998, p. 20). These observations, along with
the bulk of MGS records in the CNDDB identifying creosote bush scrub as a supporting habitat
(BLM 20054, p. 3-156), may indicate creosote bush scrub is a preferred, or even necessary, MGS
habitat.

Habitat supporting persistent MGS populations appear to contain higher frequencies of these
shrubs, perhaps sustaining MGS populations during droughts. Little suitable soil, plant community
and terrain mapping has been completed for MGS, despite it having one of the most restricted
ground squirrel distributions in North America (Hoyt 1972, p. 3). Nor were these habitat
components fully considered by the Service (2011a, p. 62218) in its conservation area mapping,
though patchy habitat was acknowledged.

MGS habitat modelling by Esque et al. (2013) incorporated certain MGS habitat parameters but did
not include fine scale vegetation cover and road layers, which are now available (MGS Technical
Advisory Group (TAG) pers. comm. with A. Fesnock, BLM, 2017). When integrated, these habitat
suitability layers are likely to indicate that the remaining suitable MGS habitat is far less than
previously mapped. Considering anticipated climate change increases in precipitation variability and
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likely vegetation shifts, a careful analysis of optimal habitat components should be conducted in
reviewing suitable MGS habitat.

1.4 Climate Change

The Service (2011a) in its 12-month Petition Finding (pp. 62239-62240) stated that climate change
was not a threat to MGS (emphasis in bold):

“It is difficult with currently available models to make meaningful predictions of climate change for areas such
as the range of the Mohave ground squirrel (Parmesan and Matthews 2005, p. 354). ... Although climate
change may have some effect on the species, at this time we cannot make meaningful projections on either how
the climate within the range of the Mohave ground squirrel may change, or how the species may react to
climate change. .. Therefore, based on a review of the best available scientific and commercial data, we
conclude that climate change does not currently pose a threat to the Mohave ground
squirrel in relation to the present or threatened destruction, modification, or
curtailment of its habitat or range, nor do we anticipate it posing a threat in the
future.”

We argue that “uncertainty” associated with climate change is “not a reason to fail to address climate change”
(United States District Court for the District of Columbia 2007). Current analyses suggest climate
change is perhaps the most serious threat to the persistence of MGS (CDFW 2019):

9 There have been steady increases in mean, maximum, and minimum temperatures within the Mojave Desert
since 1890s, and temperature can adversely affect MGS activity;

9 The mean temperature in Lancaster/Palmdale on the northwestern [sic] edge of MGS range has been
projected to increase by about 5 °F (2.8 °C) from baseline temperatures (1981-2000) by the middle of the
21st Century (2041-2060) (Hall et al. 2012); and

9 The number of extremely hot days per year (over 95 °F or 35 °C) in the Lancaster area is projected to triple
(Hall et al. 2012).

9 Winter freezes in the western Mojave Desert are projected to decrease (Smith et al. 2009; Conservation
Biology Institute (CBI) 2013). CBI (2013) models project a maximum temperature increase of up to 14 °F
(7.8 °C) in parts of the western Mojave Desert by 2069;

9 Vegetation composition studies within the Mojave Desert show changes in the vegetation over time due to
increasing temperatures, drought, and fire (Thomas et al. 2004);

9 Certain saltbush (Atriplex spp.) alliances crucial to MGS in dry years have disappeared in drier years or
after fire, particularly when non-native grasses are present (Thomas et al. 2004) or following domestic sheep
grazing; and

9 More drought-tolerant plant and animal species may take the place of less drought-tolerant species.
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CDFW (2019) suggested that shrubs and forbs needed by MGS could become even more infrequent
or disappear regionally as changes in precipitation affect plant growth and viability. Other predicted
climate change impacts in the western Mojave Desert include nitrification, increased atmospheric
carbon dioxide (CO,) deposition, and changed timing and intensity of rainfall. These changes could
promote additional invasive grass abundance, adversely changing the composition and availability of
suitable flora in MGS habitat (Smith et al. 2009).

Suitable MGS habitat predicted under a Geophysical Fluid Dynamics Laboratory (GFDL) A2
scenario by 2030 is depicted in Figure 7 and suitable MGS habitat predicted under a GFDL B1
scenario is depicted in Figure 8. The modeled remaining habitat for MGS predicted in 2080 is
significantly less than current MGS habitat acreage, with over half of today’s suitable habitat
predicted to be lost due to the effects of climate change.

22



Current habitat that is predicted to remain habitat in 2030 is shown (green), while current habitat that is
predicted to become unsuitable is shown in white. New habitat is shown in blue. The study area is shown

with a dashed line.
Figure 7. MGS habitat distribution in 2030 under the GFDL A2 climate change scenario,

based on modeling by Esque et al. (2013, p. 41). It should be noted that significant barriers
exist between current MGS populations (green) and possible habitat gains (blue).
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Current habitat that is predicted to remain habitat in 2030 is shown (green), while current habitat that is
predicted to become unsuitable is shown in white. New habitat is shown in blue. The study area is showr

with a dashed line.

Figure 8. MGS habitat distribution in 2030 under the GFDL Bl climate change scenario,
based on modeling by Esque et al. (2013, p. 42). It should be noted that significant barriers
exist between current MGS populations (green) and possible habitat gains (blue).
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Climate change effects under the Esque et al. (2013) model indicate a reduction of MGS habitat by
up to 57% by 2030, and up to 84% by 2080, constituting high magnitude impacts. The year 2030,
seven years away, is easily “within the foreseeable future,” based on the following accepted
definition:

“Extending as far into the future as predictions based on best available data can provide a reasonable degree of
confidence.” (U.S. Department of the Interior 2009).

This modeling was based upon emissions scenarios from the Intergovernmental Panel on Climate
Change (IPCC) Assessment Report 4 and the National Oceanic and Atmospheric Administration
(NOAA) 2006 GFDL CM2.1 climate model, because (emphasis in bold):

“...of its ability to predict a range of environmental conditions and a realistic representation of California’s recent
historical climate and because /¢ was identified as producing a realistic representation of
California’s recent historical climate, including the strong seasonal precipitation cycles of
the California desert region.”

The Esque et al. (2013) model outputs were combined with an accurate MGS habitat suitability
model (Ibid., Ch. 2), which predicts changes in MGS habitat suitability and distribution associated
with climate change with a high degree of confidence. Other modeling (Inman et al. 2016) indicates
potential detrimental vegetation shifts of critically important plant communities in remaining MGS
habitat. MGS habitat loss due to past/existing human land uses, and potential future habitat loss,
were determined during the later study using two frequently applied, changing climate scenarios: (1)
medium-high emissions (A2); and (2) low emissions (B1). Current MGS habitat loss by 2030 was
projected to be 57% for the A2 scenario, and 52% for the B1 scenario.

When planned renewable energy projects were added to the projected suitable MGS habitat loss by
2030, the result was an additional habitat loss of 615 km? (237 mi?) under the A2 scenario and 641
km? (247 mi?) under the B1 scenario. MGS habitat losses under these scenarios would total 61% for
the A2 scenario, and 57% for the B2 scenario, respectively.

Potential suitable MGS habitat expansion far to the east into Pahrump Valley and the Amargosa
Desert in California and Nevada and north into Owens Valley along U.S. Highway 395 and
Chalfant-Hammil Valleys/Volcanic Tableland along U.S. Route 6 have been identified because of
climate change. However, MGS use of these lands would likely be precluded by existing barriers to
MGS movement, constricted linkages and unsuitable habitat. Habitat modeling also indicates a high
potential for further restriction, and likely elimination, of connectivity within and among the three
remaining MGS KPCs. This is particularly so within and between the northern and central
subpopulations of MGS.
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On its own, the anticipated 57% reduction in the current MGS range by 2030 due to climate change
and ongoing habitat loss justifies federal ESA listing of the species and designation of its critical
habitat. Such habitat loss occurring in a relatively short timeframe is well within the “foreseeable
future” — a mere seven years, especially considering legal determinations associated with the polar
bear (Ursus maritimus) listing decision, as discussed below.

When the USFWS (2008) issued its final decision to list the polar bear as threatened, it considered
climate change effects as follows:

“Because increases in GHGs [greenhouse gases] have lag effects on climate and projections of GHG
emissions can be extrapolated with greater confidence over the next few decades, model results projecting out for
the next 40 to 50 years (near-term climate change estimates) have greater credibility than results projected
much further into the future (long-term climate change) (J. Overland, NOAA, in litt. to the Service, 2007.”

Near term (next few decades) climate change estimates were judged by the Service to have greater
credibility than the much more dire results projected further out into the future with climate change.
Esque et al. (2013) models indicating MGS habitat losses due to climate change appear imminent
(Esque et al. 2013, p. 136), and constitute the best scientific and commercial data available on the
effects of climate change on MGS. It is considerably more robust than the analysis presented by the
Service (2011a, p. 62239-62240), even though it also acknowledges climate change may be impacting
MGS (Service 2011, p. 62238).

A relatively short prediction timeframe (16 years) was used in these modelling studies, as were widely
accepted IPCC emissions scenarios. Model projections are also based on specific anticipated adverse
climate change effects on the MGS (e.g., increased ambient temperatures, decreased annual
rainfall/soil moisture and vegetation composition/phenology changes). Esque et al.’s (2013)
confidence in their model outputs led them to state (emphasis in bold):

“The models predicted substantial loss of current habitat by 2080, even under the least extreme of the two
climatic scenarios, suggesting that conservation of current habitat for this rare and endemic
species Is even more critical than previously thought.”

As for the Service (20114, p. 62240) refusing to evaluate climate change effects on MGS, (i.e., “at this
time we cannot make meaningful projections”), federal courts have also recently provided direction to the
Service. This direction reinforces again, that uncertainty is “not a reason to fail to address climate change.”

This clear direction to address climate change came from the Ninth Circuit Court of Appeals (2016)
reinstatement of ESA protections established for Distinct Population Segment (DPS) of the Pacific
bearded seal (Erignathus barbatus), which resulted in overturning a previous decision. The former

decision maintained the National Marine Fisheries Service (NMFS) listing of the DPS was arbitrary

26



and capricious, as the Court found NMFS reasonably concluded that sea ice habitat loss by the year
2095 would render the DPS endangered (United States Court of Appeals for the Ninth Circuit
2016).

In response to the earlier District Court’s conclusion about agency speculation, the Ninth Circuit
Court of Appeals (2016) stated that the ESA *“does not require NMFS to base its decisions on ironclad
evidence when it determines that a species is likely to become endangered in the foreseeable future; it simply requires the
agency to consider the best and most reliable scientific and commercial data and to identify the limits of that data when
making a listing determination.”

The Ninth Circuit Court of Appeals (2016) further opined that “the ESA does not require an agency to
quantify population losses, the magnitude of risk, or a projected ‘extinction threshold’ to determine whether a species is
‘more likely than not’ to become endangered in the foreseeable future.” This underscores that the best, most
reliable scientific and commercial data available need be considered in agency analyses and decisions.

Annual mean temperature trends in the Mojave Desert changed dramatically over the twentieth
century compared to the 1949-2005 baseline (DRECP Renewable Energy Action Team, or REAT
2012). Droughts are longer and rainfall has been more erratic over the last 50 years (USDA
Agricultural Research Service 2021). Temperatures are anticipated to increase further with climate
change; precipitation is expected to decrease and become more variable; and the frost-free season is
anticipated to begin earlier and last longer.

Climate change is also expected to produce increased extreme heat events (Herring et al. 2016, p.
144). A hotter/drier future can reasonably be anticipated. Increased water stress is likely, as are
declines and distributional shifts in plant species with higher water needs; prolonged periods of
drought; and higher heat-sensitive species mortality. Shrub community changes detrimental to MGS
population stability may already be occurring (Leitner 2016a). Habitat loss and fragmentation can
limit or prevent colonization of previously occupied MGS habitat lost during drought periods. Low
rainfall reduces annual and perennial plant productivity, which is likely to affect the distribution of
critical plants like winterfat, spiny hopsage and desert thorn relied on by MGS during drought.

Charis (2003, p. 4-10) reported that seven spring seasons from 1989-2003 were drought years with
negligible forage production. Other researchers have noted a seven-year period between 2000 and
2010 of below-average annual precipitation across much of the Mojave Desert. Munson et al. (2016,
p. 435-439) noted this drought adversely affected perennial vegetation in large parts of the
southwestern Mojave Desert, resulting in significant perennial vegetation losses. Experts are
currently warning there is a ‘Megadrought’ in the western U.S. directly linked to climate change
(ABC News 2021) — “Nearly 75% of the American West is currently in severe drought, according to the U.S.
Drought Monitor. The situation in the Southwest has origins dating back to the late 1990s, but the ongoing
megadrought has intensified in the last year...”
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The largest perennial vegetation cover reductions found by Munson et al. (2016) occurred within
three MGS KPCs. While these data represent only a single drought period and it is believed that
cumulative droughts, rather than the effect of several short dry intervals, drive widespread decline of
perennial species (Ponce-Campos et al. 2013, p. 349), multi-year droughts and corresponding aridity
are expected to become increasingly common as a result of climate change (Seager & Vecchi 2010,
p. 4). Cool-season rainfall which strongly influences perennial vegetation growth in the Mojave
Desert (Beatley 1974, p. abstract) is likely to significantly decrease with climate change.

Munson et al. (2016, p. 438) found strong precipitation deficits of 2002 and 2007 correlated with
loss of perennial vegetation cover. However, not all variability was ascribed to rainfall anomalies
alone. Warming trends in the Mojave Desert likely contributed to perennial vegetation loss, and such
trends are expected to intensify (Redmond 2009, p. 11-30). Huggens et al. (2010) found that shrub
cover and volume decreased 10% from 2000-2009, with 48% loss due to mortality and only 5%
recruitment of new shrubs into the population.

Historical data suggest long-term vegetation changes in the Southwest often coincide with broad
climate fluctuations, while fine-scale patterns are determined by land management practices
(Villarreal et al. 2013, p. 194). The increasing impacts of climate change and past/current land
management practices are likely interacting at a finer scale in adversely affecting remaining MGS
habitat. Certain highways, pipelines, transmission lines, livestock grazing, OHV use and military
training impact extensive MGS habitat, and all reduce perennial vegetation cover to varying degrees.
Anecdotal information (MGS TAG pers. comm. with B. Vanherwig, 2017) suggests that round-
tailed ground squirrels, with their more generalist diet and higher activity patterns in warm weather,
may have a competitive edge against MGS relative to a warming climate and anticipated perennial
plant community changes.

The Munson et al. (2016) study, incorporating rainfall, soil depth to restrictive layer, visitor use, fire
history and protected area status to explain changes in perennial vegetation cover in the Southwest,
noted a 2000-2010 annual precipitation anomaly as a factor adversely affecting perennial vegetation
cover. However, the extent of visitor use, soil depth to restrictive layer, fire history and protective
area status were also noted as factors adversely affecting cover (Munson et al. 2016, p. 435).

Changes in perennial vegetation cover as OHV use increased over the years were also noted as not
markedly different until the number of visitors exceeded a threshold of 14,200 per year, which
resulted in a significant decrease in perennial vegetation cover (Munson et al. 2016, p. 435). A
majority of the MGS range was encompassed within the reduced perennial vegetation area discussed
above. This area also corresponds to four out of 10 evolutionary hotspots in the Mojave Desert
suggested by Vandergast et al. (2013, p. 305).
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Protected MGS habitat in the Mojave Desert, such as the Desert Tortoise Research Natural Area
(DTRNA), had higher perennial vegetation cover increases over time compared to unprotected
areas, and burned areas had larger decreases in perennial vegetation cover than unburned areas
(Munson et al. 2016, p. 435). There were also gains over time in vegetative cover on shallow soils
within the DTRNA compared to no significant changes on moderate depth soils, and perennial
vegetation losses on deep soils.

The Southwestern U.S. is a climate change “hotspot,” and MGS range may be within its epicenter.
“According to the 15-model consensus, the strongest U.S. hot spot by far stretches across the Southwest from southern
California to west Texas and intensifies even more over northern Mexico” (Wild Earth Guardians 2015, p. 26).

Projected climate changes, and the subsequent range shifts of native trees and shrubs, are large (Wild
Earth Guardians 2015, p. 36). “Changes of this extent would tend to have negative consequences for species that
are rare, have narrow environmental tolerances, low dispersal rates, or are less competitive than other species” (Shafer
et al., 2001, p. 212), such as MGS.

There is already evidence of decreased precipitation and increased drought in the California Desert
(Wild Earth Guardians 2015, p. 29). As the latter researchers stated, “From 1988 through 2012, desert
regions of southeastern California experienced a 16% decrease in precipitation compared with the previous 25-year
period (1963 through 1987).” And “Drought severity appears to have been exacerbated by an annual temperature
rise of approximately 2 °Centigrade (3.6 °F) beginning in the 1970s” (Cornett, 2014, p. 73).

Certain climate models predict that “by the second half of the 21st century, the number and duration of extreme
dry events will increase markedly, with most projected dry spells lasting longer than five years and occasionally more
than 12 years” (Wild Earth Guardians 2015, p 28). The aggregate precipitation for the Southwest over
the 11 past most extreme drought years has been found reduced to 77% of its 1951-1999 average
(Cayan et al., 2010, p. 21,273). Soil moisture is projected to decrease over time, such that by the end
of the 21st century, “the soil moisture deficits range from 1.7 to more than 2 standard deviations below the mean”
(Cayan et al., 2010, p. 21,274). Decreased soil moisture, depending on magnitude, results in no
appreciable reproduction through seed development, increased mortality of mature plants and
especially young or mature individuals. The best available scientific evidence indicates MGS faces
significant habitat losses associated with climate change (Esque et al. 2016, p. 61).

New threats to vegetation in the western Mojave Desert have been predicted due to the synergistic
effects of climate change, non-native invasive plants and wildfire. A greater frequency and amplitude
between El Nifio wet phases that promote alien annual plant production, followed by dry La Nifia
phases results in conditions that can promote wildfires (DeFalco et al. 2010, p. 247). Wildfires here
are not only becoming more frequent, but much larger than historical fires. The year 2020 was the
largest wildfire year in California history according to the California Department of Forestry and
Fire Protection, and a long annual wildfire season is predicted as record heatwaves parch the state
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(Cable News Network 2021). More than 3,270 wildfires have been reported as of July 21, 2021,
compared to 2,625 fires as of July 2020 according to CalFire statistics (Microsoft News 2021).
Wildfires in the Mojave Desert, including within the range of MGS, are sustained by increasingly
common non-native grasses, such as red brome and Mediterranean splitgrass, resulting in fire
consuming native shrubs, such as creosote bush scrub, white bursage and Joshua trees. These losses
remove vegetation used by MGS for cover and food supply.

1.5 Important Linkages and Connectivity Between MGS Populations

Loss of connectivity can reduce the size and quality of available habitat, impede and disrupt
movement to new habitats and can lead to population declines, loss of genetic variation and
ultimately species extinction (Rudnick et al. 2012, p. 1). Geologically, speciation between MGS and
the sympatric round-tailed ground squirrel likely occurred when portions of the parent population
were isolated during the uplift of the Sierra Nevada, the Transverse Ranges and the formation of the
Mojave River, with MGS evolving in refugia (Bell et al. 2009, p. 9). Three MGS genetic groups have
been found in the northern, central and southern portions of the species’ range (Bell and Matocq
2011, p. 378). Relatively low genetic differentiation has occurred between these groups, indicating
gene flow has been high in the past. Specific geographic areas may serve as important pathways
facilitating gene flow among populations and allowing movement in response to climate change.
Both MGS KPCs and habitat linkages have previously been suggested by Leitner (2008, Figure 9).
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Figure 6. Map of potential habitat corridors that may provide connectivity between identified core areas and other
known Mohave ground squirrel populations.

Figure 9. KPCs or Core populations and potential habitat corridors for MGS in the
western Mojave Desert, California (Figure 6 in Leitner 2008, p. 24).

As Esque et al. (2013, p. 92) noted, habitat estimates and the identification of potential KPCs
provide a useful starting point in defining critical MGS conservation lands. However, this
information does not identify or address the importance of habitat linkages connecting MGS KPCs
(MGS TAG 2010, pp. 1-3). Nor does it address the imminent threats MGS faces. For example, if a
large suitable habitat patch supporting an MGS population becomes isolated, its connectivity is
limited compared to a centrally located, well-connected one (Estrada and Bodin 2008, abstract).
Linkage areas may or may not support large populations but have a disproportionately large role in
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habitat connectivity (Esque et al. 2013, p. 92), with animal movements potentially exceeding habitat
value (Saura and Rubio 2010, p. 531).

The Service (20113, p. 62258) has noted that gene flow appears to occur throughout MGS range.
However, Bell's (2006, pp. 42-44) estimates of gene flow in the past few MGS generations at
Coolgardie Mesa and EAFB were low based on an analysis of mitochondrial DNA, a maternally
inherited genetic marker. Reduced gene flow may have been caused by the recent drought or by
limited movements of female MGS (Service 2011a, p. 62258). Average dispersal distance for juvenile
MGS from radio-tracking data is 1.5 km for males and 0-3.9 km for females, and generally exceeds
adult dispersal distances (Harris and Leitner 2005, p. 192-195).

Long-distance juvenile dispersal is crucial for connecting MGS populations and re-colonization of
suitable but unoccupied habitat (Esque et al. 2013, p. 103). Due to the multi-generational nature of
dispersal for corridor-dwelling species (Beier et al. 2008, pp. 844, 847), suitable habitat needs to be
well-managed within a movement corridor to ensure long-term connectivity. Esque et al. (2013, p.
94-98) used a modified graph theoretical approach in an MGS habitat connectivity analysis to
accommodate the continuous distribution of MGS habitat suitability. A graph network of 1,777
individual 25 km? study cells defined network nodes (Figure 10). Saura and Rubio’s (2010, p. 524-
527) framework was used in the Esque et al. (2013, p. 92-131) connectivity analysis to
simultaneously assess the value of a study cell in terms of its habitat suitability and its position within
the habitat network. As described by Esque et al. (2013, p. 104):

“This approach recognizes that a study cell may serve one or more of three functions: (1) contain habitat
suitable for occupation by the target species that is valuable even in the absence of connectivity to other cells;
(2) produce a flux of emigrants that can colonize other study cells; and (3) serve as a “steppingstone” that
facilitates movement between other cells because of its position within the network.”

Landscape connectivity has structural and functional components and is both species and context
dependent (Rudnick et al. 2012, p. 2). Probability of Connection (PC) indexing, Least Cost and
Circuitscape (McRae 2006, p. 1558) analyses were conducted by Esque et al. (2013; Table 2, Figures
10-12), using MGS occurrence records.
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considered in Esque et al. (2013, p. 96) habitat model.
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Table 2. MGS connectivity areas identified by Esque et al. (2013, p. 109) from a habitat
graph were evaluated as strong or weak using a connectivity index (PCconnector); and
similarly evaluated as strong or weak in a Circuitscape analysis. Map labels correspond to
those depicted in Petition Figures 10, 11 and 13.

Map Label Important Connectivity PCconnector Circuitscape
Linkage Index Analysis

A Fremont Valley Yes (weak) Yes (strong)
B Summit Range Yes (weak) Yes (weak)
C Cuddeback Lake Yes (strong) Yes (weak)
D Johnston’s Corner No No
E Helendale No No
F Mojave Heights/Adelanto No Yes (strong)
G South of Ridgecrest Yes (strongest) Yes (strong)
H Indian Wells Yes (strong) Yes (strong)
I China Lake Yes (strong) Yes (strong)
J Coso Basin Yes (weak) Yes (strongest)
K Coles Flat No Yes (weak)
L Cactus Flat No Yes (weak)
M West of Owens Lake Yes (weak) No
N East of Owens Lake No No
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A) Habitat availability is expressed as a percentage of the maximum possible value derived from MGS probability of
occurrence modeling. A value of 100% indicates that within a 5 km grid cell, all 1 km raster grid cells have the
maximum habitat value. B) Graph view of the habitat network with the size of circles indicating node strength and the
width and tone of lines mdlcatlng connection strength. Node strength was calculated based on the total available
habitat within the 25 km? grid cells. Link strengih was calculated based on the cost-weighted distance between the
habitat-weighted centroids of the 25 km? grid cells. The position of nodes within the network is not perfectly gridded
because the position of the habitat-weighted centroids was allowed to vary based upon the availability of habitat. C)
The connector component of the probablhty of connection index (PCconnector, Saura and Rubio 2010) indicating the
importance of the position of the 25 km? grid cell within the overall habitat network. Cells with a high value are more
important for upholding connectivity because their position within the network is central and their redundancy is
relatively low (Baranyi et al. 2011). The removal of one of these cells would have a larger-than-average impact on
overall connectivity.

Figure 11. Current (as of 2013) MGS habitat availability and connectivity (Esque et al.
2013, p. 108). Habitat availability is expressed as a percentage of the maximum possible
value derived from MGS probability of occurrence modeling. Letters on the three maps
correspond to Table 2 and Figure 10 of this petition.
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Figure 12. The minimum spanning tree approach to defining maximum MGS dispersal
distance (Esque et al. 2013, p. 105). Gray-colored links are not available to dispersers
due to high movement costs. Bold links represent high connection while moderately
bold links are only moderately connected; with this approach estimating inter-
generational dispersal, rather than individual dispersal.
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Figure 13. Map of cumulative connectivity current derived from Circuitscape analysis
(Esque et al. 2013, p. 111). Sources (known MGS occurrences) are depicted in black,
whereas warmer colors indicate high connectivity current either due to source cell
proximity or constraints to movement.
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The PCconnector index used in the Esque et al. (2013) study describes the importance of habitat
patches facilitating MGS movement. Patches with a high habitat value are more important for
connectivity, as their network position is central and redundancy is low. Least cost paths indicate the
optimal route between source (known occurrence) and destination. Circuitscape analysis
simultaneously assesses all pathways between source and destination (McRae et al. 2008, p. 2713-
2714). Esque et al.’s (2013, p. 107) graphing identified 14 locales as “important connectivity areas.”

The habitat model created by Esque et al. (2013, p. 108; refer to Figure 11) depicts a highly clustered
pattern, with suitable habitat extending from Palmdale in the south, north past the City of Ridgecrest
and east to NTC-Fort Irwin, reflecting the current MGS range. The Fremont Valley, as well as lands
surrounding Ridgecrest and Cuddeback Lake, were found to exhibit large PCconnector values, while
other areas, such as Johnston’s Corner, Helendale, Mojave Heights/Adelanto, Coles Flat, Cactus
Flat and Owens Lake have very small PCconnector values (Esque et al. 2013, p. 109).

EAFB was also found to have high PCconnector values (Esque et al. 2013, p. 108), even though
these connections were not visually detectable on the habitat graph. In fact, the two study cells with
the highest connectivity values were found within the installation adjacent to Rogers Dry Lake,
which serves as an MGS movement barrier.

The Circuitscape analysis (Esque et al. 2013; refer to Figure 13) augments the habitat suitability
graph results by indicating either a high potential for MGS movement or areas where movement is
constricted, referred to as a “bottleneck” or “pinchpoint” (Rudnick et al. 2012, p. 7-8). The Coso
Basin was found to represent one such pinchpoint, and was interpreted by Esque et al. (2013, p. 107,
125) as critically important for maintaining the current “gateway” to northern MGS populations.

As might be expected, areas A, B, C, F, G, H, I, K and L (refer to Table 2 and Figure 13) appeared
to exhibit increased connectivity compared to surrounding cells, whereas Areas D, E, M, and N
were found to exhibit little connectivity (Esque et al. 2013, p. 110). Figures depicting these analyses
highlight a conclusion that primary MGS habitat regions, corresponding to the three genetically
distinct groups described by Bell and Matocq (2011, p. 378), are disconnected because of narrow,
compromised habitat dispersal corridors. These regions include the northern MGS population area
(i.e., Olancha, Cactus Peak, Coso Basin); the mid-western/Central MGS population area (i.e.,
Freeman Gulch, El Paso Mountains); and the southern MGS population area (i.e., DTRNA east to
NTC-Fort Irwin).

Connectivity between the three primary high-suitability MGS habitat regions is not only tenuous, but

these linkages have been degraded considerably over the years by recent and historical land-use
activities. Using a moderate land-use impact classification, Esque et al. (2013, p. 54; Figure 14) found
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suitable MGS habitat reduced by 11% relative to a classification of only land-use impacts of urban
areas (which excludes the effects of roads, agriculture and other land-use).
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A) Difference between the “urban only” impacts estimation and the low land-use impacts estimation. B) Difference
between the low land-use impacts estimation and the moderate land-use impacts estimation. C) Difference between
the moderate land-use impacts estimation and the high land-use impacts estimation.

Figure 14. Differences in MGS habitat availability with different estimations of land use
impacts (Esque et al. 2013, p. 114).

The latter analysis also found that habitat lost through land-use development is disproportionately
important to MGS connectivity, with a 32% reduction in an equivalent connected area index.
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Former agricultural areas and roads have diminished corridor functionality between Fremont Valley
and Freeman Gulch, an area that historically may have been the most important linkage between
mid-western, central and southern MGS populations (Esque et al. 2013, p. 113). They found that
connectivity is even further reduced for the highly developed Ridgecrest area.

Potential climate change impacts (see Petition Section 1.4) exceed land use impacts to MGS habitat
and overall landscape connectivity (Esque et al. 2013, p. 117). However, these impacts taken in
context with the above connectivity impact information, are drastically fragmenting remaining MGS
habitat. Rapidly increasing fragmentation, along with past habitat impacts, poses a distinct threat to
MGS due to destruction and modification of its habitat.

Land-use impact scenarios prepared by Esque et al. (2013, p. 114; refer to Figure 14) estimate
between 1,884 km? (9.9%) and 3,096 km?2 (16.3%) of predicted suitable MGS habitat has been lost to
urban development, roads and cleared vegetation. Encroachment of urban areas on MGS habitat
introduces off road vehicle use, roadways, airports and transmission lines (Leitner 2008, p.11) that
affect MGS and its habitat. Additional renewable energy development, transmission lines and roads
will contribute to future loss of MGS habitat.

Climate change predictions in Esque et al. (2013, p. 37-63) would result in further dramatic loss of
currently suitable habitat, with most of becoming unsuitable by 2080, except for habitats at higher
elevations in the Coso Range and the eastern edge of the Sierra Nevada. Some additional suitable
habitat may become available in the north, within Owens Valley and to the east, but it is unlikely that
linkage habitat is available for MGS movement to populate these areas. Areas of potential
connectivity, given future climate change scenarios, may occur to the north, west and south of the
current MGS Range, but all have land use and MGS movement constraints. Marginal habitat may be
all that remains in the central and southern portions of MGS range under Esque et al. models, which
predict low connectivity within and between suitable habitat patches. High connectivity is predicted
to remain only in the northernmost portion of MGS habitat from Olancha north to Owens Lake,
and potentially newly available habitat in the Coso Range.

According to Esque et al. (2013, p. 109), an essential MGS movement linkage encompasses much of
the area north of Inyokern and the China Lake Basin. However, this essential MGS movement
corridor under the A2 2030 climate scenario evaluated in their study is predicted to be restricted
only to the immediate area along U.S. Highway 395. Only three potential north south MGS
movement areas may exist under current climate conditions through the Ridgecrest/Inyokern area:
east of Ridgecrest, west of U.S. Highway 395 and between Inyokern and Ridgecrest. The least-cost
connectivity analysis conducted by Esque et al. (2013, p. 122) predicts the only linkage available
under future climate change conditions will be west of Ridgecrest/Inyokern, as future climate
conditions are likely to be too hot for MGS to persist at the lower elevations.
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Future climate change models also suggest MGS will need to expand north into Owens Valley from
its current, northernmost occupied habitats (Esque et al. 2013, p. 106). However, urban and
agricultural development, as well as Owens Dry Lake and other unsuitable habitat, have all but
eliminated MGS habitat linkages in these areas.

A similar situation exists between the mid-western, central and the northern MGS populations,
where existing land use and degraded habitat are severely limiting connections between MGS KPCs.
The loss of stepping-stone habitat patches can cause a sharp decline in the distance that can be
traversed by the species that cannot be compensated by other factors (Saura et al. 2014, p. 171).
Modeling by the latter researchers suggests that stepping-stone habitats 1) must be of sufficient size
to be of conservation value, 2) are particularly crucial for the spread of species over long distances,
and 3) can effectively reduce the isolation of the largest habitat blocks in reserves. When habitat
patch stepping-stones are too small and disjunct to sustain a local population, species that are unable
to cross the non-habitat portion of the landscape are ultimately reduced in overall population size
and the probability of persistence becomes questionable (Fahrig 2003, p. 505).

The extensive analyses conducted by Esque et al. (2013) highlight the importance of protecting
multiple north-south trending, low-elevation valleys in conserving landscape connectivity essential to
MGS in meeting climate change adaptation needs. However, these lands are, in general, the most
impacted by human use within the range of the species. While currently unoccupied habitat may
become suitable for MGS occupation in the future, it will not benefit the species if linkage habitat is
absent or too degraded to support MGS and facilitate movement between populations.

1.6 Habitat Conversion to Agricultural Use

The Service (20114, p. 62238) stated the following regarding MGS threats posed by conversion of
natural desert habitat to agricultural use:

9 “The current cost of pumping ground water to irrigate crops in the western Mojave Desert discourages the
development of new areas for agriculture (Los Angeles County Cooperative Extension 2009, p. 1).”

9 “Adfter reviewing the information on Web sites of local agricultural agencies in the western Mojave
Desert, we conclude that there will likely be no increase in agricultural development in the future.”

1 “Given the best available scientific and commercial data, and the small percent of the range of the species
affected by agriculture, we conclude that agriculture does not currently pose a threat to the Mohave ground
squirrel in relation to the present or threatened destruction, modification, or curtailment of its habitat or
range, nor do we anticipate it posing a threat in the future.”
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New information on agricultural development (California Department of Conservation 2014) has
been identified since the Service (2011a) determined effects on the MGS. Conversion of native plant
communities to support agriculture (e.g., alfalfa, pistachios) is expanding in the western extent of
MGS range in Antelope Valley (University of California Cooperative Extension 2016), in the
south/southwest in Palmdale and El Mirage Valley (California Department of Transportation 2014),
in the east along the U.S. Highway 395 corridor and the Mojave River near Hinkley, and in the north
within the Indian Wells Valley.

Agricultural development eliminates or fragments otherwise suitable MGS habitat. Recent
agricultural development near Inyokern may sever a critical MGS habitat linkage between the Coso
and Little Dixie Wash KPCs (Leitner 2008, p. 23; 20154, p. 2). Here, conversion of MGS habitat to
pistachio orchards, combined with existing alfalfa farms, has occurred on private lands (Henry
2014). This conversion of native vegetation habitat occurred without environmental review or
permitting from the Kern County Planning and Natural Resources Department (KCPNRD).

In 2004, the updated Kern County General Plan zoned 27,000 acres of the Indian Wells Valley for
agricultural development (KCPNRD 2004). This zoning was considered a ministerial action by Kern
County and loss of MGS habitat was not analyzed in the supporting Environmental Impact Report
(EIR). This General Plan update allows landowners to clear native Mojave Desert habitat for
agricultural use without the need to notify the KCPNRD, obtain permits, or conduct site-specific
environmental review under the California Environmental Quality Act (CEQA), which is clearly an
inadequacy of existing regulatory mechanisms to protect MGS habitat. This MGS habitat impact
does not appear to have been considered by the Service (2011a, p. 62237-62238).

CDFW has reportedly written the KCPNRD regarding MGS impacts resulting from Mojave Desert
habitat conversion to pistachio orchards. However, this correspondence has not resulted in the need
for KCPNRD notification, permits or environmental review. Henry (2014) in the Bakersfield
Californian reported that approximately 3,000 acres of native Mojave Desert habitat have been lost
and that the issue has not been resolved.

Loss of MGS habitat and direct harm to the species associated with agricultural development is a
continuing and increasingly significant issue in the western Mojave Desert. As previously noted,
agricultural development may also promote conditions favorable to the California ground squirrel to
the detriment of MGS through displacement and competition. The totality of these impacts
compromises a crucial habitat linkage and is not currently being considered by county, state or
federal permitting authorities. Additional threats associated with development as outlined in the
Indian Wells Valley Land Use Plan, which was approved by the Kern County Board of Supervisors
in 2015 (KCPNRD 2015), is described in Section 1.7 (Indian Wells Valley Land Use Plan, Kern
County), below.
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Leitner’s (2008, p. 20, 24; 2015, p. 13-16) KPCs were selected based on three primary criteria: 1)
evidence of 20-30-year MGS persistence, 2) observations of the species in at least six separate
locations, and 3) the detection of thirty or more individual MGS since 1998. The Little Dixie Wash
KPC is one of four such areas. It is the westernmost area that is linked to KPCs to the north
(Coso/Olancha) and south (EAFB). In 2007, an MGS was observed in the Kelso Creek drainage
located west of the Scodie Mountains, indicating a habitat linkage extends to the west outside the
current MGS range.

The Little Dixie Wash KPC represents one of three subpopulations with distinct genetic
characteristics (Esque et al. 2013, p. 65). It is geographically and genetically linked with populations
occurring in surrounding habitats, including the EI Paso Mountains, areas surrounding Ridgecrest,
and extending into Poison Canyon near Searles Valley.

It is also noteworthy that this subpopulation is tenuously connected with the northernmost MGS
KPC in the Olancha, Coso Basin and Cactus Peak regions. This tenuous connection is supported by
a narrow habitat corridor immediately east of the Sierra Nevada, west of the Coso Mountain Range
that has already been impacted by the construction and maintenance of U.S. Highway 395 and
adjacent utility corridors.

We also incorporate by reference this issue under listing Factor D: The Inadequacy of Existing
Regulatory Mechanisms.

1.7 Indian Wells Valley Land Use Plan, Kern County

The KCPNRD (2014) began preparing a Draft EIR for proposed land use in Indian Wells Valley in
2014, and the final plan was approved by the Board of Supervisors in 2015. The primary purposes of
the plan are to reduce groundwater use and make land uses compatible with the activities associated
with the Air Installation Compatible Use Zone at CL-NAWS. This land use plan will be
implemented through zoning changes affecting private land in the unincorporated portions of the
Indian Wells Valley (KCPNRD 2015, p. 1-1 to 1-2). Proposed zoning changes entail:

1 Removing agricultural zone designations on land that is not currently farmed, including
Exclusive Agriculture Limited Agriculture Zoned lands; and

91 Replacement of agricultural zoning with Large Lot Residential, Neighborhood Commercial,
General Commercial or Light Industrial zones.

The Final EIR indicated the Indian Wells Valley Land Use Plan could result in substantial adverse
effects to special-status species, either directly or through habitat modification. The proposed plan
would encompass lands within MGS range, including the Little Dixie Wash KPC defined by Leitner
(2008, p. 22). The Final EIR did not provide information on the specific acres of MGS habitat that
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would potentially be impacted by the proposed zoning changes, but the plan area is identified as
encompassing 256,000 acres.

Approximately 4,120 acres are dedicated to agriculture (alfalfa and pistachio) within the Indian Wells
Valley, with 917 additional acres proposed to be farmed (KCPNRD 2015, p. 1-5), contrary to the
Service’s (2011a, p. 62238) assertion that future agriculture development within the range of MGS is
unlikely. Zoning changes in the Indian Wells Valley Land Use Plan would reduce, but not remove,
new agricultural development on private land. However, replaced zoning allows for increased
commercial and industrial development on roughly 7,400 acres in the Indian Wells Valley
(KCPNRD 2015, p. 1-8).

Increased commercial development here is growth-inducing and stimulates a demand for housing
and associated urbanization impacts upon MGS habitat in a tenuous linkage corridor. Kern County’s
2015 Final EIR concluded that cumulative impacts to biological resources resulting from zoning
changes, including MGS impacts, are potentially significant. These impacts purportedly will be
reduced to less than significant through mitigation measures (KCPNRD 2015, p. 120-121) and
compensatory habitat acquisition elsewhere for projects entailing five parcels or more. These
measures would be developed on a project-by-project basis through coordination and consultation
with state and federal wildlife agencies. However, Kern County does not always require
compensatory habitat mitigation recommended by the wildlife agencies to be fulfilled by project
applicants adjacent to project impact areas. Kern County has also not engaged in any form of
conservation planning in the western Mojave Desert for over 20 years.

The zoning changes in the Indian Wells Valley Land Use Plan offer no mitigation measures or
establishment of habitat reserves to offset cumulative impacts to MGS. The Kern County Board of
Supervisors approved the above proposed zoning changes on May 19, 2015. The enacted changes
are intended to reduce potential future demand for scarce groundwater resources, but overall, would
contribute to the ongoing cumulative loss of MGS habitat without designating specific lands for
MGS conservation. The KCPNRD has stated explicitly it will not conduct bioregional conservation
planning for desert lands (L. Oviatt, Planning Director, personal communication, 2021).

1.8 OHV Use and Management

As discussed by Wilkerson and Stewart (2005, p. 22-24), OHV use adversely impacts MGS in a
multitude of ways. Direct effects include vehicles running over individual animals and collapsing
MGS burrows (Laabs 1998, p. 5); a reduction of spring annual plant forage in areas of OHV use;
and breaking as well removing shrubs (Bury et al. 1977, p. 16) which provide cover habitat. Impacts
of OHV use on MGS habitat can be substantial in high public use areas (Service 2011, p. 62226).
The potential to crush MGS likely increases as the prevalence and use intensity on roads increases in
each region (BLM 2005, p. 3-162 to 163), and it is particularly high adjacent to and within BLM’s
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heavy OHV use areas, including the western Rand Mountains. BLM (20054, p. 3-162 to 163) found
37% of 310 transects randomly established within MGS range to be bisected by roads, and 47% of
those transects were bisected by OHV trails, and that there is a “spill-over effect” in areas adjacent
to high-intensity OHV use areas. Direct mortality arising from vehicle crushing is also likely to
disproportionately affect dispersing male juvenile MGS when adequate dispersal habitat is available,
as they are more likely to travel longer distances during natal dispersal than adults or female juveniles
(Harris and Leitner 2004, p. 192).

While the Service (2011, p. 62249) found few reports of MGS being run over by vehicles, LaRue,
one of the Petitioners, has witnessed two vehicle strikes of juvenile male MGS; one on a dirt road
east of Harper Lake in Water Valley and another on paved Route 66 north of Helendale. LaRue
found a crushed post-lactating female MGS in 2022 on unpaved Cuddeback Road a mile east of
Highway 395; and reported crushing a juvenile male MGS in 1998 on a dirt road as it attempted to
cross in front of his vehicle (BLM 20053, p. 3-162). Middlemiss also noted mortality on a dirt road in
1984 (CDFW 2016a; CNDDB Occ. 150). Berry (1974) reported MGS burrows in a road berm
(CDFW 2016a; CNDDB Occ. 195) and LaRue noted a juvenile female MGS darting into burrows
excavated in dirt berms on both sides of a road (BLM 2005z, p. 3-162). A similar observation was
made by LaRue along Lockhart Road, north of Harper Lake, in May 2022, when a juvenile MGS ran
30 meters up the road ahead of his truck, darted into a burrow located one meter away and
immediately plugged its burrow. OHV use commonly widens unimproved roads and disturbs
roadway berms/shoulders (Egan et al. 2012, p. 7), placing burrowing animals at injury and mortality
risk.

Indirect OHV impacts include disturbance of soils and destruction of shrubs, both of which
combine to reduce spring annual and perennial plants used by MGS as forage. Even light OHV use
can result in lost or compacted soil (Webb 2002, p. 292), seed unavailability for foraging mammals
and disrupted soil mantles (Bury et al. 1977, p. 16-18).

Dirt roads and trails also serve as dispersal corridors for non-native plants (Lovich and Bainbridge
1999, p. 313) that may be less palatable or nutritious for MGS than native plant species. These
invasive species tend to outcompete native species along roadsides. Conversely, some non-native
water-rich plants that frequently occur on roadsides, such as Russian thistle (Salsola tragus) appear to
attract MGS use (Recht 1977, p. 75) and as such, may serve to entice MGS into harm’s way when
they forage adjacent to roads.

Vegetation studies performed for BLM (2003, p. 29; 2005, p. 3-158) OHV route designation found
that 47% of 310 transects were bisected by various types of OHV tracks. Individual tracks
frequently become wider and eventually become well-established routes lacking suitable MGS
habitat elements. Indirect impacts of OHV routes and their repeated use, including vegetation loss
(Ouren et al. 2007, pp. 11-12), compacted soils (Webb 2002, p. 292) and habitat fragmentation can
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severely degrade MGS habitat. Four BLM-designated OHV Open Areas occur in MGS habitat
(Jawbone Canyon, Dove Springs, El Mirage and Spangler Hills), and one State Vehicle Recreation
Area (Eastern Kern County Onyx Ranch), all of which comprise over 417 km2 (161 mi?) of habitat.
The ecological condition of these lands is severely degraded by OHV use (Figure 15), rendering
them questionable in sustaining MGS populations. Although the Service has stated it is unaware of
any MGS habitat impact estimates, intensive and widespread OHV use in the western Mojave
Desert has resulted in extensive MGS habitat loss and degradation (Service 2011, p. 62225).

o : s > 50 AN .-1.":
Figure 15. Dove Spring Canyon OHV Open Area and surrounding public lands. Taken in 2020
by Defenders of Wildlife.

While the Service has acknowledged that OHV use areas are extensively degraded and provide little
value to MGS, now or in the future (Service 2011, p. 62226), their analysis failed to accurately
analyze the effect these areas have in the context of supporting long-term MGS population
connectivity. Comprising relatively small overall acreage relative to the entire MGS range, the
location of these five high-intensity OHV use areas has fragmented MGS population connectivity in
the past and this fragmentation is predicted to increase dramatically over time.

MGS may occur and disperse through portions of certain intense OHV use areas, but not others.
For example, MGS may occur within or move through portions of the Dove Springs Canyon OHV
Open Area, but there is no evidence to suggest the species moves through any lands encompassed
by the Spangler Hills OHV Open Area (P. Leitner, unpublished data).
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Factors such as rainfall patterns and minimally disturbed habitat availability likely influence the
degree of MGS dispersal through highly degraded habitats, such as intense OHV use areas. Further,
an adverse “spill-over” habitat impact from OHV use occurs adjacent to all BLM-designated OHV
Open Areas according to BLM’s 2005 WEMO Plan, with higher incidences of vehicle impact on
adjacent private land, mitigation land or California State Ecological Reserves compared to lands
located at a distance.

It is also apparent that similar heavy OHV use impacts occur in MGS habitat situated adjacent to
most cities, towns and communities in the western Mojave Desert (BLM 20053, p. 3-164; Figure 16).
No county or private land OHV route designation within the range of the MGS has occurred to
date, nor have effective use rules and enforcement been adopted and implemented by local
government agencies. Unauthorized OHV use on private lands includes illegal trespass, off-trail
riding, illegal operation of non-street legal vehicles, and vandalism (Ciani 2011, p. 1).
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Vehicle Disturbances and MGS Habitat

Legend
#*« County Lines HEHH BLM Open Areas
/ Highways B Above-Average Vehicle Impact Areas
{1 Plan Boundary ) MGS Range Boundary

Military Lands

West Mojave Plan FEIR/S g i

0 10 20 30

1014104 Map 3-17 —s— Km

1] 10 20 30

Miles

Figure 16. Distribution of vehicle impact regions (1998-2002) and MGS habitat from
BLM’s (20053, p. 3-164) WEMO Plan.

Outside of high intensity OHV use areas, designated route networks fragment MGS habitat, reduce
habitat patch size, and increase the ratio of edge to interior. This may have serious consequences for
MGS movement corridors linking habitat patches (Ouren et al. 2007, p. 16) by precluding or
inhibiting animal movements, which impacts dispersal and recolonization of adjacent suitable
habitats, resulting in increased likelihood of local MGS population extirpations.
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The combination of expansive and heavily used OHV route networks and numerous urban areas
with densely clustered paved roadways and highways, has contributed to the extensive MGS range
contraction documented in the southern extent of the species’ historical range. The tenuous habitat
linkages between the central and northern range extents of the species are similarly threatened by
both authorized and unauthorized OHYV use on public land.

BLM'’s (20053, p. 3-161 to 165) WEMO Plan identified significant OHV impacts within the Mohave
Ground Squirrel Conservation Area (MGSCA,* BLM 2006, p. 8), including “lands within the Rand
Mountains, west of Silver Lakes, within Kramer Hills, north of Hinkley, and southwest of Fort Irwin.” MGS
habitat east and northeast of Fremont Peak, Fremont Valley, north of Silver Lakes, Superior Valley
and southeast of Harper Lake were also identified as highly impacted by OHV use.

Wilkerson and Stewart (2005) in their MGS Listing Petition indicated that nearly 7,300 acres of
additional MGS habitat was, as of 2005, impacted by legal OHV use. This estimate has increased
considerably as of 2017. In its 12-month Petition Finding, the Service (2011a, p. 62225) stated the
following regarding OHV use and management in the western Mojave Desert:

1 “We were unable to find information on the total number of miles of unpaved roads within the range of the
Mohave ground squirrel. Based on a 2001-2002 inventory, the BLM estimated that 5,054 linear mi
(8,134 km) of roads (including paved roads, unpaved roads, and trails) occur on BLM land in the western
Mojave Desert.”

1 “However, subsequent to that (2001-2002) inventory, the BLM permanently closed 2,260 mi (3,637 km),
or 45 percent of the roads and trails (BLM 2003, pp. 4-9). Most closures occurred in the DWMAS
[Desert Wildlife Management Areas] in Mohave ground squirrel habitat (BLM 2003, p. 396).”

1 “DWMASs are ACECs [Areas of Critical Environmental Concern] where the BLM can limit or
exclude surface disturbance, including use of roads and trails (see Factor D).”

1 “The West Mojave (WEMO) Plan commits the BLM to an aggressive program of closed route
rehabilitation (BLM et al. 2005, chapter 4, p. 7).”

9 “There are no State Vehicular Recreation Areas (SVRAS) in the range of the Mohave ground squirrel.”

The analysis of the effects of OHV use and management on MGS habitat (Service 2011a, p. 62225)
is faulty and outdated on several accounts. The Service (2011a, p. 62225) acknowledges a lack of

1 The MGSCA, established in the Bureau of Land Management (BLM)’s West Mojave (WEMO) Plan, was in place from
March 2006 until September 2016. It was replaced by a smaller Mojave Ground Squirrel Area of Critical
Environmental Concern in the BLM’s 2016 Desert Renewable Energy Conservation Plan.
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estimates on the intensity and extent of OHV use occurring within managed and high-use areas,
which adversely colored their impact analysis. A downward trend in MGS habitat protection has
occurred between 1980 and 2017, as discussed below. Pointedly, BLM’s (1980a; p. 30, 35) California
Desert Conservation Area (CDCA) Plan additionally prescribed specific MGS habitat management
actions requiring implementation within 1-3 years, which were not implemented, including
developing an MGS habitat management plan to “protect, stabilize and/or enhance fish and wildlife
values.”

BLM'’s (2006) WEMO Plan focused on both desert tortoise and MGS protection, adopting the
MGSCA, with a one-percent habitat disturbance cap and strong (5:1) compensatory mitigation for
habitat loss due to BLM permitted activities. Yet BLM has failed to follow through in ensuring
effective conservation of public land habitat within the MGSCA, specifically regarding management
of OHV use. Recent BLM documents filed in federal district court on court-mandated relief confirm
that a multitude of continuing OHV use violations in BLM law enforcement sectors with MGS
habitat (BLM 2016c).

The Service’s (2011a) Petition Finding analysis, as indicated above, contains significant errors and
deficiencies relative to the current extent of MGS populations, its remaining habitat and condition of
that habitat. These errors and deficiencies, combined with new information presented below,
constitute significant new threats that support federal listing of remaining MGS populations.

1.8.1. OHV Routes in MGS Habitat

According to the 2005 WEMO Plan (BLM 2005b, p. 4-9), 5,054 miles of routes were formerly
designated as open to OHV use, 51 miles were designated as available for such use with certain
unimplemented restrictions (i.e., Limited Use designation) and 2,391 miles were designated as
closed. These routes comprised a network of 7,496 miles of existing OHV routes within the
planning area in 2005.

However, the Service (2011, p. 62225) stated there were a total of 5,054 miles of existing routes
(paved roads, unpaved roads and motorcycle trails) on public land and that BLM (2005b, p. 4-9)
previously closed approximately 45% of the dirt roads and trails within the WEMO Plan area.

The Service’s (2011a, p. 62225) understanding of WEMO Plan route mileage designations is flawed.
There were 2,260 more miles of routes that BLM designated as open to OHV use, rather than the
2,794 miles of open routes reported by the Service (2011a, p. 62225).

This error may be based on a belief that there were 5,054 miles of existing OHV routes on the

ground at the time rather than 7,496 miles. This error undercounted designated OHV route mileage
by 2,442 miles (32%). Consequently, the Service (2011, p. 62225) significantly underestimated
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existing adverse MGS habitat impact related solely to OHV travel. Notably, routes designated in the
former MGSCA per the BLM’s (2006, p. 8) WEMO Record of Decision (ROD), totaled 2,900 miles.

Contrary to the Service’s (2011a, p. 62225) assertions about OHV route impact minimization (refer
to second and fourth preceding quoted bullet points), there is no evidence that “45 percent of the roads
and trails” totaling “2,260 mi (3,637 km)” reported as “permanently closed” within MGS habitat have
changed in any manner on the ground since 2005 when routes were required by court order just to
be signed as open or closed. Little successful closed route rehabilitation has been documented or
even monitored in MGS habitat. Repeated OHV use on designated closed routes in MGS habitat is
known to occur (Egan et al. 2012, p. 89) and previous OHV use impacts to MGS habitat have not
diminished. Further, the MGSCA (BLM 2006, p. 8) no longer exists (MGS TAG pers. comm. with
A. Fesnock, BLM, 2016), contrary to the MGS conservation overlay presented by the Service
(2011a; refer to Figure 7). In its place, a smaller subset of public lands was designated as “MGS
Conservation Lands” through the BLM’s 2016 DRECP. Currently, these lands support a significant
number of OHV routes, and associated use on both designated open and closed vehicle use routes is
high (BLM 2005e, 20144).

Under terms of a formal BLM (2001, p. 6) judicial settlement, many OHV routes were temporarily
closed and minimally signed within MGS habitat in the Kramer and other Subregions of the West
Mojave. Following closure, these route closures were monitored for compliance, and many were
found reestablished (BLM 2003a, p. C14-140; 2003b, p. 4). No routes were closed or rehabilitated
for MGS habitat protection.

BLM'’s (2005) WEMO Final Environmental Impact Statement incorporating this attempted route
designation was found highly flawed, with a federal court finding BLM violated the Federal Land
Policy and Management Act (FLPMA) and the National Environmental Policy Act (NEPA), relative
to OHYV route designation (United States District Court, Northern District of California 2009). The
Service (2011a, p. 62225) indicated that the WEMO Plan “commits the BLM to an aggressive program of
closed route rehabilitation”; however, we maintain this commitment was never implemented. In fact,
BLM (2003, p. 2-20; 2005a, p. 2-163) even asserted: “Closed routes would not be signed...” and “most of the
routes designated closed would be left to natural reclamation.” (BLM 2005d).

Without active rehabilitation, OHV impacts on soil and perennial shrub communities can take
decades to recover after impacts cease (Ouren et al. 2007, p. 6; Wilshire et al. 2008, p. 305; Abella
2010, abstract). Little actual rehabilitation or natural reclamation of routes closed under BLM’s
WEMO Plan has occurred (Egan et al. 2012, p. 88-89; Egan, pers. obs. 2017). The long-term success
of the few efforts undertaken is also questionable. BLM (2003, p. 2-20 to 2-21) has paradoxically
stated that vehicle route rehabilitation is overemphasized and should not be implemented until other
proactive means of route maintenance (e.g., signing) have been exhausted. In fact, a federal court
remedy order was issued to compel BLM to implement OHV management actions (e.g., route
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signing, information kiosk installation, official map updating) and initiate vehicle use monitoring, as
well as law enforcement compliance with the adopted 2003-2005 OHYV route network (United States
District Court for the Northern District of California 2010). Requested remedy relief was granted in
part due the court finding BLM’s inadequate NEPA and FLPMA compliance in route designation
(including inconsistency with the CDCA Plan regarding designating routes not in existence as of
1980, and lack of applying OHV impact minimization criteria), and a showing of inadequate route
signing, management and enforcement on the ground. Open route signing has taken place according
to BLM, as required by court order. However, vandalism and removal of route markers is common
on a recurring basis (T. Egan, pers. obs. 1990-2021).

Closed routes are not signed in a majority of MGS habitat because it would “consume a great deal of staff
time” and signs are often removed as soon as they are installed (BLM 2003, p. 22). Currently, few
closed routes in the range of MGS have been rehabilitated (T. Egan, pers. obs. 2017), naturally
reclaimed, signed as unavailable for use or provide available MGS habitat. Affected soils have not
become de-compacted, and soils can be significantly compacted by OHV use with even minor travel
(Webb 2002, p. 292). Native shrub vegetation, including MGS forage shrubs, have not returned, and
annual plant production and diversity is a fraction of that occurring prior to OHV route creation.

Based on a 2012-2013 route inventory, BLM (2015, p. 1-5) claimed there are approximately 15,000
miles of OHV routes in the WEMO planning area [refer to the West Mojave Route Network Project
(WMRNP), p. 53 below]. However, the CDCA Desert Advisory Council (DAC 2013, p. 34)
maintains that 30,000 miles existed prior to 1980 when the CDCA Plan was finalized. BLM's route
mileage estimate is more than five times that considered as existing in 1985-87 (BLM 2003, p. 3-56
to 3-57), and more than double that considered for designation by BLM (2006, p. 9) and the Service
(2006) in the biological opinion issued to BLM for the 2006 WEMO Plan.

This significant cumulative increase in OHV routes since 1985 reflects ineffective OHV use
management and highly inaccurate mapping of existing routes on public lands, and likely pales in
comparison with such impacts on interspersed/adjacent private lands. There is also an ongoing
threat of additional OHV route proliferation and MGS habitat impact in upcoming years.

1.8.2 OHV Route Designation within MGS Conservation Lands

BLM has the authority and responsibility to manage all OHV use on public lands under its
regulations. Yet nearly all OHV routes designated as closed to vehicle use in the BLM’s WEMO
Plan area occurred within the Fremont-Kramer and the Superior-Cronese Critical Habitat Units
(CHU:s) established for the recovery of the threatened desert tortoise. Only 46% of these public
lands were designated as MGS conservation lands as of 2016, and an even smaller percentage are
known to support MGS.

52



As stated above, most of the 2,391 miles of routes designated as closed by BLM (2005, Vol.1,
Chapter 2, pp. 2-137 to 2-144) occur in desert tortoise CHUs. Few routes were designated closed
under the WEMO Plan outside of these CHUs and no routes are known to have been closed
specifically for MGS protection. These non-CHU lands comprise BLM's (2005) former MGSCA,
including lands acquired west of U.S. Highway 395 for MGS and desert tortoise conservation in the
1990s, that have now been identified for solar development (BLM 2016).

In its 12-month MGS Petition Finding, the Service (2011a, p. 62225) stated the following regarding
BLM'’s management of OHV use within the WEMO Plan area:

1 “In 2011, BLM is signing open routes, implementing a monitoring plan to determine compliance
with route closures and whether any new illegal routes are being created, and implementing
additional enforcement capability for the route network in the WEMO Plan area (U.S. District
Court 2011, pp. 12-15).”

1 “By 2014, the BLM will be preparing a revised OHV route network that complies with the
Federal Land Policy and Management Act’s (FLPMA) requirement to minimize damage to
public resources and harassment and disruption of wildlife and habitat (U.S. District Court 2011,
pp. 2, 13). These measures should reduce the impacts from OHV use on BLM land near
management areas and on designated roads and trails in the range of the Mohave ground squirrel.”

As of July 2021, all BLM-designated open routes within MGS habitat were not signed on the ground
(T. Egan, pers. obs.), either never being signed since BLM informed the court that this mandated
task was completed in 2012, or the signs have since been removed. Further, BLM has not installed
any limited route signs, and minimal closed signs on routes designated as closed to public OHV use.

To comply with the federal court order, BLM monitored and documented public non-compliance
with the 2005 WEMO closed route designations, confirming that additional illegal routes have been
created. Outside of the Rand Mountains and Jawbone-Butterbredt ACECs, very little effective
closed route rehabilitation has been initiated. Nor has successful long-term management of any
rehabilitated closed routes been clearly demonstrated by BLM.

Despite this, no additional OHV use law enforcement needs have been identified, nor has full law
enforcement staffing in applicable field offices been consistent since 2006 when BLM designated
OHYV routes. The monitoring program for these routes is also considered less than robust relative to
monitoring location sample size; likely resulting in skewed long-term monitoring sampling results.
While BLM (2019c) has finalized a revised OHV route network, it does not comply with FLPMA,
and does not include all required impact minimization criteria required under the 2011 court order
resulting from adoption of the BLM’s (2005) WEMO Plan. Nor have DRECP Conservation
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Management Action (CMA) disturbance caps (BLM 2016a-c) been incorporated into a current,
revised WEMO route designation.

Below, we address these items and additional new information regarding the Service’s 2011 Petition
Finding regarding court-ordered OHV use compliance monitoring (United States District Court,
Northern District of California 2011a) and BLM’s previously adopted (2005b, p. 4-9; 2006, ROD)
WEMO Plan for OHV route designation.

1.8.3 OHV Route Identification, Compliance Monitoring and Law Enforcement

As of November 2023, BLM continues to manage OHV use within the WEMO Plan area.
Complete signing of open routes, as well as a minor amount of closed route rehabilitation, began
following a 2011 court order on a legal challenge to the BLM’s (2006) WEMO Plan, but has not
been adequately maintained.

Closed routes, in general, have not been signed to any appreciable extent. A baseline inventory
report of OHV use violations was filed with the Federal District Court (BLM 2012a); with quarterly
reports filed with the court,2 documenting that substantial OHV use on closed routes, and creation
of new routes, occurs frequently.

Substantial non-compliance by OHV users has been documented through systematic sample
monitoring and by BLM Law Enforcement Rangers, including 65 violations (e.g., use on closed
routes) within MGS habitat in Travel Management Area (TMA) 2 (Sierra, Darwin, North & South
Searles); 135 violations within MGS habitat in TMA 4 (Jawbone); 526 violations (nearly all of which
involved new OHV route creation) in TMA 5 (Calico Mountain, Mitchel Mountain, Coolgardie,
Harper Lake, Black Mountain and Fremont Peak); and 1,048 violations in TMA 7 (Rand Mountains,
Fremont Valley, El Paso Mountains, Ridgecrest, and Red Mountain).

It is important to note that BLM’s (2012, p. 1-3) baseline OHV use violation inventory consisted of
the number of vehicle tracks occurring on closed routes and the presence of new cross-country
routes that intersected designated open routes. This inventory did not account for all OHV use on
routes within MGS habitat, the number of miles of unauthorized routes per violation, nor how many
miles of new routes were created in previously undisturbed habitat.

The magnitude of the use violations documented in BLM’s (2012, p. 1-3) baseline inventory
indicates illegal use occurs over extensive portions of the MGS range, including closed areas (Shore
2001, App. B). Additionally, and more importantly, OHV use violations occur throughout areas
identified for long-term MGS conservation, including public lands and interspersed private lands

2 https:.//www.blm.gov/programs/planning-and-nepa/plans-in-development/california/west-mojave-route-network-
plan/court-documents.
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within the former MGSCA (BLM 2006, p. 8). Education, signing and OHYV route rehabilitation
adjacent to open vehicle use areas have been found inadequate in halting unauthorized use. Such
ongoing unauthorized route use and proliferation of impacts indicate MGS conservation areas are
not adequate to provide for long-term MGS conservation and recovery.

To illustrate this point, BLM (2013a, p. 6-8) proposed installing several miles of fences and vehicle
barriers near the Grass Valley Wilderness within MGS conservation lands. These fences and barriers,
to be located within the Fremont-Kramer CHU, were intended to halt regular illegal OHV use
within wilderness and on designated closed routes even though signing (and some closed route
rehabilitation) has been ongoing in the area on a continuous basis for over 18 years. The extent of
this OHV use non-compliance problem, as well as BLM'’s effort to combat this illegal use, is
described in its environmental assessment for the fencing and barrier project:

“Wilderness boundaries were signed within two years of designation and BLM has consistently maintained signing
ever since. A Student Conservation Association (SCA) Wilderness Restoration crew worked the entire perimeter
of the Grass Valley Wilderness in 2001, restoring vehicle trespass routes, using minimum-tool, light-on-the-land,
camouflage and passive restoration techniques, centering upon use of vertical mulch. Over the past ten years, this
work has had to be reinforced multiple times with small vehicle barriers and continually repaired and extended to
new sites along the wilderness boundary by staff and volunteers. Over the last five years, more than two dozen vehicle
barriers and 200 wilderness boundary signs have been replaced as a result of vandalism and theft. On more than
four occasions, unauthorized signs marking illegal vehicle routes through the wilderness have had to be removed and
entry and exit points blocked off.” BLM (20133, p. 3).

And

“Today seven miles of unrestored fence line and several miles of associated vehicle trespass routes on the west side of
the Grass Valley corridor remain open and vulnerable, subject to frequent and recurring illegal vehicle use. \ehicle
users continue to drive through old restoration sites, around signs and short vehicle barriers, off of the designated
route system and into wilderness.” BLM (2013a, p. 3).

And

“Spillover from Cuddeback Lake, a popular RV camping and OHV/-staging area has had ripple effects throughout
the area, including the Grass Valley Wilderness. Vehicle users approach and exit the lake bed in multiple
directions. While many riders stay on designated routes and out of wilderness, many frequently do not. This is a
problem, particularly in washes and along fence lines which riders frequently follow off-route and into wilderness,
creating multiple entry and exit points and additional tracks that crisscross the area. All of this activity contributes
to the moderately to heavily-degraded aspect of much of the land, especially where it is in close proximity to the
lakebed.” BLM (20134, p. 29).
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Unauthorized OHV use is a widespread problem throughout the western Mojave Desert, and
particularly within the washes and relatively level to hilly terrain that comprise most MGS habitat.
This problem has been documented as particularly severe adjacent designated OHV Open Areas as
well as surrounding most cities, towns and rural residential areas, which are commonly within MGS
linkage areas (e.g., Adelanto, Atolia, Boron, California City, EI Mirage, Helendale, Johannesburg,
Kramer Junction, Lockhart, Olancha, North Edwards, Palmdale, Red Mountain, Ridgecrest and
Victorville). A relatively recent BLM (20154, p. 2-64) prescription for OHV management is to
rehabilitate selected closed routes in certain ACECs. We note however, that route rehabilitation as
currently practiced by BLM (e.g., vertical mulching) does not restore the ecological function of
vehicle-damaged habitat.

Current route rehabilitation involving vertical mulching on public lands entails visually masking
closed route entrances (Egan 2000, p. 1-2) within a line-of-sight distance of a vehicle user on an
open route. Such work is labor intensive, costly and will likely take decades to complete on a
network of 5,997 miles of open routes designated by BLM in 2019. Such treatment, if ever
accomplished on a fraction of the thousands of open route intersections with closed routes, does
not instantly result in rehabilitated and suitable MGS habitat.

While some route rehabilitation has occurred along certain wilderness borders, such work is often
quickly vandalized and has not been initiated on most public lands situated away from wilderness.
Further, almost no rehabilitation has been completed on private land or on public land adjacent to
the rural communities where much of this illegal use originates. As noted previously, OHV use
violations have been documented widely, and we assert such documentation greatly underestimates
violations and the amount of MGS habitat adversely impacted.

Without active treatment of soils compacted by decades of OHV use and establishing native
vegetation, designated closed routes will remain as they are: wind-swept, eroded surfaces with no
vegetative cover with limited to unsuitable burrowing substrate. Affected habitats will likely remain
in an impacted condition for decades or even centuries (Webb et al. 1983, p. 279-302; Lovich and
Bainbridge 1999, p. 311) given the slow recovery of graded and compacted surfaces in arid
landscapes. Additionally, this prolonged recovery would only occur if OHV use were curtailed on
closed routes, an outcome BLM has yet to demonstrate as achievable.

OHYV use is likely to increase in the future (Service 2011a, p. 62226). The BLM’s 2019 OHV route
designation will not, by itself, ensure adequate protection of MGS and its habitat. BLM’s compliance
monitoring, required by court order, reinforced this simple reality. Minimizing adverse impacts to at-
risk species such as MGS and its habitat will not be possible until OHV users comply with the
designated route network that effectively protects adequately sized and connected suitable habitat
blocks needed to both conserve and recover MGS.
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BLM is required by Executive Order 11989 (Carter 1977) to halt, through whatever means
necessary, continued use of designated closed areas and routes. Yet BLM has not accomplished this
in a meaningful way, which would entail securing sufficient funding to perform large-scale, effective,
and timely rehabilitation of closed routes, conducting the necessary level of law enforcement and
temporarily closing public lands to OHV use until full compliance can be achieved.

1.8.4 West Mojave Route Network Project (WMRNP)

Over the past 30 years, several OHV route designation plans for public lands have been developed
within the western Mojave Desert, as described by BLM (2019):

“In 2006, the BLM approved a comprehensive land use amendment covering the WEMO area of the CDCA. The
WEMO plan amendment was evaluated in a 2005 Final EIS that was approved by BLM in a 2006 ROD. The
2006 WEMO Plan presented a comprehensive strategy to conserve and protect the desert tortoise and over 100 other
sensitive species and their habitat, as well designating a motorized route network and managing livestock grazing.”

“The 2006 ROD was litigated by eleven organizations. Subsequently, the United States District Court issued summary
judgment in 2009 and an order on remedy in 2011 that directed BLM to re-analyze specific issues in the 2006 WEMO
Plan.”

“In March 2015, the BLM issued a Draft Supplemental EIS with a 90-day public comment period that was re-
opened for an additional 120-day comment period in September 2015. This planning process was postponed to address
another CDCA Plan amendment project, the Desert Renewable Energy Conservation Plan, for which a ROD was
issued in September 2016.”

Then BLM embarked on another route designation plan revision for the western Mojave Desert,
amending the original CDCA Plan regarding route designation and formally designating “5,997 miles
of OHV Open and Limited routes” (BLM 2019b):

“These planning decisions include: change CDCA Plan language that limits routes of travel to existing routes as of
1980, identify travel management areas, change competitive event access, modify off-highway vehicle use on four
lakebeds, eliminate the permit requirement for motorized access to the Rand Mountains-Fremont \alley Management
Area, change the stop, park and camp limits adjacent to designated routes, and consider reallocating forage from
livestock use to wildlife use and ecosystem function in desert tortoise critical habitat. The WMRNP also includes
implementation-level decisions, including designation of a route network and associated travel management plans.”

“Lastly, in response to changes in land status from the John D. Dingell, Jr. Conservation, Management, and

Recreation Act (Public Law 116-9), modifications were made to the travel and transportation management route
network for consistency with the law. These modifications are discussed in the Errata.”
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Contrary to the Service’s (2011, p. 62226) assertion that BLM has “no plans to designate additional high
use areas or roads and trails for the next few decades,” BLM begin several new route designations with its
2011 and subsequent 2014-2019 WMRNP route designation plans. In a request to the BLM’s Desert
Advisory Council (DAC), BLM previously sought recommendations for vehicle route designation
(DAC 2013, p. 1). The DAC recommended designating multiple and redundant open routes —
contrary to FLPMA, BLM guidelines, the CDCA Plan and the previously adopted 2006 WEMO
Plan route designations, all for the purpose increasing OHV use opportunities on public lands.

The DAC (2013, p. 34-35) report included alternatives to increase the miles of routes available for
OHYV use without regard for imperiled species such as MGS. These recommended routes did not
follow selection criteria identified in the 2010 United States District Court Order for injunctive
relief, which instructed BLM to apply the appropriate minimization criteria per 43 CFR 8340-8342.
Many of the routes the DAC recommended be open to OHV use were designated by BLM in 2006
as closed, but were not rehabilitated, or were recently created. The DAC (2013, p. 34) report
recommended BLM designate 30,000 miles of open routes, maintaining these routes were in
existence prior to BLM’s completion of the CDCA Plan in 1980.

Open route signing and aerial photo analysis in 2013 based on 2009 data identified 15,000 miles of
routes (BLM 2015, p. 1-5), roughly 7,000 miles more than the inventory used in BLM’s 2006
WEMO Plan when it designated 5,098 miles of open routes. While BLM has maintained route
mileage inventory discrepancies from 1985 to 1987 (2,949 miles; BLM 2003, p. 17), and
subsequently from 2001 to 2005 (8,000 miles; BLM 2015, p. 1-5) were based on incomplete field
survey and mapping errors, we believe vehicle route proliferation over the past 41 years is the
primary reason for these map discrepancies.

After the DAC report was submitted, BLM (2014a, 2015a) published the WMRNP Draft CDCA
Amendment and Supplemental EIS. Alternative 3 (Public Lands Access), which at the time was
BLM'’s preferred alternative, called for designating 10,428 miles of existing OHV routes as open for
public use, with a large percentage of open routes within the MGS conservation area (BLM 2014a, p.
3).

Maps of BLM'’s (2014a) preferred open route network and the calculated route mileage also
underestimated existing routes. Further, we find little documentation supporting the Service’s
(20114, p.62225) assertion that “road density and OHV use of these roads are much lower than in management
areas” and that “this lower use likely means potential impacts to the Mohave ground squirrel are less than in
management and high-use areas.”

While BLM is required to apply impact minimization criteria in its route designation process under

agency policy, the CDCA Plan and federal regulations, BLM’s (2015a, p. 2-65 to 2-75) preferred
alternative in 2014 would have increased designated OHV route miles by over 100% and would
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have done little to “reduce the impacts from OHV use” occurring within MGS habitat as concluded by
the Service (20114, p. 62225).

MGS habitat impacted by OHV use is considerably more than indicated by the Service (2011a, p.
62225). Since BLM'’s (1980b, p. 75) completion of the CDCA Plan, where BLM estimated 21,000
miles of unmaintained dirt roads existed in the entire CDCA, many were concentrated in the
western Mojave Desert due to its proximity to large population centers in Los Angeles, the Inland
Empire and southern San Joaquin Valley. The 30,000 miles of dirt routes suggested by the DAC as
occurring in the West Mojave Plan area in 2015 indicates route proliferation from OHV use has
been ongoing and the issues of habitat loss and fragmentation resulting from such use have not been
resolved.

The driving force for preparing the CDCA plan was OHV route proliferation in the 1970s and how
to prevent it pending formal route designation by 1983, which did not occur. Limiting designation
consideration to routes in existence as of 1980 was mandatory because BLM acknowledged at that
time that route proliferation had occurred and was continuing. Unfortunately, considering only
those routes that existed in 1980 in BLM'’s route designation planning was removed with the BLM’s
(2019a, 2019b) WMRNP. Consequently, it appears new routes within MGS habitat have been
created and subsequently designated as open to OHV use, and additional routes could be created in
the future and designated as open in subsequent route designation plans.

1.8.5 State Vehicle Recreation Area within MGS Range

Contrary to the Service’s (2011a, p. 62225) assertion that no State Vehicle Recreation Area (SVRA)
occurs within MGS range, TRA Environmental Sciences Inc. (TRA 2013) prepared environmental
documentation for the California Department of Parks and Recreation (CDPR), Off-highway Motor
Vehicle Recreation (OHMVR) Division, to analyze the environmental effects of acquiring and
managing 28,275 acres in eastern Kern County as a SVRA in 2013 as the Eastern Kern County
Onyx Ranch SVRA.

Situated west of Red Rock Canyon State Park, private lands now comprising the Eastern Kern
County Onyx Ranch SVRA (Figure 17) are interspersed with public lands managed by BLM (TRA
2013) within occupied MGS habitat (Leitner 2008, p. 22; 2015b, p. 14). Biosearch (2012, p. 22)
found MGS at 10 of 18 sites sampled in the northeastern part of the SVRA, with a total of 25
individuals captured within live-trapping sites and three other MGS observed close by. As expected,
no evidence of reproduction or juveniles was noted given the lack of rainfall the preceding winter.
Biosearch (2012, p. 22) concluded that MGS is widespread throughout the northeastern part of the
SVRA planning area and extending west to Butterbredt Canyon.
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Figure 17. Map of Eastern Kern County Onyx Ranch SVRA showing land parcels acquired
and adjacent lands.

TRA (2013, p. 6-52) found that OHV use can harm MGS through direct collision, disturbance of
soils and burrows, destruction of shrubs and facilitation of invasive plants that displace native
vegetation along roads and trails. However, TRA (2013, p. 6-55) concluded that while desert
tortoises were vulnerable to vehicle collisions and an anticipated one-percent increase in area
visitation (1,800 visitors) following designation of the SVRA, MGS were not vulnerable to vehicle
collisions due to the species’ increased mobility.

TRA reasoned (2013, p. 6-57) that the type and intensity of OHV use in the SVRA would not
change due to OHMVR management and the expectation that there would be an insignificant
increase in public use of the area, resulting in insignificant impacts to special status species such as
MGS. Potential new or increased OHV use impacts to lands occurring to the east and interspersed
public lands as a result of OHMVR management were similarly dismissed as insignificant.
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