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EXECUTIVE SUMMARY

On June 10, 2014, the California Fish and Game Commission (Commission) received “A
Petition to List the Flat-tailed Horned Lizard (Phrynosoma mcallii) as Endangered under the
California Endangered Species Act’ (hereafter, the Petition), as submitted by the Center for
Biological Diversity. At its public meeting on February 12, 2015 in Sacramento, California, the
Commission considered the Petition, the California Department of Fish and Wildlife's
(Department) petition evaluation and recommendation, and comments received. The
Commission determined that sufficient information existed to indicate the petitioned action may
be warranted and accepted the Petition for consideration. Upon publication of the Commission's
notice of its findings, the Flat-tailed Horned Lizard was designated a candidate species on
March 6, 2015.

The report contains the results of Department's status review, including independent peer
review of the draft report by scientists with expertise relevant to the Flat-tailed Horned Lizard.
Additionally, it provides the Commission with the most current, scientifically-based information
available on the status of the Flat-tailed Horned Lizard in California and serves as the basis for
the Department’s recommendation to the Commission.

Flat-tailed Horned Lizards are typical of other horned lizards in the genus Phrynosoma, which
are characterized by an ant-rich diet, squat dorsoventrally flattened bodies, cranial horns, body
fringe, cryptic coloration, reluctance to run when approached, and a long active period. Flat-
Tailed Horned Lizards have a relatively low reproductive output compared to other horned
lizards and rarely live beyond three years. Ants, primarily harvester ants, comprise 97% of their
diet, higher than any other species of horned lizard, but they also can opportunistically consume
large quantities of smaller ants and other invertebrates. They have relatively long active
seasons compared to other horned lizards and large home ranges for their size.

The Flat-tailed Horned Lizard has the smallest range of any horned lizard found within the
United States and has among the smallest distributions of all horned lizards. The species is
restricted to appropriate substrates within southeastern California, the extreme southwestern
portion of Arizona, and the adjacent portions of northeastern Baja California and northwestern
Sonora, Mexico. Approximately one-quarter of the species’ range is within California, where it is
confined to lower elevations throughout much of the Salton Trough, in sections of eastern San
Diego County, central Riverside County, and western and southern Imperial County.

High quality Flat-tailed Horned Lizard habitat is characterized as areas of low relief with finely
packed sandy soils that are covered with loose, fine, wind-blown sands. Favorable habitat is
typically associated with the creosote bush shrub community, especially a creosote-bursage
assemblage. Flat-tailed Horned Lizards have been recorded in a broad range of habitats in
California, including sandy flats and hills, badlands, salt flats, and gravelly soils. They have also
been found on rocky slopes at lower elevations, along the vegetated edges of active sand
dunes, on stabilized sand fields, and, less frequently, within active dunes themselves. The
species has also been observed in low densities using fallowed agricultural fields dominated by
non-native weedy species.

Flat-tailed Horned Lizards have lost a substantial amount of habitat within their historical range
in California due primarily to flooding of the Salton Sea in the early 1900s and urban and
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agricultural development in the Imperial, Coachella, and Borrego Valleys. The exact amount of
habitat loss is difficult to determine as the species’ current and historic range boundaries are not
well-understood, a common problem for cryptic species. However, habitat loss has been
estimated at approximately 60% in Imperial County, greater than 90% in Riverside County, and
10% in San Diego County.

Historically Flat-tailed Horned Lizards were considered rare and uncommon in many places,
while simultaneously being considered the most common reptile in others, the former potentially
owing to the species’ cryptic coloration and low detectability. Loss of habitat and accounts of
localized declines led to concern for the status of Flat-tailed Horned Lizards in the 1970s.
Rangewide surveys in California were conducted in the late 1970s to determine the species’
distribution and abundance, and population monitoring has occurred regularly since then. These
surveys have revealed that Flat-tailed Horned Lizard abundance can fluctuate significantly over
short periods of time, most often in response to precipitation and commensurate availability of
resources. The species’ low detectability and variable annual abundance makes identifying
population declines challenging; however, the data available suggest the species is still
relatively widespread, and significant, ongoing declines in abundance have not been reported
over much of the species’ range. The exception is the Coachella Valley, where the species has
been extirpated from many of the locations it once inhabited as recently as the 1980s, and the
remaining populations are small and isolated.

The Flat-tailed Horned Lizard is designated as a Priority 2 Species of Special Concern by the
Department and as Sensitive Species by the Bureau of Land Management (BLM). The species
was previously petitioned for listing as endangered under the California Endangered Species
Act (CESA) in 1988. In 1989, the Department recommended the Commission list the Flat-tailed
Horned Lizard as a threatened species under CESA, but the Commission voted against listing,
citing insufficient scientific information on population densities. In 1993, the United States Fish
and Wildlife Service (USFWS) published a proposed rule to list the Flat-tailed Horned Lizard as
threatened under the federal Endangered Species Act (ESA). In 1997, multiple State and
federal agencies entered into an Interagency Conservation Agreement to implement a
Rangewide Management Strategy (RMS) aimed at maintaining self-sustaining populations of
Flat-tailed Horned Lizards in perpetuity. That year, the USFWS withdrew its proposed listing
rule. Subsequently, multiple court decisions led to the USFWS re-instating the proposed rule
and re-evaluating the available data. After each reconsideration of the best science available,
the agency determined that listing under the ESA was not warranted in 2003, 2006, and most
recently in 2011. The Flat-tailed Horned Lizard is a covered species under the Coachella Valley
Multiple Species Habitat Conservation Plan (CVMSHCP).

Approximately 77% of the Flat-tailed Horned Lizard’s range in California is managed by public
entities, and approximately 99% of those public lands are managed by agencies that implement
the Flat-tailed Horned Lizard RMS. Approximately 60% of the species’ range in California is
managed by the BLM. Four Flat-tailed Horned Lizard Management Areas, comprising
approximately 21% of the species’ range in California, and one Research Area (5%) have been
designated in California under the RMS. There are several conservation measures in the RMS,
including population monitoring and research conducted in these areas. Additionally, within the
Management Areas, there is a 1% cap on permanent habitat disturbance and a requirement for



mitigation in the form of financial compensation for lost habitat. These funds are primarily used
to acquire private inholdings within the Management Areas to ensure there are large areas of
relatively intact habitat available for the species.

The Department has identified the following factors as potential threats to the continued
existence of Flat-tailed Horned Lizards in California: habitat loss, degradation, and
fragmentation associated with urban and renewable energy development, mining, off-highway
vehicle use, and border activities; habitat fragmentation and mortality associated with heavily
traveled roads; human subsidized predation; invasive species; and climate change.
Overexploitation, competition, and disease are not considered threats to the species at this
time.

Urban development in Imperial County along the shores of the Salton Sea, particularly on the
east side, could eliminate the only potential habitat corridor between the population east of the
Imperial Valley and the Dos Palmas population. Urban development in the Coachella Valley has
already been planned and permitted through the CVMSHCP. Expansion of renewable energy
development is expected to continue within the Flat-tailed Horned Lizard’s range. Phase | of the
Desert Renewable Energy Conservation Plan (i.e., the BLM Land Use Plan Amendment) is
expected to reduce impacts to the species by focusing most renewable energy development on
or near existing disturbed areas and existing transmission lines as opposed to relatively
undisturbed open desert. However, the lack of county and city participation in the plan at this
time could compromise its efficacy if relatively undisturbed private and local government
managed lands are developed.

Sand and gravel mining are the most common mining activities currently within the Flat-tailed
Horned Lizard’s range, but the area available for mineral extraction in Imperial County is largely
depleted. In addition, oil, gas, and gold exploration have proven unprofitable. Therefore, the
threat to Flat-tailed Horned Lizards posed by mining is considered relatively small.

Off-highway vehicle (OHV) activity can degrade habitat quality and directly kill Flat-tailed Horned
Lizards, but there is little evidence of significant population declines as a result of OHV activity.
Nevertheless, it is reasonable to expect that where OHV use substantially reduces native
shrubs or prey it may pose a threat to the species, particularly in areas where these habitat
features are scarce.

lllegal immigration and narcotics smuggling across the California-Mexico border and U.S.
Customs and Border Protection’s infrastructure and operations degrade Flat-tailed Horned
Lizard habitat near the border and may fragment populations. Both involve cross-country (i.e.,
off-trail) OHV travel and subsidize predators of Flat-tailed Horned Lizards, although in different
ways. lllegal crossings are often evidenced by trash that attracts predators, while the border
fence and surveillance towers provide perches and nesting platforms for them. While there are
some adverse impacts to the species associated with construction of the border fence and
intensive patrolling in its vicinity, increased border security may also benefit the species by
reducing the amount of illegal border crossings and associated trash and cross-country pursuit.

Heavily traveled roads may pose a localized threat to Flat-tailed Horned Lizards through habitat
fragmentation and edge effects associated with road mortality, which has the potential to create



a population sink on both sides of the road. Major roads are often accompanied by transmission
lines, which serve as perches and nesting platforms for avian predators. These types of
anthropogenic increases in predation pose a threat to Flat-tailed Horned Lizards, but the
severity of the threat likely depends on the vulnerability of the Flat-tailed Horned Lizard
population (e.g., small and isolated in Coachella Valley vs. large and relatively intact in the
Management Areas) and the surrounding land use. Development is relatively concentrated
within the Coachella and Imperial Valleys, and this area of increased predation comprises a
small fraction of the Flat-tailed Horned Lizard’s range.

Invasive species like Sahara mustard appear to be playing a role in Flat-tailed Horned Lizard
declines in portions of the species’ range (e.g., the Coachella Valley). The degree to which
invasive plants are having widespread population-level impacts, either alone or in conjunction
with other factors, throughout the species’ range in California is unknown. Invasive grasses
increase the risk of fire, but fire is rare within most of the species’ range to date.

Flat-tailed Horned Lizards live in a highly arid environment and have evolved with drought.
Large, healthy populations are expected to rebound, but droughts, particularly longer droughts,
may threaten small, isolated populations like those in the Coachella Valley. The threat posed by
climate change is equivocal, and the degree to which it will threaten the continued survival of
the species is unknown.

Listing under CESA would likely afford Flat-tailed Horned Lizards better protection through
greater consideration during environmental planning and consultation with the Department,
particularly for projects undertaken by State, local governments, and private citizens. As a
Species of Special Concern, State and federal environmental review programs typically include
assessment and disclosure of potential impacts to the Flat-tailed Horned Lizard in the California
Environmental Quality Act and National Environmental Policy Act process. Adequate
environmental review, coupled with continued implementation of the RMS and CVMSHCP,
should reduce the likelihood that the aforementioned threats will significantly adversely impact
Flat-tailed Horned Lizards in the foreseeable future.

A number of recommended management actions are described in the report. These actions
could be undertaken, whether or not the Flat-tailed Horned Lizard is listed under CESA, by the
Department as well as by other public agencies, non-governmental organizations, and private
landowners in some cases. These include: re-evaluating the species’ status in three to five
years, increasing the Department’s participation in RMS implementation, improving population
and habitat monitoring, increasing habitat quality and quantity, reducing habitat fragmentation
and its effects, reducing habitat loss and edge effects from renewable energy projects, and
further investigating the impacts and potential uses of translocation.

The Department provides this status review report, including its recommendation, to the
Commission in an advisory capacity based on the best scientific information available. In
addition to evaluating whether the petitioned action (i.e., listing as endangered) was warranted,
the Department also considered whether listing as threatened under CESA was warranted. In
consideration of the scientific information contained herein, the Department has determined that
listing the Flat-tailed Horned Lizard as either threatened or endangered under CESA is not
warranted at this time.



REGULATORY FRAMEWORK
Petition Evaluation Process

“A Petition to List the Flat-tailed Horned Lizard (Phrynosoma mcallii) as Endangered under the
California Endangered Species Act” (Petition) was submitted to the Fish and Game Commission
(Commission) on June 10, 2014 by the Center for Biological Diversity. Commission staff
transmitted the Petition to the Department of Fish and Wildlife (Department) pursuant to Fish
and Game Code section 2073 on June 12, 2014, and published a formal notice of receipt of the
Petition on July 11, 2014 (Cal. Reg. Notice Register 2014, No. 28-Z, p. 1238). The Department’s
charge and focus in its advisory capacity to the Commission is scientific. A petition to list or
delist a species under the California Endangered Species Act (CESA) must include “information
regarding the population trend, range, distribution, abundance, and life history of a species, the
factors affecting the ability of the population to survive and reproduce, the degree and
immediacy of the threat, the impact of existing management efforts, suggestions for future
management, and the availability and sources of information. The petition shall also include
information regarding the kind of habitat necessary for species survival, a detailed distribution
map, and other factors the Petitioner deems relevant.” (Fish & G. Code, § 2072.3.)

On September 30, 2014, the Department provided the Commission with its evaluation of the
Petition, “Evaluation of the Petition from the Center for Biological Diversity to List the Flat-Tailed
Horned Lizard (Phrynosoma mcallii) as Endangered Under the California Endangered Species
Act,” to assist the Commission in making a determination as to whether the petitioned action
may be warranted based on the sufficiency of scientific information. (Fish & G. Code, §§ 2073.5
& 2074.2; Cal. Code Regs., tit. 14, § 670.1, subds. (d) & (e).) Focusing on the information
available to it relating to each of the relevant categories, the Department recommended to the
Commission that the Petition be accepted.

At its scheduled public meeting on February 12, 2015, in Sacramento, California, the
Commission considered the Petition, the Department’s petition evaluation and recommendation,
and comments received. The Commission found that sufficient information existed to indicate
the petitioned action may be warranted and accepted the Petition for consideration. Upon
publication of the Commission's notice of its findings, the Flat-tailed Horned Lizard was
designated a candidate species on March 6, 2015 (Cal. Reg. Notice Register 2015, No. 10-Z, p.
410).

Status Review Overview

The Commission’s action designating the Flat-Tailed Horned Lizard as a candidate species
triggered the Department’s process for conducting a status review to inform the Commission’s
decision on whether to list the species. At its scheduled public meeting on February 11, 2016, in
Sacramento, California, the Commission granted the Department a six-month extension to
facilitate external peer review.

This written status review report, based upon the best scientific information available and
including independent peer review of the draft report by scientists with expertise relevant to Flat-
tailed Horned Lizard, is intended to provide the Commission with the most current information
available on the Flat-tailed Horned Lizard and to serve as the basis for the Department’s



recommendation to the Commission on whether the petitioned action is warranted. The status
review report also presents identification of habitat that may be essential to the continued
existence of the species and provides management recommendations for recovery of the
species. (Fish & G. Code, § 2074.6.). Receipt of this report is to be placed on the agenda for the
next available meeting of the Commission after delivery. At that time, the report will be made
available to the public for a 30-day public comment period prior to the Commission taking any
action on the Petition.

Existing Regulatory Status

The Flat-tailed Horned Lizard was the subject of a previous CESA listing petition. Dr. Wilbur
Mayhew and Ms. Barbara Carlson of the University of California at Riverside petitioned the
Commission to list the Flat-tailed Horned Lizard as an endangered species under CESA on
January 25, 1988. Consistent with the Department’s recommendation, the Commission
designated the Flat-tailed Horned Lizard as a candidate species for CESA listing on May 13,
1988. After completing the status review, the Department recommended listing the species as
threatened; however, on June 22, 1989, the Commission voted against the proposed listing,
citing insufficient scientific information on population densities (FGC 1989).

The Flat-tailed Horned Lizard also has a listing history under the federal Endangered Species
Act (ESA). The United States Fish and Wildlife Service (USFWS) initially proposed to list the
species as threatened under the ESA in 1993 (USFWS 1993); however, its determination was
delayed in part due to Public Law No. 104-6, 109 Stat. 73, enacted in 1995, which placed a
moratorium on new species’ listings and critical habitat designations under the ESA. The
moratorium was lifted in 1996. In 1997, the Department of the Interior Secretary was sued to
compel the USFWS to make a listing determination within 60 days, at which point the USFWS
withdrew its proposed listing (USFWS 1997). That decision sparked numerous additional court
cases, the primary issue of each centered on whether or not the USFWS sufficiently analyzed
Flat-tailed Horned Lizard population viability across its entire range. After multiple court-ordered
re-evaluations, the USFWS withdrew its proposed rule to list, most recently in 2011 (USFWS
2003, 2006, 2011). One of the contributing factors in the USFWS’s decisions not to list the Flat-
tailed Horned Lizard was the development of an Interagency Conservation Agreement, signed
by multiple federal and State agencies tasked with managing most of the species’ habitat in the
U.S. and Mexico, and the creation and implementation of a Rangewide Management Strategy
(RMS) for the species.

The Flat-tailed Horned Lizard is listed as a Priority 2 Species of Special Concern (SSC) by the
Department and as a Sensitive Species by the Bureau of Land Management (BLM). The
Department’'s SSC designation is administrative and is intended to alert biologists, land
managers, and others to a species’ declining or at-risk status, to encourage additional
management considerations for these species to ensure population viability, and to preclude the
need for listing under CESA. SSCs are defined as species, subspecies, or distinct populations
of an animal native to California that currently satisfies one or more of the following (not
necessarily mutually exclusive) criteria: is extirpated from the state within the recent past; is
listed under ESA (but not CESA) as threatened or endangered or meets the State’s definition of
threatened or endangered but has not been formally listed; is experiencing, or formerly
experienced, serious (noncyclical) population declines or range retractions (that have not been
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reversed), which if continued or resumed, could qualify it for threatened or endangered status
under CESA; has naturally small populations and/or range size and exhibits high susceptibility
to risk from any factor(s) that, if realized, could lead to declines that would qualify it for
threatened or endangered status (Thomson et al. 2016).

Neither of these designations provides the species with formal regulatory status like the ESA or
CESA (see “Existing Management” section); however, the RMS requires conservation
measures, including compensatory mitigation for, and a 1% cap on, permanent surface
disturbance, within the Flat-tailed Horned Lizard Management Areas (MA) (Figure 1). There are
four MAs within California (Borrego Badlands, West Mesa, Yuha Basin, and East Mesa) that
comprise a minimum of 21% of the species’ range in the State (using the Department’s
estimated current range map), as well as one Research Area (RA; Ocotillo Wells State
Vehicular Recreation Area). Collectively, the MAs and RA will be referred to as the “RMS areas”
in this status review. More information on the protections afforded to and efforts aimed at
conserving the Flat-tailed Horned Lizard, including monitoring the species’ distribution through
occupancy studies and its trends in abundance through demography surveys, is provided in the
“Status and Trends in California” and “Existing Management” sections.

BIOLOGY AND ECOLOGY
Species Description

The Flat-tailed Horned Lizard, like all horned lizards in the genus Phrynosoma, has a
dorsoventrally flattened body with spiny scales, including head spines or “horns,” and cryptic
coloration, ranging from pale gray to light rust brown, which closely matches the substrate on
which it lives. The Flat-tailed Horned Lizard has multiple diagnostic traits that distinguish it from
other horned lizards, including a distinctive dark mid-dorsal stripe with a series of dark spots on
either side; particularly long sharp occipital horns; a prominent umbilical scar on an otherwise
unspotted white or cream venter; and, as its name suggests, a relatively long broad flattened tail
(Funk 1981, Muth and Fisher 1992, Sherbrooke 2003, Young and Young 2000). Flat-tailed
horned lizards also possess two lateral fringe scale rows and lack external ear openings (Funk
1981, Johnson and Spicer 1985). While adults can grow up to, and possibly greater than, 87
mm (3.4 in) snout-to-vent length (i.e., excluding tail length) (Boundy and Balgooyen 1998,
McGrann et al. 2006), they typically range in size from 57-84 mm (2.2-3.3 in), while hatchlings
are about 35-38 mm (1.4-1.5in) (Howard 1974).

Taxonomy

Flat-tailed Horned Lizards (Class Reptilia, Order Squamata) belong to the Family
Phrynosomatidae, a large and diverse group that, in addition to horned lizards, includes zebra-
tailed, earless, rock, spiny, fringe-toed, tree, brush, and side-blotched lizards. Hallowell (1852)
classified the species as Anota m’callii, but the current species’ classification is Phrynosoma
mcallii (Crother et al. 2012). The genus Phrynosoma consists of a unique group of lizards
known commonly as horned lizards or colloquially as horned toads (in Greek phrynos = toad
and soma = body). This group, compared to other lizards, is characterized by strongly
dorsoventrally flattened bodies; sharp spines; a reluctance to run when approached; long



Figure 1. Flat-tailed Horned Lizard RMS Areas in California

Sources: CDFW GIS Library, FTHLICC



activity period; more variable body temperatures; a specialized, often ant-rich, diet; and
specialized dentition that facilitates ant-eating (Pianka and Parker 1975).

Genetics

There are no recognized subspecies of Flat-tailed Horned Lizards (Crother et al. 2012), but two
major clades (genetically similar groups) exist east and west of the Colorado River (Culver and
Dee 2008, Mulcahy et al. 2006). The western clade is predominantly located in California and
shows signs of some genetic differentiation east and west of the currently developed areas of
the Imperial Valley using mitochondrial DNA (Mulcahy et al. 2006); however, there was no
evidence of genetic differentiation among the California populations using microsatellite data
(Culver and Dee 2008). The results of these studies suggest that the historic periodic flooding,
which occurred in the Salton Trough, may have temporarily isolated Flat-tailed Horned Lizard
populations east and west of the Imperial Valley and led to some divergence; however, limited
gene flow across this area did occur when the area was dry, and records from the early to mid-
1900s indicate the species occurred in this area prior to relatively recent human development
(Mulcahy et al. 2006). Hybrids with morphological characters that are intermediate between
Flat-tailed Horned Lizards and Desert Horned Lizards (P. platyrhinos) have been reported from
near Ocotillo, California (Stebbins 2003) and between Flat-tailed Horned Lizards and Goode’s
Horned Lizards (P. goodei) near Yuma, Arizona (Mulcahy et al. 2006). A landscape genomics
study through the Smithsonian National Museum of Natural History, funded by the RMS
member agencies, is currently underway and is expected to provide a more thorough
understanding of the relationships among and within currently geographically isolated Flat-tailed
Horned Lizard populations.

Geographic Range and Distribution

The Flat-tailed Horned Lizard has the smallest range of any horned lizard found within the
United States and has among the smallest ranges of all horned lizards (Sherbrooke 2003). The
species is restricted to southeastern California, the extreme southwestern portion of Arizona,
and the adjacent portions of northeastern Baja California and northwestern Sonora, Mexico
(Funk 1981). The maijority of the species’ range is within Mexico, while the majority of the U.S.
range is within California (USFWS 2011). In California, Flat-tailed Horned Lizards are distributed
throughout much of the Salton Trough, in sections of eastern San Diego County, central
Riverside County, and western and southern Imperial County. Flat-tailed Horned Lizards are
most frequently found below 230 m (750 ft) in elevation, although they have been reported up to
520 m (1,700 ft) above sea level (Turner et al. 1980). The boundaries of the species’ current
and historical range are not precisely understood (FTHLICC 2003) (see “Range” in the “Status
and Trends in California” section). Figure 2 shows the Department’s best approximation of the
Flat-tailed Horned Lizard’s current potential range (referred to as “Current Range” in map
legends), compared to the historic distribution estimated by the Flat-tailed Horned Lizard
Interagency Coordinating Committee (FTHLICC 2003). These boundaries represent a coarse-
scale approximation of the maximum extent that Flat-tailed Horned Lizards may occur where
suitable habitat is present. The boundaries are based on aerial imagery interpretation of
disturbed lands (e.g., urban and agricultural areas), soil types, elevation, and slope, when
possible. Not all areas within the current range are occupied, and the species’ current
distribution is better understood in some areas (e.g., Coachella Valley) more than others.
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Figure 2. Flat-tailed Horned Lizard Current and Historic Range
Sources: CDFW GIS Library, FTHLICC
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Figure 3 shows the distribution of Flat-tailed Horned Lizard observations categorized by date
and depicting the RMS areas, as well as the two Coachella Valley Conservation Areas that are
currently supporting Flat-tailed Horned Lizard populations. These observations do not represent
an equal level of survey effort spatially or temporally, some historic records may not be mapped
accurately, and some observations may be misidentifications with the co-occurring Desert
Horned Lizard, so interpretation regarding current or historic occupancy in areas with no
observations should be undertaken with some caution (see “Distribution” in the “Status and
Trends in California” section below).

Growth, Reproduction, and Survival

Flat-tailed Horned Lizards have relatively long active periods, on average 277 days/year at one
site in California, without any prolonged periods of inactivity or aestivation (dormancy during the
summer) (Muth and Fisher 1992), providing ample time for growth and reproduction when
conditions are favorable. Brumation (dormancy in the winter) usually begins on average in mid-
November but can range from October through December (Grant and Doherty 2009, Muth and
Fisher 1992, Wone and Beauchamp 2003), although some individuals, particularly juveniles,
remain active in the winter (Muth and Fisher 1992). Muth and Fisher (1992) speculate that
juveniles may not have the fat reserves to survive winter without feeding, or they may remain
active to attain minimum reproductive size (60-66 mm [2.4-2.6 in]) (Howard 1974, Root 2010) as
quickly as possible. Work by Grant and Doherty (2006) supports this notion; the smaller the
Flat-tailed Horned Lizard, the more likely it was to delay entering brumation. Time of emergence
from brumation is variable and can range from December to April, but typically occurs in
February (Mayhew 1965, Wone and Beauchamp 2003). When surface temperatures reach
50°C (122°F), most Flat-tailed Horned Lizards will retreat into self-constructed burrows or bury
themselves in the sand, although Young and Young (2000) observed them at surface
temperatures of 55°C (131°F).

Flat-tailed Horned Lizards are oviparous (egg-laying) and are generally capable of mating upon
emergence from brumation if they have reached the size of sexual maturity (Howard 1974, Muth
and Fisher 1992). Females are capable of producing two separate clutches of eggs in good
years with the first hatchlings appearing mid to late July, and the second set from late August
through October (Howard 1974, Muth and Fisher 1992, Turner and Medica 1982). However, in
dry years, females may only produce a single clutch that does not hatch until late August or
September (Setser 2001, Young and Young 2000). The hatchling cohorts have a dramatic effect
on the age structure of populations over the course of a year. Muth and Fisher (1992) observed
that in May, 88% of the population was composed of adult-sized Flat-tailed Horned Lizards, but
by September, 79% of the population was composed of juvenile-sized individuals.

Gravid females deposit their eggs in deep burrows over a period of two to four days (Young and
Young 2000). Nests depths are variable depending on substrate and weather conditions
(observed range: 14-90 cm [5.5-35.4 in]) but are deep enough to ensure that the eggs are laid in
moist soil (Setser 2001, Young and Young 2000). Eggs incubate for approximately 52 days
before hatching (Ibid.). Flat-tailed Horned Lizards produce small clutches (averaging 4.7 £ 0.16
eggs) and have the lowest productivity index (i.e., average clutch size x frequency) of the seven
southwest horned lizard species studied by Howard (1974).
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Figure 3. Flat-tailed Horned Lizard Observations in California
Sources: Cameron Barrows, CDFW Data Library, CDPR, CNDDB, CVMSHCP, FTHLICC, H.E.R.P., HerpNET
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Juveniles grow quickly, but growth rate appears to be dependent on when and where hatchlings
were born and resource availability. Under favorable conditions, hatchlings born in the first
cohort are able to reach adult size prior to brumation and thus are able to breed at the beginning
of the next year's active season, while hatchlings from a second cohort may not mature until the
middle of the following summer, delaying breeding until their second year (Muth and Fisher
1992, Turner and Medica 1982, Young and Young 2000). Drought may also delay sexual
maturity, since growth rates slow under these conditions (Young and Young 2000).

Flat-tailed Horned Lizards are typically short-lived, rarely surviving past three years of age, but
individuals can live four or even six years (FTHLICC 2003, Leavitt 2013b, Young and Young
2000). Muth and Fisher (1992) estimated the mean annual survival rate at approximately 53% at
a military site in the West Mesa MA, noting the lowest survival rates occurred in spring and
summer. During brumation, survival is typically 100% (Grant and Doherty 2009, Muth and
Fisher 1992). Barrows and Allen (2009) recorded 55-75% survival in the first year, 2-19%
survival in the second year, and 2% survival in the third year. Annual survival estimates from
demography surveys on East Mesa and West Mesa MAs between 2007 and 2013 varied
substantially, ranging from 27%-70% and 4%-59%, respectively (Leavitt 2013b). Leavitt (2013b)
noted that these estimates suggest low annual survival is the norm.

The largest natural cause of Flat-tailed Horned Lizard mortality is predation, which, based on
telemetry data, has been recorded as high as 40-50% of the population in certain years (Goode
and Parker 2015, Muth and Fisher 1992, Young and Young 2000). Primary predators of Flat-
tailed Horned Lizards are Loggerhead Shrikes (Lanius ludovicianus) and Round-tailed Ground
Squirrels (Xerospermophilus tereticaudus), but they are also preyed upon by a number of other
reptiles, birds, and mammals, including Sidewinders (Crotalus cerastes), Coachwhips (Coluber
flagellum), American Kestrels (Falco sparverius), Common Ravens (Corvus corax), and Kit
Foxes (Vulpes macrotis) (Barrows et al. 2006, Duncan et al. 1994,Goode and Parker 2015,
Muth and Fisher 1992, Young and Young 2000). Predation by some species, particularly birds
and squirrels, increases near human development due to the availability of subsidized
resources such as water and artificial perches (Barrows et al. 2006, Young and Young 2005).

To avoid predation, Flat-tailed Horned Lizards rely on their cryptic coloration and typically freeze
instead of fleeing (Wone and Beauchamp 1995b). This can make them especially vulnerable to
road mortality, which has also been suggested as a substantial source of mortality (Muth and
Fisher 1992, Turner et al. 1980, Young and Young 2000). A draft population viability analysis
(PVA) suggested that Flat-tailed Horned Lizard persistence is particularly sensitive to changes
in mortality versus other factors such as reproductive output or growth (Fisher et al. 1998,
FTHLICC 2003).

Diet and Food Habits

According to Johnson and Spicer (1985), although the Flat-tailed Horned Lizard is remarkably
swift compared to other horned lizards, it is basically a “sit and wait” predator. Ants comprise
97% of the Flat-tailed Horned Lizard’s diet, higher than any other horned lizard species
reviewed in Pianka and Parker (1975). Flat-tailed Horned Lizards primarily eat native harvester
ants (genera Messor and Pogonomyrmex) but are known to eat smaller ants and other
invertebrates opportunistically as well (FTHLICC 2003, Turner and Medica 1982, Young and
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Young 2000). During a severe drought in 1997, Young and Young (2000) found less than half
the number of ants per scat compared to scat collected during wetter years, and they observed
that Flat-tailed Horned Lizards lost weight during drought conditions. In drought years, annual
vegetation is depressed, resulting in decreased seed abundance, which in turn negatively
affects the harvester ants that feed primarily on seeds (Barrows and Allen 2009). Freestanding
water and dew are not commonly available in Flat-tailed Horned Lizard habitat, although
Johnson and Spicer (1985) reported water harvesting by Flat-tailed Horned Lizards in captivity
off their backs. In the wild, it is expected that the species primarily relies on preformed water
(water found within their food) to maintain proper water balance (FTHLICC 2003).

Home Range and Territoriality

Compared to their size, Flat-tailed Horned Lizards have very large home ranges and do not
appear to be territorial (Muth and Fisher 1992). Young (1999) investigated interactions among
Flat-tailed Horned Lizards with overlapping home ranges and found that lizards were actively
avoiding each other. Home range sizes among individual Flat-tailed Horned Lizards can vary
widely even in the same area, but method of data collection and analysis, location, season, sex,
climatic conditions, and density dependence may all be influential. Goode and Parker (2015)
measured male home ranges from 0.04-6.8 ha (1-17 ac), and female home ranges from 0.02-
14.5 ha (0.5-36 ac). These ranges overlap the lowest and highest mean home range sizes
observed by other researchers (Muth and Fisher 1992, Setser 2001, Setser and Young 2000,
Turner and Medica 1982, Young and Young 2000). Males appear to have larger home ranges
than females, at least in spring and early summer, which can likely be attributed to searching for
mates (Goode and Parker 2015, Setser and Young 2000, Turner and Medica 1982, Young
1999). Some gravid females will leave their home range, traveling as far as 1,647 m (1 mi) to
deposit their eggs before returning to their original home range site (Setser 2001, Young and
Young 2000). Climatic conditions, specifically drought, are presumed to reduce home range size
and activity (Young and Young 2000).

Habitat that May be Essential for the Species’ Continued Existence in California

Flat-tailed Horned Lizard habitat is characterized by hot summers ranging from 30-45°C (86-
113°F) and generally mild winters in the very low 20s °C (high 60s, low 70s °F) (FTHLICC 2003,
Johnson and Spicer 1985). Annual rainfall is typically low and varies spatially and temporally
(Ibid.). Within the California portion of the species’ range, rainfall averages approximately 5.8
cm (2.3 in) in El Centro and 13.5 cm (5.3 in) in Palm Springs (FTHLICC 2003) and
predominantly falls during winter. The Arizona portion of the species’ range also receives
summer monsoonal rains (Johnson and Spicer 1985), which provide relief for plants and
animals during a period of high stress (J. Rorabaugh pers. comm.). Flat-tailed Horned Lizard
habitat is subjected to frequent drought conditions (Johnson and Spicer 1985) and flash floods
during periods of heavy rain (Turner and Medica 1982). Although it is sympatric with the Desert
Horned Lizard in some parts of its range, the Flat-tailed Horned Lizard occupies hotter, drier,
and more severe habitats than any other Phrynosoma spp. (Johnson and Spicer 1985).

According to Turner et al. (1980), the best habitats for Flat-tailed Horned Lizards generally
exhibit “surface soils of fine packed sand, or pavement, overlain intermittently with loose, fine
sand.” Most records of Flat-tailed Horned Lizards come from the creosote bush (Larrea
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tridentata)-white bursage (Ambrosia dumosa) assemblage, and occasionally saltbush (Atriplex
spp.) (FTHLICC 2003, Turner et al. 1980). However, Flat-tailed Horned Lizards have been
recorded in a broader range of habitats in California than in Arizona, including sandy flats and
hills, badlands, salt flats, and gravelly soils (FTHLICC 2003). The species has also been found
on rocky slopes at lower elevations, along the vegetated edges of active sand dunes, on
stabilized sand fields, and less frequently, within active dunes themselves (Barrows and Allen
2009, Luckenbach and Bury 1983, Turner et al. 1980). The species has also been found in
fallowed agricultural fields dominated by non-native weedy species (RECON 2010).

There are five habitats associated with Flat-tailed Horned Lizards in the California Wildlife
Habitat Relationships System (CWHR) (Figure 4). CWHR is a state-of-the-art information
system for California's wildlife that contains life history, geographic range, habitat relationships,
and management information on 712 species of amphibians, reptiles, birds, and mammals
known to occur in the state. Desert Scrub, Desert Wash, and Barren are considered high quality
habitat for the Flat-tailed Horned Lizard, while Alkali Desert Scrub and Desert Succulent Scrub
are considered marginal (CDFW 2014). Desert Scrub habitats typically are open, scattered
assemblages of broadleaved evergreen or deciduous microphyll shrubs, usually between 0.5
and 2 m (1.6-6.6 ft) in height; canopy cover is generally less than 50%, usually much less; bare
ground is often between plants; and creosote bush is often considered a dominant species
(CDFG 1988). Desert Wash habitats are characterized by the presence of arborescent, often
spiny, shrubs generally associated with intermittent streams (washes) or drier bajadas (alluvial
deposits adjacent to washes), especially in the Sonoran Desert (lbid.). Barren is considered any
habitat with <2% total vegetation cover by herbaceous, desert, or non-wildland species and
<10% cover by tree or shrub species (Ibid.).

A number of studies have attempted to identify habitat characteristics that are significantly
correlated with presence and abundance of Flat-tailed Horned Lizards, but their results have
varied. In most cases, there is a positive correlation between Flat-tailed Horned Lizard
abundance and perennial plant density (Altman et al. 1980, Barrows and Allen 2009, Muth and
Fisher 1992, Turner and Medica 1982). However, it should be noted that typical Flat-tailed
Horned Lizard habitat is sparsely-vegetated, so maximum coverage of perennial plant density is
likely never very high at any of the sites. Positive correlations have also been reported between
Flat-tailed Horned Lizards and the abundance of sand (Gardner 2005, Hollenbeck 2004, Wright
and Grant 2003), as well as harvester ant nests (Altman et al. 1980, Barrows and Allen 2009,
Rorabaugh et al. 1987, Turner and Medica 1982). Barrows and Allen (2009) found that soll
compaction was significantly correlated with Flat-tailed Horned Lizard abundance in opposite
directions on stabilized sand fields (negative) and active dunes (positive), suggesting that the
“availability of moderately compacted sands may be important to horned lizards for digging
burrows that are used for thermoregulation and nesting.” Brehme et al. (2009) observed that
Flat-tailed Horned Lizards and other loose sand specialists were more common farther away
from the Salton Sea shoreline than more generalist species of lizards, which reportedly benefit
from habitat edges. Nearshore areas were dominated by alkali sink vegetation, which was a
negative predictor of ant abundance, although harvester ants (Pogonomyrmex californicus)
were found in similar densities throughout the study area (lbid.).
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Figure 4. Flat-tailed Horned Lizard Habitat Associations

Sources: CDFW GIS Library
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While Flat-tailed Horned Lizards can occur within a variety of different habitat types, it appears
there are some minimum habitat requirements for supporting healthy populations. These include
loose, friable soils for burrowing, scattered perennial vegetation for cover and thermoregulation,
and sufficient populations of ants (C. Barrows pers. comm.’, Barrows and Allen 2009, Turner et
al. 1980). In addition, a rangewide habitat model, funded by the RMS member agencies, is
currently underway and is expected to provide valuable insights into the environmental factors
that may be used to better predict occupancy and density of Flat-tailed Horned Lizards.

STATUS AND TRENDS IN CALIFORNIA
Range

Uncertainty exists regarding what constituted historically suitable habitat available for the Flat-
tailed Horned Lizard in California due in part to periodic Colorado River flooding of the Salton
Trough (FTHLICC 2003, USFWS 2011). This uncertainty affects estimates of losses in the
species’ range and distribution because the vast majority of habitat converted to agriculture and
urban development occurs within this area of historical flooding. Based on evidence of the
historic Lake Cahuilla’s ephemeral persistence and marginal suitability, the USFWS did not
consider habitat within the lakebed (Figure 5) as part of the species’ historical range (USFWS
2006, 2011).

Buckles et al. (2002) estimated the maximum elevation of Lake Cahuilla was 11.9 m (39 ft)
above mean sea level. The lake fully filled 5 or 6 times in the past 1200 years, most recently in
the late 1600s, and likely did not dry completely between the three most recent events
(Philibosian et al. 2011). Based on an estimated period of 60 years to fully desiccate from peak
elevation (Waters 1983), the lakebed likely dried up by the mid-1700s and remained that way
until the current Salton Sea formed between 1905 and 1907 as the result of the Colorado River
breaking through temporary gates built to control water flowing into irrigation canals for farms in
Imperial Valley (Cohn 2000). These accounts, combined with genetic data and observations of
Flat-tailed Horned Lizards from within the historic Lake Cahuilla lakebed, suggest at least some
of this area would have supported suitable habitat for the species more often than not.

Hodges (1997) included the Salton Trough in her estimate of historic habitat, while omitting
areas of unsuitable habitat containing marshes, obvious rocky mountains, new alluvial deposits,
and the main body of the Algodones Dunes (Figure 5). Based on this, she concluded that the
total possible inhabitable area of historic Flat-tailed Horned Lizard habitat in California was as
large as 899,000 ha (2,221,468 ac) (Ibid.). Flooding of the Salton Sea, agricultural development,
and urbanization were the primary sources of habitat loss, leading to a reduction in range of
approximately 51% in Imperial County, 58% in Riverside County, and 9% in San Diego County
(Ibid.). Hodges (1997) considered the Riverside County estimate to be very conservative, and
more recently, Barrows et al. (2008) reported that an estimated 83-92% of suitable Flat-tailed
Horned Lizard habitat has been lost here excluding the Salton Sea. With the Salton Sea
included, the Flat-tailed Horned Lizard’s loss of habitat approaches 99% in Riverside County
due not only to conversion to golf courses, agriculture, and housing, but also fragmentation with
too much edge (see “Fragmentation, Edge Effects, and Small Populations” section) and/or
disrupted sand transportation processes (C. Barrows pers. comm.?).

17



Figure 5. Historical Range Boundary Estimates Compared to Current Range Estimate
Sources: CDFW GIS Library, sensu Hodges (1997)
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Regardless of the exact amount of loss, it is clear that the current Flat-tailed Horned Lizard
range has been reduced from its historical extent due primarily to agricultural and urban
development. As a result, connectivity, even if historically infrequent, between the populations
east and west of the Imperial Valley has been lost to development, and connectivity between
the Coachella Valley and the populations to the south appear to be lost as well, at least along
the west side of the Salton Sea. A corridor connectivity study along the east side of the Salton
Sea undertaken by the San Diego Natural History Museum, funded by the RMS member
agencies, is currently underway and is expected to shed insights into the likelihood and
feasibility of connectivity between the East Mesa and Dos Palmas populations.

Distribution

With the exception of the Coachella Valley, the Flat-tailed Horned Lizard’s distribution within the
species’ California range appears to have remained fairly stable in the most of the areas for
which data are available. As recently as the early 1980s, Flat-tailed Horned Lizards had a
broader distribution in the Coachella Valley, occurring on what is now the Whitewater Floodplain
Conservation Area, on the southern flanks of Edom Hill, and at the eastern end of the Indio Hills
(CVCC 2013a). Currently, the only presumed remaining populations are on the Thousand
Palms Conservation Area and farther south within the Dos Palmas Conservation Area (lbid). If
they do inhabit the other areas, it is at a density below detection levels (Ibid.). Additionally,
declines have been observed along Highway 78 north of the East Mesa MA (Turner et al. 1980).

The distribution of Flat-tailed Horned Lizards within the RMS areas has been monitored using
survey methods that incorporate the species’ low detection probability into estimates of
occupancy and local colonization and extinction rates (i.e., occupancy surveys in the RMS).
Until recently, these methods included the use of sign (e.g., scat or tracks), which provide a
much greater power to detect changes between survey periods than visual confirmation of a
Flat-tailed Horned Lizard (Root 2010) but are also problematic. Several studies have
demonstrated that Flat-tailed Horned Lizard sign is not always positively correlated with current
presence or abundance (Beauchamp et al. 1998, Muth and Fisher 1992, Rorabaugh 1994,
Rorabaugh et al. 1987, Turner and Medica 1982, Wone and Beauchamp 1995a, Wright 2002,
Young and Young 2000). This is due to any number of reasons, including (1) the fact that
substrate and weather (e.g., wind, rain) can affect detectability and persistence (minutes to
months) of scat or tracks in the environment (Beauchamp et al. 1998, Rorabaugh 1994); (2) it is
impossible to distinguish the difference between multiple scats per lizard vs. several lizards
defecating once (Beauchamp et al. 1998); (3) lizards produce fewer and smaller scats during
times of low resource availability like drought (Rorabaugh 1994, Young and Young 2000); (4)
Flat-tailed Horned Lizard scat are indistinguishable from Desert and Goode’s Horned Lizards
where they are sympatric (Root 2010, Rorabaugh et al. 1987, Young and Young 2000); and (5)
surveyors who concentrate on finding scat invariably find fewer lizards (Wone et al. 1994). At
best, scat can serve as an indication that the area was at least used by a Flat-tailed Horned
Lizards in areas where they are not sympatric with other horned lizards, even if only to pass
through it (Root 2010). Table 1 depicts the estimated likelihood that a Flat-tailed Horned Lizard
will be present at a random spot within the RMS areas * their standard errors (S.E.), based
solely on lizard observations (i.e., not including detection of scat).
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Table 1. Occupancy Probability Estimates (% S.E.) for California RMS Areas’

East Mesa West Mesa Yuha Basin Borrego Badlands  Ocotillo Wells
2005 0.06 (+ 0.03)
2006 0.44 (£ 0.08) 1.00 (+ 0.00)
2007 1.00 (£ 0.12)
2008 0.56 (£ 0.18) 0.66 (+ 0.15)
2009 0.86 (£ 0.12) 0.86 (£ 0.12)
2010 0.75 (£ 0.19) 0.85 (£ 0.12)
2011 0.42 (+ 0.16) 0.91 (£ 0.04)
2012 0.20 (£ 0.07) 0.84 (£ 0.07)
2013 0.10 (£ 0.05) 0.78 (£ 0.12)

1 2005-2010 data from Frary (2011); 2011-2013 data from Leavitt (2013b)

Occupancy probabilities were generally high across the RMS areas, particularly Ocotillo Wells,
where extinction (0.07 + 0.07) and colonization rates (0.00 £ 0.00) were estimated to be low
(Leavitt 2013b). Despite being relatively close to Ocotillo Wells, occupancy probability and
colonization rate estimates (0.01 + 0.04) at Borrego Badlands were relatively low, and local
extinction rates (0.54 £+ 0.19) were predicted to be very high (Ibid.). Leavitt (2013b) posited that
indications of a steady decline at Borrego Badlands are likely due to irregular sampling at that
location and that this trend is an artifact of a poor sampling regime. Unfortunately, the relatively
low power to detect changes from visual-only surveys, coupled with irregular and sometimes
inconsistent monitoring on the MAs since 2005, has led in some cases to large standard errors
and the inability to estimate population parameters (Grimsley and Leavitt 2016). Properly
executed occupancy studies have far greater power to detect long-term changes in distribution
when plots are sampled more frequently (i.e., annually vs. biennially or triennially) and all survey
passes (days/plot) within the survey year are completed (Leavitt 2013b, Zylstra et al. 2010).

With the exception of the Coachella Valley, there are no quantitative distributional trend data on
Flat-tailed Horned Lizards outside of the RMS areas. It should be noted that the MAs were
chosen because they were thought to represent some of the highest quality contiguous habitat
available to the species, and there are limits on permanent surface disturbance within them.
Therefore, extrapolation of these occupancy estimates to the rest of the species’ range may not
be prudent because the relative quality of those habitats, as it compares to the RMS areas, is
unknown.

Abundance

Obtaining reliable rangewide abundance or density estimates for Flat-tailed Horned Lizards is
complicated due to the species’ relatively low detectability and large home range size, as well
as researchers’ use of un-standardized, and in some cases, inappropriate survey methods (e.g.,
scat detection rates as an index of abundance). The Petition (Table 2, page 23 in CBD 2014)
provides a list of abundance estimates based on scat and lizard observations per hour of survey
effort using results of studies ranging from 1979-2001. These are not particularly informative
beyond demonstrating the wide variability observed across sites and years.

20



Since then, only three studies have used solely Flat-tailed Horned Lizard observations and an
appropriate sampling design to estimate abundance across the RMS areas (Table 2). Some
sites (West Mesa 2003 and Yuha Basin 2004) suffered from sparse data (Grant and Doherty
2007), and their 95% confidence intervals (C.l.) reflect that. Hollenbeck (2006) estimated the
abundance of juveniles, in addition to adults, because they were encountered throughout the
duration of the study and accounted for a majority of the individual Flat-tailed Horned Lizards
captured and recaptured. It should be noted that a minimum viable population size for this
species has not been established. A new PVA, based on the information gained over years of
monitoring the RMS areas, funded by the RMS member agencies, is currently underway. This
information will be coupled with the landscape genomics information (see “Genetics” section
above) to provide a clearer picture of the viability of Flat-tailed Horned Lizard populations within
the RMS areas.

Table 2. Abundance and Density Estimates from California RMS Areas

RMS Area Abundance Lower C.I. Upper C.l. Lizards/ha (Lizards/ac)
Yuha Basin 2002" 25,514 12,761 38,790 1.05 (0.42)
East Mesa 2003’ 42,619 19,704 67,639 0.91 (0.37)
West Mesa 2003' 10,849 3,213 23,486 0.20 (0.08)
Ocotillo Wells 20032 19,222 18,870 26,752 0.61 (0.25)
Yuha Basin 2004’ 73,017 4,837 163,635 3.00 (1.21)
Ocotillo Wells 2005°* 24,345 14,329 69,922 0.78 (0.32)
Ocotillo Wells 2005%° 37,085 22,166 74,812 1.19 (0.48)

" Grant and Doherty (2007), * Hollenbeck (2004), ° Hollenbeck (2006), * adults, ° juveniles

There has only been one attempt at estimating the number of Flat-tailed Horned Lizards across
the species’ range. The USFWS (2011) used a density of 0.3 lizards/ha (0.1 lizards/ac) and its
estimate of the Flat-tailed Horned Lizard’s remaining range size to make that calculation. The
density USFWS used was the smallest estimate derived by Root (2010) from data obtained
between 2007 and 2009 on the MAs, a period of relatively low abundance (see “Population
Trend” section). Within California, this amounted to approximately 73,000 individuals west of the
Imperial Valley; 44,000 east of it; and 1,100 in the Coachella Valley. The USFWS (2011)
acknowledged that there were numerous assumptions in its calculations that limited accuracy of
the extrapolated population sizes, but it concluded that, even using the most conservative
density estimate, the populations east and west of the Imperial Valley were large enough that
any threats associated with small populations would be unlikely to occur. However, it also
acknowledged that within these coarse-scale populations, barriers to movement fragment the
habitat into various patches, which could result in deleterious effects from small population sizes
(see “Fragmentation, Edge Effects, and Small Populations” section) (lbid.).
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Not surprisingly, an increased level of survey effort (i.e., number of surveyors and amount of
time looking specifically for lizards) appears to increase the likelihood of encountering and
detecting Flat-tailed Horned Lizards. For example, surveys by biological monitors and incidental
observations by construction personnel trained to look out for Flat-tailed Horned Lizards can
sometimes find unexpectedly high densities when compared to the density estimates derived
from the RMS demography surveys. For example, prior to and during construction of the
Imperial Solar Energy Center West’s (CSolar) transmission line within the Yuha Basin MA in
2014, 152 Flat-tailed Horned Lizards were found along the 6.6 ha (16.3 ac) right-of-way,
resulting in an approximate density of 23.0 lizards/ha (9.3 lizards/ac) (UltraSystems 2015)
(Figure 6). This calculation is likely somewhat of an overestimate because some individuals may
have returned to the construction site from where they were translocated; however, in the
following year, Flat-tailed Horned Lizards translocated off the project site were marked prior to
moving, and only 2 of 92 (2.2%) returned (Dudek 2016). In addition, a narrow linear project
footprint is more likely to overlap multiple home ranges than the square plot used in RMS
surveys. Nevertheless, to put the right-of-way density estimate into some local context, using
the RMS survey protocol (i.e., capture-mark-recapture) from the Yuha Basin MA, the highest
plot-level abundance estimate between 2007 and 2015 was 74.9 Flat-tailed Horned Lizards on a
9-ha (22 ac) plot or 8.3 lizards/ha (3.4 lizards/ac) in 2011, approximately one-third the estimated
density along the transmission line (Grimsley and Leavitt 2016). The 2014 estimate (i.e., the
same year as the construction surveys as well as the third consecutive year of drought) was 4.2
lizards/ha (1.7 lizards/ac), approximately one-fifth the estimated density along the transmission
line (Ibid.). The solar facility portion of the CSolar project was located on 457 ha (1,130 ac) of
abandoned agricultural fields that were considered barren or in the early seral stages of desert
scrub in 2015 (UltraSystems 2015) but were dominated by non-native weeds such as Sahara
mustard (Brassica tournefortii) and London rocket (Sisymbrium irio) five years prior (RECON
2010). In this degraded habitat, another 95 Flat-tailed Horned Lizards were found, or
approximately 0.21 lizards/ha (0.08 lizards/ac) (Dudek 2016), approximately two-thirds the
density used by the USFWS to estimate abundance across the species’ range (USFWS 2011).

Population Trend

Flat-tailed Horned Lizard abundance appears to be highly sensitive to environmental conditions
and can fluctuate considerably over short periods of time (Young and Young 2000). For
example, within stabilized sand fields in the Coachella Valley, Barrows and Allen (2009)
recorded the Flat-tailed Horned Lizard population declined by approximately 50% per year from
2002 to 2005, with a >90% decline overall; however, it was able to recover to the 2003 level
within a year with no management action. This high level of variability coupled with the species’
low detectability make accurate estimates of population trends challenging, and comparisons in
abundance or rate of detection from a small number of time periods should be viewed with
caution as they can give the impression of a precipitous decline or increase.

Aside from the work done in the Coachella Valley, until fairly recently, evidence of population
declines were limited to anecdotal accounts (Altman 1980, Turner et al. 1980) that, while likely
credible, may have at least partially been attributable to wet vs. dry years (Turner and Medica
1982) or use of Flat-tailed Horned Lizard sign (e.g., scat), which as previously mentioned is
often unreliable as an index of abundance. The Department’s 1989 status review relied primarily
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Figure 6. Flat-tailed Horned Lizard Observations (Translocations) within a Project Footprint

Source: UltraSystems (2015)
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on these data as well as on personal communications of localized declines from land managers
and herpetologists familiar with Flat-tailed Horned Lizards (Bolster and Nicol 1989). An oft-cited
example of a significant decline was provided by Dr. Wilbur Mayhew, who studied Flat-tailed
Horned Lizards extensively and was co-author of the 1988 CESA listing petition, along a stretch
of Highway 78 between the Coachella and All-American Canals (Altman et al. 1980, Bolster and
Nicol 1988, CBD 2014, Turner and Medica 1982). Between 1961 and 1964, Dr. Mayhew and his
students collected 502 (live and dead) Flat-tailed Horned Lizards from this 11.2 km (7 mi)
stretch (Altman et al. 1980, Turner and Medica 1982). By 1964, he noted they were not as
abundant as in previous years, and by the early 1970s, their numbers along the well-traveled
roadway were reportedly further reduced (Ibid.). Turner and Medica (1982) noted that rainfall
during the winter of 1963-1964 was approximately one-third of the previous year and one-fifth
the year before that, speculating that the low numbers in 1964 were more attributable to
weather than other factors (but see the “Roads, Canals, and Railroads” section).

Wright (2002) compiled and analyzed the long-term Flat-tailed Horned Lizard scat and
observation dataset from surveys conducted on BLM lands between 1979 and 2001. These
data were used in the Department’s 1989 status review as the best available information at the
time in terms of systematic sampling to detect population trends (Bolster and Nicol 1989). While
Flat-tailed Horned Lizards appeared to be fairly widely distributed over the years, there were
notable declines in abundance across the study areas in the mid-late1980s (i.e., the period
immediately preceding the 1989 status review), which coincided with the 1987-1992 drought.
However, over the entire 22 year span, Wright (2002) found no significant trend in lizard
detection rate or proportion of transects with scat or lizards (Figure 7). He cautioned that survey
methodologies were inconsistent across this period, and in all years except one, the survey
effort was less than the estimated minimum necessary to have an 80% probability of being
within 50% of the true mean sighting rate (lbid.).

Use of a standardized mark-recapture protocol to detect Flat-tailed Horned Lizard population
trends is a relatively recent development, only spanning from 2007 to 2015. Grimsley and
Leavitt (2016) calculated Flat-tailed Horned Lizard abundance estimates (+ S.E.) from
demography surveys on 9-ha (22 ac) plots within the RMS areas over that period (Figure 8).
Demography surveys only began at Ocotillo Wells in 2014, and they have never been
conducted on Borrego Badlands. For the most part, the demography surveys have been carried
out according to the RMS protocol where they have been conducted; however, occasionally,
particularly early on, the full number of days was not achieved, which led to large standard
errors and the inability to estimate population parameters in some cases (Grimsley and Leavitt
2016). Nevertheless, inference about population trends is still possible, and they generally
appear to be cycling up and down in concert across the RMS areas (Leavitt et al. 2015). It
should be noted that unlike the occupancy study plots, the demography survey plots were non-
randomly selected within areas known or suspected to support greater than average Flat-tailed
Horned Lizard densities (Root 2010), which are required to obtain robust enough datasets for
use in population estimation models. Therefore, extrapolation of density estimates to areas
outside these survey plots cannot be legitimately undertaken. In spite of this caveat, this is an
important dataset, which is lacking in many other imperiled cryptic species, that provides useful
insights into how population abundance changes over time.
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Figure 7. Indices of Trends in Abundance and Distribution between 1979 and 2001
Source: Wright (2002)
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Figure 8. Annual Plot-level Flat-tailed Horned Lizard Population Estimates and Trends

Source: Grimsley and Leavitt (2016)

The nearly fourfold increases in abundance from 2008 to 2011 on the three MAs in California
that were surveyed consistently over that time reflect how rapidly and dramatically Flat-tailed
Horned Lizards can respond to favorable conditions, and the subsequent declines to near 2008
levels from 2011 to 2015 reflect how rapidly they can decline as well. These fluctuations are
often attributed to differences in precipitation, but the relationship between rainfall and Flat-
tailed Horned Lizard abundance is complex and not always positively correlated (Barrows and
Allen 2009, Leavitt 2013a, Young and Young 2000). In wet years, predators as well as prey
increase, as do non-native plants, which may limit the species’ ability to rebound immediately
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(Barrows and Allen 2009, Goode and Parker 2015, J. Rorabaugh pers. comm.). In the
Coachella Valley, Flat-tailed Horned Lizard population fluctuations do not appear to be positively
correlated with precipitation anymore due to the negative impact of Sahara mustard infestations
during wet years on Flat-tailed Horned Lizard abundance (CVCC 2016). As reported in CVCC
(2016), above average rainfall from 2009-2011was coincident with a decline in Flat-tailed
Horned Lizards, and the subsequent drought resulted in a population increase (Figure 9).

SSF = stabilized sand fields of the Thousand Palms Conservation Area; AD = active dunes of the Thousand Palms
Conservation Area; DP = stabilized sand fields of the south eastern Dos Palmas Conservation Area. Rainfall is off-set
(forward) by one year to demonstrate reproductive recruitment and survivorship resulting from the previous year’s
precipitation levels. Error bars represent one standard error.

Figure 9. Coachella Valley Spatial and Temporal Population Trends
Source: CVCC (2016)

California is currently experiencing an extreme drought that began in 2011, which appears to be
influencing Flat-tailed Horned Lizard densities across the species’ range in the state (Figures 8
and 9). Predictions for a wetter 2015-2016 winter had not manifested as of August 31, 2016,
and a vast majority of the Flat-tailed Horned Lizard’s range in California is more than 50% below
average precipitation for this water year to date (Figure 10). As a result, Flat-tailed Horned
Lizard abundance is relatively low across most of its range; however, nearly 40 years of
monitoring data demonstrate that the species can and has rebounded from recent multi-year
droughts in spite of myriad other stressors.
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Figure 10. 2016 Water Year Statewide Precipitation Comparison to Average
Sources: CDFW GIS Library, NOAA Weather Service (2016)
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EXISTING MANAGEMENT
Land Ownership within the California Range

Using the Department’s current Flat-tailed Horned Lizard range in California, approximately 77%
of the 666,916 ha (1,647,979 ac) are owned or managed by public agencies (Table 3, Figure
11), with nearly all the remaining land in private ownership. Of the public land, 99% is managed
by RMS member agencies (in some cases the land is owned by a different agency than
manages the land).

Table 3. Public Landownership within the Flat-tailed Horned Lizard’s California Range'

Agency Hectares Acres Group % Unit %
Federal 393,021 971,172  58.93%

U.S. Bureau of Land Management2 317,055 783,457 47.54%
U.S. Navy? 67,876 167,725 9.28%
U.S. Bureau of Reclamation? 12,335 38,480 1.85%
U.S. Fish and Wildlife Service? 1,524 3,766 0.23%
U.S. Forest Service 231 571 0.03%
State 121,122 299,298 18.16%

California Department of Parks and Recreation®? 116,099 286,886 17.41%
State Lands Commission 3,066 7,576 0.46%
California Department of Fish and Wildlife? 1,641 4,055 0.25%
Coachella Valley Mountains Conservancy 216 534 0.03%
California Wildlife Conservation Board 81 200 0.01%
University of California 20 49 0.00%
County 362 895 0.05%

San Diego, County of 360 890 0.05%
Imperial, County of 2 5 0.00%
City 49 121 0.01%

Palm Springs 37 91 0.01%
Cathedral City 9 22 0.00%
Palm Desert 2 5 0.00%
Indio 1 2 0.00%
Special District 1,458 3,603 0.22%

Imperial Irrigation District 878 2,170 0.13%
Coachella Valley Water District 470 1,161 0.07%
Borrego Water District 64 158 0.01%
Desert Water Agency 31 77 0.00%
Palm Springs Unified School District 7 17 0.00%
Salton Community Services District 7 17 0.00%
Desert Recreation District 1 2 0.00%
Grand Total 516,012 1,275,088 77.37%

' CPAD (2015) 2 RMS Member Agency
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Figure 11. Main Land Ownership within the Flat-tailed Horned Lizard’s California Range

Sources: CDFW GIS Library, FTHICC
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Flat-tailed Horned Lizard Rangewide Management Strategy

In 1997, a voluntary long-term Interagency Conservation Agreement was signed by the
Department, USFWS, BLM, U.S. Bureau of Reclamation, U.S. Marine Corps, U.S. Navy,
Arizona Game and Fish Department, and the California Department of Parks and Recreation
(California State Parks) to implement the Flat-tailed Horned Lizard Rangewide Management
Strategy (RMS), which was subsequently revised in 2003 (FTHLICC 1997, 2003). The RMS is
implemented by the Interagency Coordinating Committee (ICC) and the Management Oversight
Group, both comprised of members of the signatory agencies. The overall goal of the RMS is to
“maintain self-sustaining populations of Flat-tailed Horned Lizard in perpetuity” (FTHLICC 2003).
As briefly discussed in the “Existing Regulatory Status” section, the RMS established five MAs,
four in California and one in Arizona, and one RA in an active OHV park (FTHLICC 1997). MAs
were designed to include as much high-quality Flat-tailed Horned Lizard habitat (identified in
previous studies) and as large an area as possible, while avoiding extensive, existing, and
predicted management conflicts such as OHV open riding areas (FTHLICC 2003). The RA was
established to encourage research on the potential impacts of OHV use on Flat-tailed Horned
Lizards, funded through the California State Parks’ Off-Highway Motor Vehicle Recreation
Division (OHMVRD) (FTHLICC 1997).

Management objectives for MAs include:

e Continue to secure and/or manage sufficient habitat to maintain self-sustaining Flat-
tailed Horned Lizard populations in each of the five designated MAs;

¢ Maintain a “long-term stable” or increasing population of Flat-tailed Horned Lizards in all
MAs (a population that is stable over the long term exhibits no downward population
trend after the effects of natural demographic and environmental stochasticity are
removed);

e Continue to support research that promotes conservation of the species;

¢ Within and outside of MAs, limit the loss of habitat and effects on Flat-tailed Horned
Lizard populations through the application of effective mitigation and compensation; and

e Encourage and assist Mexico in the development and implementation of a Flat-tailed
Horned Lizard conservation program (FTHLICC 2003).

Although entry into the Interagency Conservation Agreement and implementation of the RMS is
voluntary and based on available funding, the BLM and the Department of Defense have
formally adopted the RMS within some of their agencies’ environmental planning documents.
The BLM, through a California Desert Conservation Area Plan amendment, adopted the three
California MAs as Areas of Critical Environmental Concern (ACEC) in 2005 (FTHLICC 2006).
Under the Sikes Act, the Department of Defense adopted the RMS into the Integrated Natural
Resources Management Plans (INRMPs) for their installations (Navy 2014, USAF and USMC
2013).

California State Parks, the third main landowner within the Flat-tailed Horned Lizard’s California
range, has not formally adopted the RMS into its planning documents. The Anza-Borrego
Desert State Park Final General Plan and Environmental Impact Report (EIR) were approved by
the State Parks and Recreation Commission in 2005. While they include goals and guidelines
for conservation of significant and sensitive biota (CDPR 2005), they do not directly address
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Flat-tailed Horned Lizards, which influences dedication of funding and staffing availability to
implement the RMS. Management for the Flat-tailed Horned Lizard within the Ocotillo Wells
State Vehicular Recreation Area (OWSVRA) falls under guidelines incorporated by California
State Parks to evaluate and sustain park resources, but as an RA, OWSVRA is not subject to
the same protections from disturbance in the RMS as the MAs are. OWSVRA is mandated to
provide OHV recreation (e.g., free-play, racing, and touring) in a manner to sustain long-term
use (FTHLICC 2003). The OHMVRD, in cooperation with the BLM, is preparing a General
Plan/Recreation Area Management Plan/California Desert Conservation Area Land Use Plan
Amendment (hereafter “OWSVRA Plan”) and associated EIR/Environmental Impact Statement
(EIS), which will update the current general plan that was developed in 1982 (CDPR 2015). The
objective of the OWSVRA Plan is to create a comprehensive planning tool under both State and
federal guidelines to effectively manage OWSVRA for high quality recreation, while protecting
its resources in a sustainable manner (lbid.).

Each MA is controlled by multiple agencies, and all MAs in California include private inholdings,
which are targeted for acquisition to reduce the chance of development within the MA
boundaries (FTHLICC 2003). Land management within the MAs is designed to avoid or reduce
permanent surface disturbance and to promote reclamation of disturbed areas (e.g., duplicate
roads that are no longer needed) (Ibid.). The RMS requires compensatory mitigation for long-
term impacts to Flat-tailed Horned Lizard habitat at ratios anywhere from 3:1 to 6:1 within MAs
and 1:1 outside of them. In addition, permanent surface disturbance cannot exceed 1% of the
total area within the MAs (lbid.). While this cap is a voluntary measure in areas where it has not
been formally adopted (e.g., BLM lands outside ACECs), the RMS member agencies have not
exceeded this threshold on any of the MAs.

The land area within the California MA boundaries totals 142,518 ha (352,168 ac), comprising
approximately 21% of the Flat-tailed Horned Lizard’s range in the state (using the Department’s
current estimated range map, Figure 1). Since 1997, impacts to 346 ha (855 ac) have been
approved within the California MAs, and 6,811 ha (16,830 ac) of private lands have been
acquired (FTHLICC 2015a). In 2014, authorized surface impacts increased in MAs as a result of
solar energy development and military projects (Ibid). The RMS annual implementation progress
report for 2014 concludes “there is some concern the 1% development cap may be reached,
and exceeded, in some MAs due to utility-scale renewable energy development and Navy
projects” (Ibid.); however, the member agencies are not considering revising the cap (R. Lovich
pers. comm.).

As already described in the “Status and Trends in California” sections, RMS member agencies
conduct occupancy and demography surveys to monitor Flat-tailed Horned Lizard trends on the
RMS areas. Formal monitoring under the RMS began in 2002, and as techniques were refined,
a Flat-tailed Horned Lizard Monitoring Plan was developed in 2008 to standardize monitoring
methods, data collection, and related activities (FTHLICC 2008). The Monitoring Plan was
further revised in 2011 “to improve the precision of occupancy estimates and detection
probability” (FTHLICC 2015a). The demography and occupancy monitoring protocols were
further standardized in 2015 (FTHLICC 2015b, FTHLICC 2015c). Despite some inconsistency in
data collection across the RMS areas and the generally low detectability of Flat-tailed Horned
Lizards, the member agencies have amassed a large and valuable dataset on abundance and
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distribution trends. Within the multiple planning actions in the RMS, monitoring Flat-tailed
Horned Lizard populations remains a high priority, and the 2014 RMS implementation annual
progress report concludes that “the majority of the tasks outlined by the [RMS] are being
completed on schedule” (FTHLICC 2015a) . Only “provide public information and education” is
ongoing but not on schedule, and “determine effects of natural barriers” has not been completed
(Ibid). The latter is underway, as described above, in the form of a landscape genomics study, a
habitat model, and a focused analysis on important corridors for the species.

In addition to population monitoring, numerous research studies have been completed since the
inception of the RMS to better understand and conserve Flat-tailed Horned Lizards. These have
been accomplished using compensation funds collected and administered by RMS member
agency personnel. These include, but are not limited to, a detailed general ecology study
(Young 2010), evaluating the potential for OHVs to crush Flat-tailed Horned Lizards during
brumation (Grant and Doherty 2009), quantification of habitat disturbance (Fernandez et al.
2006, Villarreal 2014), effects of military base activities (Goode and Parker 2015), ecological
associations with Flat-tailed Horned Lizard occupancy at OWSVRA (Beauchamp et al. 1998,
Gardner 2005), OHYV effects (McGrann et al. 2006, Nicolai and Lovich 2000, Wone et al. 1994,
Young 1999), genetics (Culver and Dee 2008, Mulcahey et al. 2006), use of culverts (Painter
and Ingraldi 2007), and effects of translocation (Goode and Parker 2015, Painter et al. 2008). In
addition to the aforementioned research projects currently underway, two additional studies are
in the course of being funded: anthropogenic influences on avian predation and climate change
(FTHLICC 2016).

Coachella Valley Multiple Species Habitat Conservation Plan

The Coachella Valley Multiple Species Habitat Conservation Plan (CVMSHCP) is a multi-
jurisdiction plan, adopted pursuant to ESA and the California Natural Communities Conservation
Planning Act. It provides for the long-term conservation of ecological diversity within the
Coachella Valley region of Riverside County, while streamlining the development application
review process throughout the plan area. The Department and the USFWS issued permits for
the 75-year term CVMSHCP in 2008. The CVMSCHP includes an area of approximately
445,000 ha (1,100,000 ac) that does not include tribal lands (CVCC 2016). The Flat-tailed
Horned Lizard is a Covered Species under CVMSCHP.

Within the plan area there are 13,122 ha (32,426 ac) of predicted modeled habitat for the Flat-
tailed Horned Lizard (where presence was expected based on recent observations) and 2,089
ha (5,161 ac) of modeled potential habitat (generally higher elevation areas where historical, but
not recent, records exist) (CVMSHCP 2007). Modeled habitat overlaps 10 designated
Conservation Areas (Figure 12). Approximately 1,679 ha (4,148 ac) of predicted habitat are
identified as core habitat, all in the Thousand Palms area (lbid.). Under full implementation,
within the Conservation Areas, Flat-tailed Horned Lizard take would not be authorized on 1,661
ha (4,105 ac) or 98% of core, 5,628 ha (13,908 ac) or 94% of predicted, and 1,296 ha (3,203
ac) or 93% of potential habitat (Ibid.). Take of Flat-tailed Horned Lizards within the entire plan
area was authorized for 7,107 ha (17,562 ac) or 54% of predicted and 696 ha (1,720 ac) or 33%
of potential habitat (Ibid.). The vast majority of this habitat lies outside of the Conservation Areas
and is already highly fragmented, surrounded by existing development, and has a compromised
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Figure 12. CVMSHCP Conservation Areas and Modeled Flat-tailed Horned Lizard Habitat
Sources: CDFW GIS Library, CVMSHCP
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sand source/transport system (lbid.). A Major Amendment to the CVMSHCP was approved in
2016 that increased the amount of habitat on which take of Flat-tailed Horned Lizards can occur
by 1 ha (3 ac) of predicted habitat and 4 ha (10 ac) of potential habitat (CDFW 2016).

Prior to the CVMSHCP, some Flat-tailed Horned Lizard habitat had already been protected as a
result of the Coachella Valley Fringe-toed Lizard Habitat Conservation Plan. The CVMSCHP
conservation goals track the areas remaining for acquisition (CVCC 2016). As of 2016, 81% of
the remaining Flat-tailed Horned Lizard habitat has been acquired within the Thousand Palms
Conservation Area, while only 15% within the Dos Palmas Conservation Area, and 0% has
been acquired in the East Indio Hills Conservation Area (lbid.). In total, 511 ha (1,263 ac) of
2,035 ha (5,028 ac) or 25% of the Flat-tailed Horned Lizard-specific habitat acquisitions have
been made since 1996 (Ibid.).

Although the CVMSHCP predicts there is suitable or potential habitat within a number of
conservation areas throughout the plan area, as previously discussed, Flat-tailed Horned
Lizards appear to have been extirpated from nearly all of the Coachella Valley with the
exception of the Thousand Palms and the Dos Palmas conservation areas, sites separated by
approximately 72 km (45 mi) of largely unsuitable habitat. While the CVMSHCP (2007) states
that “[i]deally, three or more sites with discrete sand sources and of sufficient size to maintain a
viable population should be preserved,” it also recognizes that “[r]ealistically there are not three
such sites remaining that are not already fragmented or otherwise compromised by
Development.”

Lower Colorado River Multi-Species Conservation Program

The 50-year Lower Colorado River Multi-Species Conservation Program (LCRMSCP) was
signed by the Department of the Interior Secretary and representatives from agencies within
Arizona, California, and Nevada in 2005. The LCRMSCP was created to balance the use of the
Colorado River water resources with the conservation of native species and their habitats from
Lake Mead to the southernmost border with Mexico (LCRMSCP 2016). The plan is implemented
by the Bureau of Reclamation (Ibid.).

None of the LCRMSCP area falls within the Flat-tailed Horned Lizard’s current range in
California, but a small portion occurs between Imperial Dam and the Mexican border in Arizona
(LCRMSCP 2015). There are two Flat-tailed Horned Lizard-specific conservation measures in
the plan. The first is to acquire and protect 93 ha (230 ac) of unprotected occupied Flat-tailed
Horned Lizard habitat, which was completed by purchasing two privately owned parcels totaling
97 ha (240 ac) adjacent to the Yuha Basin MA in 2012 (USFWS 2012). The second is to
implement conservation measures to avoid or minimize take of Flat-tailed Horned Lizards
including those described in the RMS (LCRMSCP 2015).

California Desert Conservation Area Plan

In 1976, the Federal Land Policy and Management Act authorized the BLM to conserve and
manage public lands, and required the preparation of the California Desert Conservation Area
Plan (CDCA). The BLM can designate ACECs through the CDCA. ACECs are defined as “areas
within the public lands where special management attention is required... to protect and prevent
irreparable damage to important historic, cultural, or scenic values, fish and wildlife resources or
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other natural systems or processes, or to protect life and safety from natural hazards” (DOI
2001). The goals of ACECs are to:

¢ Identify and protect the significant natural and cultural resources requiring special
management attention found on the BLM-administered lands in the CDCA,;

¢ Provide for other uses in the designated areas, compatible with the protection and
enhancement of the significant natural and cultural resources; and

¢ Systematically monitor the preservation of the significant natural and cultural resources
on BLM-administered lands, and the compatibility of other allowed uses with these
resources (DOI 1980).

Portions of the three MAs administered by the BLM (East Mesa, Yuha Basin, and West Mesa)
were designated as ACECs to protect the Flat-tailed Horned Lizard in 2005 (FTHLICC 2006).
The Coachella Valley Fringe-toed Lizard and Dos Palmas ACECs in the Coachella Valley also
provide protection for the Flat-tailed Horned Lizard (BLM 2016a). North Algodones Dunes,
which supports Flat-tailed Horned Lizards at least along its vegetated edges, was an ACEC but
was recently withdrawn because it is already designated Wilderness under the National
Landscape Conservation System, rendering the ACEC designation unnecessary (BLM 2016b).
The new 5,925 ha (14,640 ac) Ocotillo ACEC will be managed in part for the protection of Flat-
tailed Horned Lizards (BLM 2016a). Management requirements vary by location but in general
include controlling and erecting signs explaining vehicle access areas and routes, restricting
mineral exploration/development, developing additional habitat/water sources, conducting
intensive resource inventories, controlling exotic species and introducing native species, and
stabilizing/rehabilitating/salvaging features (DOI 1980).

California Environmental Quality Act

The California Environmental Quality Act (CEQA) is a California law (Public Resources Code
Section 21000 et seq.) that requires State and local agencies to publicly disclose, analyze, and
potentially mitigate environmental impacts from projects over which they have discretionary
approval power. In particular, CEQA requires that actions that may substantially reduce the
habitat, decrease the number, or restrict the range of any species that can be considered rare,
threatened, or endangered must be identified, disclosed, considered, and mitigated or justified.
(Cal. Code Regs., tit. 14, §§ 15065(a)(1), 15380.)

CEQA compliance is not always thorough because the process can be very costly and time-
consuming. Agencies may also determine projects are exempt (i.e., they do not need to go
through the impact analysis, public disclosure, and mitigation process). Mitigation is required if a
project is not CEQA-exempt and impacts would be potentially “significant.” Mitigation must
reduce impacts to below a level of significance or minimize unavoidable significant impacts,
where feasible. The CEQA process generally incentivizes agencies and project applicants to
implement mitigation thereby avoiding significant impacts.

Due to its SSC designation, impacts to Flat-tailed Horned Lizards are generally considered
potentially significant if agencies determine on a project-specific basis that the species meets
the CEQA criteria for rare, threatened, or endangered. However, agencies are not required to
make this determination for Flat-tailed Horned Lizards and other species that are not listed
under CESA or ESA. Even when they are considered in a CEQA analysis, lack of readily
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available information on which to base impact analyses and lack of understanding of the law
may result in projects having an unknown significant impact on the species.

One measure that is often included in CEQA documents to minimize adverse impacts to
sensitive species is translocation of encountered individuals a safe distance away from the
disturbance area. However, translocation’s utility in conserving species has been questioned
(Germano and Bishop 2009, Germano et al. 2015). Two recent studies evaluated the efficacy of
translocation for conserving Flat-tailed Horned Lizards (Goode and Parker 2015, Painter et al.
2008). While their methods were somewhat different, their results were similar. Both studies
compared survival, persistence, behavior, and movement patterns using radio-telemetry on
translocated and control group Flat-tailed Horned Lizards (Ibid.). In the months immediately
following translocation (late summer/fall 2012), both translocated males and females had
significantly larger home ranges than non-translocated individuals; however, after that, there
was no significant difference between the two groups (Goode and Parker 2015). Painter et al.
(2008) noted greater movements in translocated individuals up to 14 days post-release. Survival
probabilities were lower for translocated Flat-tailed Horned Lizards, although the difference was
not statistically significant (Goode and Parker 2015, Painter et al. 2008). This result indicates
Flat-tailed Horned Lizards may have a period of acclimation following translocation as they
adjust to their new locations (Ibid.). Goode and Parker (2015) observed translocated Flat-tailed
Horned Lizards engaging in reproductive behavior and concluded that “[w]hile the results of this
project certainly do not justify making translocation a commonly used mitigation measure for
Flat-tailed Horned Lizards, there were some promising results that warrant further study.”

In order for translocation to be effective in avoiding direct mortality within the disturbance area,
exclusion fencing must be maintained, or the individual must be moved a great distance away.
Goode and Parker (2015) observed telemetered Flat-tailed Horned Lizards climbing over the
fence with some regularity; thirty individuals, both non-translocated and translocated, crossed
the fence at least once. The fence used in this study “began falling into disrepair almost
immediately after it was constructed, with sand drifts accumulating quickly and holes appearing
after several weeks” (Ibid). Most, if not all, of these individuals were placed immediately outside
the exclusion fencing, and given the relatively large home ranges of Flat-tailed Horned Lizards,
it is not surprising that they would attempt to return to where they were captured. Painter et al.
(2008) noted that while none of the translocated Flat-tailed Horned Lizards that were moved
greater than 1.6 km (1 mi) away showed signs of homing behavior, individuals that were
released 100 m (328 ft) away from their capture point did.

FACTORS AFFECTING ABILITY TO SURVIVE AND REPRODUCE
Fragmentation, Edge Effects, and Small Populations

It is well established that loss of habitat is the primary reason for a vast majority of species’
declines and extinctions globally. However, declines can occur even in seemingly relatively
undisturbed habitat when barriers to movement fragment once contiguous blocks into smaller
areas and when adverse impacts from adjacent land uses extend into that habitat (i.e., edge
effects). Depending on their severity, edge effects around habitat fragments can create
perpetual population sinks (areas of negative population growth). Because the habitat is still

37



intact, individuals will continue to move into the area where they may experience higher
mortality risk than in the habitat block’s core. Such sinks will have the greatest impact on overall
population dynamics in small reserves with high perimeter-to-area ratios and in species that
range widely and therefore come into frequent contact with edge more often (Woodroffe and
Ginsberg 1998).

Fragmentation and edge effects can be particularly deleterious when they impact species with
small populations or create smaller populations, which are more at risk of decline or localized
extirpation due to random fluctuations in abundance and loss of genetic diversity through drift
(Woodroffe and Ginsberg 1998). For example, Vandergast et al. (2016) discovered that genetic
structure among Coachella Valley Fringe-toed Lizard (Uma inornata) populations increased,
while genetic diversity and effective population sizes decreased between 1996 and 2008. They
suggested this rapid differentiation was likely a synergistic effect of population declines during
the historic drought of the late 1990s—early 2000s and habitat fragmentation that precluded
post-drought genetic rescue (lbid.). Flat-tailed Horned Lizard populations in the Coachella
Valley are even smaller and more fragmented than the Coachella Valley Fringe-toed Lizard,
apparently only persisting as potentially viable populations in two conservation areas (Barrows
et al. 2008). Similarly, Culver and Dee (2008) observed that a small population of Flat-tailed
Horned Lizards, separated from the rest of the species’ range in Arizona by development and
Interstate 8, was moderately genetically differentiated from those located south of the road.
They posited this may have been due to a strong selective force north of the freeway, random
genetic drift, or inbreeding due to the effects of isolation and small population size (lbid.).

Edge effects, reported as reductions in Flat-tailed Horned Lizard detections, have been
observed as great as 725 m (0.45 mi) away from a habitat edge and are primarily associated
with increased predation by Round-tailed Ground Squirrels, Loggerhead Shrikes, and American
Kestrels, and road mortality (Barrows et al. 2006, Goode and Parker 2015, Wright and Grant
2003, Young and Young 2005). In some cases, these edge effects appear to be able to shift
Flat-tailed Horned Lizard population dynamics from a bottom-up process, where the lizard
numbers are regulated by native ant abundance, to a top-down process, where the lizards are
limited by predation and possibly road mortality, creating a population sink along the habitat
boundary (Barrows et al. 2006).

The USFWS (2011) evaluated Flat-tailed Horned Lizard habitat fragmentation by major canals
and highways, the international border, and several railways by multiplying the size of the
habitat block by the density estimate they used to calculate rangewide abundance (see
“‘Abundance” section). Because no one knows what the minimum viable population size is for
Flat-tailed Horned Lizards, the USFWS used 7,000 individuals per population (based on Reed
et al. 2003) to differentiate between habitat blocks that were likely large enough to avoid
deleterious effects from small population sizes from those that weren’t (Ibid.). Based on this
calculation, which did not incorporate edge effects, neither occupied conservation area in the
Coachella Valley appears large enough to support a “large enough” population, three of nine
areas west of the Imperial Valley were large enough (comprising 83% of the total area), and two
of eight areas east of the Imperial Valley were large enough (comprising 69% of the total area)
(Ibid.).
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Some species-specific evidence (Barrows et al. 2006, 2008; Culver and Dee 2008; Goode and
Parker 2015; Young and Young 2005), as well as some analyses based on assumptions of
minimum viable population size (USFWS 2011), and population dynamics theory (Woodroffe
and Ginsberg 1998), support the contention that Flat-tailed Horned Lizards are susceptible to
the adverse effects of habitat fragmentation, edge effects, and small population sizes.

Roads, Canals, and Railroads

Major highways, canals, and railroads can form large-scale near-complete barriers to Flat-tailed
Horned Lizard movement, migration, and gene flow (Figure 13). Even where these features are
permeable, they can fragment the habitat through demonstrable edge effects that increase
mortality.

Several major highways bisect the species’ range in California, as well as many minor ones.
Flat-tailed Horned Lizards are frequently found on and around roads, and because they often
freeze in the presence of threats, including vehicles, they’re particularly susceptible to being
killed on roads. Flat-tailed horned lizards were the most commonly encountered reptile (dead or
alive) on paved roads within a military base in Arizona three out of four years under study
(Goode and Parker 2015). Flat-tailed Horned Lizards accounted for 40.2% of all dead-on-road
reptile observations at the base, which supports some of the highest population densities of the
species in its U.S. range (Goode and Parker 2015, Leavitt et al. 2015). As previously described,
the decline of Flat-tailed Horned Lizards along a stretch of Highway 78 was one of the reasons
Flat-tailed Horned Lizards started receiving conservation attention in the 1970s (Altman et al.
1980, Turner and Medica 1982). Reports of proportions of dead vs. live Flat-tailed Horned
Lizards on roads range from 3% - 27% (Goode and Parker 2015, Muth and Fisher 1992, Turner
et al. 1980, Young and Young 2000) but do little to assess the impacts roads may be having at
a population level. However, at least two studies (Barrows et al. 2006, Goode and Parker 2015)
have addressed this population-level effect specifically on Flat-tailed Horned Lizards.

Using mark-recapture data, Goode and Parker (2015) reported no significant differences in
population abundance estimates in plots adjacent to roads compared to control plots. In fact,
two of the highest abundance estimates came from plots adjacent to roads. However, it should
be noted that these were from plots without adjacent power poles (Ibid.), suggesting predation
may be a primary driver in observed edge effects along roads (see “Predation” section below) at
least in areas where traffic is substantially less than along major freeways. In a similar pattern,
Barrows et al. (2006) reported a much greater and more abrupt reduction in Flat-tailed Horned
Lizard detections near wider, well-traveled roads with curbs vs. narrower, less-traveled roads
without curbs; however, they could not absolutely attribute this to road mortality because they
simultaneously observed a high level of predation by American Kestrels using a palm tree
planted across the wider road. Road mortality may be having a population-level effect in some
areas, particularly wide heavily traveled roads. For example, Wright and Grant (2003) reported
87% fewer Flat-tailed Horned Lizards within 725 m (0.45 mi) of Highway 98 where it traverses
the Yuha Basin MA. While at least some lizards undoubtedly successfully cross these roads, the
depressed numbers observed adjacent to them could have serious effects on already small,
fragmented populations.
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Figure 13. Potential Barriers and Sources of Fragmentation

Sources: CDFW GIS Library
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Nearly all of the canals in the Flat-tailed Horned Lizard’s range are located within the existing
developed lands in the Imperial and Coachella valleys. Two major exceptions are the All
American Canal along the southern border and the Coachella Canal, which travels from north to
south along the east side of the Salton Sea (Figure 13). No studies have been conducted
regarding the impact of canals on Flat-tailed Horned Lizards; however, it is clear that they
present a barrier to movement with the possible exception of overcrossings. The Coachella
Canal has several overcrossings to accommodate water and sediment transport down washes
coming from the mountains to the east. In contrast, the All American Canal has very few
crossings, all of which are narrow vehicle bridges. The canal effectively isolates the Flat-tailed
Horned Lizards occurring in the small strip of land south of it and north of agricultural land in
Mexico, called Andrade Mesa, from the rest of the species’ range (FTHLICC 2003).

Canal maintenance or improvements and construction of any new facilities have the potential to
injure or kill Flat-tailed Horned Lizards or destroy their habitat. However, failure to maintain
facilities and repair leaks can lead to habitat degradation such as facilitating the spread of
tamarisk (Tamarix spp.), which can support avian predators. Imperial Irrigation District is
discussing potentially constructing an intake canal off the All American Canal heading north
close to the East Highline Canal that would discharge into a reservoir (J. Lovecchio pers.
comm.), which, if constructed, would likely adversely impact a relatively small area in the overall
Flat-tailed Horned Lizard’s range.

There are a few railroads that run through the Flat-tailed Horned Lizard’s range in California
(Figure 13), which could pose a barrier to movement over long distances. It is unclear whether
Flat-tailed Horned Lizards would avoid the tracks and their platforms, or if they would be able to
climb over the tracks if they do not avoid them. In some areas, the tracks run over culverts
constructed over washes that would allow more unrestricted movement from one side to
another, so some movement and gene flow is potentially still possible across these features.

Agricultural and Urban Development

As previously described in the “Distribution” section, the two primary sources of Flat-tailed
Horned Lizard habitat loss over the past century have been agricultural and urban development
in Imperial, Coachella, and Borrego Valleys. New agricultural development has slowed
substantially due to reduced water deliveries from the Lower Colorado River, and some fields
have been fallowed (USFWS 2011) and converted to solar farms. While these fallowed lands
may be perceived as marginally suitable habitat, Flat-tailed Horned Lizards have been observed
using them where they are adjacent to intact habitat (RECON 2010).

Most land within the California portion of the Flat-tailed Horned Lizard’s range is owned by State
or various federal agencies, so extensive urban development is unlikely (USFWS 2011),
although the California Department of Finance (2014) projects Imperial County’s population is
likely to grow from 187,689 people in 2010 to 336,492 in 2060 (+79%). The majority of this
growth in the near term (2021) will be directed to existing incorporated townsites, including
Bombay Beach, Desert Shores, Heber, Niland, Ocotillo, Salton City, Salton Sea Beach, and
Seeley (County of Imperial 2013) (Figure 13). Most private land holdings are relatively small and
discontinuous throughout the species’ range in California, although there are large aggregations
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around Borrego Springs and Ocaotillo in San Diego County (USFWS 2011), suggesting
development of private land is likely to have somewhat localized impacts in most potentially
developable areas. In addition to limiting the cap on permanent surface disturbance to 1% of the
MAs, the RMS member agencies use compensatory mitigation money from approved project
disturbances to purchase private inholdings within and adjacent to the MA boundaries, reducing
the likelihood urban (or other) development will fragment the habitat within these areas.
Incidental take associated with nearly all future urban development in the Coachella Valley has
been permitted through the CVMSHCP (see “Existing Management” section).

Renewable Energy Development

Unlike agricultural and urban development, renewable energy (solar, wind, geothermal)
development within the Flat-tailed Horned Lizard’s range has increased dramatically in recent
years. Lovich and Ennen (2011, 2013) synthesize the literature on potential impacts from utility
scale renewable energy projects on desert ecosystems and wildlife. These include but are not
limited to (1) creating a barrier to movement and fragmenting habitat; (2) increasing mortality on
access roads and through increased avian predation along transmission lines; (3) opening up
previously inaccessible areas to the public, facilitating illegal OHV use; (4) producing fugitive
dust; (5) increasing soil erosion; (6) spreading invasive species; (7) increasing exposure to
contaminants; (8) producing persistent loud noise and vibrations (wind); (9) increasing risk of
fire; and (10) potentially altering local temperature, precipitation, and wind conditions (lbid.).

There are no known studies investigating the specific impacts of renewable energy facilities and
their associated infrastructure on Flat-tailed Horned Lizards, although some information from
other studies provided above on the effects habitat fragmentation, road mortality, and increased
predation could apply. In addition, Olech (1984) reported that localized declines in indexed Flat-
tailed Horned Lizard detections (scat and lizards) within the Yuha Basin corresponded with
increased public use of those sites via construction of access roads for transmission lines and
San Diego Gas and Electric’s Imperial Valley Substation. Non-authorized OHV use was the
most common “competing use” along all transects, and for transects where it was the only
competing use of habitat, the temporal declines in observations were significant (Ibid.).

To date, renewable energy development in California has been permitted on a project-by-project
basis. To facilitate permitting, the BLM has produced Programmatic Environmental Impact
Statements (PEIS) for wind (BLM 2005), geothermal (BLM and USFS 2008), energy corridors
(DOE and BLM 2008), and solar (BLM and DOE 2012). Wind resource potential is low
throughout nearly all of the Flat-tailed Horned Lizard’s range in California with the exception of
the area around Ocatillo (BLM 2005) near the southwestern edge of the species’ range, where
the species appears to be sparsely distributed. The Ocotillo Wind Energy Facility was
constructed in 2012 (BLM 2016d). Geothermal potential is greater, but its footprint is relatively
small, and sites can typically be reclaimed and restored after extraction (BLM and USFS 2008).

The potential for solar energy facilities to impact a substantial amount of Flat-tailed Horned
Lizard habitat is greater than that of wind or geothermal. Two Solar Energy Zones (SEZ) were
identified in the PEIS, but only one is located within the Flat-tailed Horned Lizard’s range (BLM
and DOE 2012). The 2,314 ha (5,718 ac) Imperial East SEZ is located immediately south of the
East Mesa MA in a fragmented patch of habitat bordered by Interstate 8, Highway 98, and
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Imperial Valley agriculture (Ibid.). An additional SEZ, the 4,354 ha (10,759 ac) West Chocolate
Mountains SEZ, was subsequently established within the approximately 26,000 ha (64,247 ac)
West Chocolate Mountains Renewable Energy Evaluation Area (REEA), located immediately
south of Dos Palmas east of the Salton Sea (BLM 2012). The Final EIS for the West Chocolate
Mountains REEA incorporated the RMS as its conservation measures for Flat-tailed Horned
Lizards (lbid.). There were no pending solar project applications within the Imperial East SEZ as
of April 2015 (BLM 2015) or West Chocolate Mountains SEZs as of June 2014 (BLM 2014).

From January 2009-September 2015, the BLM approved right-of-way grants for six solar, one
wind, and zero geothermal energy projects within the Flat-tailed Horned Lizard’s range (BLM
2016d), although two of the proposed solar projects were subsequently withdrawn (F. Sirchia
pers. comm.). Prior to 2009, the BLM had not approved any solar energy projects on public
lands (BLM 2016d). The conservation, mitigation, and compensation measures in the RMS
were incorporated into the environmental documents for these renewable energy projects,
including minimizing impacts to Flat-tailed Horned Lizard habitat to the extent feasible,
particularly within MAs, and purchasing compensation land or paying into a special fund for
unavoidable impacts. For each approved project within a Flat-tailed Horned Lizard MA, the
maximum (6:1) compensation ratio was applied.

Two energy corridors were identified that run roughly east to west through the Flat-tailed Horned
Lizard’s range in California, one in the far southern and one in the far northern parts of the
range, overlapping portions of the East Mesa and Yuha Basin MAs as well as the Thousand
Palms Conservation Area (DOE and BLM 2008). To date all of the solar projects with a BLM
right-of-way grant have been located in the vicinity of the Imperial Valley Substation and Sunrise
and Southwest Powerlinks (major transmission lines) in or around the Yuha Basin MA (BLM
2016d). Most of the solar facilities were constructed on private agricultural land, and disturbance
to Flat-tailed Horned Lizard habitat was restricted to construction of transmission lines
connecting the facilities with existing infrastructure (Figure 14).

Aside from solar projects on BLM lands, there are several other authorized or pending
renewable energy projects within the Flat-tailed Horned Lizard’s range in California. Wind
energy facilities are concentrated in the two locations that possess moderate to high wind
resource levels, each along the periphery of the species’ range (BLM 2005). One area is located
in the far northwestern extent of the species’ presumptive range near Whitewater in Riverside
County, and the other is located in a canyon west of Ocaotillo along the Sunrise Powerlink
corridor in Imperial County within approximately 8 km (5 mi) of the Yuha Basin MA. In addition
to the already operational Ocotillo Express Wind Farm in the latter zone, approvals for testing in
the same area have been issued to two other wind energy development companies (BLM
2016c¢). There are several dozen parcels with geothermal leases located in approximately four
areas within the Flat-tailed Horned Lizard’s range (BLM 2013). The East Mesa Geothermal Field
lies partially within the East Mesa MA, the Truckhaven Geothermal Leasing Area is located
within the Ocotillo Wells RA, and the West Chocolate Mountains Geothermal Leasing Area is
within the West Chocolate Mountains REEA. The Truckhaven Geothermal Project recently
completed a reconnaissance survey and subsequently decided not to proceed with any future
development (M. Rodriguez pers. comm.). In addition, renewable energy facilities are being
approved on county lands that are not requiring implementation of the RMS conservation
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Figure 14. Solar Facility Footprints in Southwestern Imperial County

Source: Imperial County (2015)
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measures, although renewable energy companies are expected to evaluate potential impacts to
Flat-tailed Horned Lizards and mitigate to a less than significant level through CEQA
compliance (see “Existing Management” section).

With so many different agencies involved in renewable energy development oversight and
approval and such a high demand in California, State and federal agencies recognized the need
for a comprehensive plan to guide development in appropriate areas while protecting sensitive
resources. In 2008, the BLM, California Energy Commission, USFWS, and the Department
began a collaborative effort to draft a Desert Renewable Energy Conservation Plan (DRECP)
covering the Mojave and Colorado/Sonora desert region of California. The Draft DRECP
EIR/EIS was released for public comment in September 2014 (DRECP 2014). As a result of
feedback during this period, the agencies decided to implement the DRECP in a phased
approach starting with just BLM-administered lands. In November 2015, the BLM-proposed
Land Use Plan Amendment (LUPA) and the DRECP Final EIS were released for public
comment (DRECP 2015). In March 2016, a notice describing the proposed ACEC updates was
released for public comment (BLM 2016b). In addition to identifying Development Focus Areas
(DFA) where renewable energy permitting would be streamlined, the LUPA proposes to
designate 130 ACECs covering approximately 2,418,400 ha (5,975,973 ac), including 445,569
ha (112,603 ha) within Wildlife Study Areas and Wilderness Areas. It also and establishes
Conservation and Management Actions and resource use limitations for management of those
ACEC:s, including a detailed methodology for implementing and managing for ground
disturbance caps in ACECs (DRECP 2015). Figure 15 depicts the DFAs in relation to the RMS
areas and proposed ACEC expansion. A Record of Decision was signed, and the LUPA was
formally approved, in September 2016 (BLM 2016a).

Within the LUPA area, there are approximately 216,100 ha (534,000 ac) of modeled Flat-tailed
Horned Lizard habitat, nearly all of which occurs in the Imperial Borrego Valley Ecoregion
Subarea (DRECP 2015). Approximately 173,690 ha (429,000 ac) of this area is within the
DRECP area and available for development (excludes military lands, tribal lands, and BLM open
OHYV areas). The DFAs that overlap the Flat-tailed Horned Lizard’s range occur in the western
foothills of the Chocolate Mountains, which include geothermal leasing areas studied in the
2008 Geothermal PEIS; lands along the western edge of East Mesa ACEC; and lands on the
west side of the Salton Sea, which include the Truckhaven Geothermal Leasing Area within the
Ocaotillo Wells RA. Under the Preferred Alternative, approximately 6,880 ha (17,000 ac) of
modeled Flat-tailed Horned Lizard habitat would be disturbed for renewable energy: 2,833 ha
(7,000 ac) for solar, 8 ha (20 ac) for wind, 2,023 ha (5,000 ac) for geothermal, and 2,023 ha
(5,000 ac) for transmission lines (Ibid.). This amounts to less than 4% of available modeled
habitat within the LUPA and less than 2% of the modeled habitat (371,500 ha [918,000 ac])
throughout the entire DRECP area (Ibid.). The RMS conservation, mitigation, and compensation
measures are incorporated into the LUPA (BLM 2016a). In addition, the Preferred Alternative
would expand Flat-tailed Horned Lizard protections by increasing the size of some of the
ACECs within the species’ range and restricting or reducing some incompatible uses (Table 4)
(Ibid.). The amount of renewable energy development authorized by Imperial and San Diego
counties is unknown, although their combined ownership within the Flat-tailed Horned Lizard’s
range is only 0.05% (using the Department’s range map).
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Figure 15. Land Use Designations under the BLM LUPA
Source: BLM, CDFW GIS Library
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Table 4. ACECs within Flat-tailed Horned Lizard’s Range (LUPA Preferred Alternative) "2

Current Proposed

ACEC Areainha Areainha ~onewable g OHV
Energy
(ac) (ac)
Coachella Valley Fringe- 4,156 4,156
toed Lizard Preserve (10270)  (10270)  \° YeSas No
Coyote Mountains Fossil 2,380 2,380 3.4
Site (5880)  (5880)  \° Yes No
3,371 3,371 45
Dos Palmas Preserve (8,330) (8,330) No Yes No
17,037 35,807 6 47
East Mesa (42,100) (88,480) Geothermal Yes Yes
. 5,382 5,382 6 47
Lake Cahuilla (13,300) (13,300) Geothermal Yes Yes
. 0 5,925 345
Ocaotillo 0) (14,640) No Yes Yes
0 2,873
Salton Sea Hazardous 0) (7.100) No No No
San Sebastian Marsh- 2,639 2,639 Geothermal 4
Yes®*® Yes
San Felipe Creek (6,520) (6,520) (100% NSO)
) 0 4,804 6 34,57
Shoreline 0) (11, 870) Geothermal Yes Yes
8,215 33,415 6 345
West Mesa (20,300) (82,570) Geothermal Yes Yes
Yuha Basin 27,641 31,282 No Yes* Yes

(68,300)  (77,300)

" Some ACECs only partially overlap the species’ range. Those with minimal overlap are not included in the table.

2 All ACECs have a 1% disturbance cap except Lake Cahuilla (None); Salton Sea Hazardous and Shoreline (0.1%).
3 Locatable minerals = gold, silver, gems, limestone, etc.

* Mineral materials = sand, gravel, rock, etc.

° Non-energy leasables = phosphate, sodium, potassium, sulphur, etc.

® New leases are only allowed where they overlap a DFA and are subject to a “No Surface Occupancy” (NSO)
stipulation (i.e., extraction only through directional drilling from outside the area).

" Oil and gas

Mining

The area of mining and mineral sites within the Flat-tailed Horned Lizard’s range have not been
mapped or quantified (BLM 2011), although Rado (1981) estimated 2,070 ha (5,115 ac) of
active and intermittent sand and gravel quarries at the time of his study. Most mining activity
within the Flat-tailed Horned Lizard’s range is sand and gravel extraction, which has a relatively
small physical footprint but can have a larger ecological footprint (BLM 2011, FTHLICC 2003).
Like other types of development, mining activities remove and fragment habitat and can impact
air quality, create erosion and substantial noise, promote invasive species, release
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contaminants, and result in increased mortality through roadkill and/or subsidizing predators
(Ibid.). The Yuha Basin MA has been identified as a source of suitable sand and gravel (DRECP
2015), and there is an ongoing operation adjacent to and partially within East Mesa MA (BLM
2011). Among the few exemptions from the requirement to compensate for impacts to Flat-tailed
Horned Lizard habitat in the RMS areas are sites that have previously been mined along the
East Highline Canal, either inside or outside of the East Mesa MA, if the applicant will be
reclaiming the site and no further mining would occur (FTHLICC 2003).

Oil and gas leases were issued throughout the Salton Trough in the early 1980s, but only one
test well was drilled (FTHLICC 2003). The well was not profitable, no oil or gas resources have
been identified, and all oil and gas leases within the Flat-tailed Horned Lizard’s habitat had
expired by the early 2000s (USFWS 1997, FTHLICC 2003).

Gold mining was listed as a potentially significant future threat to Flat-tailed Horned Lizards in
the Department’s 1989 status review due to numerous mining claims being staked in the area of
OWSVRA (Bolster and Nicol 1989), but this threat did not manifest in subsequent years.

Off-highway Vehicles

Most Flat-tailed Horned Lizard habitat is available for OHV recreational opportunities to some
degree. Closed areas are restricted to military lands, wilderness designations, and Anza-
Borrego Desert State Park (BLM 2003), although the latter allows highway-legal vehicle use
along established primitive roads. The BLM allows vehicles on established routes within the
East Mesa, West Mesa, and Yuha Basin MAs (Ibid.). The adverse effects that OHVs can cause
to desert ecosystems have been well documented, including (1) compacting soil and destroying
soil crusts, which leads to erosion and limits plant germination, growth, and vigor; (2) damaging
and destroying the plants themselves and crushing animal burrows, which reduces habitat
availability and quality; (3) raising fugitive dust and emitting byproducts of combustion, which
impacts air quality and plant growth; (4) spreading invasive species; (5) directly wounding or
killing wildlife; and (6) producing excessive noise, which can alter animal behavior and
physiology (Ouren et al. 2007).

The most recent estimate of OHV route proliferation and surface disturbance within the Flat-
tailed Horned Lizard’s range in California occurred in the early 2000s (USFWS 2003, Wright
2002), prior to adoption of the Western Colorado OHV Routes of Travel Designation Plan and
construction of the border fence (BLM 2003, USCBP 2012a). It is impossible to differentiate
recreational OHV activity from that undertaken by Border Patrol. Wright (2002) estimated the
number of routes and graded roads increased by 387% within the West Mesa MA from 1985 to
2001, increased by 23% within the Yuha Basin MA from 1994 to 2001, and decreased 45%
within the East Mesa MA from 1994 to 2001. Wright (2002) estimated 11.4% of the West Mesa
MA had vehicle tracks in 2001, and the USFWS (2003) estimated that surface area disturbance
in 2002 was 9.7% in the Yuha Basin MA and 7.8% in the East Mesa MA. The 45% drop in
vehicle track coverage in one year was speculated to have been the result of a big sandstorm
and change in Border Patrol activities (Wright and Grant 2003). This serves as a good example
of why vehicle track coverage is an imperfect estimate of OHV impacts. Tracks disappear more
quickly in sand than other surfaces, and a high number of tracks does not necessarily equate to
frequent, or even recent, vehicle traffic since they can last for a long time in certain substrates
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(Ibid.). Nevertheless, track coverage has been used as the metric of OHV pressure in the vast
majority of studies on the activity’s potential effects on Flat-tailed Horned Lizards.

There have been numerous attempts to study the impacts of OHVs on Flat-tailed Horned
Lizards over the past three and a half decades, but complications associated with the low
overall detectability of the species, variable detectability in different habitats, the unreliability of
using scat as a surrogate index of abundance, and difficulty categorizing level or intensity of
OHYV use at a site have rendered the results somewhat equivocal.

Setser and Young (2000), studying radio-tracked Flat-tailed Horned Lizards in mudhill habitat
within OWSVRA, found positive associations between Flat-tailed Horned Lizard habitat use and
rocks and plants, and a negative association with OHV disturbance out to 10m (33 ft) from
vehicle tracks (lbid.). Hollenbeck (2004, 2006) found sand was the only significant variable
associated with Flat-tailed Horned Lizard abundance on several plots across OWSVRA, track
coverage was not. Wright and Grant (2003) reported that significantly fewer Flat-tailed Horned
Lizards were found on plots with greater than 9% track coverage; however, there was no
significant correlation between Flat-tailed Horned Lizard abundance and track coverage. Sand
coverage was the only significant environmental variable that was positively correlated with Flat-
tailed Horned Lizard abundance (Ibid.). Gardner (2005) also found that Flat-tailed Horned
Lizards were positively associated with sand, as well as shrub abundance, even when the
sandy plots were OHV routes in washes. McGrann et al. (2006) found that ant mound densities,
mean adult Flat-tailed Horned Lizard mass, and mean juvenile Flat-tailed Horned Lizard mass
were significantly greater on low impact plots (i.e., lower vehicle track %) than high impact plots,
but overall density of Flat-tailed Horned Lizards was greater on the high impact plots at one site
and lower on another. Because they controlled for sand and vegetation, they speculate the
difference was regularity of OHV use (as opposed to simply track coverage), which was greater
at the site with lower Flat-tailed Horned Lizard densities (Ibid.). Wright (2002) reported that
surveys undertaken between 1979 and 2001 found significantly more Flat-tailed Horned Lizards
in the Limited Use and Navy lands of West Mesa than in the adjacent Superstition Mountains
and Plaster City Open Areas. However, he noted that 23% of the transects in the Open Areas
were in areas impacted directly or indirectly (due to close proximity) by either mining,
agriculture, or a dry lake bed, which were not detected on the transects in the Limited and Navy
Lands, and may have accounted for some of the difference in lizard encounter rates between
the vehicle use classes (Ibid.).

Some studies have sought to discover the direct impacts on Flat-tailed Horned Lizards from
OHVs. Because the highest recreational OHV use occurs during cooler months when many
Flat-tailed Horned Lizards are typically brumating, Grant and Doherty (2009) investigated the
risk of them being crushed by OHVs while in burrows by simulating high and low impact riding
intensities. Five of twelve Flat-tailed Horned Lizards were directly run over while in their burrows
during the high impact treatment and three in the low, but none were injured or killed despite
brumating at shallow depths (Ibid.). The authors noted that a higher proportion of lizards
brumated under shrubs in OWSVRA (high use area) than in East Mesa (low use area) and that
rainfall may have played a part in the results, speculating that OHVs may cut less deeply into
wet soil because the water tension helps hold it together (Ibid.). Young (1999) investigated the
difference in Flat-tailed Horned Lizard reaction to an OHV passing by vs. a person walking by
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and found none. Nicolai and Lovich (2000) radio-tracked three male Flat-tailed Horned Lizards
before and after a race and found an overall reduced rate of movement after the race, although
the biological significance of the difference was dubious since the mean activity areas after the
race were variable (i.e., one lower, one nearly the same, and one higher than before the race).
In a similar study, Flat-tailed Horned Lizards were radio-tracked in April 2014 during the Imperial
Valley OHV S.C.O.R.E. race (R. Lovich pers. comm.). Preliminary results indicate that distances
moved between consecutive translocations varied with no obvious pattern related to the race,
and there were no mortalities despite the fact that nine of the lizards were located directly within
the race path before, during, and after the event (lbid.). Activity area size ranged from
increased, same, and decreased among the nine Flat-tailed Horned Lizards on the race course
(Ibid.).

Noise associated with OHVs (as well as military activities, construction equipment, transmission
lines, power plants, and wind farms) has been speculated to adversely affect Flat-tailed Horned
Lizards (Bolster and Nicol 1989, CBD 2014). The degree to which noise impacts Flat-tailed
Horned Lizards is uncertain, although some evidence suggests it is likely negligible. Heffner and
Heffner (1998) concluded that reptiles show few, if any, responses to sound, and it appears they
do not make as wide a use of hearing as most other vertebrates. However, Bondello (1977) and
Brattstrom and Bondello (1983) demonstrated prolonged acoustical sensitivity loss in Desert
Iguanas (Dipsosaurus dorsalis) and Mohave Fringe-toed Lizards (Uma scoparia), respectively,
after short duration exposure to OHV-level noises. These studies have been used to support the
notion that similar impacts to Flat-tailed Horned Lizards are likely. However, Flat-tailed Horned
Lizards have a different ear anatomy than these species. Flat-tailed Horned Lizards have no
exterior ear opening, and Norris and Lowe (1951) concluded that the species’ tympanum
(eardrum) was so degenerate, it appears to have become functionless. The tympanum is
covered with skin and encroached upon by bone, and the middle ear has been invaded by jaw
bone, a condition that approximates that of snakes (Norris and Lowe 1951, Stebbins and
McGinnis 2012). These changes have been noted in other lizard genera as well and are thought
to be adaptations to burrowing (Ibid.). Christensen et al. (2012) concluded “that pythons, and
possibly all snakes, lost effective pressure hearing with the complete reduction of a functional
outer and middle ear, but have an acute vibration sensitivity that may be used for
communication and detection of predators and prey.” In addition, Wone et al. (1994)
experimented with high frequency sounds to determine if they could elicit Flat-tailed Horned
Lizards to run and thus be more easily detected; however, none of the Flat-tailed Horned
Lizards exposed to the sounds reacted, remaining crouched and motionless whether the units
were turned on at a distance or nearby.

Significant impacts from OHV activity on Flat-tailed Horned Lizards have been difficult to
measure and appear to be confounded by other factors that may have a greater effect on
abundance. They certainly are injured and killed on roads and trails, but the frequency and
severity of this source of mortality and its impact on population dynamics are unknown. A very
small proportion (two out of hundreds) of all the Flat-tailed Horned Lizards tracked with radio-
transmitters was known to have been killed by OHVs (Goode and Parker 2015, Grant and
Doherty 2009, Muth and Fisher 1992, Setser 2001). One reason for this low proportion may be
that Flat-tailed Horned Lizards are selecting habitat features like rocks and shrubs that OHV
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riders tend to avoid (Gardner 2005). In addition, not all OHV activity is the same, and the risk to
Flat-tailed Horned Lizards may vary dramatically depending on a number of factors, including
habitat suitability, substrate, time of year, and available resources. For instance, as previously
described, Grant and Doherty (2006) observed that lighter Flat-tailed Horned Lizards tended to
enter brumation later in the year and speculated that they may need to stay active longer to put
on fat reserves to last the winter. They also noted, as others have, that juveniles may not
brumate at all. It is possible in lean years, Flat-tailed Horned Lizards may not brumate as long,
and the longer they stay active, the more likely they are to be exposed to OHVs on the surface.
In addition, Young and Young (2000) noted that it appeared Flat-tailed Horned Lizards are much
more likely to flee from an approaching vehicle in a year with abundant resources than in a year
of restricted resources, which may suggest that in times of physiological stress due to drought,
the species could be more susceptible to being run over (Ibid.).

Where OHV use intensity is great enough that it substantially reduces shrubs or prey,
particularly in areas where these habitat features may already be scarce, Flat-tailed Horned
Lizard density and body condition are likely to suffer. Luckenbach and Bury (1983) observed
marked declines in herbaceous and perennial plants, arthropods, lizards, and mammals in open
OHV riding areas of the Algodones Dunes vs. closed/low use areas. The extent to which these
changes in vegetation and prey have occurred as a result of OHV activity across the Flat-tailed
Horned Lizard’s range in California is unknown. Whether the vibrations from OHVs detected by
Flat-tailed Horned Lizards impact their ability to respond to predators or other threats (like
OHVs) is similarly unknown.

United States-Mexico Border Activities

In response to illegal immigration and narcotics smuggling, Border Patrol actively enforces the
border and surrounding areas, using OHVs, pedestrian and vehicle fences, and surveillance
cameras and towers (Cohn 2007, FTHLICC 2003, Lasky et al. 2011). Flat-tailed Horned Lizards
may be adversely affected by both illegal activities and the efforts to halt them through habitat
fragmentation caused by the border fence, increased predation facilitated by tall perches
(fences and towers) and trash, on- and off-road mortality, and habitat degradation from cross-
country driving and tire-dragging.

There is limited literature available specifically assessing border related impacts on the Flat-
tailed Horned Lizard (Cohn 2007; Fernandez et al. 2006; Lasky et al. 2011; USCBP 20123,
2012b; Villarreal et al. 2014). While Border Patrol has the authority to operate up to 161 km (100
mi) from the border, the USFWS (2011) estimated that border-related activities involved a zone
of high impact within 1 km (0.6 mi) north of the border. In California, that would amount to heavy
disturbance of approximately 2,318 ha (5,728 ac) or 0.7% and 5,012 ha (12,385 ac) or 3% of
the Flat-tailed Horned Lizard’s range west and east of the Imperial Valley, respectively. The
construction of a border fence along the entire California range of the species is expected to
dramatically reduce that impact (Ibid.). In Arizona after installation of the border fence in Yuma,
reduced impacts to Flat-tailed Horned Lizard habitat associated with trans-border illegal
immigration activities, OHV activity, drug smuggling, and ensuing law enforcement activities in
Arizona has been observed (FTHLICC 2012, R. Lovich pers. comm., Rorabaugh 2010, USFWS
2011, K. Young pers. comm.).
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The border fence is nearly continuous across the Flat-Tailed Horned Lizard’s range in California
(USCBP 2012a) and consists of four types (PV-1, P-2, PV-4, and VF-2) that appear to be at
least semi-permeable to lizards (Figure 16) (Lasky et al. 2011, Rorabaugh 2010, USCBP
2012a). Given the relatively large home ranges of Flat-tailed Horned Lizards, at least some
genetic exchange across the border seems possible, particularly if the benefits to Flat-tailed
Horned Lizards and their habitat observed in Arizona also transpire in California. While most of
the border fence in California is intended to prevent both foot and vehicle traffic, there is an
approximately 2 km (1.2 mi) stretch of the border west of Calexico adjacent to the Yuha Basin
MA where a pedestrian fence was only sporadically installed (USCBP 2012a) that could
potentially concentrate illegal activity in this area (Lasky et al. 2011).

(a) (b)

(c) (d)

Figure 16. Border Fence Designs: (a) PV-1, (b) VF-2, (c) P-2, (d) PV-4
Source: USCBP

In addition to the fence, Border Patrol has installed remote video surveillance system (RVSS)
towers to monitor illegal activities. There are approximately 20 of these towers within the Flat-
tailed Horned Lizard’s current range in California (J. Petrilla pers. comm.). These RVSS towers
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can monitor a much larger area than Border Patrol agents can cover by vehicle (USCBP 2012b)
and may reduce the amount of road mortality associated with law enforcement activities.

The REAL ID Act of 2005 (Pub.L. 109-13, 119 Stat. 302) authorizes the Department of
Homeland Security to waive all laws as necessary, including environmental review and
mitigation, to “ensure expeditious construction of certain barriers and roads at the U.S border.”
In spite of this, Border Patrol and personnel from the BLM-EI Centro office participate in monthly
meetings and coordinate regular Flat-tailed Horned Lizard orientation sessions to reduce Border
Patrol impacts to the species’ habitat (FTHLICC 2012).

Military Activities

Military lands and activities occur within the Flat-tailed Horned Lizard’s California range. Naval
Air Facility EI Centro (NAFEC) has two bombing ranges, one containing 12,060 ha (29,800 ac)
of land within the West Mesa MA (representing 22% of the MA), and a 3,440 ha (8,500 ac)
range in the East Mesa MA (covering 7% of the MA) (FTHLICC 2003). Although most training is
aircraft-related, ground-based activities that can cause surface disturbance include non-
exploding bombing, training, various target activities that include maintenance and site clean-up,
road travel, and other facility maintenance (FTHLICC 2003, USFWS 2011). These activities can
adversely impact Flat-tailed Horned Lizards through direct mortality, habitat degradation, and
increased risk of fire.

The military is a signatory of the Interagency Conservation Agreement and implements the
conservation measures in the RMS through their INRMPs, which are required under the Sikes
Act (Navy 2014, USAF and USMC 2013). “At NAFEC, any new or maintenance activities
conducted within Flat-tailed Horned Lizard MAs are confined to previously disturbed areas.
Work crews are trained in Flat-tailed Horned Lizard recognition and disturbance minimization.
For projects which upgrade or install new infrastructure to targets, construction is limited to
previously disturbed ground and a Flat-tailed Horned Lizard monitor is on site at all times to
ensure that mortality is minimized” (R. Powell pers. comm., USFWS 2011). Main range roads
and gates have posted Flat-tailed Horned Lizard notification signs, and NAFEC produced a
printed document entitled “Environmental Handbook: NAF El Centro Range Complex in 2016”
(R. Lovich pers. comm.). In addition, these lands are not open to the public, affording them
greater protection from illegal OHV activity and vandalism (Muth and Fisher 1992). Furthermore,
Young and Young (2000) observed that jets flying to and from the targets or dog fighting did not
seem to bother the Flat-tailed Horned Lizards they were studying on the Barry M. Goldwater
Range in Yuma, Arizona.

Overexploitation

Collecting Flat-tailed Horned Lizards for scientific, educational, and pet trade purposes may
have impacted populations decades ago (Stewart 1971, Turner and Medica 1982), but these
practices currently do not appear to be common. Horned lizards do not make good pets in
general because they are difficult to keep alive in captivity (Sherbrooke 2003), and Flat-tailed
Horned Lizards are no exception (Goode and Parker 2015). In addition, recreational and
commercial collection of this species is illegal (Cal. Code Regs., tit. 14, §§ 5.60 & 43). A
Scientific Collecting Permit issued by the Department is required to capture Flat-tailed Horned
Lizards for scientific or educational purposes (Cal. Code Regs., tit. 14, § 650). Research on
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Flat-tailed Horned Lizards may have some adverse effects. Goode and Parker (2015) observed
that handling associated with attaching radio transmitters appears to affect predation rates of
telemetered Flat-tailed Horned Lizards. Nearly half (48.4%) of predated Flat-tailed Horned
Lizards were killed within the first week of handling, and 20.3% were killed within a day of
handling, indicating that there is a period of increased vulnerability to predators after handing
(Ibid.). They suspect scent from the adhesive used to attach the transmitters may have alerted
predators like Kit Foxes with a keen sense of smell to the lizards, although effects from handling
may also play a part (Ibid.). Setser and Young (2000) attributed two telemetered Flat-tailed
Horned Lizard mortalities to research. One was impaled by a marker flag while in a burrow, and
one apparently overheated when its transmitter got stuck in a pile of rocks (Ibid.).

Predation

As previously described, the largest natural cause of Flat-tailed Horned Lizard mortality is
predation, accounting for as much as 40-50% of the observed mortality in certain years (Goode
and Parker 2015, Muth and Fisher 1992, Young and Young 2000). Increased predation by
American Kestrels, Loggerhead Shrikes, and Round-tailed Ground Squirrels near urban and
agricultural development has been implicated in declines in Flat-tailed Horned Lizards as far as
450 m (0.3 mi) from the habitat edge (Barrows et al. 2006, Young and Young 2005). In addition,
anthropogenic structures such as power poles, transmission lines, fences, ornamental or
invasive tree species, and hedgerows, located in otherwise intact habitat act as perching or
nesting platforms, which can augment the populations of avian predators and provide a better
vantage point for hunting.

Goode and Parker (2015) recorded far fewer Flat-tailed Horned Lizards and far more avian
predators along a stretch of road with power poles than one without them. They also reported
that preliminary data suggested that minimally-traveled roads alone have little effect on the
number of Flat-tailed Horned Lizard scat present, while roads with power lines and poles had
significantly less scat within the 75 m (246 ft) nearest to the power line, and the power pole/road
effect may extend even farther than 150 m (492 ft) (Ibid.). The mean of the abundance
estimates from plots adjacent to roads with power poles was nearly three times lower than the
mean from plots without them. Years earlier at the same site, Young and Young (2000) reported
that Loggerhead Shrikes were commonly seen hunting from the power poles, and they found
many remains of shrike-killed Flat-tailed Horned Lizards in the creosote bushes along this
section of road, even though they rarely saw any live individuals there.

Competition

Flat-tailed Horned Lizards are not considered to be territorial (Muth and Fisher 1992), and
individuals with overlapping home ranges generally ignore or avoid one another (Young 1999).
As a result, intraspecific competition for resources does not seem to be a limiting factor. Other
sympatric lizards also consume ants; however, their diets are much more diverse than the Flat-
tailed Horned Lizard’s. While their diets and ranges overlap substantially in California, Desert
Horned Lizards and Flat-tailed Horned Lizards rarely occur together because they prefer
different soil types, the former being associated with coarser, more gravely and rocky substrates
(Barrows and Allen 2009, Turner et al. 1980). There are no known reports of competition
between Flat-tailed Horned Lizards and other types of animals.
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Disease

There are few reports in the literature of parasites on Flat-tailed Horned Lizards, and none of
naturally occurring diseases (Johnson and Spicer 1985). Helminth nematodes, particularly
Skrjabinoptera phrynosoma, are well documented in horned lizards in general (Sherbrooke
2003) and Flat-tailed Horned Lizards specifically (Goldberg et al. 1993, Klauber 1939, Norris
1949). These parasites extract energy from their hosts, but their impact on Flat-tailed Horned
Lizards is unknown. Norris (1949) noted that red mites were common ectoparasites on Flat-
tailed Horned Lizards as well.

Contaminants

Although pesticides could Kill harvester ants and other Flat-tailed Horned Lizard food sources,
the use of aerial pesticides in the species’ range is currently very limited (FTHLICC 2003,
USFWS 2011). An aerial and ground-based Malathion spray program to control the curly top
virus occurs roughly every three years, but it includes avoidance and minimization measures to
limit potential effects on Flat-tailed Horned Lizards (USFWS 2011). No pesticide treatments are
applied within the MAs, although use of targeted hand-applied herbicides (e.g., for tamarisk
eradication projects) is allowed (FTHLICC 2003).

Invasive Species and Fire

Native plants provide seeds for harvester ants (Pianka and Parker 1975, Young and Young
2000), as well as shade and refuge from predators, and they trap the windblown sand substrate
preferred by Flat-tailed Horned Lizards (Muth and Fisher 1992). Non-native plants, especially
those that have become invasive, can alter landscapes and ecosystems. Several species of
non-native, invasive plants are common in Flat-tailed Horned Lizard habitat, many of which are
Mediterranean or Asian annual species that germinate in the winter or spring months such as
Split grass (Schismus barbatus), Russian-thistle (Salsola tragus), and Sahara mustard
(FTHLICC 2003). Many other non-native annual species may be present, particularly near
agricultural areas and near streams or wetlands (lbid.). Most are not adapted to the severe
aridity of the Flat-tailed Horned Lizard’s range and require years of heavy precipitation to rapidly
proliferate (Barrows et al. 2009, Rao and Allen 2010). While these are typically temporary
eruptions, more recently Sahara mustard is becoming the dominant annual plant in the
Coachella Valley during non-drought years as well (CVCC 2013a).

Sahara mustard is a highly invasive annual plant that is locally abundant in some years
throughout portions of the Flat-tailed Horned Lizard’s California range. It is most common in
wind-blown sand deposits and disturbed sites such as roadsides and abandoned fields (Minnich
and Sanders 2000). It was first collected in North America in 1927 in the Coachella Valley
(Ibid.), where its impacts on Flat-tailed Horned Lizards and other flora and fauna have been the
focus of many studies (Barrows and Allen 2010, Barrows et al. 2009, CVCC 2013b, Hulton
VanTassel et al. 2014). Minnich and Sanders (2000) speculate that Sahara mustard’s rapid
spread through the Sonoran Desert may be related to the fact that, during rains, a sticky gel
forms over the species’ seed case that adheres to animals as well as automobiles. In this way,
on- and off-road vehicles may be accelerating the spread of this invasive species.
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Sahara mustard cover appears to influence both community structure and the extent to which
arthropods (including ants) inhabit multiple aeolian (wind-blown) sand habitats within the
Coachella Valley (Hulton VanTassel et al. 2014). In the Coachella Valley, Sahara mustard has
been found to retard Flat-tailed Horned Lizard population growth (CVCC 2013a). In dunes, Flat-
tailed Horned Lizards prefer stabilized areas (Barrows and Allen 2009), but since the most
recent explosive mustard growth event in 2005, they have been found more frequently on active
sand dunes, a habitat type they typically rarely occupy, where mustard growth is limited (CVCC
2013b). Juvenile Flat-tailed Horned Lizards were found to be 10% smaller on stabilized sand
fields as compared to active dunes, potentially due to limited food resources (primarily ants) in
areas dominated by mustard (Ibid.). Possible other reasons for this include reduced mobility as
a result of dense mustard growth and increased soil compaction due to mustard inhibiting
aeolian sand movement (CVCC 2013b). Mustard has been implicated as the cause for a Flat-
tailed Horned Lizard population response similar to one during drought conditions, despite
recent years with average or above average rainfall (CVCC 2013b, 2016).

Creosote bush scrub habitat throughout the southern Californian desert has also been invaded
and subsequently altered by nonnative annual grasses (Brown and Minnich 1986, Lovich and
Bainbridge 1999, Rao and Allen 2010, Steers and Allen 2011). Invasive annual grasses are
known to increase the extent, frequency, and severity of natural fire regimes throughout desert
shrublands (Abatzglou and Kolden 2011; Brown and Minnich 1986; Rao and Allen 2010; Steers
and Allen 2010, 2011). Though fire is rare in the Colorado Desert (Figures 17 and 18), the
exception may be the very northwestern edge of the Flat-tailed Horned Lizard’s range in the
Coachella Valley, which is “a major wildland-urban interface area that has been significantly
impacted by atmospheric nitrogen deposition concomitant with fuel alterations from invasive
annual grasses and increased ignition frequencies from human activities” (Steers and Allen
2011). Post fire recovery of desert shrublands has been studied here, demonstrating that
species composition shifts and that long-lived native species like creosote bush and white
bursage, which are important to Flat-tailed Horned Lizards, struggle to recover (Steers and Allen
2011). In addition, while apparently not recorded in the fire dataset used in Figures 17 and 18, a
non-native annual plant-fueled fire burned approximately 1,457 ha (3,600 ac) in northern East
Mesa MA in 1992 (FTHLICC 2003). Large numbers of perennial shrubs, including creosote
bush, were killed, and restoration of perennial cover has been slow (Ibid.).

In addition to non-native plants, non-native ants have been implicated as a potential threat to
Flat-tailed Horned Lizards (CBD 2014). Native ants within the Flat-tailed Horned Lizard’s range,
primarily harvester ants, are adapted to desert conditions (Pianka and Parker 1975). The exotic
vegetation, changes in soil condition, and extra moisture associated with the edges of human
development (agriculture, irrigation canals, and urban areas) can facilitate invasion by Argentine
ants (Linepithema humile) and other non-natives, resulting in displacement of native ants
(Suarez et al. 1998). In California, red fire ants (Solenopsis invicta) frequently build mounds on
irrigated turf or nest in places such as rotten logs, walls of buildings, under sidewalks, and in
outdoor electric and water utility boxes (Greenberg and Kabashima 2013). Barrows and Allen
(2009) reported that Argentine ants and red fire ants have invaded the Coachella Valley, but not
Flat-tailed Horned Lizard habitat, which they presume is the result of a barrier created by hyper-
arid conditions.
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Figure 17. Mean Fire Return Interval
Sources: CDFW GIS Library, LANDFIRE
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Figure 18. Historic Large Fires within the Flat-tailed Horned Lizard’s California Range

Sources: CDFW GIS Library, LANDFIRE
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Drought and Climate Change

California entered what has become a historic drought in 2011. A similarly severe event has not
occurred in the last 1200 years (Griffin and Anchukaitis 2014). Seager et al. (2007) reported
broad consensus among climate models that the transition to a more arid American Southwest
is already underway, and that if the models are correct, droughts will become the new norm.

Empirical data over the last century confirm the Sonoran Desert warming trends in winter and
spring, decreased frequency of freezing temperatures, lengthening of the freeze-free season,
and increased minimum temperatures per winter year (Weiss and Overpeck 2005). In addition,
variability in cool season rainfall (i.e., when the majority of precipitation within the Flat-tailed
Horned Lizard’s California range falls) is increasing (Abatzoglou and Kolden 2011). These
changes in temperature and precipitation are already driving shifts in vegetation in the Sonoran
Desert, including a decrease in creosote bush and increase in invasive grasses (Kimball et al.
2010, Munson et al. 2012, Weiss and Overpeck 2005).

While the Flat-tailed Horned Lizard is adapted to one of the most arid places in the country, it
may be at greater than average risk of localized extinctions from prolonged droughts due to its
small geographic range, specialized diet, low reproductive index, short lifespan, and increasing
habitat fragmentation (USFWS 1993, Barrows and Allen 2009). The Flat-tailed Horned Lizard
has the highest measured active body temperature of horned lizard species in the United States
(Pianka and Parker 1975) and, like other desert-adapted reptiles, may already approach its
physiological tolerances (Barrows 2011, Young and Young 2000), although this has not been
experimentally tested for this species. There are two natural mechanisms for a species to
persist in the face of climate change: dispersal to a more favorable thermal environment
(typically north or higher elevation), which requires enough time and unobstructed ability to
move, and behavioral and/or physiological adaption to new conditions (Sinervo et al. 2010).

Flat-tailed Horned Lizards in California are located at the northern extent of their range, and the
populations in the Coachella Valley are already small and fragmented. The species’ range
boundary in California is surrounded by mountains and unsuitable habitat (i.e., rocky substrate).
Even with a short generation time, given the predicted pace of climate change in the region, it is
unlikely the species will be able to adapt to a different substrate and migrate up in elevation and
latitude. Behavioral strategies to cope with rising temperatures include spending more time in
the shade or in a burrow, which leaves less time available for foraging and mating (Sinervo et al.
2010). In addition to adult lizards being at greater risk of reaching a critical thermal maximum,
embryos in the nest will be subjected to increasingly higher temperatures and may exceed their
critical thermal maximum temperature more often (Levy et al. 2015). Flat-tailed Horned Lizards
have been shown to dig nests to substantial depths (90 cm [35 in]) to reach the zone of soll
moisture in drought situations (Young and Young 2000), so they may be able to adjust in that
way, but the fate of eggs that are buried that far below the surface is unknown. They could also
potentially lay nests in a greater amount of shade, but as climate change appears to be favoring
invasive grasses over native shrubs (Abatzoglou and Kolden 2011, Munson et al. 2012), this
may become a scarcer option.

Two studies on the potential climate change risk to Flat-tailed Horned Lizards have been
undertaken. Thorne et al. (2016) modeled the relative environmental stress a vegetative
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community would undergo given different climate scenarios in the short-term (2039) and long-
term (2099). The study used two global climate models (GCMs) that represent the two major
trajectories that future climate models predict California’s future climate could take: (1) hotter
and drier (MIROC ESM) or (2) warmer and wetter (CNRM CM5) (lbid.). Each of these was
evaluated at two scenarios representing different levels of future greenhouse gas emissions: (1)
low emissions (RCP 4.5) or (2) high emissions (RCP 8.5), to encompass a full range of potential
future conditions in California (Ibid.). Typically, a vegetation community largely defines the
composition and structure of species’ habitat; therefore, stress on the vegetation community
may result in changes to a species’ habitat, although this may not be the case for Flat-tailed
Horned Lizards where positive associations with vegetation density and composition vary. The
Department evaluated the Thorne et al. (2016) vegetation stress results within the area of Flat-
tailed Horned Lizard potential habitat in California (Figures 19 and 20). It appears that by 2099,
large portions of the species’ range will be under extreme climatic stress and may no longer
support the current vegetation community. Under a warmer and wetter future climate, the future
status of large portions of the vegetation composition within the species’ range is considered to
be uncertain. These “non-analog” areas are predicted to experience future climates that fall
outside the range of conditions currently known in California, because the State does not
currently have areas with such high levels of both heat and precipitation. According to Thorne et
al. (2016), although increased precipitation in this scenario may be a cause for optimism,
increased plant respiration requirements under higher temperatures may still result in a negative
water balance and increased stress on vegetation. Wright et al. (2013) used an ecological niche
model built with Flat-tailed Horned Lizard locality data (from California and Arizona, not Mexico)
and several climate change scenarios to predict the potential changes to the species’
distribution under several future climatic conditions in 2050. There was overwhelming
consensus among the model outputs that predicted Flat-tailed Horned Lizard distribution would
remain fairly stable to that date (Ibid.); however, this analysis did not take changes in habitat
into account. This result mirrored the expert scoring for vulnerability to climate change (i.e.,
slight) in the recent SSC evaluation effort (Thomson et al. 2016).

As previously discussed, Flat-tailed Horned Lizard populations can experience natural dramatic
fluctuations in abundance over sometimes short periods of time, typically in response to rainfall
and its effect on resource availability (CVCC 2016, Leavitt et al. 2015). Setser and Young
(2000) observed Flat-tailed Horned Lizards putting on weight rapidly and engaging in courtship
and mating almost immediately after a series of monsoonal rains that increased ant availability.
Drought conditions reduce harvester ant abundance and activity, which reduces reproduction in
a species with already very low reproductive output (Howard 1974, Young and Young 2000). In
addition, drought effects may also place Flat-tailed Horned Lizards at greater risk from natural
and anthropogenic sources of mortality since it appears Flat-tailed Horned Lizards with lower
body mass stay active longer (Grant and Doherty 2006). With its short lifespan and low
reproductive potential, prolonged droughts are expected to cause greater decreases in
population size that, coupled with other threats, could amount to loss of genetic diversity that
would otherwise aid in adapting to a rapidly warming environment. Alternatively, if the climate
becomes wetter, Flat-tailed Horned Lizards may not suffer significant adverse effects, as long
as the vegetation community still supports an abundance of their preferred prey.
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Figure 19. Predicted Climate Change Impacts to Habitat in 2039
Sources: CDFW GIS Library, Thorne et al. (2016)
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Figure 20. Predicted Climate Change Impacts to Habitat in 2099
Sources: CDFW GIS Library, Thorne et al. (2016)
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PROTECTION AFFORDED BY LISTING

It is the policy of the State to conserve, protect, restore and enhance any endangered or any
threatened species and its habitat. (Fish & G. Code, § 2052.) The conservation, protection, and
enhancement of listed species and their habitat is of statewide concern. (Fish & G. Code, §
2051(c).) CESA defines “take” as hunt, pursue, catch, capture, or Kill, or attempt to hunt, pursue,
catch, capture, or kill. (Fish & G. Code, § 86.) The Fish and Game Code provides the
Department with related authority to allow “take” of species listed as threatened or endangered
under certain circumstances through incidental take permits, memorandum of understandings,
natural community conservation plans, or other plans or agreements approved by or entered
into by the Department. (Fish & G. Code, §§ 2081, 2081.1, 2086, 2087 and 2835.)

If the Flat-tailed Horned Lizard were listed under CESA, impacts of take caused by activities
authorized through incidental take permits must be minimized and fully mitigated according to
State standards. These standards typically include protection of the land in perpetuity with an
easement, development and implementation of a species-specific adaptive management plan,
and funding through an endowment to pay for long-term monitoring and maintenance to ensure
the mitigation land meets performance criteria. Obtaining an incidental take permit is voluntary.
The Department cannot force compliance; however, any person violating the take prohibition
may be punishable under State law.

Additional protection of Flat-tailed Horned Lizard following listing would be expected to occur
through State and local agency environmental review under CEQA. CEQA requires that affected
public agencies analyze and disclose project-related environmental effects, including potentially
significant impacts on rare, threatened, and endangered species. In common practice, potential
impacts to listed species are examined more closely in CEQA documents than potential impacts
to unlisted species. Approximately 20% of the land within the Flat-tailed Horned Lizard’s range
in California is managed by State or local agencies, and approximately 20% is in private
ownership.

Under CEQA’s “substantive mandate,” State and local agencies in California must avoid or
substantially lessen significant environmental effects to the extent feasible. (Pub. Resources
Code, § 21080; Cal. Code Regs., tit.14., §§ 15002 & 15021.) With that mandate and the
Department’s regulatory jurisdiction, the Department expects related CEQA review will likely
result in increased information regarding the status of Flat-tailed Horned Lizard in California due
to, among other things, updated occurrence and abundance information for individual projects
subject to State and local discretion. Where significant impacts are identified under CEQA, the
Department expects required project-specific avoidance, minimization, and mitigation measures
will benefit the species. State listing, in this respect, and consultation with the Department
during State and local agency environmental review under CEQA, would be expected to benefit
the species in terms of reducing impacts from individual projects, which might otherwise occur
absent listing.

Typically, increased consideration for a species that is listed under CESA would also be
expected to occur under the National Environmental Policy Act (NEPA), the federal equivalent
of CEQA; however, because the RMS member agencies manage nearly 100% of the federal
lands within the Flat-tailed Horned Lizard’s California range, they are already implementing the
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RMS measures during NEPA reviews as Lead, Responsible, and Trustee agencies. Federally
managed land makes up approximately 60% of the species’ range in California.

As previously described, implementation of the RMS includes, in most circumstances, requiring
compensatory mitigation for long-term, unavoidable impacts to Flat-tailed Horned Lizard habitat
within and outside of the MAs whether Flat-tailed Horned Lizards are detected during surveys or
not. This compensatory mitigation is used to purchase private lands, which are turned over to
the BLM, Bureau of Reclamation, or another appropriate agency for management. It is also
used to fund ICC-approved actions related to the RMS such as the numerous research studies
that have advanced understanding of this species. In addition, approximately one-fifth of the
species’ range in California has a 1% cap on permanent habitat loss under the RMS. While the
RMS areas do not afford the same level of protection that a species-specific mitigation area
would under CESA, they nevertheless represent large tracts of mostly intact habitat, unlike most
CESA compensatory mitigation lands, which are generally small by comparison. However,
because implementation of the RMS is voluntary over most of the land the member agencies
manage, there is a possibility that some may opt out of the Interagency Conservation
Agreement and divert their limited resources away from participation in implementation of the
RMS to focus on CESA compliance.

A related potential challenge to implementing CESA protections for the Flat-tailed Horned Lizard
is the scarcity of high quality habitat on private land within the species’ range that could be used
for mitigation. However, a recent option to use BLM land for CESA mitigation has become
available through an agreement entered into by the Department and BLM in 2015, referred to as
the Durability Agreement (BLM and CDFW 2015). If mutually agreeable between the two
agencies, CESA compensatory mitigation actions could be implemented on BLM Conservation
Lands (e.g., ACECs and Wilderness Areas) that include restoration of habitat and movement
corridors, rehabilitation of closed roads, predator control, invasive plant species removal and
control, and additional law enforcement (Ibid.).

For some species, CESA listing may prompt an increase interagency coordination and the
likelihood that State and federal land and resource management agencies will allocate funds
towards protection and recovery actions. However, in the case of the Flat-tailed Horned Lizard,
the RMS member agencies already meet and coordinate regularly and fund RMS actions. As
mentioned previously in the “Existing Management” section, the RMS has already been
incorporated into the BLM'’s land use plans for the East Mesa, West Mesa, and Yuha Desert
MAs through adoption of ACECs in the CDCA, as well as the Department of Defense’s
properties through their INRMPs, making these conservation measures mandatory.

Similarly, unlike other species that may benefit from CESA listing by having a greater likelihood
of being incorporated into large-scale conservation and planning documents like Habitat
Conservation Plans and Natural Community Conservation Plans (NCCP), the Flat-tailed Horned
Lizard is already a Covered Species throughout most of its range in California for the vast
majority of projected development impacts (i.e., urban and renewable energy in Coachella
Valley under the CVMSHCP and renewable energy throughout much of the rest of its range
under the DRECP/BLM LUPA). As a Covered Species in the CVMSHCP, the Department
provides assurances that no additional mitigation measures shall be required for the 75-year life
of the permit unless it determines that continued implementation would jeopardize the species’

64



continued existence, and would therefore lead to NCCP Permit revocation or suspension. As
previously discussed, the recently approved DRECP/BLM LUPA, requires implementation of the
conservation measures in the RMS for any applicant requesting a right-of-way grant for
renewable resources on BLM land.

CESA listing would be expected to improve protections for future development on State and
local government and private lands in San Diego and Imperial counties, which could have
significant localized impacts on the species, particularly along the east side of the Salton Sea
where the connectivity between the East Mesa and Dos Palmas populations is tenuous.

SUMMARY OF LISTING FACTORS

CESA directs the Department to prepare this report regarding the status of the Flat-tailed
Horned Lizard based upon the best scientific information available to the Department. CESA’s
implementing regulations identify key factors that are relevant to the Department’s analyses.
Specifically, a “species shall be listed as endangered or threatened ... if the Commission
determines that its continued existence is in serious danger or is threatened by any one or any
combination of the following factors: (1) present or threatened modification or destruction of its
habitat; (2) overexploitation; (3) predation; (4) competition; (5) disease; or (6) other natural
occurrences or human-related activities.” (Cal. Code Regs., tit. 14, § 670.1, subd. (i)(1)(A).)

The definitions of endangered and threatened species in the Fish and G. Code provide key
guidance to the Department’s scientific determination. An endangered species under CESA is
one “which is in serious danger of becoming extinct throughout all, or a significant portion, of its
range due to one or more causes, including loss of habitat, change in habitat, over exploitation,
predation, competition, or disease.” (Fish & G. Code, § 2062.) A threatened species under
CESA is one “that, although not presently threatened with extinction, is likely to become an
endangered species in the foreseeable future in the absence of special protection and
management efforts required by [CESA].” (Id., § 2067.)

The following summarizes the Department’s determination regarding the factors to be
considered by the Commission in making its decision on whether to list the Flat-tailed Horned
Lizard. This summary is based on the best available scientific information, as presented in the
foregoing sections of the report.

Present or Threatened Modification or Destruction of Habitat

Agricultural and Urban Development

While agricultural development has reduced and fragmented available habitat, this impact is
fairly concentrated in the middle of the Flat-tailed Horned Lizard’s range in California and is not
expected to increase significantly in the future. Flat-tailed Horned Lizards have already
disappeared from most historically occupied sites in the Coachella Valley over the past 30 years
due to agricultural and urban development (CVCC 2013a), threatening the species’ long-term
persistence in this area. Another potential threat is posed by the projected future urban
development in Imperial County (County of Imperial 2013), particularly on the east side of the
Salton Sea. While this area is relatively small compared to the species’ range, growth in this
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area could eliminate the only potential habitat corridor between the East Mesa and the Dos
Palmas populations, if it has not already been lost.

Renewable Energy Development

Expansion of renewable energy development is expected to continue within the Flat-tailed
Horned Lizard’s range, and Phase | of the DRECP (i.e., the BLM LUPA) is expected to reduce
impacts to the species by focusing most of the impacts on or near existing disturbed areas and
existing transmission lines as opposed to relatively undisturbed open desert. However, the lack
of county and city participation in the plan could compromise its efficacy if relatively undisturbed
private and local government managed lands are developed.

Mining

Sand and gravel mining are the most common mining activities currently in operation within the
Flat-tailed Horned Lizard’s range, but the area available for mineral extraction in Imperial
County is largely depleted (BLM 2011). In addition, oil, gas, and gold exploration have proven

unprofitable. Therefore, the threat to Flat-tailed Horned Lizards posed by mining is considered
relatively small.

Off-highway Vehicles

Few focused studies have found a demonstrable connection between OHV use and population-
level adverse impacts on Flat-tailed Horned Lizards; however, the power to detect significant
effects on this cryptic species is low. Occupancy surveys on the RMS areas suggests the
species is still widespread within most of them, and population fluctuations track closely across
the RMS areas, suggesting precipitation, and not localized disturbance is primarily driving
abundance trends. Nevertheless, it is reasonable to expect that where OHV use substantially
reduces native shrubs or prey, particularly in areas where these habitat features may be scarce,
it may pose a threat to the species. The extent to which these changes in vegetation and prey
have occurred as a result of OHV activity across the Flat-tailed Horned Lizard’s range is
unknown because widespread habitat disturbance monitoring has not been conducted.

United States-Mexico Border Activities

While there are likely adverse effects arising from road mortality and potentially increased avian
predation within some distance from the border fence, as well as mortality and habitat
degradation associated with cross-country travel by Border Patrol agents, there also appear to
be some benefits to increased border security, including reduced habitat damage from illegal
border crossings. Additionally, the fencing used in California does not appear to create an
absolute barrier to movement or gene flow. Border activities, overall, do not appear to pose a
serious threat to Flat-tailed Horned Lizards at this time.

Military Activities

Through the Sikes Act, the vast majority of Flat-tailed Horned Lizard habitat on military lands is
protected and managed in a way to conserve the species, so military activities do not appear to
pose a significant threat to the species at present.
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Overexploitation

Collecting for the pet trade does not appear to be a current threat, although some evidence
exists that the listing process alone can increase the likelihood of it becoming a threat due to the
human disposition to place exaggerated value on rare or “off limits” species (Courchamp et al.
2006). Opportunity for illegal commercial or recreational collection of Flat-tailed Horned Lizards
may be great in some areas due to their common use of, and highly visible on, roads compared
to on native substrates, and their tendency to freeze instead of flee. However, horned lizards
are notably difficulty to keep alive in captivity due to their specialized diet, which may negate this
potential threat. While there may be increased mortality due to research activities, these take
place over a very small portion of the species’ range, and the beneficial information derived from
them outweighs the negligible threat they may pose to Flat-tailed Horned Lizard populations.
There is no evidence to suggest Flat-tailed Horned Lizards are or will be substantially
threatened by overexploitation.

Predation

Anthropogenic increases in predation pose a threat to Flat-tailed Horned Lizards, but the
severity of the threat likely depends on the vulnerability of the Flat-tailed Horned Lizard
population (e.g., small and isolated in Thousand Palms Conservation Area vs. large and intact
in East Mesa MA) and the surrounding land use. For example, the effect of predation along the
edge of urban or agricultural development appears to be greater than it is along a powerline in
the middle of the desert because the former provides more subsidized resources. Given
development is relatively concentrated within the Imperial, Coachella, and Borrego Valleys, this
area of heightened predation comprises a small fraction of the Flat-tailed Horned Lizard’s range
at this time.

Competition

There is no evidence to suggest that competition threatens Flat-tailed Horned Lizards.
Disease

There is no evidence to suggest that disease threatens Flat-tailed Horned Lizards.
Other Natural Events or Human-Related Activities

Fragmentation, Edge Effects, and Small Populations

Currently large expanses of relatively intact habitat remain within the Flat-tailed Horned Lizard’s
range in California, outside of the Coachella Valley. While habitat fragmentation, edge effects,
and small population sizes may pose threats to Flat-tailed Horned Lizards in some portions of
their California range (e.g., Coachella Valley), the degree to which this would adversely impact
the species as a whole is uncertain. How and where future development is constructed will
affect the severity of this threat, but as long as the RMS is being implemented, a substantial
portion of the species’ range in California will remain relatively undisturbed in the ACECs.

Roads, Canals, and Railroads

Major roads, canals, and railroads may pose a threat to Flat-tailed Horned Lizards through
habitat fragmentation and/or edge effects. In addition, mortality associated with major roads
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could create a localized population sink on both sides of the road. Minor, lightly traveled roads
(including ORYV trails), especially those without associated power poles or other human-provided
perches, contribute to some mortality. The degree to which Flat-tailed Horned Lizards are
affected by these features is largely unknown throughout most of the species’ range.

Contaminants

There is no evidence to suggest that herbicides, pesticides, or other contaminants pose a
significant threat to Flat-tailed Horned Lizards.

Invasive Species and Fire

Invasive species like Sahara mustard appear to be playing a role in Flat-tailed Horned Lizard
declines in portions of the species range (e.g., the Coachella Valley). The degree to which
invasive plants are having widespread population-level impacts, either alone or in conjunction
with other factors, throughout the species’ range in California is unknown, although populations
in the MAs appear stable over time. Invasive grasses increase the risk of fire, and while it is rare
within most of the species’ range to date, a non-native grass-fueled fire burned part of East
Mesa in 1992 (an area with a historic fire return interval of 500 years). The Coachella Valley is
at higher risk because it is located in a major wildland-urban interface area (Steers and Allen
2011). Here, the Flat-tailed Horned Lizard could be at risk of local extirpation due to the
interaction of both invasive plant species and climate change (CVCC 2013a). Non-native ants
do not appear to pose a threat to Flat-tailed Horned Lizards.

Drought and Climate Change

Flat-tailed Horned Lizards live in a highly arid environment and have evolved with drought.
Large, healthy populations are expected to rebound, but droughts, particularly longer droughts,
may threaten small, isolated populations like those in the Coachella Valley. The threat posed by
climate change is somewhat equivocal, and the degree to which it will threaten the continued
existence of the species is unknown.

LISTING RECOMMENDATION

CESA directs the Department to prepare this report regarding the status of the Flat-tailed
Horned Lizard in California based upon the best scientific information. CESA also directs the
Department based on its analysis to indicate in the status report whether the petitioned action is
warranted. (Fish & G. Code, § 2074.6; Cal. Code Regs., tit. 14, § 670.1, subd. (f).) In addition to
evaluating whether the petitioned action (i.e., listing as endangered) was warranted, the
Department considered whether listing as threatened under CESA was warranted.

The Department includes and makes its recommendation in its status report as submitted to the
Commission in an advisory capacity based on the best available science. In consideration of the
scientific information contained herein, the Department has determined that listing the Flat-tailed
Horned Lizard as threatened or endangered under CESA is not warranted at this time.
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MANAGEMENT RECOMMENDATIONS

These management recommendations were developed by the Department in accordance with
the requirements of Fish and Game Code, section 2074.6. The Department recommends these
actions be implemented regardless of the Commission’s decision on listing Flat-tailed Horned
Lizard as threatened or endangered. This list includes recommendations for actions that could
be undertaken by the Department as well as by other public agencies, non-governmental
organizations, and private land owners.

Revisit Flat-tailed Horned Lizard Status in Three to Five Years

Several research and planning efforts are underway that are expected to provide additional
insights into the status of the Flat-tailed Horned Lizard in California in the next three to five
years. For example, in that time, at least preliminary results from the following RMS member
agency-funded studies should be available: landscape genomics, population viability analysis,
habitat connectivity along the east side of the Salton Sea, and the extent to which avian
predation that is subsidized by anthropogenic features or actions is affecting Flat-tailed Horned
Lizard mortality rates. Also in that time, it is likely the OWSVRA Plan will be prepared and
potentially implemented. How the considerations and protections afforded to Flat-tailed Horned
Lizards in that plan are carried out could affect the species’ status. OWSVRA covers roughly 5%
of the species’ range in California and was recognized early on as an area of high density
relative to many parts of the species’ range (Klauber 1939, Turner and Medica 1982).
Additionally, in that time, at least a few years of implementation of Phase | of the DRECP will be
available to better determine to what degree the potential threats from renewable energy
development, and benefits from increased ACECs to Flat-tailed Horned Lizards, are realized. In
that time, it is possible Phase Il of the DRECP (State and local lands) will also be developed. In
addition, the species currently is experiencing what appears to be a widespread drought-related
decline in abundance. The next three to five years will likely reveal whether the species can
rebound from another prolonged drought in light of the current stresses it is facing. If the data
indicate a change in status is warranted, the Department should prepare the appropriate
document to address the newly acquired data.

Increase Department Participation in RMS Implementation

Like the other member agencies, the Department’s contribution to Flat-tailed Horned Lizard
conservation through implementation of the RMS is subject to funding, staffing availability, and
management priority. The Department can strive to increase its participation in implementation
of the RMS by identifying outside funding opportunities (e.g., State Wildlife Grants) and
providing staff to assist with population monitoring, habitat restoration, education and outreach,
and international coordination and collaboration.

Improve Population and Habitat Monitoring

Encourage annual budgeting by RMS member agencies to dedicate funding sufficient to fully
implement the occupancy and demography survey protocols across all RMS lands. In addition,
expand monitoring to sites outside of the RMS areas to obtain a better rangewide status
assessment. Collect and analyze data on environmental covariates, such as habitat quality,
predators and prey, and anthropogenic threats, which may be effecting distribution and
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abundance, so that an informed adaptive management strategy can be developed if population
declines cannot be attributed primarily to weather.

Increase Habitat Quality and Quantity

Where feasible, restore areas degraded by OHVs, mining, or agriculture. Increase patrol of
areas and cite illegal cross-country OHV or other public trespass in closed or limited use areas
to minimize habitat degradation and mortality. Immediately obscure and/or restore any new
unsanctioned trails. Where feasible and practical, close (permanently or temporarily) areas to
OHYV use that have become heavily degraded as a result of this activity. Decommission
unnecessary powerlines or other anthropogenic structures that provide perches for avian
predators. Remove or trim hedgerows along roads that attract avian predators and investigate
perch deterrents. Clean up illegally dumped material as quickly as possible. To the extent
feasible, remove or reduce the abundance and extent of non-native grasses, Sahara mustard,
and other invasive species, particularly in highly imperiled areas like the Coachella Valley.

Reduce Habitat Fragmentation and its Effects

Investigate how barriers may be limiting gene flow across the species’ range. Use this
information to protect important habitat linkages and movement corridors such as Yuha Basin to
West Mesa and East Mesa to Dos Palmas. Try to improve potentially broken linkages by
creating effective road and canal crossings. Continue to purchase private inholdings within the
larger public land matrix. Coordinate with and assist the Mexican government on Flat-tailed
Horned Lizard conservation across the border. If necessary and prudent given the results of the
landscape genomics study, consider developing a reintroduction strategy to address loss of
diversity and local extirpations.

Reduce Habitat Loss and Edge Effects from Renewable Energy Projects

Encourage siting renewable energy development outside of the desert completely (see
Hernandez et al. 2015) or, if within the Flat-tailed Horned Lizard’s range, ensure it is located on
compatible lands (e.g., near existing transmission line on agricultural lands or previously
developed lands). Limit the amount of new transmission lines by encouraging construction of a
single line with additional capacity for future expansion. Bury lines whenever possible.

Further Investigate the Impacts and Potential Uses of Translocation

To date, only one study has simultaneously investigated the effects to translocated and resident
Flat-tailed Horned Lizards where translocations have occurred (Goode and Parker 2015). Large
numbers of Flat-tailed Horned Lizards are translocated out of harm’s way on construction
projects, and their fate, as well as the fate of the recipient populations, is not well understood.
Exclusion fencing may be somewhat useful in reducing mortality; however, it requires
continuous maintenance that may limit its utility. Research in this area should develop
translocation plans that take the recipient population’s density and the habitat quality into
account. Develop a reintroduction strategy, which is informed by landscape genomics, to
translocate Flat-tailed Horned Lizards to restored or apparently suitable, but unoccupied,
habitat, even if it is located relatively far from the project site to increase population redundancy
and resiliency across the species’ range. Monitor the results to determine if the reintroductions
were successful.
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ECONOMIC CONSIDERATIONS

The Department is charged in an advisory capacity in the present context to provide a written
report and a related recommendation to the Commission based on the best scientific
information available regarding the status of Flat-tailed Horned Lizard in California. The topic
areas and related factors the Department is required to address as part of that effort are
biological and not economic. (See Fish & G. Code, § 2074.6; Cal. Code Regs., tit. 14, § 670.1,
subd. (f).)
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EXECUTIVE SUMMARY

The Flat-tailed Horned Lizard Rangewide Management Strategy has been prepared to provide
guidance for the conservation and management of sufficient habitat to maintain extant
populations of flat-tailed horned lizards (FTHLS), Phrynosoma mcallii, in each of five
Management Areas (MAS) in perpetuity. The species is found only in southwestern Arizona,
southeastern California, and adjacent portions of Sonora and Baja California Norte, Mexico.

The usFws proposed the speciesfor listing as athreatened species on November 29, 1993. Human
activitieshaveresulted in the conversion of roughly 49% of the historic FTHL habitat to other uses,
such as agriculture and urban development. Further evaluation of populations supported by
remaining habitat is necessary. While initial evidence suggested that FTHL populations had
declined in the Y uha Basin and northern East Mesa (Wright 1993; usFws 1993), Wright (2002)
recently found no significant trendsin lizard encounter ratesin Y uha Desert, East Mesa, or West
Mesafrom 1979-2001. The usrwswithdrew its proposed listing on January 3, 2003, based in part
on protections offered by this Rangewide Management Strategy (RMS).

The 1997 edition of the RMs established five FTHL MAs — four in Californiaand onein Arizona.
Surface disturbing activities are limited in these areas. Although land alterationsin FrHL habitat
outside of the mas are not limited, mitigation and compensation measures are applied. One
research area(RA) was al so established to support research in an active off-highway vehicle (oHv)
recreation area. Conservation areas in the CoachellaValley were a so established.

Wide-scal e popul ation estimates have, to date, been unreliable. While new techniquesto estimate
abundance continue to be evaluated, this revised document calls for monitoring changes in
distribution over timein addition to monitoring changes in population size. Revised monitoring
techniques have been established.

Thermswas prepared by representativesfrom federal, state, and local governments. Itisdesigned
to be used asthe basisfor aconservation agreement among the agencies. Signatory agencieswill
incorporate measuresin thervs into their land management plans. Compliance with the National
Environmental Policy Act (NepA) and other applicable federal and state law will be achieved
through these management plans or revisions. The planned actionsin theRMs are organized in a
step-down format used by the usFws in recovery plans.
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OVERVIEW

Species Description
Taxonomy

The flat-tailed horned lizard (FTHL), Phrynosoma mcallii, was first described by Hallowell in
1852 as Anota mcallii after u.s. Army Colonel George A. M'Call who collected the type specimen
(Johnson and Spicer 1985). Dueto thelack of external ear openings, the FTHL wasinitialy placed
in a separate genus (Anota) from other horned lizards (Johnson and Spicer 1985). Norris and
Lowe (1951) decided that similarities of mcallii to other horned lizards were greater than its
differences and placed it into the genus Phrynosoma. The FTHL isone of 14 currently recognized
species of horned lizard (eight of which occur in the u.s.) (Zamudio and Parra Olea 2000). It is
believed to be most closely related to the desert horned lizard, P. platyrhinos (Reeder and
Montanucci 2001). No subspecies of FTHL have been described (Funk 1981).

Field Characters

The FTHL hasthe typical round, flattened body shape of horned lizards. It is distinguished from
other speciesin its genus by its dark vertebral stripe; lack of external ear openings; long, broad
and flattened tail; and comparatively long spines on the head (Funk 1981). TheFTHL hastwo rows
of fringed scales on each side of itsbody. The speciesiscrypticin color, ranging from pale gray
tolight rust brown dorsally, and white or cream (unspotted) ventrally with aprominent umbilical
scar. The only apparent externa difference between malesand femalesisthe presence of enlarged
postanal scalesin males, typical of Phrynosomatids. Maximum snout-vent length (svL) for the
speciesis 87 mm (Boundy and Balgooyen 1988), but 65-80 mm svL istypical adult size (Y oung
and Y oung 2000). Adult weight varies between 10 and 25 g. Hatchlings range from 30 to 38 mm
and weigh about 1.5 g (Johnson and Spicer 1985; Y oung and Y oung 2000).

Theonly other horned lizard known to be sympatric with the FTHL isthe desert horned lizard. The
latter is distinguished from the FTHL by a combination of charactersincluding absence of adark
vertebral stripe, an exposed tympanum, aspotted ventral surfacein most individuals, asinglerow
of fringed scales, and anarrower and less-flattened tail (Figure 1). Apparent hybrids between the
two species, which exhibit a mix of morphological characteristics, have been observed near
Ocaotillo, California (Stebbins 1985) and on the BMGR near Yuma, AZ (Morrill, Young, pers.
obs.). There has been at least one case of hybridization in captivity (Collet 2002).
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Figure 1. Comparative views of Phrynosoma mcallii (left) and P. platyrhinos (right)
adults and hatchlings.

Distribution and Habitat Status

The FTHL has the most limited distribution of any horned lizard species in the u.s. (Stebbins
1985). It is found in the extreme southwestern corner of Arizona, the southeastern corner of
California, and adjoining portions of Sonoraand Baja Cdlifornia, Mexico (Figure ). In Arizona,
the FTHL isfound in southwestern Y uma County south of the Gila River and west of the Butler
and Gilamountains. Estimates of historic habitat in Arizonarangefrom 203,520 t0 221,043 acres,
and of current habitat from 135,900 to 176,000 acres (Johnson and Spicer 1985; Rorabaugh et al.
1987; Hodges 1995, 1997; Piest and Knowles 2002). Suitable habitat isfound east and south of
the city of Yuma outside of the Colorado and Gila River floodplains and adjoining croplands.
Lands within the range of the FTHL in Arizona include federa lands administered by the
Department of Defense (Dob) through Marine Corps Air Station at Y uma (McAs-Yyuma), the
Bureau of Land Management (BLMm), and the Bureau of Reclamation (BoR); state of Arizonalands;
and private lands. The mgjority of the FTHL'S range in Arizona is on the western Barry M.
Goldwater Range (BMGR), managed by mcAs-yuma. Recordsfrom Mexico Highway 2, just south
of the International Boundary, suggest the species might be present in the area of Pinta Sandson
the Cabeza Prieta National Wildlife Refuge, but searches in this area have only documented
desert horned lizards (Rorabaugh 1996a, 1997).




Species Description

Thehistorical range of the FTHL in Californiaencompasses approximately 1.8to 2.2 million acres,
primarily in Imperial County, but also in eastern San Diego County and central Riverside County
(Turner et al. 1980; Rado 1981; Bolster and Nicol 1989; Hodges 1997). However, about 50% of
the land within this range is now unsuitabl e, including the Salton Sea and urban and agricultural
areas (Hodges 1997). Areas identified as especially important to the species in California
encompass approximately 210,000 acres and are found primarily in four regions (Rado 1981,
Turner et al. 1980). mas were established in these areas and have been the focus of FTHL habitat
conservation (see[Management Aread p. [49). The El Centro Resource Area (BLMm, California
Desert District) administersthree of these areas: West Mesama, East MesamA, and Y uhaDesert
MA (the BLm and the u.s. Navy jointly manage portions of West Mesa and East Mesa). The
Cdlifornia Department of Parks and Recreation (CDPR) manages Ocotillo Wells State Off-
Highway Vehicle Area (owsvRA) as a RA and a portion of Anza-Borrego Desert State Park
(ABDSP) asthe Borrego Badlands mA.

The northern margin of the species rangeisin the CoachellaValley, an area where expansive
agricultural and urban development has destroyed the vast mgority of origina FTHL habitat. The
largest remaining, unfragmented habitat patch isapproximately 3,900-4,200 acresin size, just 3
4% of the original habitat extent within the Coachella Valley (Barrows 2002). The Coachella
Valley Multiple Species Habitat Conservation Plan and Natural Communities Conservation Plan
(cvmsHep) will protect approximately 44.5% of the remaining FTHL habitat in the valley.

Based on about half of the historical range of the FTHL isin Mexico, particularly in
Sonora. In Bagja California Norte, the range extends from the International Border west of
Mexicali south to Laguna Salada. A specimen found south of Laguna Saladain 2001 (Rodriguez
2002) extended the known southern range limit in Bajaby approximately 40 miles. It isunknown
whether this population is connected to those to the north or isdigunctive. In Sonora, the species
has been found in the sandy plainsimmediately south of and contiguouswith habitat in Arizona,
and east through the Pinacate Region to the sandy plains around Puerto Pefiasco and Bahiade San
Jorge (Johnson and Spicer 1985; Gonzédes-Romero and Alvarez-Cérdenas 1989; Rodriguez
2002). TherTHL isprobably absent from the volcanic areasin the Pinacate Region and rarein the
dune fields of the Gran Desierto (Rodriguez 2002).

Map Creation

The current and historical distribution map is designed to provide graphic
representation of the approximate current and historical FTHL range boundaries. Thismap is not
based on apredictive model, with the exception of the current rangein the CoachellaValley (see
below), and should not be viewed as such. ArcView (ESRI 1998) shapefiles(.shp) for the current
and historical distributions recognized in this document are on file with icc member agencies.

Thehistorical distribution isbased on a 750-foot contour interval acrossthe mgority of therange,
particularly in the u.s. and the most northern portion of Mexico. Thereare several departuresfrom
this contour: 1) along the eastern boundary of the Algodones dune system the boundary is based
on a microphyll/desert dry wash habitat (coverage provided by sLm-El Centro) because the
habitats to the east of these are not likely to have been occupied by FTHLS at any time (contra
Hodges 1997); 2) the boundary on the eastern side of the Y uma desert mA was defined asthe edge
of therocky substrate, estimated asafixed distance from the western dope of the Gilamountains,
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since this habitat is not occupied by FTHLS (Hodges 1995, Y oung and Y oung 2000); 3) much of
the range in Sonora, Mexico is based on an ArcView coverage (obtained from
http://data.geocomm.com) that delineates the boundaries between unconsolidated substrates
(included) and inundated areas (excluded), but areas outside the unconsolidated substrates were
included (e.g. mudhill habitat near EI Golfo) where verified locality data were available
(Rodriguez 2002); and 4) the distribution around Laguna Salada is based on the range map in
Foreman (1997), recent localities (Rodriguez 2002) and mention of sightings on the eastern side
where sand accumulates against the Sierra Cucapa (L ee Grismer, California State University San
Diego, pers. comm.).

The current distribution (except the Palm Springs area) is a subset of the historical range map
from which habitat that has been converted to urban, agricultural, or other such permanent
disturbances has been removed. Data used to remove such areas include uscs maps, ArcView
coverages of city streets, and aerial photographs of the East Mesa, West Mesa, and Y uha Desert
MAS and surrounding areas (provided by BLm-El Centro). Features removed include, but are not
limited to: Yuma, AZ; Ocaotillo, Borrego Springs, and Salton City, California; the agricultural
areas of the Imperial Valley, California and the Mexicali Valley, Bga Norte; and projects
recognized on aerial photos in the Y uha Desert mA, north of the Y uha Desert ma, and near the
Salton Sea Test Base.

The current distribution in the Coachella Valley area (Riverside Co., California) is the October
2002 draft (provided by the Coachella Valey Association of Governments) of the predicted
portion of arTHL habitat model produced for the cvmsHcp. Thismodel includes habitat below the
700-foot contour interval. The model was refined by looking for vegetation community and soil
type associations and deleting developed areas. The model includes habitat patches that are too
small to maintain viable populations (Cameron Barrows, Center for Natural Lands M anagement
(cNLM), pers. comm.). Further information is available through the CoachellaValley Association
of Governments.

Further work isnecessary to solidify the current distribution of therTHL intheu.s. and Mexico. In
particular, work is needed outside the mas to firmly delineate the boundaries on the exterior
portion of the range in the u.s. Such work, in conjunction with surveys within mas, could help
produce a habitat model that may more accurately describe the historical and current FTHL range.
Areas of Mexico that remain uncertain and could benefit from further surveys and/or modeling
include: 1) the southeast boundary in Sonora; 2) the extent of historical range in the Mexicali
valley and the current range surrounding that area (including Mesa Andrade); 3) the extent of the
current and historical ranges surrounding Laguna Salada; and 4) the degree of connectivity
between portions of the current and historical ranges in Sonora, the Mexicali Valley, and
surrounding Laguna Salada.




Species Description

Figure 2. Approximate current and historical distribution of the flat-tailed horned lizard.
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Habitat Use

Flat-tailed horned lizards occur entirely within the Lower Colorado River Valley Subdivision of
Sonoran Desert Scrub (Turner and Brown 1982), the largest and most arid subdivision of the
Sonoran Desert. Annual precipitation varies from 5.8 cm at El Centro, Californiato 13.5 cm at
Palm Springs. Summer daytime temperatures range from 30 to 45°C.

Most records for FTHLS come from the creosote (Larrea tridentata)-white bursage (Ambrosia
dumosa) series of Sonoran Desert Scrub (Turner and Brown 1982). It isthis open community in
association with sandy flats and valleys that is often described as FTHL habitat (Stebbins 1985;
Turner and Medica1982; Rorabaugh et al. 1987). Although most recordsfor the speciesarefrom
sandy flats or areas with a veneer of fine, windblown sand, the FTHL has also been collected or
observed in areas with little or no windblown sand, such as badlands in the Y uha Basin and the
Borrego Valley, and on saltbush flats at the northeastern end of the Salton Sea(Turner et al. 1980;
Wone and Beauchamp 1995a). The species has also been recorded in the mixed scrub series
within the Lower Colorado River Valley Subdivision of Sonoran Desert Scrub (Turner and Brown
1982), on gravelly soilsin ABbsp, and in associ ation with senita cactus (Lophocereus schottii) in
Sonora. FTHLS apparently occur at low densities in parts of the Algodones dune fields
(Luckenbach and Bury 1983; Wright, pers. obs.) and are probably rarein the unvegetated portions
of other major dune systems (Luckenbach and Bury 1983; McCalvin 1993; Rodriguez 2002;
Turner et al. 1980).

In California, the species has been recorded in acomparatively broad range of habitats, including
sandy flatsand hills, badlands, salt flats, and gravelly soils. In Arizona, the speciesis apparently
restricted to sandy and hardpan flats. This may be due to habitat availability rather than FTHL
habitat preferences. In Arizona, the presence of big galleta grass (Pleuraphis rigida) was
correlated with FTHL abundance and may be an important vegetation component of its habitat
(Rorabaugh et al. 1987). However, big galleta grass is not present in many high-density FTHL
areas in California (Turner and Medica 1982; Rorabaugh et al. 1987). In California, Muth and
Fisher (1992) found both white bursage (Ambrosia dumosa) and indigo bush (Dalea emoryi) were
correlated with FTHLS, presumably because of their ability to trap wind-blown sand and provide
shadefor thermal cover. In the badlands habitat at owsvrA, FTHL commonly use rocks asbasking
sitesand for cover, primarily along the ridges of the hills (Setser 2001). In the CoachellaValley,
FTHL arefound in high densitiesin areas with saltbush (Atriplex canescensand A. polycarpa). The
saltbush consistently produces seeds each fall, even in drought conditions, which may account for
elevated ant populations and higher FTHL densitiesin this habitat (Cameron Barrows, CNLM, pers.
comm.). A sampling of FTHL habitats is shown in|Figure 3

Although the desert horned lizard occurs sympatrically with the FTHL, subtle differences have
been described in preferred microhabitat use by both speciesin close proximity. Rorabaugh et al.
(1987) characterized desert horned lizard habitat as gently sloping alluvial terrain dominated by
washes vegetated with small trees such as palo verde (Parkinsonia microphylla) and ironwood
(Olneya tesota). FTHL habitat in the near proximity was described as consisting of finer sand,
morelevel and unbroken terrain, and sparser creosotebush-bursage vegetation than the habitat of
the desert horned lizard (Hodges 1995; Y oung and Y oung 2000).
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©J. Rorabaugh

©J. Rorabaugh

Figure 3. Typical flat-tailed horned lizard habitat from various parts of its range.

©J. Rorabaugh

a) Yuma Desert MA b) Coachella Valley Preserve

OT. Gardner

c) East Mesa MA d) Ocaotillo Wells RA
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Food Habits

Ants constituted 97% of the prey itemsin FTHL stomachs examined by Piankaand Parker (1975)
and scats examined by Turner and Medica (1982). The percentage of antsin their diet is greater
than other horned lizards (Pianka and Parker 1975). Harvester ants (in the genera Messor and
Pogonomyrmex) are far more important in the diet than smaller ant species (Turner and Medica
1982), and Pogonomyrmex are twice as common as Messor in the scats of FTHL on the Yuma
Desert mA, AZ (Young and Y oung 2000). Studies in California (Turner and Medica 1982) and
Arizona(Turner and Medica 1982; Rorabaugh et al. 1987) showed positive correl ations between
FTHL scat abundance and number of harvester ant nests.

While FTHLS feed almost exclusively on ants from day to day, occasiona outbreaks of other
insects may provide important feeding opportunities. For example, Mark Fisher (Boyd Deep
Canyon Desert Research Center, pers. comm.) observed FTHLS gorging on sphinx moth larvae.
Y oung (unpubl. data) examined the stomach of one road-killed FTHL and found it full of small
beetles, which at thetime were very abundant. Piest (pers. obs.) observed several instancesinone
morning whererFTHLS were feeding at termite casings. While such feeding opportunities are short-
lived, they may allow for quick building of fat reserves.

Like other carnivorous desert lizards, FTHLS primarily use preformed water (water found in their
food) to maintain proper water balance (Schmidt-Niel sen 1964). Freestanding water isnot usualy
available in FTHL habitat. Dew, which is used as a water source by lizards in other climates, is
uncommon in southwestern deserts. It normally occursat cool temperatures and evaporates before
lizards become active enough to useit (Schmidt-Nielsen 1964). The use of freewater by FTHLSIS
debatable. Mayhew (1968) statesthat FTHLS have never been seen drinking water inthewildor in
captivity. However, Johnson and Spicer (1985) and Y oung (pers. obs.) witnessed captive FTHLS
drinking water that was sprayed on their heads.

Reproduction

Flat-tailed horned lizards are oviparous (egg-laying) and early maturing, and they can produce
multiple clutches (Howard 1974). Under favorable conditions, two cohorts of hatchlings may be
produced in late July and in September (Muth and Fisher 1992), but in dry conditions only the
|ate season clutch may be produced (Y oung and Y oung 2000). Hatchlingsfrom thefirst cohort in
July may reach sexual maturity after their first winter season, whereas hatchlings born later may
require an additional growing season to mature (Howard 1974).

Compared to most other horned lizards, FTHLS produce rel atively small clutches, ranging from 3
to 7 eggs with amean clutch size of about 5 (Howard 1974; Pianka and Parker 1975). Howard
(1974) devel oped aproductivity index as aproduct of the number of egg clutches per year and the
average number of eggs per clutch. The FTHL productivity ranked the lowest among the horned
lizards studied, followed by the desert horned lizard. Howard (1974) suspected that very high
temperatures and high aridity experienced by both species resulted in their lower reproductive
potential. High aridity may also pose problemsfor nest construction. In 2000, two nest siteswere
found at owsVRrA, at depths of 14 cm and 26 cm, both times a few centimeters deeper than the
point at which the substrate became visibly moist (Setser 2001). Two nest sites were also found
on the Yuma Desert MA in drier weather conditions. One was at a depth of 90 cm and the other
was at adepth of 80 cm. Again, the nest siteswere afew centimetersbelow thelevel at which the
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sand became visibly moist (Young and Young 2000). An even sex ratio was documented in
populations in California (Turner and Medica 1982; Muth and Fisher 1992).

Behavior

Unlike other iguanid lizards, which often flee when approached, FTHLS generally remain till
(Wone and Beauchamp 1995a), or may bury themselvesin loose sand (Norris 1949; Y oung and
Y oung 2000). This reluctance to move when disturbed, together with cryptic coloration and
flattening of the body, makesthem very difficult tolocatein thefield and very susceptibleto road
mortality.

FTHLS studied by Muth and Fisher (1992) spent 54% of the day in someform of movement. Most
activity occurred throughout the mid-day in spring and fall. As summer temperatures increase,
FTHLS shift to two activity periods, morning and evening (Mayhew 1968).

During the active season, FTHLS most often spend the night exposed on the surface, but
occasionally shuffle under the sand or enter a burrow (Klauber 1939; Smith 1946; Muth and
Fisher 1992; Young and Y oung 2000). When daytime surface temperatures approach 120°F
(50°C), individuals retreat into burrows, at least some of which are of their own making
(Rorabaugh 1994), but do not exhibit summer dormancy, even during drought conditions (Y oung
and Y oung 2000). In Arizona, these daytime burrows were found to be straight, 70-80 cm long,
and 25-30 cm deep (Y oung and Y oung 2000). The availability of burrows, or soilsfriable enough
for burrow construction, may be anecessary habitat component for FTHLS (M uth and Fisher 1992;
Rorabaugh 1994).

Muth and Fisher (1992) reported winter dormancy for FTHLS from mid-November until mid-
February, but Setser (2001) noted some animals becoming dormant in mid-October. Mayhew
(1965) found the majority of adult FTHLS hibernated in burrows they had dug within 5 cm of the
surface. All winter-dormant FTHLS found by Muth and Fisher (1992) were within 10 cm of the
surface. According to Mayhew (1968), adult FTHLS are obligatory hibernators. He suspected that
reduced food availability, as well as decreasing photoperiod and lower metabolic rate resulting
from reduced temperature, isthe hibernation triggering mechanism (Mayhew 1965). In hisstudy
of FTHL in the lab, adults ceased eating in the fall regardless of temperature and starved when
prevented from hibernating. However, horned lizards are notorioudly difficult to keep in captivity,
and the starvation may have been unrelated to the need to hibernate. Hollenbeck (pers. obs.) has
observed some adult FTHLS at owsvRA active for several weeks at a time during the winter.
Sherbrooke (1987) successfully raised regal horned lizards (Phrynosoma solare) without
hibernation.

Juveniles have often been found to show winter activity in California (Muth and Fisher 1992;
Cameron Barrows, CNLM, pers. comm.). Whereas adults may be able to make metabolic
adjustments for hibernation, juveniles may have to remain active so their fat reserves can be
supplemented throughout winter (M uth and Fisher 1992). The smaller body size of the juveniles
would allow them to reach a preferred body temperature on warm winter days quicker than the
larger adults (Schmidt-Nielsen 1964), and winter activity may alow juveniles to reach
reproductive maturity at an earlier age (Howard 1974; Smith and Ballinger 1994).

FTHLS have unusually large home ranges for lizards their size. Allometric equations based on
lizard mass would predict FTHL home ranges to be less than 0.5 acres. But at Muth and Fisher’s
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West Mesa study site, the mean home range size for all FTHLS with more than 18 recaptureswas
6.7 acres. (Muth and Fisher 1992). At a site in the Yuha Desert, Turner and Medica (1982)
estimated homeranges of 0.32 and 0.12 acresfor male and female FTHLS, respectively. However,
thesmall size of the Y uhaDesert study plot (10.1 acres) combined with rel atively few recaptures
and arelatively short study period likely resulted in an underestimate of home range size. On the
YumaDesert MmA, among 14 FTHLS that were each rel ocated at | east 45 times over the course of the
summer, the mean home range of male FTHLS was 8.8 acres. Females had a significantly smaller
mean home range of 4.37 acres (Miller 1999). However, using only 10-15 locations of 45 FTHLS
over 15-day time periods changed the mean home range estimateto only 0.84 acres (Miller 1999).
This suggests that FTHLS in that population may not maintain distinct home ranges, but instead
shift their area of use through time, thereby increasing the home range estimate with each
additional location. Great variation in homerange size was noted among individual s and between
years (Miller 1999; Y oung and Y oung 2000). Y oung and Y oung (2000) found that in the Yuma
Desert MA, FTHL home range size decreased in females during a wet year, presumably because
they did not have to forage as widely to meet energetic demands. Conversely, males increased
their movements in the wet year, presumably because the abundant resources allowed them to
increase mate-seeking behavior. At owsvRrA, home ranges appear more stable than in the Yuma
Desert MA (Setser 2001).

Population Dynamics

No definitive data exist on population dynamics. However, information from scat surveys
(Rorabaugh 1994; Wright 2002) and life history studies (Muth and Fisher 1992; Y oung and
Y oung 2000) suggest that densities fluctuate greatly between years and that these fluctuations
may be associated with winter/spring precipitation and production of annual plantsin the spring.
This pattern is true for other desert lizards (see Mayhew 1967; Hoddenbach and Turner 1968;
Parker and Pianka 1975). Because scat size and scat production are greatly affected by climatic
conditions, scat counts may exaggerate true population dynamics (Y oung and Y oung 2000).

FTHL populations may fluctuate in response to prey availability. Harvester ant population sizes
and activity fluctuate with the availability of seeds, which are correlated with the amount and
timing of precipitation (Beatley 1967; Brown et al. 1979). Harvester ants rely on seed storage
during periods of climatic stress, thus decreasing their availability as a food source for FTHLS
during periods of low precipitation (Brown et al. 1979). Inthe Y umaDesert MA, it isuncommon
for individual FTHLS to live more than four years, but a lifespan of at least six years has been
recorded (Y oung, unpublished data). Mortality due to predation varies greatly from year to year
(Young and Young 2000). Predation rates may also vary between habitat types, with higher
yearly survivorship noted at owsvrA than in the Yuma Desert mA (Setser 2001).

Population Viability Analysis

A FTHL Conservation Team conducted popul ation viability anal yses with the ssmulation models
RAMAS and VORTEX (Fisher et al. 1998). The Team's work clarified research needs and
provided some insight into the mechanisms of FTHL population dynamics. Population variables
such as age-specific survivorship, fecundity, and population size; sex ratios; age at first
reproduction; density dependence; stochasticity; and other variables were used in the analysisto
generate information about population viability, especially extinction risk for specified time
intervals.
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Idedlly, these analyseswould defineaninitia population size and reserve size needed to support a
viable population for a specified time interval, such as 100 or 500 years. Unfortunately,
population demographics and stochasticity in possible reserves (MAS) are not adequately
understood to provide this information. Generally for vertebrates, populations above 5,000
individuals are considered viable (Meffe and Carroll 1994). The goa of estimating minimum
viable populations is not to maintain the minimum number, but to maintain populations well
above that size. Each of the masis believed to contain viable FTHL populations.

The simulation models suggested that FTHL population viability is particularly sensitive to
changes in mortality rates versus other factors. This likely explains the absence of FTHL near
agricultural areas where the habitat appears good but there are increased predator densities
(Young pers. obs.). Other important variables are fecundity and the effects of environmental
stochasticity, such as drought and yearswith above average precipitation. Management practices
intended to benefit FTHL have little effect on fecundity and precipitation. However, by reducing
activities that result in mortality, directly or indirectly, management within reserves could
increase the viability of FTHL populations. Thus, the population viability analyses suggest that
actions that limit sources of mortality, versus other factors, will especially increase the chances
that populations will persist into the future. Results also highlighted the need for accurate
estimates of population variables, particularly age-specific clutch size and numbers of clutches
produced per female annually; mortality rates, particularly for juvenile lizards; population
density; and how population parameters vary over time and with precipitation or annual plant
production. Better estimates of population variables would greatly enhance the value of
population viability analyses in guiding the management of this species.

Threats

A variety of anthropogenic activities have altered or destroyed the landscape and native
vegetation throughout much of the Sonoran Desert (Lovich and Bainbridge 1999). From the
estimated historical range in the u.s. (Figure 2), the FTHL has lost approximately 49% of its
original habitat (Hodges 1997). The Salton Basin had been subjected to frequent inundation from
the Colorado River even prior to the accidental flooding from 1905 through 1907, and it is
questionable whether this area can be considered historic habitat. If the 235,520 acres currently
occupied by the Salton Sea are not considered historic habitat, the amount of habitat lost is
approximately 43%. Rado (1981) estimated that about 315,000 acres of habitat in Californiahad
been lost to agricultural devel opment and 83,000 additional acresfor urban development (398,000
total acres lost). Hodges (1997) had much higher estimates, with 877,000 total acres lost to
agricultural and urban development. She also noted that 24,000 acres in Arizona had been
converted to agriculture and urban use. Additional unknown acreage has been degraded due to
utility lines, geothermal development, sand and gravel mining, oHv use, waste disposal sites,
military activities, Border Patrol (8p) activities, and roads. Whileinitial evidence suggested that
FTHL populations had declined in the Y uha Basin and northern East Mesa (Wright 1993; usFws
1993), Wright (2002) recently found no significant trends in lizard encounter rates in Y uha
Desert, East Mesa, or West Mesa from 1979-2001. Further evaluation of the status of these
populations is necessary.

In Sonora, lessthan 20% of the habitat has been converted to agricultural, urban, or other uses. In
BajaCaliforniaNorte, considerable habitat |oss has occurred in the Mexicali Valley where urban
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and agricultural development extends from Mexicali to the Colorado River (Johnson and Spicer
1985).

Several aspects of FTHL ecology and behavior contribute to the species’ sensitivity to habitat loss
and degradation. Among these arethefollowing: 1) theFTHL isdistributed over arelatively small
area (Figure 2); 2) relatively low clutch size may limit the ability of FTHL populationsto recover
from declines; 3) the large home range of the FTHL means that surface-disturbing activities may
affect populations for relatively great distances from project sites; 4) FTHLS often freeze in
response to danger, which makes them susceptible to mortality on roads and in other areas of
activity; 5) FrHLs arefound in valleys and flats where the mgjority of residential and agricultural
development typically occurs; 6) FTHLS are susceptible to avariety of predators, many of which
occur at elevated levels near agriculture or urban areas; and 7) FTHLS inhabit the most arid
portions of the Sonoran Desert, in which drought is likely an important factor in population
dynamics.

Agricultural Development

Conversion to agriculture eliminates FTHL habitat. Agricultural development has occurred
primarily inthe Imperial, Coachella, Mexicali, Borrego, and Colorado River valleysand on Y uma
Mesa. Portions of the Colorado and Imperial valleyswere converted entirely to agriculture many
decades ago. Limited new agricultural development is continuing northward in the Imperial
Valley along the edges of the Salton Seaand on YumaMesa. Similarly, inthe CoachellaValley,
devel opment of new lands for agriculture is continuing, especially around Indio and southward
adjacent to the Salton Sea. The rate of new development isrelatively slow due to limitations on
irrigation water.

Densities of some predatorsare elevated at or near agricultural lands. Relatively high densities of
predators (e.g., round-tailed ground squirrel, common raven, greater roadrunner, American
kestrel, burrowing owl, and loggerhead shrike) appear to result in elevated predation on FTHLSIN
adjacent undeveloped lands (Piest, Wong, Y oung, pers. obs.).

Urbanization

Urban development results in a direct loss of habitat and habitat degradation resulting from a
variety of human activities. Southeastern Californiaand southwestern Arizonaare experiencing
dramatic growth in human population. Most of the new urban development is occurring on
agricultural landsin the Imperial, Coachella, and Colorado River valleys. However, some urban
development isoccurring in FTHL habitat in the CoachellaValley and Borrego Valey, Cdifornia,
and on the YumaMesanear Yumaand San Luis, Arizona. Growth isalso occurring in San Luis,
Sonora, including development of an 8,000-acreindustrial park in FTHL habitat on the easternend
of the city. Direct impacts on FTHL habitat come from activities such as construction of
commercia and residential buildings, landscaping for yards, parks, and golf courses, and road
construction. Indirect effects of urbanization on adjacent FTHL habitat includeroute proliferation,
increased oHV use, spread of non-native vegetation, and trash accumulation. Predators, such as
common ravens, American kestrels, and domestic dogs and cats, also increase in urban areas,
resulting in increased predation rates on FTHLS in adjacent wildlands (Bolster and Nicol 1989;
Cameron Barrows, CNLM, pers. comm.).
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Off-highway Vehicle Use

Over the past 20 years, there have been numerous bibliographies (e.g., Webb and Wilshire 1983)
and literature reviews (e.g., Berry 1996) on the effects of onv activity. In 1983, Webb and
Wilshire (1983) published a comprehensive analysis on the impacts and management of oHvsin
arid regions.

Lega oHv use falls into four basic kinds: 1) use of existing routes and trails for access and
touring; 2) use of existing routes and trails by motorcycles, four-wheel drive vehicles, and all-
terrain cyclesasarecreational activity; 3) use of existing routes and trailsfor competitivevehicle
events; and 4) cross-country travel in oHv "open areas.”

[llegal oHv activity occursin some areas but islimited by law enforcement, signing, and public
information and education. Theu.s. BP conducts patrol s and rescues near the Internationa Border
that sometimesinvolve cross-country travel. B oHv activity in FTHL habitat has greatly increased
from 1997 to 2002 (Rorabaugh pers. comm.), but new Bp practices, such as reliance on remote
cameras, may reduce the amount of oHv traffic in the future (Wright 2002).

Currently, CaliforniaBLm permits competitive events in the Superstition Mountains Open Area
and the Plaster City Open Areaon the western side of therFTHL'srange. In addition, cross-country
travel (or "free-play”) isallowed inthesLm's Plaster City Open Area, thesLM's Superstition Hills
Open Area, and the owsVvRA. Portions of these open areas support FTHL populations of various
densities. However, FTHL encounter ratesin LM open areas have historically been only ¥4 of those
in the adjacent limited areas, suggesting an oHv related effect (Wright 2002).

The nature and extent of impacts of oHv use depends upon the kind of activity (Webb and
Wilshire 1978; Adamset al. 1982). Most desert soils are susceptibleto compaction from vehicles.
Important factors determining the intensity of compaction are soil moisture, vehicle type, and
amount of vehicle activity (Davidson and Fox 1974; Webb et al. 1978; Adams and Endo 1980).
Compaction results in increased water and wind erosion and decreased water infiltration and
retention. Important factors in erosion of desert soils are slope, soil particle size, and size of
disturbed area (Adams and Endo 1980). Compaction of soils may negatively affect burrowing of
FTHLSOr the construction of ant nests. Changesin soil characteristics may affect the ability of the
soil to support vegetation, resulting in decreased density, diversity, and biomass of plant cover
(Davidson and Fox 1974; Wehb et al. 1978).

OHVS may impact vegetation by physically damaging roots, stems, or whole plants (Hall 1980).
The resulting decrease in biomass and/or change in species diversity may result in areduced or
degraded food base for ant prey species. In addition, decreases in plant cover will decrease
protection from predators, shelter from solar heating and wind, and may affect sand accumulation
and retention.

The current state of knowledge of the impacts of oHv use on the FTHL is both incomplete and
inconclusive. The results of work performed by Utah State University (Setser 2001) at the
OWSVRA suggest that FTHLs arefound less often in areas disturbed by oHvsthanin areasthat were
randomly selected. However, FTHLS were found within 10 m of an impact area at a frequency
similar to that of random locations, suggesting that vehicle impacts may be localized. Wright
(2002) and Rorabaugh et al. (2002) found FTHLS persisting in areas of MAs that had the greatest
levelsof oHv disturbance observed in Californiaand Arizona. Wright (2002) found no consistent
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relationship between vehicleimpacts and flat-tailed horned lizard detection rates, but Wright and
Grant (2002) noted that plotswith lessthan 9% vehicletrack coverage (n = 6) had 3.5 timesmore
lizards than plots with greater than 9% track coverage (n= 6, p = 0.05). Substrate differences
between plots was a confounding variable. These results must be interpreted cautiously since no
well-controlled study has been conducted to determine effects of OHvS on FTHLS. The owsvrA
continues to support research addressing the impacts of oHv use on the FTHL.

In addition to the indirect effects noted above, FTHLS could be killed directly by being run over,
either above ground or in burrows. FTHL winter burrows are shallow (average depth of 5.6 cm,
range 2.6-10.0, n=6; Muth and Fisher 1992); thus, vehicles may crush burrows and lizards in
burrows. Bury et al. (1977) found reduced biomass, density, and diversity of reptilesin heavily
used areas of oHv open areas.

It has been shown that prolonged noise can adversely affect some lizards (e.g., desert iguana,
Mojave fringe-toed lizard) (Bondello 1976; Brattstrom and Bondello 1983). However, it is not
known whether or not vehicle noise at levels and durations anticipated in the desert negatively
impact FTHLS. Effects are more likely where prolonged, loud noise occurs. A bibliography of
literature on the effects of noise on animals can by found in Brattstrom (1978).

Off-road activity has increased dramatically over the last decade in the Yuma Desert, Yuha
Desert, and West Mesamas (Wright 1993; Rorabaugh, pers. obs.). Inthe Y uhaand southern half
of the West Mesa MAs in 2001, 10.5 and 6%, respectively, of the surface area was covered by
vehicle tracks (Wright 2002), which was a significant increase over 1994. Wright could not
determine how much of thisincrease came from Bp, smugglers, or recreationalists. Routesin the
southern part of the East Mesama decreased by 45% from 1994 — 2001. In the Y umaDesert MA,
off-road vehicle tracks covered 2.9% of the ground surface in the BMGR portion, and 3.4% of the
surfaceinthe 5-Mile Zone portion of the ma (Rorabaugh et al. 2002). The authors suspected that
much of the off-road traffic was attributable to Bp.

Highways, Canals, Railroads

M obile speciesare commonly killed by vehicletraffic along well-travel ed roads. Road mortality
can significantly decrease amphibian and reptile densities along roads (Nicholson 19783, b; Rosen
and Lowe 1994; Carr and Fahrig 2001). Grant et al. (2001) found 87% fewer FTHLS within 0.45
mile of Highway 98 in Imperial County, California, as compared to areas farther from the road.
Y oung and Y oung (2000) suggested FTHL popul ationswould be affected within 0.3 mile of aroad,
with severeimpactswithin 0.15 mile. Such mortality could depresslocal populationsand function
asapartia barrier to movement. FTHLS are less likely to be run over on railroads, but the tracks
may create a significant barrier to movements. Numerous roads and highways bisect remaining
FTHL habitat. Within the CoachellaValley, 1-10, abusy freeway, separates remaining populations,
and smaller well-travel ed roads fragment remaining habitat to the north and south of 1-10. Further
southin California, State Routes 86, 78, and 98, and Interstate 8 divide habitat areas. Itispossible
that some FTHL movement occurs across these roads, but they likely function as effective barriers
to most FTHL movement. Numerous smaller roads exist throughout Californiathat are likely to
depresslocal populations but may allow more movement between popul ations than these major
highways.

The Arizona Department of Transportation isdevel oping aproposal to construct the AreaService
Highway linking the Araby Road Exit on Interstate 8 and the planned commercial port of entry
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just east of San Luis, Arizona. The proposed route would pass through approximately 10 miles of
previously undisturbed FTHL habitat and would upgrade and pave approximately 5 miles of an
existing dirt road. The new commercial port of entry may facilitate urban and industrial
devel opment, which could cause further loss of habitat on both sides of the international border.

Canals probably function as nearly absolute barriers, with FTHLs ableto crossonly at bridgesand
siphons. Some may drown in large canalsaswell assmall agricultural drains, but thesignificance
is unknown. Barriers to movement can create small, local populations which are susceptible to
stochastic events and extinction, and which cannot be recolonized from adjacent populations
(Wilcox and Murphy 1985). For example, the Andrade Mesa, a small strip of FTHL habitat in
Cdlifornia north of croplands in Mexico and south of the All-American Canal, is effectively
isolated. Highways, canal's, and railroads may also facilitate urban and agricultural development,
which results in further loss, degradation, and fragmentation of habitat. Within California, the
CoachellaCanal and the All-American Canal bisect FTHL habitat and separate populations. This
likely isolates the population to the east of the Coachella Canal (including animals found in the
Algodones Dunes and to the east of the dunes) from the East Mesa population.

TheBor and cooperating water districts have proposed construction of anew, concrete-lined All-
American Canal adjacent to the existing unlined canal, from 1 milewest of Pilot Knob to Drop 3
of the Canal in southeastern Imperial County, California (Bor and Imperial Irrigation District
1990). Construction would destroy alinear strip of desert scrub and dune habitat approximately
400 to 600 feet in width and 23 milesin length. Approximately 725 acres of FTHL habitat would
belost (Bransfield and Rorabaugh 1993). The project currently is postponed, but islikely to occur
as water needs escalate in southern California.

Military Activities

The FTHL inhabits two military installations, Naval Air Facility (NAF) near El Centro, and the
western BMGR administered by mcas-yuma. The FTHL also occurs at the former Salton Sea Test
Base. mcAs-Yuma manages 114,800 acres within the Yuma Desert ma, and NAF-El Centro
manages 29,800 acres within the West Mesa mA and 8,500 acresin the East Mesa MA.

At NAF-El Centro, Range 2510 intersects the West MesamA and Range 2512 intersects the East
MesaMA. Thetraining rangesare used for aircraft familiarization, air-to-air refueling, tactical air
control, inert (non-exploding) bombing, inert rocket/small armsfiring, air combat maneuvering,
air intercept, survey flights, search and rescue flights, and air defense exercises (NAF-El Centro
2001). Three target areas within FTHL habitat are used for high, intermediate, and low altitude
inert bombing and inert rocket-firing exercises, and for special weapons and conventional
delivery of inert ordnance. Each target has an impact radius of up to 1,500 feet. Other activities
include target maintenance, clean up of target sites, road maintenance, mobiletarget activity, and
target and run-in-line grading. Most activity is confined to previously disturbed areas such as
existing roadways and designated staging areas, so very little off-road activity is required.
However, unauthorized public oHv recreation occursin these aress.

At the BMGR, the Y uma Desert MA intersects Range 2301W which includes two targetsin FTHL
habitat. Thetargets have an impact radius of up to 1,500 feet, and are used for inert air-to-ground
rockets, bombs, and strafing. Other activitieswithin FTHL habitat include the use of precision air-
to-ground lasers, explosive ordnance disposal, rifle and pistol training, and tactical landing at
Auxiliary Airfield 2. Other activitiesinclude target maintenance, clean up of target sites, and road
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maintenance. Most activity isconfined to existing roadways and designated staging areas, so very
little off-road activity occurs. The BMGR and Y uma Desert mA are immediately adjacent to the
Mexican border, so undocumented alien traffic and u.s. Bp off-road vehicle activity are common
in the area. The BMGR portion of the Yuma Desert MA is closed to the public and patrolled by
MCAS.

Most military activities result in small amounts of direct habitat disturbance, or occur in
previously disturbed habitat, so effects on FTHLS and their habitat are likely to be small except
where activities are concentrated. Someincendiary devices could start wildfires (seediscussion of
as athreat on p.[19), although the Integrated Natural Resource Management Plansinclude
measures for fire suppression. Explosion of ordnance and aircraft noise could potentially cause
hearing lossin lizards at or near the noise sources (Brattstrom and Bondello 1983).
Utilities

Harm and harassment of FTHLS aswell as direct habitat disturbance may result from installation
and maintenance of utilities such as transmission lines, pipelines, and fiber optic cable lines.
Habitat disturbance from transmission lines results primarily from installation of towers,
construction and use of access routes to the tower sites, use of the tower site, use of line-pulling
sites, and maintenance activities. Total direct disturbanceisrelatively small, usualy lessthan 8
acresper mile. Vasek et al. (1975a) found inthe Mojave Desert that the overall, long-term effects
are a permanently devegetated maintenance road, enhanced vegetation along the road edge and
between tower sites, and reduced vegetation cover under the towers, which recovered
significantly but not completely in about 33 years. If crushing, rather than blading, is required,
time to recovery of spur routes, tower sites, and pulling sites can be reduced. Although new
access routes are usually required, sometimes transmission lines are placed aong existing
maintenance roads. An indirect but potentially large impact is that loggerhead shrikes and other
avian predators can use the transmission lines and towers to more effectively prey upon FTHLS
(Young and Y oung 2002).

Direct habitat disturbance from pipelines results from trenching, stockpiling of fill, refilling the
trench, and moving vehicles along the corridor during construction and inspections. Total
disturbanceis also relatively small but greater than transmission lines (i.e., usually less than 16
acres per mile). Natural habitat restoration in the construction zone requires many decades and
perhaps centuries (Vasek et al. 1975b).

Direct habitat disturbance from burying fiber-optic cable results primarily from the crushing of
vegetation wherethetracked vehiclelaysthe cable. Thedisturbed areaisusually narrow (<4 m),
resulting in asmall disturbance overall (usually less than 1.5 acres per mile).

Pipelines, transmission lines, or fiber-optic cables are not likely to function as barriers to
movements. However, roads constructed to build or maintain these utilities may cause a
proliferation of new access roads into previously undisturbed areas, resulting in off-site habitat
disturbance.

Predation

Round-tailed ground squirrels (Soermophilus tereticaudus) appear to be the chief predator of
FTHLS. They wereresponsiblefor 50% of known mortalities of transmittered FTHL on West Mesa
MA in 1990-1992 (Muth and Fisher 1992), and they killed 30% of all transmittered FTHLS N 1996
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and 10% of transmittered FTHLS in 1998 in the Yuma Desert mA (Young and Y oung 2000).
However, at owsvRA ground squirrel swere uncommon and did not prey upon transmittered FTHLS
(Setser 2001). Loggerhead shrikes are a so important predators of FTHL (Duncan et al. 1994; Muth
and Fisher 1992; Y oung and Y oung 2000). Other documented predatorsinclude American kestrel
(Falco sparverius) (Duncan et al. 1994; Cameron Barrows, CNLM, pers. comm.), common raven
(Corvus corax) (Duncan et al. 1994), burrowing ow! (Athene cunicularia) (Duncan et al. 1994),
sidewinder (Crotalus cerastes) (Funk 1965; Muth and Fisher 1992), coachwhip (Masticophis
flagellum) (Y oung and Y oung 2000), kit fox (Vulpes macrotis) (Duncan et al. 1994; Muth and
Fisher 1992; Y oung and Y oung 2000), and leopard lizard (Gambelia widlizenii) (Carlson and
Mayhew 1988; Young 1999). Other likely predators of FTHLS include the greater roadrunner
(Geococcyx californianus), thrashers (Toxostoma spp.), patch-nosed snakes (Salvadora
hexalepis), glossy snakes (Arizona elegans) (Muth and Fisher 1992), and large scorpions
(Hadrurus arizonensis) (Turner and Rorabaugh 1998). Muth and Fisher al so suspected the | eaf-
nosed snake (Phyllorhyncus decurtatus) was a possible predator, but recent evidence (S. Gardner
2002) suggests thisis unlikely. Predator densities are often elevated near human devel opment
(Bryant 1911). For example, data from the Breeding Bird Survey show that populations of
common raven haveincreased 4.7-fold in the Colorado Desert between 1969 and 1988 (BLM et al.
1989). Cameron Barrows (CNLM, pers. comm.) documented high predation rates from akestrel
pair nesting in a palm tree just outside the Coachella Valley Preserve. He also noted severely
depressed FTHL populationswithin 0.1 mile of aroad in the CoachellaValley, aresult of predation
by kestrels and shrikes that nested in nearby housing areas and golf courses and hunted from
power poles along the roads. Round-tailed ground squirrels and roadrunners occur at elevated
densities near agricultural areas and may explain absence of FTHLS in some areas of apparently
suitable habitat adjacent to agriculture (Wong & Young, pers. obs.). Elevated predation may
contribute to acumulative set of adverse effectsthat result in population declinesin some areas.

Energy and Mineral Extraction

Mining and Mineral Material Extraction

Mining and mineral extraction activities cause habitat |oss and degradation because of long-term
loss of vegetation cover and removal of topsoil. Associated activities, such as truck and light
vehicle traffic, can result in direct mortality within the project area as well as outside of the
project site along access roads. Even though most mineral materia sites(e.g., sand and gravel) are
small, their cumulative effect can be significant. The acreage of mining and mineral siteswithin
FTHL MAS has not been mapped and quantified.

Geothermal Power Development

Geothermal power devel opment isoccurring inthe Imperial and Mexicali valeys, particularly in
agricultural lands, but also in adjacent desert lands. Much geothermal devel opment has occurred
in FTHL habitat in the southwestern portion of East Mesa. Power plant construction, wells,
pipelines, transmission lines, and service roads cause habitat 1oss and degradation. Currently,
geothermal energy companies believethat the geothermal resourceisexploited at or near capacity
(Rob Waiwood, Geologist, BLm California Desert District, pers. comm.). No additional power
plants are proposed for East Mesa. Some additional disturbance will occur from replacement
wells and associated facilities (e.g., pipelines).
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Oil and Gas Development

Extensive leasing by the federal government of oil and gas rights occurred in the early 1980'sin
the Salton Sea Trough. Some leasing aso occurred in the Yuma Desert south of Yuma. These
leases were highly speculative. Only one test well was drilled in California, and two test wells
were drilled in Arizona. None of these wells were profitable, and no oil or gas resources have
been identified. At present there are no active federal leasesfor oil and gaswithin therange of the
FTHL intheu.s.

Potentially, portions of public land within the range of the FTHL could be offered for leasein the
future. Leasing, which is discretionary, would not take place unlessinterest had been expressed
by the oil and gasindustry. Any leasing would be required to adhere to regul atory standards (43
CFR 3100 et seqg.). Oil and gas leases may be issued with standard stipulations as well as
additional stipulationsfor sensitive areas, including stipul ations requiring no surface occupancy.

The development of an oil and gasfield would result in loss or degradation of habitat from well
pads, pipelines, and serviceroads. Somedirect mortality could occur on roads used by trucksand
other vehicles. Under current regulations the amount and location of disturbance on federal lands
would be subject to strong controls.

Wind Turbines

Wind turbines cover about 317 acres of FTHL habitat in the northwestern portion of the Coachella
Valley. Some habitat is lost where turbine platforms are built, and there may be some road
mortality on the dirt maintenance roads. However, the turbines have mainly been built on gravel
floodplains and foothill slopes, where FTHLS are unlikely to occur. Furthermore, there may be an
indirect positive effect in that the presence of wind turbines keeps the habitat from being
converted to urban use, which is the primary cause of habitat lossin the CoachellaValey. The
turbines may also reduce densities of avian predators.

Landfills

In recent years there have been increasing attempts to place large, regiona landfills serving
distant urban centers in remote areas, such as the Colorado Desert. The proposals range from
2,000 to 20,000 acresin size. Large landfillsin FTHL habitat would result in a permanent |oss of
habitat. Additional degradation of habitat aswell asdirect mortality and popul ation fragmentation
would occur from trash transportation, such as railroads and roads, and ancillary facilities.
Although strongly stipulated to limit the effect, landfills may increase populations of predators
(e.g., ravens, roadrunners) that potentially could prey on FTHLS many miles from the landfill.

In the past, the federal government issued leasesto cities and counties for landfills serving local
areas. Currently, federal agencies are disposing of, primarily through exchange or sale, lands
proposed for landfills. Local agencies may still develop new sites on private lands in wildland
areas. Even though relatively small in size (10-200 acres), these landfillswould result in negative
effects on FTHLS similar to large, regional landfills.

BOR sold 640 acres of land south of Yumarto the city of Yumafor aregional landfill prior to the
Conservation Agreement. The land islocated just east of the Arizona state prison along County
23rd Street. It is currently undeveloped and occupied by FTHLS. This landfill will replace the
existing Yuma County landfill located east of Somerton, when that landfill reaches capacity.
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Exotic Plants

Many species of introduced, non-native plants occur in FTHL habitat. Most are M editerranean or
Asian annua species that germinate in the winter or spring months. Split grass (Schismus
barbatus) is common throughout the range of the FTHL and locally abundant. Sahara mustard
(Brassicatournefortii) and Russian thistle (Salsola tragus) arelocally abundant. Saharamustard
appears to be spreading rapidly in some areas. Many other non-native annual species may be
present, especially species in the families Gramineae (grasses), Chenopodiaceae (goosefoots),
Cruciferae (mustards), and Compositae (sunflowers), particularly near agricultura areasand near
streams or wetlands. Density, diversity, and productivity of both native and non-native annual
plantsvary greatly from year to year. In yearswith abundant winter and spring rainfall, densities
and diversity of annual plants are often relatively high (Tevis 1958; Inouye 1991; Rorabaugh
1994).

The effects of non-native annual plants on the FTHL are unknown. However, their abundance in
FTHL habitat isof concern for severa reasons. In portions of East Mesa, the CoachellaValley, and
habitat in Sonora, densities of Russian thistle and/or Saharamustard are very great in someyears,
with stem or culm densities perhaps great enough to impede movement by FTHLS, which are
relatively wide-bodied and active. Asdiscussed in thefollowing section onfire, high productivity
of non-native annuals can fuel firesthat destroy native perennial shrubsand facilitate changesin
plant composition.

Where non-native annuals have significantly changed plant communities, the types of food
availableto harvester ants have al so been altered. Relationships among species of harvester ants
and between ant populations and environmental variables are complex (Ryti and Case 1988;
Mackay 1991). Changes in annual plant communities may trigger changes in ant communities
that could, in turn, affect predators of ants, including FTHLS.

In addition to non-native annual plants, saltcedar (Tamarix ramosissima), anon-native perennia

shrub or tree, hasinvaded areas of shallow groundwater in FTHL habitat on the west side of West
Mesa, in the YuhaBasin (Wright 1993), and along portions of the All-American and Coachella
Canals. FTHLS have been recorded in saltcedar communities (Kim Nicol and Betsy Bolster, Cbra,

pers. comm.), but dense stands of saltcedar are likely unsuitable for them.

Fire

In the summer of 1992, adense, dried stand of non-native annual plantsfueled afirein northern
East Mesathat burned approximately 3,600 acres. Although the effects of thefire have not been
guantified, large numbers of perennial shrubs, particularly creosote, were killed. Restoration of
perennial cover after thefire hasbeen very slow. Dried, non-native plantsin the CoachellaValley
have also fueled several small fires of less than ten acres. Habitat in portions of the Coachella
Valley, on East Mesa, and in Sonora support dense stands of non-native annuals and, as aresult,
is particularly susceptibleto fire. Presumed ignition sources of fireswithin habitats occupied by
FTHLSInclude: lightning strikes, campfires, highway and railroad sources, catalytic converterson
OHVS, military activities (particularly use of flares and bombing), and other activities. Fires are
more frequent near towns and roads (Tracy 1994) and arelikely to occur after annual plants cure
in the spring and before late summer or winter rains reduce the fire hazard.
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The effects of fire on FTHL habitat have not been studied. However, many species of perennial
shrubs in desert scrub habitats are generally poorly adapted to fire (Brown and Minnich 1986;
Minnich 1994). Firein desert scrub communities causes vegetational conversion to communities
that are more fire tolerant (Minnich 1994). Recovery of pre-fire cover and biomass of desert
shrubsisachieved only after several decades (Minnich 1994). Creosote and white bursage, which
are often dominant perennia shrubsin FTHL habitat, typically experience high mortality during
fires. Big galletagrass, also an important perennial in some areas, resprouts vigoroudly after fire
(Minnich 1994). Although fire suppression activities are needed to control the size of fires, off-
highway access during fires and creation of fire lines can result in habitat damage (Duck et al.
1994).

If fire occurs when FTHLS are on or near the surface, individuals could be killed directly by the
fire. The effects of vegetation community conversion on FTHLS are unknown, but decreased shrub
cover could make individuals more susceptible to predation and environmental extremes.
Changes in plant community composition could also facilitate changes in substrates and ant
populationsthat could adversely affect FTHLS. Additional study isneeded to quantify the effects of
fire on this species and its habitat.

Pesticide Use

Agricultura fields in the range of the FTHL are sprayed aerially with insecticides to control
variousinsect pests. These pesticides may drift onto adjacent wildlands and kill ants, the primary
prey of FTHLS (BLM 1990). Pesticide drift islesslikely to be concentrated sufficiently tokill FTHLS
directly, but dosages may becomeletha if accumulated in thetissues by consuming contaminated
prey. Sublethal effects on lizards are poorly studied and pesticide tolerances of FTHLS are
unknown (Johnson 1989). Drift of herbicides from croplands may also injure or kill plantsin
adjacent FTHL habitat.

Since 1943, the California Department of Food and Agriculture has conducted a control program
for the exotic sugar beet leafhopper (Circulifer tenellus), a carrier of curly top virus, which
damages crops. The program has entailed aerial application of insecticides(DDT from 1956-1965
and malathion since 1965) in areas known to harbor the insect. In the past this has included
portions of East Mesa, West Mesa, and YuhaBasinin California(Calif. Dept. of Food and Agric.
1991). Historically, treatments in the Imperial Valley have occurred in about one out of every
three years with aerial treatment acreage varying between 3,000 and 27,000 acres. The last two
aerial treatmentsin Imperial County werein 1992 and 1998, with treatment acreages of 7,143 and
5,900 respectively (Calif. Dept. of Food and Agric. 2002).

Effects of malathion on the FTHL have not been studied; however, studies on other lizards have
shown no direct effects at applications many times higher than planned here (Peterle and Giles
1964; Giles 1970; Hall and Clark 1982). Harvester ants, which arethe primary prey of FTHLS, are
killed by the insecticide treatments (Bolster and Nicol 1989). Proposed treatment protocols call
for application during night or early morning hours in the winter or spring. Since most antsin a
colony are underground during these cool periods, few ants should bekilled directly (Calif. Dept.
of Food and Agriculture 1995). Monitoring efforts have shown that, although foraging individuals
may bekilled in significant numbers, ant colonies recover quickly following malathion spraying
(Peterson 1991; Calif. Dept. of Food and Agric. 2002). However, no rigorous studies have
investigated the effects of malathion spraying on harvester ant popul ationswithin therange of the
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FTHL, therefore the conclusions of these monitoring efforts are as yet unsupported. Spraying, if
necessary, typically would occur at or near the time of emergence of hibernating FTHLS. This
would likely affect populations in sprayed areas, because food resources (ants) would be
temporarily reduced. Therefore, malathion spraying is considered inconsistent with FTHL
conservation in FTHL MAS.

Despite mitigation measures, the overall effects of the program are uncertain. Effects of applying
broad-spectrum insecti cide over many yearsto desert scrub communities are potentialy many and
complex. For instance, changes in invertebrate communities may include changes in pollinator
and herbivore populations, which may in turn ater plant communities. Changes in plant
communities could precipitate further changes in invertebrate communities and create atered
conditionsfor vertebrates, aswell. The effects of thisprogram need further study. The usFws has
issued a biological/conference opinion, and a recent update, on the beet leafhopper control
program (usFws 1996b; usFws 2001). The terms and conditions stipul ate that no treatments may
occur in FTHL MAS, and that aerial treatments in habitats el sewhere that support high densities of
FTHLS should be restricted to the fall and winter months to the extent possible. The most recent
decision of the BLm California State Director (March 11, 2002) in authorizing a beet | eafhopper
malathion control program on public lands in California includes the following terms and
conditions:

“9. No treatments shall be applied in designated flat-tailed horned lizard management aress, as set
forth in the Fat-talled Horned Lizard Rangewide Management Strategy (Twedt 2001).
Treatments within other flat-tailed horned lizard habitats shall be limited to not more than one
application in a given area per year.

10. Harvester ant monitoring shall be conducted in association with any treatments that occur in
flat-tailed horned lizard habitat in the Imperial Valley.”

Land Disposal

Lands that are removed from federa or state ownership are available for agricultural
development, urban devel opment, landfills, or other surface disturbing activities consistent with
local zoning regulations. These activities result in varying degrees of habitat |oss and adverse
effects to FTHL populations.

The Arizona State Land Department is disposing of land occupied by FTHLSin two areas: 1) near
Fortuna Road east of Yuma and south of Interstate 8 and 2) near the town of San Luis. The
parcels of state lands that are currently being sold are immediately adjacent to residential and
commercia development and have reached what the State Land Department feelsis their peak
value. It is expected that these lands will be developed as housing or commercial property soon
after their sale and thuswill no longer be useable as habitat for FTHLS. The State Land Department
is currently denying land sale applications for other state land parcels in FTHL habitat because
these lands have not yet reached their highest potential value. Recently, however, they have
leased significant parcels of habitat for agricultural development.

Cattle Grazing

Historically, portions of FTHL habitat in the u.s. were grazed (e.g. East Mesa) as ephemeral
pasturelands; however, we are not aware of any grazing currently occurring in the u.s. range of
the species. Cattle grazing occurs at | east seasonally in some portions of SonorawhereFTHLS are
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found. In dry periods, cattle congregate around water sources and corrals, such asat Pozo Nuevo,
Sonora. During wet winters and springs when annual plants are abundant, cattle may stray far
from water and ranchers often truck in additional stock to take advantage of abundant forage.
Areasin the immediate vicinity of water are often heavily trampled and denuded of vegetation.
The effects of livestock grazing on the FTHL are unknown; however, grazing can reduce
populations of other lizards (Jones 1981; Bock et al. 1990; Mitchell 1999). Heavy grazing is
widely recognized as having serious del eterious effects on desert soils, vegetation communities,
and fauna; however, effects of light to moderate grazing are not as well documented (see review
in Lovich and Bainbridge 1999).

Other Activities

Various specialized projects and facilities have been constructed or proposed for desert areasthat
provide habitat for the FTHL. Ashabitat islost to these projects, popul ations of FTHLS are reduced
accordingly. Examples of such projects are the Arizona state prison in the Y uma Desert, which
occupies about 640 acres of former FTHL habitat, and the nearby A-22 sitethat Bor had devel oped
prior to the Conservation Agreement for disposal of salt sludge produced by the Y umaDesalting
Plant. Development at the A-22 site currently occupies about 160 acres but would be expanded to
as large as 960 acres if or when the desalting plant began full-scale operation.

Listing History

In California, the FTHL was designated a sensitive species by the BLm in 1980 (sLm 1980). The
purpose of the designation wasto provide increased management attention to prevent popul ation
declines and habitat |oss or degradation that might result in federal or state listing as endangered
or threatened. The designation raisesthe level of concern for FTHLS in the environmental review
process and in land use planning. No specific habitat or popul ation protection measure or review
process is required or prohibited by the sensitive species designation. By present sLm policy,
species designated sensitive are, at a minimum, afforded the protection provided candidate
species (BLm 1988). This includes direction to 1) determine distribution, abundance, and
population status, 2) develop a habitat management program, and 3) coordinate with the usFws
(BLM 1988).

On January 25, 1988, the California Department of Fish and Game (corG) Commission received a
petition requesting listing of the FTHL as an endangered species. On May 13, 1988, the
Commission accepted the petition and designated the FTHL a candidate species (Carlson and
Mayhew 1988). The cDFG reviewed the petition and other information and recommended in its
review (Bolster and Nicol 1989) that the species be listed as threatened. On June 22, 1989, the
Commission voted against the proposed listing.

The Arizona Game and Fish Department (AGrD) currently includes the FTHL on its draft list of
wildlife of special concern (AGFD in prep). This designation affords no legal protection to the
species, but isused in planning to encourage habitat conservation and management consideration.
Collecting or killing FTHLSIis prohibited in both Arizonaand California, except by special permit.

The usrFws included the FTHL as a Category 2 candidate for listing as athreatened or endangered
species in its origina "Review of Vertebrate Wildlife" published in the Federal Register,
December 10, 1982 (usFws 1982). Category 2 candidate species werethose for which datain the
UsFws possession indicate that listing may be appropriate, but additional informationisneeded to
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support a proposed rule. In a 1985 revision of the candidate list, the species was retained as a
Category 2 candidate (usFws 1985). Dueto new data (especially Rorabaugh et al. 1987, Carlson
and Mayhew 1988, and Olech undated), the usrws elevated the FTHL to aCategory 1 candidatein
itsrevised list issued on January 6, 1989 (usFws 1989). Category 1 candidate specieswere those
for which the usFws had sufficient information to support aproposal to list them asthreatened or
endangered.

On November 29, 1993, the usrFws published a proposed rule to list the FTHL as a threatened
species (usFws 1993). The usFws cited "documented and anticipated population declines
associated with widespread habitat |oss, fragmentation, and degradation due to human activities
such asagricultural developments, urban expansion, oHv use, energy developments, and military
activities' asthe primary bases for the proposed listing. The usFws could not determine critical
habitat at that time. A public meeting was held in El Centro on March 22, 1994, to gather public
comment. The passage of Public Law No. 104-6, 109 Stat. 73 in April 1995 delayed
consideration of listing the FTHL until an executive waiver, signed by President Clinton on April
26, 1996, allowed the Secretary of the Interior to again list species for protection under the
Endangered Species Act.

In response to a lawsuit brought by the Defenders of Wildlife and others, the Secretary of the
Interior was ordered by the district court in Arizonaon May 16, 1997 to, within 60 days, issue a
final decision on the listing of the FTHL. On July 15, 1997 the Secretary of the Interior issued a
notice to withdraw the proposal to list the FTHL based on three primary factors: 1) population
trend datadid not conclusively demonstrate significant popul ation declines; 2) some of thethreats
to the habitats occupied by FTHLS had become | ess serious since the proposed rule wasissued; and
3) the 1997 Conservation Agreement and rRms would ensure a further decrease in threats to the
FTHL and its habitat (usFws 1997). The Defenders of Wildlife and others again filed suit against
the Secretary of the Interior in district court. On June 16, 1999, the district court for the Southern
District of California issued a summary judgment upholding the Secretary of the Interior’s
decision not to list the FTHL.

The Defenders of Wildlife and others appealed the case to the Ninth Circuit Court of Appeals,
which on July 31, 2001 reversed the district court’s ruling and asserted that the Secretary of
Interior’s decision to withdraw the FTHL from consideration for listing was “arbitrary and
capricious’. The primary reasoning for thisdecision wasthat the Secretary of the Interior did not
adequatel y address the meaning of the phrase, “in danger of extinction throughout ... asignificant
portion of itsrange” and how an adequate interpretation of this phrase appliesto the status of the
FTHL. Furthermore, the court expressed concern about the incomplete implementation of the 1997
Conservation Agreement. On October 24, 2001, the district court ordered the Secretary of the
Interior to reinstate the 1993 proposed rule to list the FTHL. The proposed rule was reinstated
December 26, 2001 (usFws 2001).

On January 3, 2003, the usFws withdrew the proposed ruleto list the FTHL asathreatened species
(usFws 2003). They determined that listing was not warranted because threats to the species as
identified in the proposed rule were not as significant as earlier believed, and current available
datadid not indicate that the threatsto the speciesand its habitat arelikely to endanger the species
in the foreseeable future throughout all or a significant portion of its range.

The Mexican Government has designated the FTHL athreatened species. As such, the speciesis
protected from collection, sale, and commerce, and its habitat is afforded specia protection
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(Secretariade Medio Ambientey Recursos Naturales 2002). Aninternational consortium sel ected
the FTHL and portions of its habitat as conservation priorities in an ecosystem-wide anaysis
(Marshall et al. 2000).
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Overall Goal

M ANAGEMENT PROGRAM

Overall Goal

MAINTAIN SELF-SUSTAINING POPULATIONS OF FLAT-TAILED HORNED LIZARDS
IN PERPETUITY .

Management ODbjectives

e  Continue to secure and/or manage sufficient habitat to maintain self-sustaining FTHL
populations in each of the five designated mAs (Y uma Desert, East Mesa, West Mesa,
Y uha Desert, and Borrego Badlands mAs) and in areas designated by the cvmsHcp.

e Maintain a"long-term stable" or increasing population of FTHLS in al MAS. A
population that is stable over the long term exhibits no downward population trend
after the effects of natural demographic and environmental stochasticity are removed.

e Continue to support research that promotes conservation of the species at owsvrA and
elsewhere throughout the range of the species.

e Within and outside of mAs, limit the loss of habitat and effects on FTHL populations
through the application of effective mitigation and compensation.

e Encourage and assist Mexico in the development and implementation of a FTHL
conservation program.

Overview and Purpose

In 1994, the usrFws, BLM, BOR, DOD, and several other agencies signed a mou "...on
Implementation of the Endangered Species Act” that established a general framework for
cooperation and participation among cooperators in the conservation of species tending toward
federal listing asthreatened or endangered under the Endangered Species Act. Themou identified
the development of conservation agreements as aval uable processfor achieving conservation of
speciesthrough voluntary cooperation. A conservation agreement isaformal, written document
agreed to by the usFws and other cooperators that identifies specific actions and responsibilities
for which each party agrees to be accountable. The objective of a conservation agreement is to
reduce threats to a candidate species or its habitat, possibly lowering the listing priority or
eliminating the need to list the species.

This strategy formed the basis of a conservation agreement among the cooperators for
management of FTHLS (Foreman 1997). The conservation agreement that was signed isincluded
as[Appendix 1. Although the usFws determined that the conservation agreement was effective and
that listing the FTHL was unnecessary, it retains the ability to reconsider the effectiveness of the
agreement. Lack of compliance among the cooperators, a change of circumstances, or other
reasons may alter the expected result of this strategy. If threatsto the FTHL or its habitat are not
reduced, the usFws may proceed with another proposed or an emergency listing.

The purpose of this strategy is to provide a framework for securing and managing sufficient
habitat to maintain several self-sustaining populations of the FTHL throughout the species rangein
the us. (see Habitat Management] p. [49). A major step towards that objective was the
establishment of five mAs encompassing large blocks of habitat where surface disturbing and

25



Flat-tailed Horned Lizard Rangewide Management Strategy, 2003 Revision

mortality causing activities are minimized. Prior to the rms, management of federal landswithin
FTHL habitat was guided by several management plans, as discussed in These plans
cover federal lands both within and outside the mas. When the mAs were established, this
document became the standard for management and conservation of FTHL habitat. Signatory
agencies haveincorporated measuresin the rRMsinto their land management plansto comply with
the NEPA and state counterparts.

Outside of these mAs, FTHL habitat receives a degree of protection through mitigation and
compensation and through the previously established habitat management plansthat affect public
lands outside of mAs (Appendix 2). Specifically, signatoriesto the conservation agreement ensure
that adverse effects of projects they authorize outside of mAs are mitigated and that residual
effects are compensated in accordance with a standard formula (see and
[Compensation). The funds obtained through compensation are used to consolidate land ownership
within the mAs or to enhance habitat.

As part of its adaptive management approach, programs for monitoring FTHL population,
distribution, and habitat disturbance have been established (see Monitoring Program, p. @ and
A ppendix 4 and |Appendix 5). If population or distribution declines occur, theicc shadl investigate
potential causes. If causes are anthropogenic in nature, the icc shall make recommendations to
the moa for reversing the trend.

Thisdocument isthefirst revision of the 1997 rms (Foreman 1997). Because the Implementation
Schedule will expire in 2008, it is expected that the schedule will be revised at that time.
Concurrently, the need for arevision of the entire document will be eval uated.

Planning Actions

Thefollowing Planning Actions have been devel oped as recommendationsto signatory agencies
to ensurethat the goal of maintaining a“long-term stable” population within each ma isachieved.
Theoriginal Planning Actionsfrom the 1997 rvs are repeated here, though some of these actions
have been completed. Actions that have been identified since 1997 have been added. It is
understood that implementation of these actionsis subject to availability of fundsand compliance
with al applicable regulations. It is anticipated that specific actions may be modified based on
information obtai ned from future monitoring, research, and eval uations of the effectivenessof this
strategy. Annual evaluations and proposed modifications of this strategy shall be coordinated
through the FTHL 1cc. The MoG will meet as necessary to review recommendations of theicc and
may make corresponding modifications to Planning Actions in the RVS.

1. Delineateand designatefiveFTHL MAsand onerTHL RA. See[l able 3|for asummary of
land owner ship within each mA. Boundary descriptionsand geogr aphicinfor mation
system (GIS) maps are on filewith land management agencies.

1.1. Designate the Yuma Desert FTHL MA as shown in If the proposed Area
Service Highway is constructed along a portion of the boundary of the ma, the east
and south side of the row will be the new western and northern boundary of the ma,
as appropriate.

1.2. Designate and complete NEPA process for the East MesaFTHL MA as shown in[Figure]

il

26



Planning Actions

1.3. Designate and complete NEPA process for the West MesarTHL MA asshownin[Figure]

1.4. Designate and complete NEPA process for the Yuha Desert FTHL MA as shown in

1.5. Designate and complete California Environmental Quality Act process for the
Borrego Badlands FTHL MA as shown in|Figure 8

1.6. Designate the owsvraA as the Ocotillo Wells FTHL RA as shown in[Figure 9

1.7. Continueto manage areasin the CoachellaValley that are capable of sustaining viable
populations of FTHL by working with other agencies and organizationsin finalizing a

CVMSH

cp (seefrigure 1Q).

. Defineand implement management actionsnecessary to minimizelossor degradation

of habitat.

2.1. Mitigate and compensate, as needed (Appendix 6), project impactson FrHLs and their
habitat both within and outside of mas and the rA through humane and cost-effective
measures.

211

212

2.2. Limit|
221

Apply mitigation measures as appropriate, based on the nature of the
anticipated impacts (see section).

Require compensation for residual impacts remaining after application of other

on-site mitigation measures (see [Compensati on]section).
and use authorizations that would cause surface disturbance within the mAs.

Land use applicationswill continueto be reviewed on a case-by-case basisfor
impacts on FTHLS and their habitat. Every attempt shall be made to locate
projects outside of mAs. New Rows may be permitted only al ong the boundaries
of masand only if impacts can be mitigated to avoid long-term effectson FTHLS
in the mA. Where discretionary, other new authorizations may be permitted if
the habitat disturbance does not pose asignificant barrier to lizard movements.
Disturbance shall belimited to 10 acresor less per authorization, if possible. If
individual disturbances over 10 acres are necessary, the icc and the moc shall
be contacted to provide suggestions for minimizing potential impactsto FTHLS.
The cumulative new disturbance per MA since 1997 may not exceed 1% of the
total acreage on federal land. The 1% cap on new surface disturbance within
MASWwill remainin effect for 5 years, after which the 1% cap will bereviewed
by the moG and amended, if necessary, based on morerecent information. Each
agency may permit disturbances of up to 1% of the land that the agency
manages within the ma. Additions to the 242 Well Field by the sBor and
existing, on-going activities at bob facilities (for McAs-yuma, these activities
are described in the EIS for the Y uma Training Range Complex) do not count
towards this 1%. If disturbance greater than the 1% cap is desired, the agency
may request use of the 1% disturbance allowance of other signatory agenciesin
the mA. All authorizations must be conducted in accordance with applicable
mitigation and compensation.
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2.2.2 All federally owned lands in the mAs shall be retained in federa ownership
(except the patenting of mining claims pursuant to the General Mining Law of
1872). Lands in mAs owned by the state of California and managed as
preserves, refuges, or parks shall be retained in state ownership.

2.2.3 Maintenance of all existing row facilities may continue within mAs.

2.2.4 The proposed Area Service Highway and its Row are outside of the Yuma
Desert MmA. This and other new road construction along the boundary of the
Yuma Desert mA shall require fencing to reduce access to the ma and lizard
exclusion fencing ( to reduce lizard mortality.

2.3. Limit and/or reduce surface disturbance in mas from discretionary minerals actions.

2.3.1 Allowable activities are the following: 1) leasing under the mineral leasing
laws with no surface occupancy; 2) development and production in existing
mineral material extraction sites in accordance with local, state, and federal
laws and land-use plans, and subject to applicable mitigation; 3) new leasesand
permits for geothermal energy with stipulations of no surface occupancy (in
California mas only); and other mining and exploration activities authorized
under the General Mining Law of 1872. Replacement wells and operation and
maintenance of facilities shall be allowed on existing leases. The activities

listed above shall be subject to applicableMitigation|(p. 0] and Compensation]
(p-B2).

2.4. Limit vehicle access and limit route proliferation within mas.

2.4.1 Reduce new road construction to aminimum by coordinating access needsand
avoiding conflictsand replication in road use, devel opment, and management.
Allow maintenance of roads on a case-by-case basis, recognizing that
maintenance of some roads may be necessary to prevent proliferation of
parallel routes. Any new surface disturbance associated with road maintenance
shall require mitigation.

2.4.2 All routesshall be designated either "closed" to motorized vehicles, "open™ for
genera public use by all types of vehicles, or "limited" to a specific season,
user, or vehicle type or number. Vehicle use shall be restricted to designated
open and limited routes. Routes in MAs shall be given a high priority for
signing. Routes shall be considered “closed” unless signed as “opened” or
“limited”.

2.4.3 Reduce open and limited route density in MAS, particularly in portions of mAs
where route density is high.

2.4.4 Participating land managers shall coordinate with the u.s. BrP to ensure
cooperation with and enforcement of vehicle regulationsin mAs and the RA to
the maximum extent possible. Coordination shall include regularly scheduled
meetings among signatory agencies and u.s. BP in the Yuma and El Centro
Sectors to discuss management issues and ways to resolve those i ssues.

2.5. Limit the impacts of recreational activities within MAS.
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2.6.

2.7.

2.8.

2.9.

2.5.1 All typesof vehicle-oriented recreation in compliance with current regul ations
may occur within the rA.

2.5.2 Permit no competitive motorized vehicle recreational events within mas. A
competitive event is any event where speed or elements of competition (i.e.,
winning) are present in any form. Non-competitive events may be alowed on
routes designated open for public use during the FTHL season of hibernation.
Other types of vehicle-based recreation except camping (see action 2.5.4) in
compliance with current regul ations may occur within MAS.

2.5.3 Allow currently authorized non-motorized recreational activities, such asrock
hounding, hiking, backpacking, non-vehicle based camping, picnicking,
bicycling, horseback-riding, hunting, bird watching, and nature study, in all
MAS and the RA in accordance with existing regulations. Development of new
recreational facilities, such as visitor centers, campgrounds, mountain bike
trails, equestrian trails, shall not be allowed within mas, if these would create
new surface disturbance in excess of 1%. Installation of interpretive signing
and informational kiosksis allowed.

2.5.4 Allow vehicle-based camping only in developed campgrounds, designated
camping areas, or within 50 feet from centerline of a designated open route
within mAs. Morerestrictive measures may apply in certain areas. Non-vehicle
camping may occur anywhere.

2.5.5 No long-term camping areas shall be designated or developed in MAS.
Authorize limited use of plantsin MAS.

2.6.1 Make no sales and allow no commercial collecting of native plant products
(including whol e plants, plant parts, flowers, and seeds) within mAs, except as
needed for rehabilitation projects within the mas.

2.6.2 Authorize no livestock grazing in the mas.

Within the mas, alow off-road military maneuvers and encampments only in
designated sites. Allow other military activities on previously disturbed lands
managed by bob agencies consistent with normal operations and functions. Marine
Corps activities on the BMGR shall be governed by Conference Opinion 2-21-95-F-
114, dated April 17, 1996 (usFws 1996a), as amended, whether or not the speciesis
listed. This Conference Opinion is consistent with the goal and management
objectives set forth in thisrms.

Suppress fires in MmAs and the BLM-administered lands in the RA using a mix of the
following methods: 1) aerial attack with fire retardants, 2) crews using hand tools to
create fire breaks, and 3) mobile attack engines limited to public roads, designated
open routes, and routes authorized for limited-use. Do not allow earth-moving
equipment (such as bulldozers) except in critical situationsto protect life, property, or
resources. Post-suppression mitigation shall include rehabilitation of firebreaks and
other ground disturbances using hand tools.

No pesticide treatments shall be applied within mAs. Use of specifically targeted,
hand-applied herbicides (e.g. for tamarisk eradication projects) is allowed.
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2.10. Within mAs, other discretionary land uses and activities not consistent or compatible
with the above restrictions and the general rms shall not be approved by the
authorizing agency.

3. Within themas, rehabilitate damaged and degraded habitat, including closed routes

and other small areas of past intense activity. Methodsto be used may include, but
are not limited to, a) ripping or scarifying compacted soils, b) recontouring the
surface, €) pitting or imprinting the surface, d) seeding with native plants, €) planting
seedlings, f) irrigating, and g) barricading. See Habitat Rehabilitation|on page@for
additional information.

4. Attempt to acquirethrough exchange, donation, or purchasefrom willing sellersall

private lands within mAs.

4.1. Establish and maintain with approval of the moc (see Planning Action 6.1.1) a
prioritized list of parcels or screening criteria for acquisition within each ma and
habitat corridor.

4.2. Seek funding to acquire key parcels within mAs.

4.3. Using compensation and other funds, acquire land within mAs in accordance with
established priorities and/or criteria.

4.4. Participatein exchanges where opportunities arise to acquire key parcelswithin mas.

5. Maintain or establish effective habitat corridors between naturally adjacent

populations.

5.1. Activitiesin potential habitat corridors between mas and the rRa shall be regulated or
mitigated so that at least occasional interchange of FTHLS occurs among adjacent
populations. Potential habitat corridors include lands between West Mesaand Y uha
Desert Mas and between West Mesa ma and Ocotillo Wells ra (see[Corridorg). In
addition, activities in the Yuha Desert and Yuma Desert mAs that would prevent
interchange of FTHLS across the International Border shall be prohibited.

5.2. Coordinate conservation effortswith Mexico and the Immigration and Naturalization
Serviceto ensure continued movement of FTHLS acrossthe International Border inthe
Y uha Desert and Yuma Desert MAS.

6. Coordinate activities and funding among the participating agencies and Mexican

agencies.

6.1. Maintain information exchange and coordination of monitoring, management
activities, and research.

6.1.1 MaintainarTHL MOG consisting of management representatives from agencies
participating in the conservation agreement (see Planning Action 6.2). The
FTHL moG shall provide management-level leadership, coordination, and
oversight in the implementation of this rRMs. The FTHL MoG shall review
progressin implementing the conservation agreement, approve amendmentsto
therms, set priorities, and recommend measures to resol ve management i ssues
relevant to implementation of the rRms. The FTHL MoG shall provide overall
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policy guidance and coordination among the cooperators for the use of
compensation funds.

6.1.2 Hold semi-annual meetings of theicc. Each of the participating agencies shall
designate a representative(s) to the icc. Representatives from other agencies,
organi zations, and groups with special interests or knowledge of the FTHL may
also beinvited to iIcc meetings. Theicc shall function asaforum for exchange
of information on research results and proposals and for discussion of technica
and management issues. The icc may be assigned specific duties and
responsibilities by the FTHL MoG.

6.1.3 Develop aforum for discussions with agencies and individual counterpartsin
Mexico to coordinate activities, provide information exchange, and promote
and assist in development of a FTHL conservation program in Mexico.

6.2. Confirm commitment of agencies participating in thisrms through development and
signing of a conservation agreement.

6.3. Incorporate management actions from this rRmswhen devel oping multi-agency, multi-
species ecosystem plans for the ecoregions in the range of the FTHL incorporating
management actions from this rRvs.

6.3.1 Incorporate actions in the development of the Western Colorado Desert
Coordinated Management Plan (including the Y uha Desert, West Mesa, East
Mesa, and Borrego Badlands mas and Ocotillo WellsRA).

6.3.2 Incorporate actions in the development of the cvmsHcP.

6.3.3 Incorporate actionsin the development of the Western Colorado Desert Route
Designation.

6.4. Coordinate with the Bp in developing mutual agreements for the conservation of
natural resources.

6.4.1 Encourage use of techniques that minimize Bp oHv activity, such as remote
cameras and vehicle barriers.

6.4.2 Prepare an educational presentation for briefing sp agents.

7. Promotethepurposesof thestrategy through law enfor cement and public education.

7.1. Provide law enforcement in mAs and the Coachella Valley FTHL conservation areas
sufficient to ensure compliance with oHv and other regulations as described in the
planned actions.

7.2. Public information and education about the mas and RA, including but not limited to
interpretive signs and brochures, shall be made available to the public at the offices
and interpretive centers of the participating agencies. Information provided shall
describethe purposes of the MAs, theRA, and conservation areas within the Coachella
Valley, and shall list al pertinent regulations.

8. Encourage and support research that will promote the conservation of FTHLS or
desert ecosystems and will provide information needed to effectively define and
implement necessary management actions. Research should be encouraged both
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within and outside of mMAs and the rRa. Planning actions 8.3 and 8.4 shall be
emphasized, asrecommended by theicc.

8.1. All research shall be conducted under permit from the land management agency.
Permits from the state game and fish agency may aso be required, and from the
usrFws if the speciesis listed.

8.2. The owsVrA shall continue to budget for research for at least 5 years. A team of
scientists and managers will recommend research designs. Results shall be distributed
to other land management agencies.

8.3. Continue to refine cost-effective techniques for assessing FTHL abundance.
8.3.1 Test trapping webs and other techniques to enumerate FTHLS directly.

8.3.2 Determine effectiveness of relative enumeration techniques as an index of
relative abundance using test plots of known density.

8.4. Determinethefollowing life history and demographic parameters and how they vary
with environmental conditions:
« Age-specific mortality
« Longevity
« Clutchsize
«  Age-specific number of clutches per year
« Hatching success
«  Recruitment
. Diet
« Homerangesize
8.5. Determine effects of the following activities and factors on FTHL demographics and
habitat:
«  Paved roads and highways
«  OHv use and associated activities
«  Geothermal development
. PesticideUse

« Predation
« Non-native plants
. Fire

«  Wind turbines

8.6. Determine genetic variation among populations and the effects of barriers on
movements.

8.6.1 Determine genetic variation in populations in the different mas.

8.6.2 Determine effects of human-created barriers such as railroads, canals, paved
roads, agricultural fields, and extensively denuded areas.

8.6.3 Determine effects of natural barriers, such as the Colorado River.
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8.7. Determine the effectiveness of the proposed mitigation measures.

9. Continueinventory and monitoring.

9.1. Continue to inventory lands within the range of FTHLS to clarify current range and
habitat use.

9.2. Monitor habitat quality and population trends in five mas, and additional mMAs as
designated, to determine progress toward overal management goal.

9.2.1 Theicc shall monitor implementation of this strategy.

9.2.2 Land management agencies shall monitor regional population trends using
standardized techniques (seeAppendix 4]and Appendix 5). Each ma shall be
monitored using mark-recapture techniqueto estimate FTHL population sizeand
determine a confidence interval, at least once every three years.

9.2.3 Land management agencies shall document habitat disturbance and loss;
recording cumulative totals for percent and acreage of habitat lost. Land
management agencies shall document arunning total of compensation funds
collected to date.

9.2.3.1 Signatory agencies shall conduct aeria reconnaissance and anaysis
of surface disturbance on the five mas every five years.

9.2.4 The icc shall prepare an annual report of monitoring results and progress on
implementation of thisrms. The annual report shall be presented to themoc for
review and approval by the end of February each year and shall document
implementation of Planning Actionsin the previous calendar year. The report
shall include a schedule of activitiesto be accomplished in the current calendar
year, budget needs for the next fiscal year, and outyear budget needsfor major
projects. Thereport shall also include asummary of monitoring results and a
discussion of the likely causes of any noted declines. Recommendations for
reversing anthropogenic declines shall be made.

9.2.5 New inventory, monitoring, and research data shall be used in evaluations of
the RMs and in assessing proposed changes to the rRMs.

Summary of Management Strategy | mplementation, 1997-2002

This section summarizestheimplementation of Planning Actionsidentified in the 1997 edition of
the rRMS. It covers the period from May 1997 through June 2002. Details of items listed in this
section can be found in the icc annual reports that were completed during this period.

1. Dedlineate and designate flat-tailed horned lizard mas and a rA.

1.1-1.6. Five mas and one RA were mapped and precise boundary descriptions compl eted
(see[Figure 4 through[Figure 9]and [Appendix 3). Measures identified in the RMs
were implemented within areas mapped as mAs. BLM-El Centro and BLM-Y uma
drafted a document to implement the rms: The Proposed Amendment to the
California Desert Conservation Area Plan and the Yuma District Resource
Management Plan to Expand the East Mesa Acec, West Mesa Acec, and Gran
Desierto Dunes Acec Boundariesand to Implement the Flat-tailed Horned Lizard
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Rangewide Management Strategy in Imperial County, California and Yuma
County, Arizona. A draft ea isattached to the Proposed Amendment (Ea No. CA-
067-eA-1998-023). Public scoping meetings concerning this proposed amendment
were held. Work isin progressto finalize the ea, complete the NEPA process, and
legally designate the mAs.

1.7. Encour age development of a mA in the Coachella Valley. The icc developed a
map with recommended boundaries for a MA in the CoachellaValley. The map
was submitted to the Science Advisory Committee to be considered for
incorporation into the cvmsHcp (seef.3.2). Areas designated for management of
FTHL inthe CoachellaValley would takeinto account habitat connectivity, current
levels of degradation, and manageability. Rather than designate a separate FTHL
MA in the Coachella Valey, signatories decided to support creation and
management of the cvMsHCP.

2. Defineand implement management actionsnecessary to minimizelossor degradation

of habitat.

2.1. Mitigate and compensate project impacts through humane and cost-effective
measur es.

2.1.1. Apply mitigation measur es. Appropriate mitigation measures were enforced for
all authorized projects that impacted FTHLS or their habitat.

2.1.2. Requirecompensation for residual impacts. Compensation fundswere required
for most projectsthat had residual impactsto FTHL habitat. Funds collected totaled
$9742 in 1997/98, $5262 in 1998/91, $45,372 in 1999/01, and $246,880 in
2001/02 (thelast figure is for BLM-Y umaonly). Some projects were not charged
compensation. This occurred where mitigation measures eliminated residual
effects, and in cases of unauthorized Bp project impacts on FTHL.

2.2. Limit authorizations that would cause surface disturbancein mas.

2.2.1. Attempt to locate projects outside mAs; limit discretionary land use
authorizations and Rowsto 10 acres and 1% total per mA. Four projectsin
excess of 10 acreswere authorized; thesewere 75.7, 31.4, 16.1, and 11.6 acresin
size. Acreage and percent of the ma authorized for disturbancewere 2.7 and 0.002
% in the YumaDesert, 20.2 and 0.018 % in the East Mesa, 107.1 and 0.079 % in
the West Mesa, 20.2 and 0.036 % in the Y uha Desert, and 0.0 and 0.000 % in the
Borrego Badlands.

2.2.2. Federally owned lands in the mas shall beretained in federal ownership. No
disposal of federal lands within mAs occurred.

2.2.3. Maintenancein existing Rows may continue. No action required.

2.2.4. Require fencing along Yuma Desert mA boundary road. Signatory agencies
coordinated with YumaMesalrrigation and Drainage District and Y umaCounty on
plans to fence the south side of County 14" Street from Avenue 6E east to Avenue
16E. The fence would be along the northern boundary of the Y uma Desert ma, and
is planned to consist of barbed wire and hardware cloth. Fencing will be required
along the Area Service Highway.
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2.3. Limit surfacedisturbancein mas from minerals actions.

2.3.1. Allow approved minerals actions while applying applicable mitigation and
compensation. In 1998, 10 acreswere adversely affected. In 2001, an additional
8.17 acres were affected by mining in previously existing claims.

2.4. Limit vehicle access and route proliferation in MAS.

2.4.1. Reduce new roadsto a minimum in mAs. No new roads were authorized in MAS.
However, numerous roads have developed in some mAs through repeated
unauthorized use by Bp, OHvV recreationalists, and/or smugglers.

2.4.2. Designateroutes*”open”, “closed”, or “limited” . Giveroutesigningapriority.
Some closed routes have been signed as such on the boundary of the Y umaDesert
MA. Theonly paved road in the Y umaDesert MmA was posted with a25-mph speed
limit to reduce the chance of FTHL mortality. BLM-EI Centro signed vehicleroutes
several times, but overall signing of the route network was incomplete. NAF-EI
Centro signed routes on their ranges to reduce FTHL mortality. [In January 2003,
BLM-EI Centro completed route designation for the Western Colorado Desert. All
vehiclerouteson BLM managed landsin Imperial County were designated as open,
closed, or limited. BLM is actively seeking congressional and grant dollars to
implement this designation through signing and enforcing open and limited routes
and closing and rehabilitating closed routes.]

2.4.3 Reduceroute density in mAs. No action. Route densities in some areas increased
because of smuggler and Bp traffic.

2.4.4. Coordinate with us BP to ensure cooperation and enforcement of vehicle
regulations. icc members held several FTHL orientation sessionswith sp agentsin
the Yuma and El Centro sectors to reduce impacts to FTHL habitat along the
International Border. These briefingswere designed to familiarize B agentswith
FTHL natura history, habitat requirements, and the importance of minimizing
vehicular traffic off of designated patrol routes/roads. These briefings were well
received by Bp personnel. BLM-EI Centro implemented an aggressive education
strategy with Bp to reduce impacts to FTHL habitat. This education included
Detailer and Post Academy Orientation in which detailers and new employees
assigned to the El Centro sector were given a 1-2 hour presentation on the
location of mMAS, desert ecology, sensitive species, and how FTHL habitat is
affected by off-route travel, including information relating to prey, ecology, and
habits of the FTHL. BP representatives attended severa moG meetings, during
which the issue of off-road travel was discussed. BLM-El Centro and sp held
monthly coordination meetings.

2.5. Limit impacts of recreational activitiesin MAs.
2.5.1. Allow vehicle-oriented recreation in RA. No action required.

2.5.2. Permit no competitiver ecr eation eventsin mAs. Competitiveraceshave not been
permitted in MAS. Prior to 1997, 6-12 races per year had been held in the West
Mesa and Y uha Desert MAS.
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2.5.3. Allow non-motorized recreational activitiesin MAS, but no new recr eational
facilities. No new recreational facilities were allowed in mAs.

2.5.4. Limit camping in MAs. A camping closure was implemented and enforced as
mitigation in the East MesamA. This closure was signed and monitored and uses
interpretive kiosks to educate the recreational community on FTHL habitat. No
camping (or other public access) is alowed in the BMGR portion of the Yuma
Desert MA.

2.5.5. No long-term camping ar eas shall be developed in mAs. None were devel oped.

2.6. Allow no salesor commer cial collecting of plant productsin mAas. No plant sales
or commercial collecting were alowed.

2.7. Allow military maneuvers and encampments only in designated sitesin MAS.
Accomplished. A military staging area in the Yuma Desert mA was fenced to
identify its location and limits so that adjacent areas would not be impacted.

2.8. Suppressfiresin masand BLM landsin therRA using allowable methods. Nofires
occurred.

2.9. No pesticide treatments shall be applied within mAs. No pesticide treatments
occurred.

2.10. Within mas, other activitiesnot consistent with therms shall not be approved.
None were approved.

3. Rehabilitate damaged and degraded habitat in mas. BLM-El Centro closed and
rehabilitated several unauthorized vehicle tracks. Many of these received further vehicle
impacts after being closed.

4. Attempt to acquireall private landswithin mAs.

4.1 Maintain prioritized list of parcelsfor acquisitions. Lists prioritizing parcels for
acquisition were maintained by the CaliforniaOHV Division office headquarters
in Sacramento and by sLm-El Centro. BLM-El Centro contacted all landowners
within the East Mesa MA to advise them of BLM’s desire to acquire their lands
through purchase or exchange.

4.2 Seek funding to acquire key parcels in mas. Compensation funds collected in
Californiawere banked for habitat acquisition.

4.3. Using compensation and other funds, acquire key lands in mAs. Acreage of
habitat acquired in MAs and the RA is summarized in [Table 1] pob acquired
approximately 15,500 acres of Arizona state land within the Yuma Desert MA,
with pop funding. All lands within this MmA are now managed by signatory
agencies. Private lands totaling 740 acres within and adjacent to the Borrego
Badlands mA were acquired. BLM acquired 320 acresin the East Mesa and West
Mesa mAs. Acquisitions of private lands totaling 8,936 acres were added to the
OWSVRA RA.

4.4. Participate in exchanges to acquire key parcels in mAas. No opportunities for
exchange arose.
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Table 1. Private and state land acquired in MAs and the RA.

Agency Acres Location
Department of Defense 15,500 Yuma Desert Management Area
Ocotillo Wells District 8,936 Ocotillo Wells Research Area
Anza-Borrego State Park 740 Borrego Badlands Management Area
BLM El Centro 240 East Mesa Management Area
BLM El Centro 80 West Mesa Management Area
Total 25,496

5. Maintain or establish effective habitat corridors between naturally adjacent
populations.

5.1. Limit or mitigate activitiesin movement corridors. No projects were considered
that would block movement across existing corridors between MAS.

5.2. Coordinate with Mexico and INS to ensure movement across the border. All
corridors are currently intact to the best of our knowledge. No projects were
considered that would block movement across the International Border.

6. Coordinate activities and funding among the participating agencies and Mexican
agencies.

6.1.1. Establish a FTHL MoG. The mMoc met three times per year to coordinate
implementation of the conservation agreement in response to recommendations
from the icc. Meeting minutes were provided to al mMoG and iIcc members to
facilitate effective coordination.

6.1.2. Hold semi-annual meetings of the icc. The icc met quarterly to discuss
implementation of Planning Actions under the rms and issues and challenges
regarding implementation of the Planning Actions. In addition to icc meetings,
subgroups of the icc met on occasion to discuss specific issues.

6.1.3. Develop a forum for discussions with agencies and individuals in Mexico.
Directors of the Reservade laBiosfera Alto Golfo de Californiay Deltadel Rio
Colorado and the Reserva de la Biosfera el Pinacate y Gran Desierto de Altar
cooperated with the icc in furthering the knowledge and conservation efforts of
theFTHL and its habitat. The Alto Golfo director hosted ameeting of theicc at the
Reserve' sfield station near El Golfo de Santa Clara, Sonora, and participated in
one meeting in the u.s. A study, funded by BLM-Y uma and BorR was completed
which investigated the status of FTHL in Sonora and Baja California del Norte
(Rodriguez 2002), and devel oped interpretive materials (see 7.2 and 9.1).

6.2 Develop a conser vation agreement. The conservation agreement was devel oped and
was signed in June 1997. Signatorieswere AGFD; California Department of Parks
and Recreation; NAF-El Centro; mcas-yuma; LM, California and Arizona state
offices; Bor, Lower Colorado Region; and usFws, Region 1 and Region 2. The
CDFG signed in July 1998.
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6.3.1. Incorporate actions in Western Colorado Desert ecosystem plan. [BLm-El

Centro designated all routes in the Western Colorado Desert as open, closed or
limited in January 2003]

6.3.2. Incorporate actions into the cvmsHcp. BLM-Pam Springs participated in the

development of the cvmsHcp. [This planning effort was ongoing as of January
2003. In addition, BLM-Palm Springs compl eted an amendment to the California
Desert Conservation Area Plan in December 2002. Actions described in therms
wereincorporated into that planning decision and will beimplemented on federa
land in the Coachella Valley.]

6.4. Coordinate with u.s. BP to develop mutual agreements. In addition to the

education efforts described in 2.4.4, coordination with Bp occurred at multiple
levels, and BP was represented at several MoG meetings.

7. Promotethepurposesof thestrategy through law enfor cement and public education.

7.1. Providesufficient law enfor cement. AGFD, BLM, and McAs-yuma participated in off-

road vehicle patrols in the Yuma Desert. Two mcas-yuma law enforcement
positions were filled in April 2001 for the west side of the BMGR to help prevent
illegal off-highway activity. ABDSP law enforcement rangers enforced regulations
in the Borrego Badlands mA. Insufficient law enforcement was available to
prevent illegal oHv traffic and illegal dumping in the West Mesa, Y uha Desert,
East MesamaAs, and the Bor portion of the Y umaDesert mA. [Asof January 2003,
BLM-EIl Centro was filling vacant law enforcement positions and applying for
grants to add two additional rangers.]

7.2. Provide publicinformation and education about themasand RA. FTHL Signswere

placed along roads within the East Mesa mA as compensation for a pipeline
project. FTHL sSigns were posted at most access points into the Y uma Desert MA;
however, most were subsequently stolen. Bor conducted information workshops
and survey training for maintenance staff and other interested parties. Information
brochures addressing the FTHL were prepared by staff from owsvra, printed in
both English and Spanish, and were distributed to other agencies, their staffs, and
the public. Funding for these brochureswas provided by Bor and BLM. MCAS-Yuma
developed a wallet-sized photo information card addressing the FTHL and
distributed the card to key personnel working on BmGR. All users of BMGR
received a briefing that included information on the FTHL, slides, pictures and/or
descriptions. BLM-El Centro completed arange-user brochure and wallet cardsto
educate all range users of the presence of FTHL and correct procedures to avoid
impacting lizards or to report any accidental impactsto lizards. The brochuresand
wallet cards were distributed to all range users. NAF-El Centro aso produced
brochures and wallet cards. During the 2001 and 2002 Y umaBirding and Nature
Festivals, an 1Icc member presented one-hour seminars on the biology and
conservation of the FTHL and hosted field trips to the Yuma Desert MA. FTHL
ecology and habitat, the conservation agreement, and cooperative efforts of the
participating agencies were highlighted during the seminars and field trips, all of
which were well attended and well received by the public. Rorabaugh et al.
(2000) presented a paper at a symposium entitled Creative Cooperation in
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Resource Management in which they described the multi-agency conservation
agreement to implement the rms for the FTHL. AGFD and usFws met with the
Tucson Herpetological Society and other plaintiffsin asuit against usrwsregarding
their 1997 decision to not list the FTHL. This meeting provided an opportunity to
better explain the position of AGFD and usrFwsregarding the status of the FTHL and
the decision to not list it. Preservation of FTHL habitat was a priority issue in
discussions with the Yuma Mesa Irrigation and Drainage District, BOR, BLM-
Yuma, McAs-yuma, and the city of Y umaregarding development in the Foothills
and theinclusion of thisareainto thewater district. AGFD coordinated with Y uma
city and county planners in the Growing Smarter and open spaces initiatives in
Arizona. Discussionsincluded the funding of habitat enhancement/acquisition and
the potential for creating FTHL reserves outside the ma. With funding provided by
BOR and BLM, Centro Intercultural de Estudios de Desiertos y Océanos worked
with the education departments of the Alto Golfo and Pinacate Reserves to
develop a brochure that informed visitors about the FTHL, biological features of
the Gran Desierto de Altar, and the habitats and potential threats to FTHLS in
Mexico (Rodriguez 2002). In addition, the brochureincluded specificinformation
on regul ations and recommendationsfor peopleto help protect FTHLS. Signswere
developed to place in strategic areas in the reserves and along their borders,
particularly areas close to railroad routes, roads frequented by locals, and roads
accessing gido lands.

8. Encourage and support research to promote conservation of FTHL and desert
ecosystems.

8.1.

8.2.

8.3.
8.3.1.

Require permitsfor research. AGFD and cDFG continued to require a scientific
collecting permit for any person who handled arFTHL. The AGFD issued 21 permits
during this reporting period and cbré issued seven through June 2001.

owsVRA shall continue to budget for research. owsvra funded four studies
(Young 1999; Setser and Y oung 2000; Setser 2001; T. Gardner 2002) to collect
information on demographics, habitat use, and effects of oHv activity (see 8.4 and
8.5). The Ocotillo WellsDistrict funded genetic and rel ative abundance studies by
Utah State University researchers during the 2002 field season.

Develop a cost-effective technique for assessing FTHL abundance.

Test trapping and other techniquesto enumer aterFTHLsdirectly. icc members
consulted with Dr. David Anderson, a statistician from Colorado State University,
regarding the practicality of monitoring FTHL population trends. Colorado State
University statisticians developed a proposal for a trapping web design, which
uses 97 pit fall traps arranged along 8 lines radiating from a central point. The
theory is based on distance sampling, and the statistics of importance are the
distances from the center of the web to the traps containing FTHL. Based on
capture rates of FTHLS in pit fall traps reported by other studies, the authors
recommended establishing 10-15 webs in each MA to achieve desirable sample
sizes. iIcc members established atrial trapping web inthe Y umaDesert MA to test
methods and material s, and to hel p eval uate whether thistechnique could produce
the minimum of five captures per web calculated to be required to estimate
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8.3.2.

8.4.

densitiesand trends. The web was operated in May and September of 2000, 2001,
and 2002. Total captureswerefour, five, five, and four, respectively. A proposal
to implement a full-scale trapping web was prepared by the icc for submittal to
funding sources. Y oung and Y oung (2000) used intensive tracking techniquesto
estimate densitiesinthe Y umaDesert mA. Their estimatesranged from 0.5 lizards
per hectare during drought conditions to 5.1 lizards per hectare in a good year.
They believed that thisvariability, resulting from variable weather patterns, would
be problematic for use in trends analysis. They estimated a minimum population
of 28,000 FTHLS on the BMGR in 1996. A proposal to evaluate detection by dogs
was drafted and is being finalized. A survey that uses mark/recapture
methodol ogy to estimate popul ations was devel oped and implemented by BLM-EI
Centro (Grant et al. 2001). It yielded acrude abundance estimate of 1.9 lizards per
hectare (95% CI: 1.08 to 3.91 lizards/ha). [In the summer of 2002, the protocol
was modified to provide a more robust estimate. This effort resulted in the best
MA population estimate to date. The population of FTHLS in the Yuha Basin MA
was estimated at 18,494 adults (95% CI = 14,596-22,391) and 8,685 juveniles
(95% CI =6,860-10,510). “Adults’ included al individuals over 60 mm svL,
while juvenilesincluded all individuals less than 60 mm svL (Wright and Grant
2002). This method is presented in Appendix 4.]. A presence/absence survey
protocol was developed for determining distribution in Mexico (Gardner et al.
2001), and a modified version of that protocol is proposed for monitoring

distribution in MAs (Appendix 5).

Deter mine effectiveness of direct enumer ation techniquesand scat countsas
an index of relative abundance. Young and Y oung (2000) tested pitfall traps,
walking surveys, driving surveys, and tracking for their effectivenessin surveying
FTHL. Tracking and driving were the most successful.

Determine life history and demographic data. Young and Young (2000)
captured 499 individual FTHLS N Arizona, and fitted 80 with radio transmittersto
track movements and habitat use. They made comparisons between FTHLS and
desert horned lizards, and between drought years and a wet year. Growth,
longevity, predation, home range, habitat use, and behavior were investigated.
Setser and Y oung (2000) caught, measured and marked 95 FTHLS at owsVvRA. They
compared growth rates between years and with FTHLS captured in Arizona. They
attached transmittersto 58 FTHLS to obtain home range and microhabitat use data.
Comparisons were made between males, females, juveniles, and with Arizona
FTHLS. They analyzed associations between FTHL habitat use and habitat features.
Setser (2001) caught, measured and marked 121 FTHLS a OwsvRA. They
compared the length, weight, and condition index between areas and between
FTHLS caught in 1999 and 1998. They attached transmittersto 65 FTHLS to obtain
home range and microhabitat use data. Comparisons were made between males
andfemales. Gardner et al. (2001) x-rayed several gravid FTHLSfor reproductive
analysis. Gardner and Foley (2001) conducted aresearch study at NAF-El Centro
to quantify availability and use of FTHL habitat at target areas. Weights were
tracked through the course of the season and thread bobbinswere used to eval uate
use of different substrates by FTHLS and desert horned lizards. T. Gardner (2002)
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8.5.

captured atotal of 82 individual FTHLS a owsvrA in 2001 and placed transmitters
on 49. Body condition and movements were monitored.

Determine effects of conflicting activities. A study at the Coachella Valley
Preserve compared theinvertebrate and reptile communitiesin an old vineyard and
an undisturbed area (Cameron Barrows, CNLM, pers. comm.). Four FTHLS were
caught in a regenerating vineyard, indicating their ability to use rehabilitated
habitats. Nicolai and Lovich (2000) found that FTHL movements declined after an
OHV racein the YuhaDesert. Setser and Y oung (2000) and Setser (2001) found a
negative association between oHv disturbance and FTHL habitat use at OwsvRA.
Based on qualitative observations, T. Gardner (2002) did not suggest that any
differencesin oHv activity had influenced the FTHLS at his study sites at owsvRA.
He did, however, recognize that some habitat factors (vegetation, sand
availability) that appeared to differ between the sitesmay have been influenced by
OHV activity. In addition, at owsvrA, the district ecologist outfitted some
individual lizards with radio-telemetry as part of alimited, ongoing study of the
effects of oHvs on movement and home ranges. Wright and Grant (2002)
determined that neither vehicle track coverage nor number of vehicle routes or
roads were significantly correlated with FTHL numbers. However, plotswith less
than 9% vehicletrack coverage had 3.5 times more FTHLS than plots with greater
than 9% track coverage. Plots with a route or road on them did not have a
significantly different number of FTHLS than plots without a route or road. They
suggested that substrate characteristics played agreater rolein affecting numbers
of FTHLS than did vehicle traffic.

8.6. Deter mine genetic variation among populations and effects of barriers.

8.6.1.

8.6.2.
8.6.3.

8.7.

Deter minegenetic variation in MAs. Tissue samples(toeclipsfromliveanimals,
plus liver and muscle from sacrificed animals) were obtained from FTHLS in the
Yuma Desert MA in Arizona (Gardner et al. 2001) and several populations in
California, including owsvRra (Setser 2001; T. Gardner 2002), Y uhaDesert (Dan
Mulcahy, Utah State University, unpubl. data), East Mesa ma (Dan Mulcahy,
unpubl. data; Gardner & Foley 2001), West Mesa MA (Gardner & Foley 2001),
and Coachella Valley (Tanya Trepanier, unpubl. data). Tissues from scattered
localities in Bgja California del Norte and Sonora, Mexico were also obtained
(Rodriguez 2002). Dan Mulcahy is conducting the analyses and anticipates
completion of the findings in 2003 (pers. comm.)

Deter mine effects of human-created barriers. Thiswas not investigated.

Deter mine effects of natural barriers. The genetic analyses described under
8.6.1 will allow an evaluation of the effects of the Colorado River and the Salton
Sea Trough as potential natural barriers.

Deter mine effectiveness of mitigation measur es. BLM-Y umatested ¥z and Y2
inch mesh fencing to determineitsdurability for potential usein excluding FTHLS
from roads. They found that both sizeswithstood buria from drifting sand, but the
%>-inch mesh resulted in ensnarement and mortality of zebra-tailed lizards. Utah
State University researchersinstalled test enclosures and found that FTHL are not
likely to climb fences of either size mesh. Gardner et al. (2001) found that ¥+inch
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mesh barrier fences were effective in reducing the number of FTHL entering the
Auxiliary 2 road inthe Y umaDesert MA. Thesefindings wereincorporated into a

fencing protocol (Appendix 7).

9. ContinueInventory and Monitoring

9.1.

Continue inventories. The area between 1-10 and Dos Palmas was surveyed to
determine if a corridor for FTHL existed there. Only desert horned lizards were
found. The substrate was apparently too rocky and coarsefor FTHL. Historic FTHL
habitat in this areaappeared to have been | ost to agriculture. BLM-Y umaand AGFD
completed a project to test Landsat imagery to predict FTHL occurrence. They
found that the imagery could be used to predict with moderate accuracy areas of
high to moderate lizard density. Areaswith few or no FTHL could not be predicted
with any accuracy, however. BLM-Pam Springs surveyed the area between the
east end of Indio Hills and the Coachella Valley Preserve for FTHL and found
none. Thesetwo populationswere probably genetically isolated from one another.
Duetothesmall areathe Indio Hills population occupies (1,800 acres), itsheavily
impacted nature, and low population density, it isnot believed to be viable in the
long term. Surveys were conducted along fringe areas of the Borrego Badlands
MA in the area of Clark Dry Lake, Font's Wash, and the western Borrego
Badlands. These surveys added to our knowledge of documented FTHL range.
FTHL were monitored for presence/absence on a provisional basis (pending the
establishment of an effective protocol) at owsvrA. With funding from sor and
BLM, animportant study to investigate the distribution of FTHL in Sonoraand Baja
California del Norte was conducted. The Centro Intercultural de Estudios de
Desiertos y Océanos, a binational non-governmental organization in Puerto
Pefiasco, Sonora, was contracted to conduct this study. The principal investigator
worked closely with icc membersto develop asurvey protocol, conduct surveys,
and analyze the results. Cooperators in this project included the Reserva de la
Biosfera Alto Golfo de Californiay Delta del Rio Colorado, the Reserva de la
Biosfera e Pinacate y Gran Desierto de Altar, and several icc agencies. icc
members made several trips, totaling 43 person-days of effort, to assist with this
project. New distributional records were obtained in Bgja California, the Gran
Desierto, and Alto Golfo. A database was developed in conjunction with these
surveysfor storing locality records of FTHL in Mexico, morphometric and habitat
data, and time and date of encounters. An interim report was completed during
this reporting period, and afinal report was completed in July 2002 (Rodriguez
2002).

9.2. Monitor habitat quality and population trendsin the mAs.

9.2.1.

9.2.2.

Monitor implementation of the rms. Implementation has been monitored
through the compilation of annual reports as required by 9.2.4 (icc 1998; Henry
1999; Twedt and Wright 2002).

Monitor population trends. Trends in encounter rates for FTHL and their scat
were analyzed using data collected from 1979 to 2001 on three mAsin California
(Wright 2002). Each year from 1979 to 2001 (except 1981), sample sites were
drawn at random or systematically from three areas in the eastern Y uha Desert,
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9.2.3.

9.24.

9.25.

West Mesa, and southern East Mesa mas. Analysis of these data showed no
significant trends in encounter rates of FTHL or their scat. However, given the
potential observer and sampling biases, a minor trend (upward or downward)
could not be ruled out. Extension of this work into 2002 in the eastern Y uha
Desert showed a similar non-significant trend (Wright and Grant 2002).
Observations of FTHL during the course of biannual reptile surveys at owsvrA
were recorded as part of regular monitoring. FTHL observations by staff during
archeology surveys, ranger patrol, or in the course of maintenance duties were
noted. MmcAs-yuma continued its long-term surveys of the Auxiliary 2 road to
assess the number of road kills and to monitor population trends.

Document habitat disturbanceand loss. Dataformswere devel oped to facilitate
standardized assessment and documentation of habitat disturbance and loss. The
habitat impacts that were authorized are shown in Narratives describing
these impacts and significant impacts on state or private lands may be found
within theicc annual reports. The Navy contracted TierraData Systemsto aerial
photograph and digitally map the 5 mas and the rRA to document habitat 1oss and
disturbance. This effort provided a baseline with which to compare future
analyses of habitat condition. sBLM-El Centro began to quantify the level of
vehicular impactsto FTHL habitat in their resource areausing a step-point method.
This consisted of walking 2.5-mile triangular transects within randomly chosen
sections and tabulating what was found at the point of the surveyor’s toe every
20th step along the transect. V ariables measured included plants, vehicular tracks,
organic litter, human footprints, water bottles, piles of clothes, and campfires.
These surveys were conducted in 2001 in southeastern and southern portions of
the Yuha and East Mesa MAS, respectively. Approximately 10.5% of the
southeastern portion of the Y uha Desert mA wasfound to be covered with vehicle
tracks. About 4.8% of the southern half of the East Mesa mA was covered with
vehicle tracks (Wright 2002). The number of vehicle routes crossed by 12
transects in the Y uha Desert mA declined by 45% from 2001 to 2002, probably
due to unusually strong spring sandstorms and changes in Bp practices (Wright
and Grant 2002). A similar effort was conducted in the Y uma Desert ma, where
vehicletrackswerefound to cover 2.9% of the ground surfacein theBMGR portion
of the mA and 3.4% of the surface in the 5-Mile Zone portion (Rorabaugh et al.
2002).

Prepare an annual report of monitoring results and implementation
progress. Two annual reports (icc 1998; Henry 1999) and a biannua report
(Twedt and Wright 2002) were produced that summarized monitoring and RMS
implementation from July 1997 through June 2001. The 2001/2002 report wasin
preparation.

New data shall be used in evaluations of the Rmsand in assessing proposed
changes. The new information described in the planning actionsabove wasrelied
upon heavily during the revision of thisrms.
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Table 2. Acres of FTHL habitat authorized for impact on lands managed by
signatory agencies.

Agency | Inside MA | Outside MA Total
Palm Springs BLM 0 40.6 40.62
El Centro BLM 146.5 240.8 387.3
Yuma BLM 0 81.3 81.3
Naval Air Facility - EI Centro 1 0 1
Marine Corps Air Station-Yuma 2.5 0 2.5
Anza-Borrego Desert State Park 0 0 0
Ocotillo Wells svrA 0 0 0
Bureau of Reclamation 0.2 391 391.2
Total Acres 150.3 753.7 904.0

Figures exclude impacts from casual OHV use, BP activity, and OHV racing.
%Djsturbance was considered temporary on 38.6 acres and permanent on 2 acres.
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Management | mplementation Schedule, 2003-2007
Table Description

The following table displays the priority, responsible agency, estimated cost, and schedule for
completing each Planning Action. Initiation of these actions is subject to availability of funds.
Actionsin the table are explained further in the corresponding|Planning Actions|

The priorities indicated in the table are assigned the following definitions:

Priority 1: An action that must be taken in the near term to conserve the species and
prevent irreversible population declines.

Priority 2: An action that must be taken to prevent significant declines in population or
habitat quality.

Priority 3: All other actions necessary to meet the goals and objectives of this Strategy.

The following abbreviations and symbols are used in the implementation schedule:

ABDSP......ccererrennenn Anza-Borrego Desert State Park

AGFD .eceveeveeieeneeneens Arizona Game and Fish Department

T HLY Bureau of Land Management

BOR ...ceuvereeeeseesieneens Bureau of Reclamation
ICCueeeereeseeenneeseeens Interagency Coordinating Committee
(o] = TR Cdlifornia Department of Fish and Game
OWSVRA ...cceereernennn Ocaotillo Wells State Vehicular Recreation Area
USFWS..eeeeeeseeseeneens u.s. Fish and Wildlife Service
USMC..vvveieeiieeirens u.s. Marine Corps

1S u.s. Navy

%4 Task completed since 1997

I Task not completed

2,0 e Task ongoing
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Management Strategy Implementation Schedule, 2003-2007

2 & 58 Total Cost estimates ($000)
52 8BS Duratioc Resp  cost FY FY FY FY FY
< Planned action n(yrs) agency  ($000) 2003 2004 2005 2006 2007
L Delineate and designate FTHL MAs
VM 1 Designate Yuma Desert MA 2 Slc-)'\é 0
usmc
V 1 Designate East Mesa MA 2 Elém 0
vV 1 Designate West Mesa MA 2 BI§M 0
USN
vV 1 Designate Yuha Desert MA 2 B 0
V 1 Designate Borrego Badlands ma 2 ABD®P 0
3 \ Designate Ocotillo Wells RA 1 BLM 0
| g .
A
ABDSP
V 1 Designate conservation areas in 2 leﬁi/\w/s 0
u
Coachella Valley CDRG
2. Define and implement actions necessary to minimize loss or degradation of habitat
= 1 P11 Applymitigation measures O ALL 0
= Require compensation U AL %5 5 5 5 5 5
= Limit discretionary land uses U AL 0
authorizations and rowsto 10
acres and 1% total per MA
= P22 Do not dispose of lands in mAs L AL
= 3 Continue maintenanceinexisting O ALL
ROWS
= 2 P24 Requirefencingalong Yuma (&) ALL 0
Desert MA boundary road
= 2 P31] Limitsurface disturbance from O ALL 0
mineral activities in MAS
M 2 Reduce new roadstoaminimum 2 ALL 0
in MAS
[] 1 P42 Designate routes open," *'closed, 2 BLM 200 50 0 20 20 20
or limited." Give route signing a
priority
1 Reduce route density in MAs See24.2
= 1 P44 Coordinate with us.BP O ALL 20 4 4 4 4 4
=> 3 P51 Allow OHv recreationinRA O OV\EVR 0
= 1 P52[ Nocompetitive recreational O ALL 0
events in MAS
=> 2 P53 Allownon-motorized recreational O ALL 0
activities in MAs, but no new
recreational facilities
=> 2 P54l Limitcamping in MAS O BLM 20 10 10
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Management Strategy Implementation Schedule, 2003-2007

2 & 58 Total Cost estimates ($000)
e -g:j g £ Duratic  Resp cost FY FY FY FY FY
- Planned action n(rs) agency ($000) 2003 2004 2005 2006 2007
=> 2 P55 Nonewlongtermyvisitorareasin =~ O ALL 0
MAS
= 3 Authorize limited use of florain =~ O ALL 0
MAS
= 1 Allow military maneuvers and U  UN 0
encampments only in designated usme
sitesin MAS
= 3 SuppressfiresinmaSusing limited  © AL 0
fire suppression methods in MAs
= Prohibit pesticide treatments in U AL 0
MAS
= 3 RI10] Limitother activities consistent O ALL 0
with above
3. Rehabilitate damaged and degraded habitat
= 2 Rehabilitate damaged and &) SE“Q 200 0 40 0 40 DO
degraded habitat in MAS ABDSP
usmc
USN
4, Bring all lands within Mas into public management
V] 3 Maintain prioritized list of parcels 1 ALL 0
for acquisitions; and respect
private rights
[] 3 Procure funds for land acquisitions O BLM 9400
in MA s (37,600 acres of private EBDSSGP
lands acres in California MAs at OWSVR
$250 per acre) A
= 3 Use compensation funds to &) BLM 20 4 4 4 4 4
acquire key lands in MAs CDFG
ABDSP
OWSVR
A
= 3 Exchange lands opportunistically O BLM 20 4 4 4 4 4
5. Maintain or establish effective habitat corridors between naturally adjacent populations
=2 2 Limit or mitigate activities in O AL 25 5 5 5 5 5
movement corridors
= 3 Coordinate with MexicoandINS O ALL 10 2 2 2 2 2
6. Coordinate activities and funding among the participating agencies and Mexican agencies
V] fLI EstablishFTHLMOG U AL 5 1 1 1 1
= fI2] Holdsemi-annual icc meetings O ALL 5 1 1 1 1
= p13] Establish forum for discussions &} ALL 5 1 1 1 1
with agencies and individuals in
Mexico
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Management Strategy Implementation Schedule, 2003-2007

3 ? 5 z Total Cost estimates ($000)
3 -g:j 2 £ Duratic  Resp cost FY FY FY FY FY
< Planned action n(rs) agency ($000) 2003 2004 2005 2006 2007
M 1 Develop Conservation 1 AL 0
Agreement
[] 2 $31 Incorporate actionsin Western 3 ALL 750 20 30 250 200
Colorado Desert ecosystem plan
(Note: other state and local
agencies will fill key roles)
V] 2 Incorporate actionsincvmMsHCP 3 BLM 600 300 200 100
(Note: other state and local CDFG
C USFWS
agencies will fill key roles)
[] 2 Incorporate actions in Western 3 BLM
Colorado Desert Route
Designation
= Coordinate with us.sp and 2 B 6 3 3
develop mutual agreements BOR
= 2 Encourage use of techniques to O BLM 5 1 1 1 1 1
minimize BP OHV activity BOR
[] 2 $p42] Prepareeducational briefingforer 1 BLM 5
agents BOR
7. Promote the purposes of the strategy through law enforcement and public education
1 Provide adequate law enforcement O CBID-FMG 750 150 150 150 150 150
AGFD
3 Provide public information and O ALL 25 5 5 5 5 5
education
8. Conduct research necessary to effectively define and implement necessary management actions
= Regqire permits for research U AL 5 1 1 1 1 1
= OWSVRA shall continue to fund U OWSWR 200 40 40 40 40 40
research A
] 2 Test trapping as a population 2 ALL 170
census technique
] Test direct counting methods 2 ALL Included in82and 8.3.1
] Determine life history and 2 ALL Alsoincluded in82and 8.3.1
demographic data
] 2 Determine effects of conflicting 5 AL
activities
[] 3 Determine genetic variation in 5 ALL 30
population
[] 3 862 Determineeffects of non-natural 5 ALL
barriers
[1 3 Determine effects of natural 5 ALL 15
barriers
] 3 Determine effectiveness of 5 AL 20
mitigation measures

0. Continue inventory and monitoring
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Management Strategy Implementation Schedule, 2003-2007

E £ 5 z Total Cost estimates ($000)
3 -g:j 2 £ Duratic  Resp cost FY FY FY FY FY
< Planned action n(rs) agency ($000) 2003 2004 2005 2006 2007
=2 2 Continue inventories U AL 125 x5 %5 B X5 X5
= 2 P21 Monitorimplementation O ICC 40 8 8 8 8 8
= Monitor population trends O ALL 320 70 105 70 105 70
MA@ @) (70)
= 1 D231 Documenthabitat disturbance O ALL 40 8 8 8 8 8
and loss
= | Conduct aerial reconnaissanceand U ALL 50
analysis of surface disturbance on
the five MAs every five years
=> 2 P24 Prepareannual O IcC 20 4 4 4 4 4
monitoring/implementation
report
= 1 D25 Usenew inventory, monitoring, O ALL 0
and research data in evaluations
and proposed changes

Habitat M anagement

Management Areas

Each ma is controlled by multiple agencies and may include private inholdings (Table 3). mas
were designed to include most FTHL habitat identified as key areas in previous studies, even
though the absol ute densities of FTHLSwithin the mAswere not known. MASwere proposed based
upon accepted principles of good preserve design, utilizing the best information available at the
time. MAs included as large an area as possible, but avoided extensive, existing and predicted
management conflicts (e.g., oHv open areas). Conflictsthat arelocalized in nature (e.g., sand and
gravel mines, military bombing targets) were accepted within some of the mas. The mAs are the
core areas for maintaining self-sustaining populations of FTHLS in perpetuity. Legal descriptions
of the masand the ra are provided in and maps (Figure 4]to Figure 10) are provided
below. Maps do not show existing orv trails, which are extensivein some MAs, except for major
trails at oOwsvRA.

The prescriptions that guide the management of lands within the mas (see Planning Action2] pg
were designed primarily to reduce surface disturbance and to promote reclamation of areas,
such as duplicate roads that are no longer needed.

Table 3. Overview of Acreage and Ownership of Management Areas.

FEERE Federal
Management Area’ Non- - State® | Private | Total
- > Military
military
Yuma Desert* (Eigure 4) 16,200 | 114,800° 0 0 | 131,000
East Mesa (Eigure 5) 99,900 8,500 0| 6,900 | 115,300
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West Mesa (Eigure 6) 83,200 | 29,800 | 1,300 | 21,800 | 136,100
Yuha Basin (Eigure 7) 57,200 0 0| 3,000 60,200
Borrego Badlands (Eigure 8) 0 036,500 | 5,900 | 42,400
Total 256,500 | 153,100 | 37,800 | 37,600 | 485,000

1 The existing Coachella Valley Preserve and Dos Palmas ACEC (not included in table) includes about 17,076 and 14,400
acres, respectively, administered by federal and state agencies and private organizations.

2 Includes lands administered by the BLM and BOR.
3 Includes lands administered by California Department of Parks and Recreation and California State Lands Commission

4 Pending designation of the proposed Area Service Highway. A portion of the Y umaDesert MA boundary will beformed by
the Area Service Highway, if and when constructed (see[Figure 4).

5 Lands administered by MCAS-Yuma

Other Lands

Ocotillo Wells State Vehicular Recreation Area

A rA was established in California (Figure 9) where FTHL research is encouraged and funded by
the California Department of Parks and Recreation’s Division of Off-Highway Motor Vehicle
Recreation (Foreman 1997). The rA is about 77,000 acresin size. About 47,000 acres of the RA
are owned by the state and 22,000 acres are owned by BLM, all of which are managed asowsvRA.
The State has applied to BLM under the Recreation and Public Purposes Act for transfer and
patenting of all 22,000 acres of BLm land to owsvrA. The State is aso actively acquiring the
remaining private lands (8,000 acres) within the rA.

OWSVRA is mandated to provide oHv recreation (free-play, racing, and touring) in a manner to
sustain long-term use. Soil removal, artifact collecting, hunting, and shooting are prohibited
within owsvRA. No collecting of reptilesis alowed except under a scientific collecting permit
issued by cbrG and approved by owsvrA.

In 1991, an extensive wildlife survey and habitat protection plan (Kutilek et al. 1991; Woneet al.
1991) was completed in owsvrA. The presence of FTHLS and the possibility of listing precipitated
a study in 1994 (Wone et al. 1994) to develop methods for monitoring population trends in
OWSVRA. In these studies, methods of monitoring FTHL population trends on permanent plotsin
owsVRA and on control plots were assessed (Wone and Beauchamp 1995b; Wone et al. 1997).
owsVRA has since funded several studies (Y oung 1999; Setser and Y oung 2000; Setser 2001; T.
Gardner 2002; Gardner in prep) investigating topics such as: demographics, habitat use (including
investigation of the mud hills habitat type), movement patterns, and the effects of oHv activity on
FTHLS and their habitat. owsvRA has made a commitment to continue to support FTHL research
through 2007.

Anza-Borrego Desert State Park

Landswithin ABDSP are managed to conserve native plant and anima communities. Mining, soil
removal, grazing, rock hounding, artifact collection, hunting, shooting, and other activities that
could cause surface disturbances are prohibited in the park. FTHLS occur on an estimated 30,000 to
40,000 acres of the Park.

Within the 600,000-acre park, thereisa system of primitive roadways about 500 milesin length.
No vehicular activity isallowed off these roadways. Patrol rangersciteviolators, the park’ spatrol
aircraft provides backup. Designated roads that might impact sensitive natural or cultural
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resources can be closed seasonally or permanently by order of the District Superintendent. oHvs
are prohibited from park roads unlessthey arelicensed for use on highways. Thisrule essentially
excludesuse of al-terrain vehicles, quad-runners, high performance two-cycle motorcycles, and
most dune buggies.

All animal and plant life within ABDsp is protected. No collection of reptilesis allowed, with the
exception of those taken under a scientific collecting permit issued by the park office. Reptile
poaching takes place on paved roadways, but usually does not include FTHLS (ABDsP files, Mark
Jorgensen, pers. comm.)

Coachella Valley

Upon completion, the cvmsHcr will protect approximately 44.5% of theremaining FTHL habitat in
thevalley. Thisplan hasbeenin preparation approximately 7-8 years, and will likely besignedin
2003. TheFTHL isacovered speciesin thisplan. An earlier HCP, implemented in 1986 to provide
protection for the CoachellaValley fringe-toed lizard, also provides protection for FTHL habitat in
the valley. Severa hundred acres of privately owned and currently occupied habitat remains
adjacent and connected to protected habitat. Theselandsare currently at risk for devel opment, but
will be protected if there arewilling sellers and funds availabl e to purchase through the cvmsHcp
(Barrows 2002). In addition to protections viathe cvmsHcp, habitat for FTHL within Dos Palmas
ACEC and other BLM-managed public lands in eastern Riversde County, are already in
conservation status and will remain so.

In the mid 1980's, the Coachella Valey Preserve System was established primarily for
conservation of the CoachellaValley fringe-toed lizard (Uma inornata). The BLM, USFWS, CDFG,
California Department of Parks and Recreation, and The Nature Conservancy acquired major
portions of the preserve system. The System consists of three units totaling about 20,114 acres
(CoachellaValley Preserve- 17,076 acres; Willow Hole-Edom Hill Preserve- 1,863; and Indian
Avenue Preserve - 1,175 acres). About 6,000 acres of the System contain suitable FTHL habitat
(Figure 10). The usrws holdingswere designated the CoachellaValley National Wildlife Refuge
System. BLM-administered lands were designated an Acec in 1993. The cprG lands were
designated an Ecological Reserve. The cDPR manages the adjacent Indio Hills State Park in a
manner consistent with the Preserve goals. An interim plan was prepared in 1986 by The Nature
Conservancy; it was replaced by an updated, interagency management plan in 1995 (sLwm et al.
1995). A preserve management team meets quarterly to discuss management activities. No
vehicular traffic is allowed.

Dos Palmas ACEC

The Dos Palmas Acec is located north of the Saton Sea community of North Shore and
encompasses about 14,400 acres of federal, state, and private lands. Surveys for FTHL in the
southern part of the Acec in the late 1970's resulted in the discovery of FTHL near Bat Cave
Buttes. No additional surveys have been conducted since the 1970's. The Acec is managed
cooperatively by an interagency management committee, consi sting of representativesfrom sLm,
CDFG, CaliforniaDepartment of Parks and Recreation, cNLM, and usFws, which meets quarterly to
discuss management issues and directions. In 1998, BLM prepared an Ecosystem Management
Plan for the Acec and continues to implement that today. Vehicular trafficis limited to existing,
designated routes. BLM-Palm Springs has requested funding in Fiscal Years 2004 and 2005 to
conduct surveys at Dos Palmas and east toward the East MesamMA in Imperia County.
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Arizona Landsoutsidethe Yuma Desert ma

On BLM and BOR FTHL habitat outside BMGR, OHV use is limited to existing roads and trails.
Because BLM and BOR are signatoriesto this document, surface-disturbing projects are subject to
mitigation and compensation as described in this document. The Arizona State Land Department
has not developed a plan for the management of state of Arizonalands within FTHL habitat. The
State Land Department is processing land purchase applicationsfor state of Arizonalandseast of
Yumaand near San Luis.

Mexican Habitat

Although this strategy currently addresses habitat in theu.s. only, there are objectives and planned
actions for establishing and maintaining contacts with appropriate agencies and personnel in
Mexico to promote the conservation of FTHL habitat within Mexico. Agencies that have the
authority to work with Mexico, including the AGFD, CDFG, USFWS, BOR, and BLM, have devel oped
partnershipswith agencies, researchers, and non-governmental organizationsin Sonora, and will
work to develop similar contactsin Baja CaliforniaNorte. It ishoped that through these contacts
and exchanges of ideas a similar management strategy will be adopted in Mexico. This program
may include corridors between mAs in the u.s. and Mexico.

Landsin El Parque Nacional del Pinacate Cerro Pinto and the Sierra del Rosario in Sonora and
near the deltaof the Colorado River in Sonoraand BajaCaliforniaarein core protection zones of
biosphere reserves (Reservade laBiosferade El Pinacate y Gran Desierto de Altar and Reserva
de laBidsferadel Alto Golfo de Californiay Delta del Rio Colorado). El Parque Nacional del
Pinacate is an area administered by the Mexican government with use restrictions similar to a
national park in the u.s. However, the boundaries are not well established, and enforcement of
regulationsisminimal. The Pinacate areais primarily avolcanic zone within which FTHL habitat
isprobably limited to the sandy perimeters of Volcan Pinacate. ReservadelaBiosferaAlto Golfo
includesrFTHL habitat in Sonorain thevicinity of the Colorado River Deltaand the Gran Desierto.
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Figure 4. Yuma Desert Management Area.
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Figure 5. East Mesa Management Area.
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Habitat Management

Figure 6. West Mesa Management Area.
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Figure 7. Yuha Desert Management Area.
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Figure 8. Borrego Badlands Management Area.
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Figure 9. Ocotillo Wells State Vehicular Recreation Area Research Area.
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Habitat Management

Figure 10. Coachella Valley Preserve System.
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Mitigation

In accordance with Planning Action 2.1.1, the following mitigation measures shall be
incorporated into all projects where applicable based on the Project Evaluation Protocol in
The measures are to be modified to conform to the nature of the project.

1.

To the extent possible, surface-disturbing projects shall be located outside of FTHL MAS
and thera, and shall betimed to minimize mortality. If aproject must be located withina
MA Or RA, effort shall be made to locate the project in apreviously disturbed areaor in an
areawhere habitat quality ispoor. A survey of the project site shall be conducted prior to
construction in order to assist in locating the project.

Prior to project initiation, an individual shall be designated as a field contact
representative. The field contact representative shall have the authority to ensure
compliancewith protective measuresfor the FTHL and will be the primary agency contact
dealing with these measures. Thefield contact representative shall have the authority and
responsibility to halt activities that are in violation of these terms and conditions.

All project work areas shall be clearly flagged or similarly marked at the outer boundaries
to define the limit of work activities. All construction and restoration workers shall
restrict their activities and vehicles to areas that have been flagged to eliminate adverse
impactsto therTHL and its habitat. All workersshall beinstructed that their activitiesare
restricted to flagged and cleared areas.

Within FTHL habitat, the area of disturbance of vegetation and soils shall be the minimum
required for the project. [If possible, specify a maximum disturbance allowable based on
the specifics of the project.] Clearing of vegetation and grading shall be minimized.
Wherever possible, rather than clearing vegetation and grading the row, equipment and
vehicles shall use existing surfaces or previously disturbed areas. Where grading is
necessary, surface soils shall be stockpiled and replaced following construction to
facilitate habitat restoration. To the extent possible, disturbance of shrubs and surface
soils due to stockpiling shall be minimized.

Existing roads shall be used for travel and equipment storage whenever possible.

Where feasible and desirable, in the judgment of the lead agency, newly created access
routes shall berestricted by constructing barricades, erecting fenceswith locked gates at
road intersections, and/or by posting signs. In these cases, the project proponent shall
maintain, including monitoring, all control structures and facilities for the life of the
project and until habitat restoration is completed.

A biologica monitor shall be present in each area of active surface disturbance
throughout the work day from initial clearing through habitat restoration, except where
the project is completely fenced and cleared of FTHLS by abiologist (see Measure). The
biological monitors shall meet the requirements set in[Appendix 8 The monitor(s) shall
perform the following functions:

a) Develop andimplement aworker education program. Wallet-cards summarizing this
information shall be provided to all construction and maintenance personnel. The
education program shall include the following aspects at a minimum:
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10.

« biology and status of the FTHL,

«  protection measures designed to reduce potential impacts to the species,
«  function of flagging designating authorized work areas,

«  reporting proceduresto be used if aFTHL is encountered in the field, and

. importance of exercising care when commuting to and from the project area
to reduce mortality of FTHLS on roads.

b) Ensurethat al project-related activities comply with these measures. The biological
monitor shall havethe authority and responsibility to halt activitiesthat areinviolation
of these terms and conditions.

c) Examineareasof active surface disturbance periodicaly (at least hourly when surface
temperatures exceed 85°F) for the presence of FTHLS. In addition, all hazardous sites
(e.g., open pipeline trenches, holes, or other deep excavations) shall be inspected for
the presence of FTHLS prior to backfilling.

d) Work with the project supervisor to take steps, as necessary, to avoid disturbance to
FTHLS and their habitat. If avoiding disturbanceto arTHL isnot possibleor if aFTHL is
found trapped in an excavation, the affected lizard shall be captured by hand and
relocated.

Sitesof permanent or long-term (greater than one year) projectsin MAswhere continuing
activitiesare planned and where FTHL mortality could occur, may be enclosed with FTHL
barrier fencing to prevent lizards from wandering onto the project site where they may be
subject to collection, death, or injury. Barrier fencing should be in accordance with the

standards outlined in[Appendix 7} After clearing the area of FTHLS (al so see[Appendix 7),

no on-site monitor is required (see Measuref7).

The project proponent shall develop a project-specific habitat restoration plan under
approval by the lead agency. The plan shall consider and include as appropriate the
following methods: replacement of topsoil, seedbed preparation, fertilization, seeding of
species native to the project area, noxious weed control, and additional erosion control
(see[Habitat Rehabilitation] p. B9). Generally, the restoration objective shall be to return
the disturbed area to a condition that will perpetuate previous land use. The project
proponent shall conduct periodic inspection of the restored area. Restoration shall include
eliminating any hazards to FTHLS created by construction, such as holes and trenches in
which lizards might become entrapped. Disturbance of existing perennial shrubs during
restoration shall be minimized, even if such shrubs have been crushed by construction
activities.

Construction of new paved roads shall include alizard barrier fence on each side of the
road that is exposed to occupied FTHL habitat. Exceptions may occur in accordance with
the following evauation, to be applied separately to each side of the road. This
prescription may also be applied to canals or other fragmenting projects.

Sdeis made nonviable for FTHLS even if connected to the other side:
«  Compensate for the entirety of the fragmented parcel.
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Sdeisviable only if connected to the other side:
«  Compensate for the entirety of the fragmented parcel, or

«  Providefencing and effective culverts or underpasses that will maintain
connectivity.

Sdeisviable even if not connected to the other side:
«  Providefencing (no culverts)

Specificationsfor barrier fences are provided in[Appendix 7} The FTHL icc will make the
determination of FTHL population viability based on the size, configuration, and habitat
condition of the isolated parcel, threats from adjacent lands, and existing scientific
evidence of edge effects on FTHL. Culvert design will be provided by the FTHL Icc.

Compensation

Pursuant to Title 43 Code of Federal Regulations and the Federal Land Policy and Management
Act of 1976, federal land management agencies may permit actionsthat result in FTHL habitat |oss
on their lands. To mitigate such losses both within and outside mas, compensation is charged if
residual effectswould occur after all reasonable on-site mitigation has been applied. Signatories
may use compensation funds to acquire, protect, or restore FTHL habitat both within and
contiguous with mas (with moc approval). These actions will help ensure the existence of FTHLS
and their habitat in the future.

Determining Whether Compensation |'s Required

When compensation isrequired

If adverse effects remain after the project proponent has taken all reasonabl e on-site mitigation
measures, a project proponent must compensate for the remaining (residual) on-site effects. To
evaluate whether it is appropriate to collect compensation, agency biologists must consider
whether the impacted area can potentialy support FTHLS based on habitat factors favorable to
FTHLS (A\ppendix 6). If agency biologists determine that the project area can potentially support
FTHLS, then compensation shall berequired. Negative FTHL survey resultsin the project areashall
be irrelevant in the determination of whether to charge compensation because FTHLS can re-
occupy the suitable FTHL habitat in the future, or FTHLS were present but not detected dueto their
cryptic nature.

When compensation isnot required

Situations when compensation is not required include the following. First, a project proponent
does not need to compensateif the proposed disturbance would not occur in suitable FTHL habitat
(e.g., compacted ground, small lots surrounded by urban development, or riparian areas).
However, if the project area contains both suitable and unsuitable habitat, agency biol ogists may
base compensation on the entire project area because FTHLS may use unsuitable habitat (e.g.,
paved or dirt roads or fringes of agricultura fields) adjacent to suitable habitat.

Second, aproject proponent does not need to compensate if the agency biologist has determined
that mitigation measures have eliminated al adverse, on-site effects (i.e., there are no residual
effects).
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Third, a project proponent does not need to compensate for disturbances if the signatory
authorized the project (e.g., a lease or Row) before June 1997 (when the signatory signed the
conservation agreement), and no longer maintains regul atory discretion to impose compensation.
For example, if asignatory granted a rRow to a proponent before June 1997, and the proponent
disturbsland within their Row, the proponent does not need to pay compensation. However, if the
signatory renews apermit or Row authorization, the signatory should require proponentsto follow
the RMSs under the renewed agreement.

Last, signatories to the RMs do not need to compensate for their own disturbances because they
are aready contributing significant resourcestowardsFTHL conservation. However, if asignatory
disturbs over 1% of a FTHL MA (see Planning Action R.2.1]for details), the signatory must pay
compensation based on the compensation formul adescribed bel ow for that exceeded disturbance.

Compensation Determination

Compensation basis

The goal of compensation isto prevent the net loss of FTHL habitat and make the net effect of a
project neutral or positive to FTHLS by maintaining ahabitat basefor FTHLS. To achievethisgoal,
compensation will be based on the acreage of FTHL habitat |ost to a project proponent’ simpacts
on signatory land after all reasonable on-site mitigation has been applied. Compensation for
habitat lost outside arFTHL MA will be charged at a 1.1 ratio. When a project proponent’ simpacts
areinsidearTHL MA, amultiplying factor ranging from threeto six will be applied to the affected
acreage to obtain an adjusted compensation acreage.

This multiplying factor (M) for disturbances inside FTHL mAs will be determined by the
following formula:

M=3+A+G+E+D

where the factors are evaluated as shown below:

A Adjacent habitat impacts:

a) Adjacent lands will not be affected. ........cccoeeveevvrcenecceceee, 0
b) Adjacent habitat will receive direct or
indirect deleterious IMPACLS. ........cccceveereesieeneere e 0.5

G Growth inducing effects within flat-tailed horned lizard habitat:

a) The project will have no growth inducing effects...................... 0

b) The project will have growth inducing effects....................... 0.5
E Existing disturbance on site;

a) There is moderate to heavy existing habitat disturbance........... 0

b) Thereislittle or no existing habitat disturbance. ...................... 1

D Duration of effect:
a) The effects of the project are expected to be short term
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(G L0 £ USRS 0
b) The effects of the project are expected to be long term
(G L0 == £ USRS 1

Signatories should require project proponentsto replace the acreage or adjusted acreage | ost to the
project proponent’ simpacts. However, signatories may convert either the compensation acreage
or adjusted compensation acreageto amonetary equivalent (including administrative costs) that is
required to replace the acreage or adjusted acreage. The per acre dollar figure for compensation
fees shall be based on the cost of acquiring lands prioritized for acquisition by signatory agencies.

If signatories cannot replace the land disturbed by proponents because lands within FTHL MAS
haven’t been appraised or there are no more lands available for acquisition (Y uma Desert MA),
signatories can charge fair market value of the impacted land and any costs associated with
appraising the impacted land. Minimum compensation shall be $200.

Unique Compensation Circumstances

Some land actions have unique circumstances or impactsto FTHLS, and therefore determining the
acreage of impact often will depend on the circumstance. Some examples of unique
circumstances in common land actions are listed below.

Land disposal

Federal regulation providesfor public lands to be made available for disposal viathe Recreation
and Public Purposes Act. Such land leases and patents are discretionary actionsthat require both
NEPA and Endangered Species Act compliance. Federal land management agencies endeavor to
retain ownership of land that provides habitat for sensitive species. However, if a case arises
where public lands within FTHL habitat are to be disposed, the signatory disposing the land will
collect compensation for the entire acreage regardless if the proponent intends to disturb only a
portion of the land because thereis no guarantee that the undisturbed portion will remain habitat
for FTHLS.

Indirect effects

A project’ sindirect effects on FTHLS should be considered when determining compensation. For
example, rRow grants for aboveground structures such as roads, pipelines, towers, or similar
facilities can have adverse impactsto FTHLS beyond the areas that are proposed to be disturbed.
First, such disturbances have been shown to attract FTHL predators. For example, roads may
attract round-tailed ground squirrels (Garland and Bradley 1984), and towers can provide
perching areas for loggerhead shrikes and American kestrels. Second, construction vehicles can
introduce invasive weeds that degrade FTHL habitat. Last, vehiclesfrom increased authorized and
unauthorized traffic on maintenance roads can cause FTHL mortality. If these and other adverse
indirect effects (e.g., habitat fragmentation, decreased FTHL density near roads) cannot be
mitigated (with FTHL barriers or corridors, for e.g.), compensation for indirect effects will be
required.

Boundaries of mAs

In areas where a MA boundary is defined by aroad, the road row (not the road itself) will be
considered to be the boundary for the ma. Consequently, compensation for residual effectswithin
the row will be 1:1.
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Recovered FTHL Habitat

Over time, disturbed habitat may recover from a project’s residua effects and again become
suitable FTHL habitat. If a subsequent project disturbs the recovered area again, the proponent
(regardless of whether they were the original proponent) will still be required to pay
compensation for residual effects.

Reopening of Minesalong the East Highline Canal

For sitesthat have previously been mined along the East Highline Canal, either inside or outside
of the East Mesama, compensation shall becharged at al:1ratioif the applicant isnot intending
to fully mineand completefinal reclamation of the site. Compensation shall not becharged if the
applicant will be reclaiming the site and no further mining would occur.

Compensation Fund Accounts

Each of the signatories shall maintain an accounting of all compensation funds paid and collected.
These accountings shall beincorporated into the annual monitoring report. ThesLm shall act asa
clearinghouse for all compensation funds and accounting data. Project proponents will pay the
BLM through the signatory that authorizes the project. The signatory should give the check to the
BLM field office (El Centro or Y uma) that managesthe nearest FTHL MA. In addition, the signatory
should also provide the secretary of the icc a completed pre-project and post-project (if
appropriate) reporting form for projectsactivities that disturb FTHL habitat. The forms are

provided inAppendix 8
Use Of Funds

The agency to receive the compensation land or fee shall be determined through coordination
among the permitting agencies. Typically, the compensation fee or land will go to the agency that
predominantly manages the nearest mA. Pre-authorized and unauthorized uses are listed below.
Thislist isnot exclusive and the Mo, in consultation with theicc, will ultimately decide how to
use compensation funds for unlisted uses.

Pre-authorized uses of funds

Signatories can fund avariety of actionswith compensation funds, but funds must directly benefit
FTHLS or their habitat within or contiguous with FTHL MAS.

There are several approved uses of compensation funds, but thetop priority shall be acquisition of
inholdings within the nearest ma (see Planning Action[4). If opportunities for acquisition have
been exhausted, examples of activitiesthat could be carried-out with compensation fundsinclude
the following:

e Transfer funds to other MmAs to purchase FTHL habitat, especially FTHL habitat within or
contiguous with mAs that are threatened with imminent impacts.

e Construct and maintain fences and signs around MAS to prevent oHvs from entering
and degrading FTHL habitat (see Planning Action[2.4.2). In addition, these fences
could be designed to physically prevent FTHLS from leaving the MmAs and encountering
nearby roads (Appendix 7).

e Educate people and organizations about the effects of oHv use (see Planning Action
. Educators should target those audiences most likely to travel off-road, such as

65



Flat-tailed Horned Lizard Rangewide Management Strategy, 2003 Revision

M

the public, Bp, and utility companies.
e Restore degraded FTHL habitat within or contiguous with MAs (see Planning Action
B).

e Fund other management actions deemed necessary by the icc and moG.

Essentially, fundsthat cannot be used to purchase FTHL habitat within or contiguouswith MmAscan
be used to accel erate implementation of actionsidentified in the implementation schedule (e.g.,
expending $100,000 in FYO03 for habitat rehabilitation, instead of $40,000 as currently
schedul ed).

Unauthorized uses of funds

Funds should not be used in place of other agency funding that is obligated or programmed to
carryout planning actions listed in the implementation schedule. For example, signatories shall
not fund law enforcement and FTHL research/monitoring with compensation funds because
signatoriesto thisdocument have agreed to implement monitoring and law enforcement activities
with their own funds.

onitoring Program

In accordance with thefirst objective of thisrms (to “maintain a‘long-term stable’ or increasing
population of FTHLSIN al MAS”), a popul ation monitoring program has been implemented to learn
how FTHL populations are changing over time. Determining whether there is a trend means
obtaining accurate measurements of the populations over time, then removing “the effects of
natural demographic and environmental stochasticity.” Such effectsare currently unknown; hence
the monitoring also has a goal to document the variability in FTHL populations in response to
natural processes (such as drought cycles).

Monitoring cannot reveal the actual causes of apopulation trend (Elzingaet al. 1998). However,
by monitoring habitat disturbancein addition to population and distribution, correl ations can be
made between population change and one potential cause for decline. Even without conclusive
proof of its cause, if a population or distribution decline of >30% is noted within any mA, and
factors other than climate are the potential cause, the icc will draft management prescriptions to
reverse the trend. If declines are correlated with increased habitat disturbance from oHv use
(documented either through ground surveys or aerial monitoring), signatory agencies will take
measuresto limit oHv traffic. If statistical proof of causal relationshipsis deemed necessary, the
costs of implementing a research program with replicated controls and treatments will be
evaluated.

The foundation for an inventory and monitoring program was laid in 1978 with surveys
conducted on East Mesa, West Mesa, and Y uhaBasin (Turner et al. 1978). Some monitoring has
been conducted every year since then except 1980, 1982, and 1983. Distribution and relative
abundance of FTHLS were estimated through much of the range of the speciesin Californiaand
Arizonaby use of standardized 3-mile triangular transects in which numbers of FTHLS and their
scat were counted and used as an index to relative abundance (Turner and Medica 1982;
Rorabaugh et al. 1987; Olech undated; sLmM and cbrFG 1990; Wright 1993). Scat transect methods
were standardized in 1990 (BLm and corG 1990). Trends on BLM-administered lands have been
analyzed periodically (Olech 1986; Wright 1993, 2002). In addition to BLM-administered lands,
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inventories of the Navy target areas (Dames & Moore 1995; Rorabaugh 1996b), Salton SeaNava
Base (Muth and Fisher 1989; Rorabaugh 1996¢) and owsvrA (Wone et al. 1994; Wone et al.
1995; Wone and Beauchamp 1995a, 1995b) have been conducted.

Two critical assumptions of the scat transect survey method are 1) FTHL scat is readily
distinguishable from other lizard's scat, and 2) scat and lizard counts are correlated with FTHL
density.

Thefirst assumptionislargely met by not counting scat lessthan 5.5 mm in diameter (Muth and
Fisher 1992) and not using scat counts to estimate relative density in areas where desert horned
lizards occur (desert horned lizard scat is indistinguishable from FTHL scat) (Turner and Medica
1982).

The second assumption has been problematic. The relationship between scat counts and horned
lizard density has been difficult to examine due to the problems associated with obtaining true
FTHL density estimates. But several reports suggest that if scat iscorrelated with lizard density, the
relationship may be weak (Muth and Fisher 1992; Rorabaugh 1994; Beauchamp et al. 1998).
Wright (1993) found a correlation between FTHL counts and scat; however, the relationship
between lizard counts and relative abundance is unknown. Use of lizard count data to estimate
relative density is suspect dueto theinfrequency with which FrHLS are observed on triangul ar scat
transects (on average less than one animal per 10 hours of searching) (Turner and Medica1982;
Rorabaugh et al. 1987) and because environmental conditionsarelikely toinfluencerFTHL activity
and detectability. Scat counts in the same area may fluctuate greatly from year to year (Wright
1993; Rorabaugh 1994), but there are factors other than lizard density that affect numbers of scat
that are produced and visible (M uth and Fisher 1992; Rorabaugh 1994; Y oung 2002). Beauchamp
et al. (1998) note that the presence of several scat in an area suggests two indistinguishable
alternatives: either asingleindividual used the arearepeatedly and the scat persisted, or multiple
individuals have used the area over a shorter time span.

Due to the animal’s cryptic nature, monitoring efforts typicaly yield highly variable, low
encounter rates, making analysis of monitoring data problematic. In arecent analysis of 1979-
2001 FTHL monitoring data, no population trends were detected despite increases in habitat
disturbance (Wright 2002). It was noted that inconsi stencies between observers and changesin
monitoring protocols added to the difficulties of detecting trends. Because of known problems
with scat surveys and lizards encountered on line transects, new monitoring methodswere called
for (Foreman 1997).

Two new monitoring techniques are being implemented as part of this first revision.
Implementation of these revised monitoring methods should increase sensitivity to detecting
futuretrends. Thefirst isan improved mark/recapture popul ation monitoring technique devel oped
by Wright and Grant (2002) (see|Appendix 4). Using this technique, they estimated apopulation
of about 30,000 FTHLS (95% CI: 21,500 — 33,000) in the Y uha Desert mA during the summer of
2002, with an average density of 1.3 lizards per hectare (0.5 per acre). Percent sand coveragewas
the only variable significantly correlated with population size. Thistechnique hasyielded the best
wide-scal e population estimate to date.

Pronounced natural fluctuations and potentially large confidence intervals may still mask
detection of long-term popul ation trends. Additionally, the small number of mark/recapture plots
may be insufficient for detecting localized population declines, such as on the edges of MAs. In
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addressing these problems, the icc felt that monitoring changesin FTHL distribution and changes
in habitat disturbance could supplement monitoring popul ation trends, to provideamore sensitive
indicator of unnatural population declines. Distribution may be monitored by gathering
presence/absence data (JAppendix 5). These data, in conjunction with cis overlays, can be used to
create a predictive spatial model using StatMod (Garrard 2002), which will aid in detecting
declines in distribution and may serve to tighten the population estimates obtained from the
mark/recapture surveys.

The protocols for monitoring population and distribution both include measuring disturbance at
the sample sites. In addition to those measures, wide-scale (aerial) monitoring of surface
disturbance will occur every five years (see Planning Action 9.2.3.1).

It is anticipated that a population estimate from mark/recapture will be obtained from each ma
during the next five years, which will alow for evaluation of this technique as a long-term
monitoring tool. The distribution monitoring protocol isyet untested. It isrecommended that it be
implemented on atrial basis (e.g. in one MA for two years) and evaluated by the icc to determine
whether to expand the sampling. Following these new protocols over the next five years will
establish baseline estimates against which future comparisons can be made. It is anticipated that
during the 2007 revision of thisdocument, the baselinedatawill be carefully reviewed and theicc
will determine whether or not they can set population and distribution thresholds which, if
reached, would act as a stimulus for more drastic management efforts.

Restor ative M easur es

The following restorative measures are prescribed in the Planning Actions and are explained in
more detail in thissection. A discussion of how these measures were implemented can be found
inthe Summary of Management Strategy Implementation, 1997-2002, under actions 2, 3, and 5.

Route Closures

Toreducedirect mortality from vehiclesand to limit theincreasein surface disturbance from the
proliferation of routes, each discretionary, designated routein ama shall require justification for
the necessity of the route. Designated routes shall be prioritized in terms of importance to FTHLS
and to the oHv community and other public and private route users. Redundant, low priority, and
non-essential routesin mAs shall be closed and restored.

The following process will be utilized to reduce route density in MAS:

Step1- A small, interdisciplinary team shall be formed. The team should include, at a
minimum, biological and recreation staff from the land management agency and
representatives of usrws, the state wildlife agency, the state oHv recreation agency,
and important user groups. Other management agency staff, such as surface
protection specialist or realty specialist, may be added as desirable.

Step 2 - Theteam shall identify non-discretionary routes (e.g., routeswith existing Rows) and
discretionary routes (i.e., routes that can be closed at the discretion of the land
management agency).
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Step 3 - Representatives of users of routes shall assign an importance priority to each
discretionary route. A written justification for each desired open route shal be
prepared.

The team shall evaluate route densities and priorities, FTHL population density and trend data,
FTHL home range size, and habitat disturbance attributed to routesto determine thelevel of route
closures needed to ensure viabl e popul ations of FTHLS. Areas within mAsthat support high levels
of vehicular use and that are particularly important for the FTHL shall beidentified ashigh priority
areas for route closure.

Step 4 - Within areasidentified for route closure, the team shall identify discretionary routes
needing closure. Any discretionary route that serves no identifiable purpose, parallel
routes, routes with no identifiabl e destination, and routes with high resource damage
shall aso berecommended for closure. Routes along utility corridorsand canalsand
routes used by agencies (e.g., Bp access) shall be evaluated for closure except to
specific, authorized users.

Step 5- All necessary federal and state environmental reviews shall be compl eted.
Step 6 - Closed routes shall be signed, as necessary, and restored.

Habitat Rehabilitation

Damaged and degraded areasin the desert may take centuriesto recover their original appearance
and ecosystem function without intervention. Preparation of the ground surface and replanting of
vegetation may speed the restoration of the native flora, the rebuilding of the soil structure, and
the reestablishment of native wildlife. Available techniques are reviewed in Lovich (1993).

Lovich and Bainbridge (1999) estimate low-intensive restoration efforts can cost $30,000 to
$62,000 per acre. Besides being expensive, plants often die after re-vegetation efforts because of
unknown, unpredictable, or uncontrollable environmental factors (e.g., drought or unsuitable soil
conditions). Given the cost, recovery time, and the low to moderate probability of long-term
success of restoration efforts, it is more effective to limit the extent and intensity of the initial
impacts to the land (Lovich and Bainbridge 1999). Nonetheless, there are times when habitat
rehabilitation isworthwhile. When a decision has been reached to restore adegraded areawithin
an MA, and the underlying causes of habitat degradation have been removed (such as closing
routes of travel), the most effective rehabilitation technigues known must be used. Sincelittleis
known about the habitat factorsthat benefit FTHL, initial rehabilitation efforts should beplannedin
an experimental fashion and the results of varioustreatments should be well documented so they
can be improved upon over time.

Corridors

It isrecognized that the Colorado River has been along-term, natural barrier between populations
in Arizonaand California, and that this may have resulted in genetic divergence (seefFigure 2).
During the past century, the populationsin East Mesawere effectively isolated from those to the
west and south by the Salton Sea, extensive agricultural development, canals, and highways.
However, managed areasto thewest (i.e., Y uhaDesert, West Mesa, Ocotillo Wells, and Borrego
Badlands) lie relatively close to one another, and some movement between MAS may occur.
Populationsin the CoachellaValley are probably currently digunct from thosein the Imperia and
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Borrego valleys. Planned actions provide guidance for managersto maintain sufficient habitat to
providefor interchange of FTHLS between mAs, where habitat corridors persist. In thisway, those
naturally adjoining populations of FTHLS will be able to interbreed, helping to maintain genetic
vigor, and natural recolonization could occur in the case of extirpation from local populations.

70



Literature Cited

LITERATURE CITED

Adams, JA., and A.S. Endo. 1980. Soil impacts from off-road vehicles. Chapt. 1, pp. 1-45in
P.G. Rowlands (Ed.), Effects of disturbance on desert soils, vegetation, and
community processes with emphasis on off-road vehicles - acritical review. Unpubl.
BLM Rept., Riverside, Calif.

Adams, JA., A.S. Endo, L.H. Stozy, P.G. Rowlands, and H.B. Johnson. 1982. Controlled
experiments on soil compaction produced by off-road vehiclesin the Mojave Desert,
California. Journ. of Applied Ecol. 19:167-175.

Arizona Game and Fish Department. In prep. Wildlife of special concern in Arizona. Ariz.
Game and Fish Dept. Publication. Phoenix, Arizona.

Barrows, C. 2002. Peer Review Comments: The Proposdal to List the Flat-tailed Horned Lizard
as Threatened and Withdrawal of that Proposal. Letter to usrws, Carlsbad, Calif.

Bauder, E.T.,and A. Larigauderie. 1991. Rehabilitation success and potential of Mojave and
Colorado Desert sites. Rept. to Calif. Dept. of Parks and Rec., Off-Highway Motor
Veh. Rec. Div., Sacramento, Calif.

Beatley, J.C. 1967. Survival of winter annuals in the northern Mohave Desert. Ecology
48(5):745-750.

Beauchamp, B., B. Wone, S. Bros, and M. Kutilek. 1998. Habitat use of the flat-tailed horned
lizard (Phrynosoma mcallii) in a disturbed environment. Journa of Herpetology
32:210-216.

Berry, K.H. 1996. The effects of off-road vehicles on animal populations and habitats: a
review of theliterature. UsGs, Biologica ResourcesDivision, Riverside Field Station,
Riverside, Calif.

Bock, C.E., H.M. Smith, J.H. Bock. 1990. The effect of livestock grazing upon abundance of
the lizard, Sceloporus scalaris, in southeastern Arizona. Journal of Herpetology
24(4):445-446.

Bolster, B., and K. Nicol. 1989. The status of the flat-tailed horned lizard (Phrynosoma
mcallii) in California. Rept. to cbrF, Sacramento, Calif.

Bondello, M.C. 1976. The effects of high-intensity motorcycle sounds on the acoustical
sensitivity of the desert iguana, Dipsosaurus dorsalis. Thesis submitted Calif. St.
Univ., Fullerton. 39pp.

Boundy, J., and T.G. Balgooyen. 1988. Record lengths for some amphibiansand reptilesfrom
the western United States. Herpetological Review 19(2):26-27.

Bransfield, R., and J. Rorabaugh. 1993. Final fish and wildlife coordination act report, All-
American Cana lining project, Imperial County, California. Rept. to Bur. of
Reclamation, Boulder City, Nev.

Brattstrom, B.H. 1978. Bibliography on the effect of noise on non-human vertebrates. Contr.
Rpt. CA-060-CT7-2737 from BLM, Riverside, Calif.

71



Flat-tailed Horned Lizard Rangewide Management Strategy, 2003 Revision

Brattstrom, B.H., and M.C. Bondello. 1983. Effects of off-road vehicle noise on desert
vertebrates. Chapt. 9, pp. 167-221 in R.H. Webb and H.G. Wilshire (eds.)
Environmental Effects of Off-road Vehicles. Impacts and Management on Arid
Regions. Springer-Verlag, New York.

Brown, D.E., and R.A. Minnich. 1986. Fire and changesin creosote bush scrub of thewestern
Sonoran Desert, California. Amer. Midland Naturalist 116:411-422.

Brown, J.H., O.J. Reichman, and D.W. Davidson. 1979. Granivory in desert ecosystems. Ann.
Rev. Ecoal. Syst. 10:201-27.

Bureau of Land Management. 1980. California Desert Conservation Area Plan. BLM,
Riverside, Calif.

Bureau of Land Management. 1981. Y uha Basin AcEc Management Plan. L™, El Centro,
Calif.

Bureau of Land Management. 1982a. Southern East Mesa Area of Critical Environmental
Concern (Acec) Management Plan. BLm, El Centro, Calif.

Bureau of Land Management. 1982b. East MesaWildlife Habitat Management Plan. BLwm, El
Centro, Calif.

Bureau of Land Management. 1983. Y uhaDesert Wildlife Habitat Management Plan. BLMm, El
Centro, Calif.

Bureau of Land Management. 1985. Y uha Desert Management Plan. sLm, El Centro, Calif.

Bureau of Land Management. 1986a. San Sebastian Marsh/San Felipe Creek Management
Plan. BLm, El Centro, Calif.

Bureau of Land Management. 1986b. Proposed 1985 Plan Amendments. Vol. 2. BLM
Riverside, Calif.

Bureau of Land Management. 1987a. Y umaDistrict Resource Management Plan. BLm Y uma,
Ariz.

Bureau of Land Management. 1987b. Algodones Dunes Wildlife Habitat Management Plan.
BLM El Centro, Calif.

Bureau of Land Management. 1988. BLm Manual 6840 - Special status species management.
Release 6-116, Sept 16, 1988.

Bureau of Land Management. 1990. Lower Gila South Resource Management Plan
(Goldwater Amendment). LM Phoenix, Ariz.

Bureau of Land Management. 1992. Y uma District Resource Management Plan Amendment.
BLM Yuma, Ariz.

Bureau of Land Management. 1994a. YumaDistrict (Bill Williams) Resource Management
Plan Amendment. BLM, Yuma, Ariz.

Bureau of Land Management. 1994b. Y uma District (Havasu) Resource Management Plan
Amendment. BLM, Yuma, Ariz.

Bureau of Land Management. No date. Yuma District (Lands) Resource Management Plan
Amendment. BLM, Yuma, Ariz.

72



Literature Cited

Bureau of Land Management. 1997. LechuguillaMohawk Habitat Management Plan. BLMm,
Yuma, AZ.

Bureau of Land Management. 1998. Lower Gila South Resource Management Plan. LM,
Yuma, AZ.

Bureau of Land Management, U.S. Fish and Wildlife Service, California Department of Fish
and Game, California Department of Parks and Recreation, and The Nature
Conservancy. 1995. The Coachella Valley Preserve System Management Plan and
Decision Record. Interagency Rept.

Bureau of Land Management and California Department of Fish and Game. 1990. Flat-tailed
horned lizard management plan. Rept. to BLm and cbrG, Riverside, Calif.

Bureau of Land Management, u.s. Fish and Wildlife Service, and California Department of
Fish and Game. 1989. Environmental assessment for selected control of the common
raven to reduce desert tortoise predation in the Mojave Desert, California BLM,
Riverside, Calif.

Bureau of Reclamation and Imperia Irrigation District. 1990. Draft environmental impact
statement/environmental impact report, All American Canal Lining Project, Imperial
County, California. Lower Colorado Reg. Off., Boulder City, Nev., and Imperial
Irrigation Dist., Imperial, Calif.

Bury, R.B., R.A. Luckenbach, and S.D. Busack. 1977. Effects of off-road vehicles on
vertebrates in the California desert. Fish and Wildlife Service, Wildl. Res. Rept. 8,
Washington, D.C.

Bryant, H.C. 1911. The horned lizards of California and Nevada of the genera Phrynosoma
and Anota. Univ. California Publ. Zool. 9(1):1-84.

California Department of Food and Agriculture. 1991. Environmental assessment of curly top
virus control in California, 1991-1995. Calif. Dept. of Food and Agric., Sacramento,
Calif.

California Department of Food and Agriculture. 1995. (Preliminary Draft) Joint
environmental assessment 1997-2001 of the California Department of Food and
Agriculture Curly Top Virus Control Program for the Bureau of Land Management
and Department of Energy. Calif. Dept. of Food and Agric., Sacramento, Calif.

California Department of Food and Agriculture. 2002. Joint environmental assessment 2002-
2006 of the California Department of Food and Agriculture Curly Top Virus Control
Program for the Bureau of Land Management and Department of Energy. Calif. Dept.
of Food and Agric., Sacramento, Calif. DOE/Ea# 1363.

Carlson, B.A., and W.W. Mayhew. 1988. A petition to the State of CaliforniaFish and Game
Commission (Phrynosoma mcallii). Univ. of Calif., Riverside, Calif.

Carr, L.W., and L. Fahrig. 2001. Effect of road traffic on two amphibian species of differing
vagility. Conservation Biology 15(4):1071-1078.

Collet, R. J. 2002. Phrynosoma mcallii hybrids. Unpubl. presentation in 5th Horned Lizard
Symposium, Portal, Ariz.

73



Flat-tailed Horned Lizard Rangewide Management Strategy, 2003 Revision

Dames & Moore. 1995. Results of flat-tailed horned lizard surveysfor target areas on Naval
Air Facility El Centro Ranges 2510 & 2512. Contract Rept. N68711-91-C-0059. 8pp.

Davidson, E., and M. Fox. 1974. Effects of off-road motorcycle activity on Mojave Desert
vegetation and soil. Madrono 22(8):381-412.

Duck, T.A., T.C. Esque, and T.J. Hughes. 1994. Fighting wildfire in desert tortoise habitat:
considerations for land managers. Pp. 48-67 In Ann Fletcher-Jones (ed.), Desert
Tortoise Council, Proceedings of the 1994 Symposium.

Duncan, R.B., T.C. Esgue, and K.l.Inserra-Echols. 1994. Phrynosoma mcallii (flat-tailed
horned lizard) predation. Herp. Review 25(2):68

Elzinga, C. L., D. W. Salzer, and J. W. Willoughby. 1998. Measuring and Monitoring Plant
Populations. Final BLm Technical Reference 1730-1, Bur. of Land Mgmit.

ESRI. 1998. ArcView GISVersion 3.1. Environmental Systems Research Ingtitute, Redlands,
Calif.

Fisher, M. W. Hodges, A. Holycross, J. Howland, J. Lovich, P. Medica, A. Muth, J.
Rorabaugh, F. Turner, B. Wone, and L. Vitt. 1998. Flat-tailed horned lizard,
Phrynosoma mcallii, population viability analysis. implications for conservation
strategies and research priorities. Unpubl. 20 pp. + Appendices.

Foreman, L.D. (Ed.). 1997. Flat-tailed horned lizard rangewide management strategy. Report
of interagency working group. 61 pp. plus appendices.

Funk, R.S. 1965. Food of Crotalus cerastes laterorepens in Yuma County, Arizona.
Herpetologica 21(1):15-17.

Funk, R.S. 1981. Phrynosoma mcallii. cat. American Amphib. and Reptiles. 281:1-2.

Gardner, SA. 2002. Analyses of diet and geographic variation in leaf-nosed snakes,
Phyllorhynchus. M.S. Thesis. Utah State University, Logan, Utah.

Gardner, T. J. 2002. A Scientific Study of the Flat-tailed Horned Lizard (Phrynosoma mcallii)
at theowsvRrA: Final Report-01 March 2002. CaliforniaState Department of Parksand
Recreation, Off-Highway Motor Vehicle Division, Sacramento, Calif.

Gardner, T. J,, and D. H. Foley 111. 2001. Final report: survey for flat-tailed horned lizards,
Phrynosoma mcallii, at the Naval Air Facility. U.S. Navy Agreement No. N68711-98-
LT-80030, El Centro, Calif.

Gardner, T. J., K. V. Young, and D. H. F. I11. 2001. Final report: management-based study of
the flat-tailed horned lizard, Phrynosoma mcallii. U.S. Bureau of Reclamation Grant
Agreement No. 00FG340008.

Garland, T.J., and W.G. Bradley. 1984. Effects of a highway on Mojave Desert rodent
populations. American Midland Naturalist 111:47-56.

Garrard, C. 2002. StatMod: A tool for interfacing ArcView® GISwith statistical softwareto
facilitate predictive ecological modeling. M.S. Thesis. Utah State University, Logan,

Utah. (software available at http://bioweb.usu.edu/gistools/statmod/)

74


http://bioweb.usu.edu/gistools/statmod/

Literature Cited

Giles, R.H., Jr. 1970. The ecology of a small forested watershed treated with the insecticide
Malathion-s35. Wildl. Monograph No. 24.

Gonzéles-Romero, A., and S. Alvarez-Cérdenas. 1989. Herpetofauna de la region del
Pinacate, Sonora, Mexico: un inventario. Southwestern Naturalist 34(4):519-526.

Grant, T., M. McGrann, J. Neilans, and G. Wright. 2001. A mark-recapture pilot study of the
flat-tailed horned lizard, Phrynosoma mcallii, in the Yuha Basin of southeastern
California. BLM Rept., El Centro Resource Area, Calif. 12 pp.

Hall, J.A. 1980. Direct impacts of off-road vehicles on vegetation. Chapt. 3, pp. 63-74in P.G.
Rowlands (Ed.), Effects of disturbance on desert soils, vegetation, and community
processes with emphasis on off-road vehicles- acritical review. Unpubl. Bur. of Land
Mgmt. Rept., Riverside, Calif.

Hall, R.J., and D.R. Clark. 1982. Responses of the Iguanid lizard Anolis carolinensisto four
organophosphorus pesticides. Environ. Pollution (Series A) 28:45-52.

Henry, S. (ed.). 1999. Flat-tailed horned lizard Rangewide Management Strategy annual
report. Bur. of Land Mgmt., Yuma, Ariz. 12 pp.

Hoddenbach, G.A., and F.B. Turner. 1968. Clutch size of lizard Uta stansburianain southern
Nevada. Amer. Midland Naturalist 80:262-265.

Hodges, W. L. 1995. Phrynosoma mcallii occurrencein Arizona. Contract Rept. No. Q95-15-
K to Ariz. Game and Fish Dept., Phoenix, Ariz.

Hodges, W.L. 1997. Assessing Phrynosoma mcallii (flat-tailed horned lizard) habitat lossin
Arizonaand California. University of Texas, Austin, Tex.

Howard, CW. 1974. Comparative reproductive ecology of horned lizards (Genus
Phrynosoma) in southwestern United States and northern Mexico. J. Ariz. Acad. of
Sciences 9:108-116.

Inouye, R.S. 1991. Population biology of desert annual plants. Pp. 27-54 In G.A. Polis (ed.),
The Ecology of Desert Communities. Univ. of Ariz. Press, Tucson, Ariz.

Interagency Coordinating Committee. 1998. Annua report on flat-tailed horned lizard
Rangewide Management Strategy. Unpubl. report. 11 pp.

Johnson, T.B. 1989. Flat-tailed horned lizard. Wildl. Views 89:15.

Johnson, T.B., and R.B. Spicer. 1985. Phrynosoma mcallii (Hallowell 1852) Flat-tailed
horned lizard. Contr. Rept. No. 14-16-002-81-224 to usFws, Albuquerque, N. Mex.

Jones, K.B. Effects of grazing on lizard abundance and diversity in western Arizona. The
Southwestern Naturalist 26(2):107-115.

Klauber, L.M. 1939. Studies of reptile lifein the arid southwest. Bull. Zool. Soc. San Diego
14:1-100.

Kutilek, M., H. Shellhammer, and W. Bros. 1991. Inventory, wildlife habitat protection
program, and monitoring program for Ocotillo Wells State V ehicul ar Recreation Area,
California. Contract Rept. No. 4-500-9035, Calif. Dept. of Parks and Recreation, Off-
highway Motor Vehicle Recreation Division, Sacramento, Calif.

75



Flat-tailed Horned Lizard Rangewide Management Strategy, 2003 Revision

Lovich, J. E. 1993. Restoration and revegetation of degraded habitat as a management tool in
recovery of the threatened desert tortoise. Unpubl. Rept. of Bur. of Land Mgmt.,
Riverside, Cdlif., for Calif. Dept. of Parks and Rec., Off-highway Motor Veh. Rec.
Div.

Lovich, J.E. and D. Bainbridge 1999. Anthropogenic degradation of the southern California
desert ecosystem and prospects for natural recovery and restoration. Environmental
Management (24). 309-326.

Luckenbach, R.A., and R.B. Bury. 1983. Effects of off-road vehicles on the biota of the
Algodones Dunes, Imperial County, California. J. Applied Ecology 20:265-286.

MacKay, W.P. 1991. Therole of antsand termitesin desert communities. Pp. 113-150 In G.A.
Polis (ed.), The Ecology of Desert Communities. Univ. of Arizona Press, Tucson,
Ariz.

Marshall, R. M., S. Anderson, M. Batcher, P. Comer, S. Cornelius, R. Cox, A. Gondor, D.
Gori, J. Humke, R. P. Aguilar, I. E. Parra, and S. Schwartz. 2000. An Ecological
Analysisof Conservation Prioritiesin the Sonoran Desert Ecoregion. Prepared by The
Nature Conservancy Arizona Chapter, Sonoran Institute, and Instituto del Medio
Ambiente y e Desarrollo Sustentable del Estado de Sonora with support from
Department of Defense Legacy Program, Agency and Institutional partners. 146 pp.

Mayhew, W.W. 1965. Hibernation in the horned lizard, Phrynosoma M'callii. Comp.
Biochem. Physiol. 16:103-119.

Mayhew, W.W. 1967. Comparative reproduction in three speciesof the genusUma. Pp. 45-65
InW. W. Milstead (ed.), Lizard Ecology: A Symposium. Univ. of Missouri Press.

Mayhew, W.W. 1968. Biology of desert amphibians and reptiles. Pp. 195-356 In G.W.
Brown, Jr. (ed.), Desert Biology. Academic Press, New York. Vol. 1, 635pp.

Meffe, G.K. and C.R. Carroll. 1994. Principles of Conservation Biology. Sinauer Associates,
Inc., Sunderland, Mass.

McCalvin, C. 1993. Surveysfor seven rare plant species, the flat-tailed horned lizard, and the
Colorado desert fringe-toed lizard. Rept. to Bur. of Reclamation, Boulder City, Nev.

Miller, P. A. 1999. Home range (?) of the flat-tailed horned lizard Phrynosoma mcallii. MS
Thesis. Utah State University, Logan, Utah.

Minnich, R.A. 1994. Post-fire succession in desertscrub communities of Southern California.
Pp. 93-112 In Ann Fletcher-Jones (ed.), Desert Tortoise Council, Proceedings of the
1994 Symposium.

Mitchell, N.C. 1999. Effect of introduced ungulates on density, dietary prefences, homerange,
and physical condition of the iguana (Cyclura pinguis) on Anegada. Herpetologica
55(1):7-17.

Muth, A., and M. Fisher. 1989. A report on the status of native lizards on the Salton SeaNaval
Base, Imperial County, California. usrws Contract Rept. PO-10120-87-350. 36pp.

76



Literature Cited

Muth, A., and M. Fisher. 1992. Development of baseline data and procedures for monitoring
populations of the flat-tailed horned lizard, Phrynosoma mcallii. Contr. Rept. No.
FG9268 to Calif. Dept. of Fish and Game, Sacramento, Calif.

NAF El Centro. 2001. Integrated Natural Resources Management Planfor Nava Air Facility El
Centro and Target Areas.

Nicolai, N.C. and J.E. Lovich. 2000. Preliminary observations of the behavior of male, flat-
tailed horned lizards before and after an off-highway vehicle race in California. Cal.
Fish and Game 86:208-212.

Nicholson, L. 1978a. The effects of roads on tortoise populations. Report to the Bureau of
Land Management, Riverside, Calif. Contract No. CA-060-CT8-000024.

Nicholson, L. 1978b. The effects of roads on desert tortoise populations. Pages 127-129 in
Proceedings of the 1978 Desert Tortoise Council Symposium.

Norris, K.S. 1949. Observations on the habits of the horned lizard Phrynosoma mcallii.
Copeia 1949:176-180.

Norris, K.S,, and C.H. Lowe, Jr. 1951. A study of the osteology and musculature of
Phrynosoma m'callii pertinent to its systematic status. Bull. Chicago Acad. Sci.
9(7):117-125.

Olech, L.A. Undated. Status of the flat-tailed horned lizard (Phrynosoma mcallii) on Bureau
of Land Management administered land in California. sBLm Rept., El Centro, Calif.

Olech, L.A. 1986. 1986 monitoring report: flat-tailed horned lizard rel ative abundance, routes
Y 1851 and Y 1955, Yuha Basin AcEC. BLM Rept., El Centro Resource Area. 4pp.

Otis, D.L., K.P. Burnham, G.C. White, D.R. Anderson. 1978. Statistical inference from
capture data on closed animal populations. Wildlife Monographs No. 62.

Parker, W.S., and E.R. Pianka. 1975. Comparative ecology of populations of the lizard Uta
stansburiana. Copeia 1975:615-632.

Peterson, R. L. 1991. L etter from Robert L. Peterson, Entomol ogist-Project Leader, Curly Top
Virus Control Program, Calif. Dept. of Food and Agric., Fresno, Calif. to Gavin
Wright, Wildlife Biologist, BLm, El Centro. Subject: Harvester ant survey April 22-29,
1991.

Pianka, E.R., and W.S. Parker. 1975. Ecology of horned lizards: A review with special
reference to Phrynosoma platyrhinos. Copela 1975(1):141-162.

Piest, L. and B. Knowles. 2002. An analysis of the status and land ownership of flat-tailed
horned lizard habitat in Arizona. Unpubl. AGFD Rept., Yuma, AZ.

Rado, T. 1981. Analysisof actual and potential loss of flat-tailed horned lizard (Phrynosoma
mcallii) habitat. Rept. to Bur. of Land Mgmt., Sacramento, Calif.

Reeder, T. W., and R. R. Montanucci. 2001. Phylogenetic analysis of the horned lizards
(Phrynosomatidae: Phrynosoma): Evidence from mitochondrial DNA and
morphology. Copeia 1975(2):309-323.

Rodriguez, R. 2002. Evauation of the status, distribution, and development of
education/interpretation material s of theflat-tailed horned lizard, Phrynosoma mcallii

77



Flat-tailed Horned Lizard Rangewide Management Strategy, 2003 Revision

(Halowell) in Mexico. Final Report. Centro Intercultural de Estudios de Desiertosy
Océanos, A.C. Puerto Pefiasco, Sonora, Mexico.

Rorabaugh, J. 1994. An analysis of scat counts as a survey method for the flat-tailed horned
lizard (Phrynosoma mcallii). usFws, Phoenix, Ariz.

Rorabaugh, J. 1996a. Surveys for flat-tailed horned lizard at Pinta Sands, Cabeza Prieta
National Wildlife Refuge, Arizona, 3-5 May 1996. Memorandum. usrFws, Phoenix,
Ariz.

Rorabaugh, J. 1996b. Surveys for the flat-tailed horned lizard, Phyrnosoma mcallii, at the
Carrizo Impact Area, Imperial County, California. Rept. to Dept. of the Navy,
Southwest Div., San Diego, Calif.

Rorabaugh, J. 1996¢. Surveys for the flat-tailed horned lizard, Phyrnosoma mcallii, at the
Salton Sea Test Base, Imperial County, California. Rept. to Dept. of the Navy,
Southwest Div., San Diego, Calif.

Rorabaugh, J. 1997. Surveys for flat-tailed horned lizard at Pinta Sands, Cabeza Prieta
National Wildlife Refuge, Arizona, 5-7 May 1997. Memorandum. US Fish and
Wildlife Service, Phoenix, Ariz.

Rorabaugh, J., M. Coffeen, and L. Piest. 2002. Human disturbance in the Flat-tailed Horned
Lizard Yuma Desert Management Area. Unpubl. report. 14pp.

Rorabaugh, J.C., C.L. Palermo, and S.C. Dunn. 1987. Distribution and rel ative abundance of
the flat-tailed horned lizard (Phrynosoma mcallii) in Arizona. Southwest. Natural.
32(1):103-109.

Rorabaugh, J.C., S. Vissman, and B.L. Morrill. 2000. A multi-agency conservation agreement
for the flat-tailed horned lizard in the Sonoran Desert of southwestern Arizona and
southeastern California. Pages 75-76 in W.L. Halvorson and B.S. Gebow (eds.),
Creative Cooperation in Resource Management, extended abstracts. u.s. Geological
Survey, Western Ecological Research Center, Sonoran Desert Field Station, University
of Ariz., Tucson.

Rosen, P.C., and C.H. Lowe. 1994. Highway mortality of snakes in the Sonoran Desert of
southern Arizona. Biological Conservation 68(1994):143-148.

Ryti, R.T., and T.J. Case. 1988. Field experiments on desert ants. testing for competition
between colonies. Ecology: 69:1993-2003.

Schmidt-Nielsen, K. 1964. Desert Animals. Physiological Problems of Heat and Water. 230
pp. Dover Public., Inc. N.Y.

Secretariade Medio Ambiente y Recursos Naturales. 2002. Proteccion ambiental — Especies
natives de México defloray faunasilvestres— Categorias deriesgo y especificaciones
para su inclusién o cambio — Lista de especies en riesgo. Diario Oficia de la
Federacion, 6 de Marzo de 2002.

Setser, K. 2001. Final Report. Scientific study of the flat-tailed horned lizard, Phrynosoma
mcallii, at owsvrRA: 2000 Field Season. Cadlifornia Department of Parks and
Recreation, Off-Highway Motor Vehicle Division, Ocotillo Wells District.

78



Literature Cited

Setser, K. and K.V. Young, 2000. Fina Report. Scientific Study of the Flat-tailed Horned
Lizard, Phrynosomamcallii, at owsvraA, 1999 Field Season. California Department of
Parks and Recreation, Off-Highway Motor Vehicle Recreation Division, Ocotillo
Wells District.

Sherbrooke, W. C. 1987. Captive Phrynosoma solare rai sed without antsor hibernation. Herp
Review 18:11-13.

Smith, G.R., and R.E. Ballinger. 1994. Temperature relationships in the high atitude
viviparous lizard, Sceloporusjarrovi. Amer. Midland Nat. 131:181-1809.

Smith, H.M. 1946. Handbook of Lizards: Lizards of the United States and Canada. Comstock
Publishing, Ithaca, N. Y.

Stebbins, R.C. 1985. A Field Guide to Western Reptiles and Amphibians. Houghton Mifflin
Co., Boston, Mass.

Tevis, L. 1958. Germination and growth of ephemeralsinduced by sprinkling a sandy desert.
Ecology 39:681-688.

Tracy, C.R. 1994. Patterns of fire incidence and implications for management of desert
wildlife management areas. Pp. 93-112 In Ann Fletcher-Jones (ed.), Desert Tortoise
Council, Proceedings of the 1994 Symposium.

Turner, D.S,, and J.C. Rorabaugh. 1998. Phrynosoma platyrhinos (Desert horned lizard).
Predation. Herpetological Review 29(2):101.

Turner, F.B., and P.A. Medica. 1982. The distribution and abundance of the flat-tailed horned
lizard (Phrynosoma mcallii). Copeia 1982(4):815-823.
Turner, F.B., P.A. Medica, and H.O. Hill. 1978. The status of the flat-tailed horned lizard

(Phrynosoma mcallii) at nine sites in Imperial and Riverside Counties, California.
Rept. to Bur. of Land Mgmt., El Centro, Calif.

Turner, F.B., J.C. Rorabaugh, E.C. Nelson, and M.C. Jorgensen. 1980. A survey of the
occurrence and abundance of the flat-tailed horned lizard (Phrynosoma mcallii) in
California. Lab. of Nuclear Med. and Radiation Biol., Univ. of Calif., Riversde, Calif.

Turner, R.M., and D.E. Brown. 1982. Sonoran desert scrub. In Biotic Communities of the
American Southwest-United States and Mexico. Desert Plants 4(1-4):181-221.

Twedt, B. 2001. Flat-tailed horned lizard Rangewide Management Strategy annual report; 1
July 1999 - 30 June 2001. Bureau of Land Mgmt., Yuma, Arizona.

Twedt, B. and G. Wright (eds.). 2002. Flat-tailed horned lizard Rangewide Management
Strategy biannual report. Bureau of Land Mgmt. 24 pp.

u.s. Fishand Wildlife Service. 1982. Endangered and threatened wildlifeand plants; review of
vertebrate wildlife for listing as endangered or threatened species. Federal Register
47(521):58454-58460.

u.s. Fishand Wildlife Service. 1985. Endangered and threatened wildlife and plants; review of
vertebrate wildlife; notice of review. Federal Register 50(181):37958-37967.

u.s. Fish and Wildlife Service. 1989. Endangered and threatened wildlife and plants; animal
notice of review. Federal Register 54(4):554-579.

79



Flat-tailed Horned Lizard Rangewide Management Strategy, 2003 Revision

u.s. Fish and Wildlife Service. 1991. Endangered and threatened wildlife and plants; animal
candidate review for listing as endangered or threatened species, proposed rule, 50
CFR Part 17, Federal Register 58(225).

u.s. Fishand Wildlife Service. 1993. Endangered and threatened wildlife and plants: Proposed
ruleto list theflat-tailed horned lizard asthreatened. Federal Register 58(227):62624-
62629.

u.s. Fish and Wildlife Service. 1996a. Memorandum from Sam F. Spiller, usFws, Ariz.
Ecological ServicesField Off.,toMg. J. D. Cox, Dir. of Range Mgmt., Marine Corps
Air Stn., Yuma. April 17, 1996. Subject: Biological opinion and conference opinion
for existing and proposed activities by the Marine Corps Air Station - Yumain the
Arizona portion of the Y uma Training Range Complex.

u.s. Fish and Wildlife Service. 1996b. Memorandum from Field Supervisor, Carlsbad Field
Office, usFws, to BLM State Director, California. July 9, 1996. Subject: Formal
endangered species consultation/conference on renewal of the five-year pesticide use
permit to the California Department of Food and Agriculture for use of malathion to
control curly to virusin California. Biological Opinion No. 1-06-96-F-32.

u.s. Fish and Wildlife Service. 1997. Endangered and threatened wildlife and plants;
withdrawal of the proposed rule to list the flat-tailed horned lizard as threatened.
Federal Register 62(135):37852-37860.

u.s. Fish and Wildlife Service. 2001. Memorandum from Acting Field Supervisor, usrFws,
Sacramento Office, to State Director, BLM, Sacramento, California. Nov. 21, 2001.
Subject: Formal Section 7 Consultation on Renewal of a Five Year Pesticide Use
Permit to the California Department of Food and Agriculture for use of malathion to
control curly-top virusin Fresno, Kings, Kern, Los Angeles, Merced, Monterey, San
L uis Obispo, San Joaquin, SantaBarbara, Stanislaus, Imperial, and VenturaCounties,
California [6840(P); CA 930.6].

u.s. Fishand Wildlife Service. 2001. Endangered and threatened wildlife and plants; notice of
reinstatement of the 1993 proposed listing of the flat-tailed horned lizard as a
threatened species and the reopening of the comment period on the proposed rule.
Federal Register 66(247):66384-66385.

u.s. Fish and Wildlife Service. 2003. Endangered and threatened wildlife and plants;
withdrawal of the proposed rule to list the flat-tailed horned lizard as threatened.
Federal Register 68(2):331-348.

Vasek, F.C., H.B. Johnson, and G.D. Brum. 1975a. Effects of power transmission lines on
vegetation of the Mojave Desert. Madrono 23(3):114-130.

Vasek, F.C., H.B. Johnson, and D.H. Eslinger. 1975b. Effects of pipeline construction on
creosote bush scrub vegetation of the Mojave Desert. Madrono 23(1):1-13.

Webb, R.H., H.C. Ragland, W.H. Godwin, and D. Jenkins. 1978. Environmental effects of
soil property changes with off-road vehicle use. Environ. Manage. 2(3):219-233.

Webb, R.H., and H.G. Wilshire. 1978. An annotated bibliography of the effects of off-road
vehicles on the environment. Unpubl. rept. u.s. Geol. Survey Open File Rept 78-149.

28pp.

80



Literature Cited

Webb, R.H., and H.G. Wilshire (Ed.) 1983. Environmental Effects of Off-Road Vehicles:
Impacts and Management in Arid Regions. Springer-Verlag, N. Y.

White, G.C. and K. P. Burnham. 1999. Program MARK: Survival estimation from
populations of marked animals. Bird Study 46 Supplement, 120-138. (Availableonline
from http://www.cnr.col ostate.edu/~gwhite/mark/euring.PDF)

Wilcox, B.A., and D.D. Murphy. 1985. Conservation strategy: the effects of fragmentation on
extinction. Amer. Naturalist 125:879-887.

Wilson, K.R., and D.R. Anderson. 1985. Evauation of two density estimators of small
mammal population size. Journal of Mammalogy 66:13-21.

Wone, B., and B. Beauchamp. 1995a. Observations on the escape behavior of the horned
lizard Phrynosoma mcallii. Herpetological Review 26(3): 132.

Wone, B., and B. Beauchamp. 1995h. Baseline population size estimation of the horned lizard
Phyrnosoma mcallii at Ocotillo Wells State V ehicular Recreation Area, San Diego and
Imperial Counties, California. Rept. to Calif. Dept. of Parks and Rec., Off-Highway
motor Veh. Div.

Wone, B., B. Beauchamp, and M. Kutilek. 1994. Development of methods for monitoring
population trends of Phrynosoma mcallii at Ocotillo Wells State V ehicular Recreation
Area, Calif. Rept. to Calif. Dept. of Parks and Rec., Contract No. C9314012. 21pp.

Wone, B., B. Beauchamp, and M. Kutilek. 1997. Annua monitoring of Phrynosomamcallii at
Ocotillo Wells State Vehicular Recreation Area, San Diego and Imperial Counties,
California. Final Report Contract no. C9754004, California State Parks Off-Highway
Motor Vehicle Division, Sacramento, Calif.

Wone, B., B. Beauchamp, E. G. Olson, and B. O. Wolf. 1991. Occurrence and distribution of
the flat-tailed horned lizard, Phrynosoma mcallii, at Ocotillo Wells State Vehicular
Recreation Area and the acquisition area, California, based upon a survey of their
scats. Contract Rept. No. SG-0514 to the Calif. Dept. of Fish and Game.

Wright, G. R. 1993. Flat-tailed horned lizard status report - September 1993. BLm Rept., El
Centro Resource Area, California. 59pp. + appendices and maps.

Wright, G. R. 2002. Flat-tailed horned lizard monitoring report. BLM Rept., El Centro
Resource Area, Calif. 55pp.

Wright, G. and T. Grant. 2002. Mark-recapture estimates of the flat-tailed horned lizard
(Phrynosoma mcallii) in the Yuha Basin of California. Draft report, Bureau of Land
Mgmt., El Centro, Calif. 13 pp.

Young, K.V. 1999. Scientific study of the flat-tailed horned lizard, Phrynosoma mcallii, at
owsVRA: 1998 field season. California State Parks Off-Highway Motor Vehicle
Division, Sacramento, Calif.

Young, K. V.,and A. T. Young. 2000. Final report: scientific study of the flat-tailed horned
lizard, Phrynosoma mcallii. u.s. Dep. of Navy Contracts N68711-95-L T-C0032,
N68711-95-L T-C0035. 72 pp.

81



Flat-tailed Horned Lizard Rangewide Management Strategy, 2003 Revision

APPENDICES
Appendix 1. 1997 Conservation Agreement...........cccceevveeececiimeeeeeeeeeessesssnnns 83|
Appendix 2. Federal Plans Affecting Flat-tailed Horned Lizard Habitat........ 90|
Appendix 3. Legal Description of Management and Research Areas........... 93|
Appendix 4. Population Monitoring Protocol..........ccccuceceiiiieiiiicieicseessineenans 98|
| Appendix 5.  Distribution Monitoring Protocol ........c..ccccecevseesesesseesssessesnsnnns 100]
[ Appendix 6. Project Evaluation Protocol........cccccceeeeoeeeeeerieeeeeeeee e 102]
[ Appendix 7. Fencing and Removal Survey Protocols........cccccccurvrrrrireeersnnnes 105|
[ JAppendix 8. Forms and Data Sheets.........c..ccoueeeiiciueeeriiiiineeeriiiinneerecisnseeeas 107|

82



Appendices

Appendix 1. 1997 Conservation Agreement

CONSERVATION AGREEMENT
PHRYNOSOMA MCALLII, FLAT-TAILED HORNED LIZARD

1. PURPOSE AND NEED

Theflat-tailed horned lizard is a small, phrynosomatid lizard inhabiting sandy flats and valleys from the
Coachella Valley, Cadlifornia, south and east through the Borrego and Imperia valleys, California,
Southwestern Y uma County, Arizona, and adjacent portionsof BgjaCaliforniaNorte and Sonora, Mexico.
Approximately 34 percent of flat-tailed horned lizard habitat has been converted to urban or agricultural
uses, or was inundated by the Salton Sea early in this century and is no longer occupied by the species.
Six key habitat areas remain in the United States, including the Ocotillo Wells area, Borrego Badlands,
West Mesa, YuhaDesert, and East Mesain California, and the YumaDesert in Arizona. These areasare
subject to a variety of activities that degrade habitat, including agricultural, residential, and industrial
development, off-highway vehicle use, geothermal development, sand and gravel operations, military
activities, fire, and construction of roads, canals, and utilities. Although population trendsare difficult to
monitor, evidence suggests popul ations may have declined in two key areas, including northern East Mesa
and the YuhaDesert. The Fish and Wildlife Service proposed the flat-tailed horned lizard as a threatened
speciesin aNovember 29, 1993 Federal Register Notice. Collection of the speciesis prohibited by state
law in Arizona and California. Further information on the status, distribution, taxonomy, and threats
facing this species can be found in the Rangewide M anagement Strategy (Appendix 1), which servesasa
Conservation Assessment and Conservation Strategy.

Occupied habitat is under the jurisdiction of a variety of federal, state, local government, and private
entities. Theprimary land owners or managers of flat-tailed horned lizard habitat in Californiainclude; the
Bureau of Land Management, Department of the Navy, California Department of Parks and Recreation
(Ocaotillo Wells State Recreational Vehicle Area and Anza Borrego Desert State Park), Bureau of
Reclamation, and privateindividuals. In Arizona, the primary land ownersor managersare; Marine Corps
Air Station Y uma, Bureau of Reclamation, Bureau of Land Management, ArizonaState Land Department,
and privateindividuals. In both states, the u.s. Border Patrol is empowered with broad law enforcement
authority and conducts many activitiesin flat-tailed horned lizard habitat, particularly within 25 miles of
theinternational boundary. Local governments, including citiesand counties, affect location and types of
development, and may affect rates of growth within their jurisdiction. The six key habitat areas are
managed primarily by the parties to this agreement.

This Conservation Agreement has been initiated to conserve the flat-tailed horned lizard by reducing
threatsto the species, stabilizing the species' popul ations, and maintaining its ecosystem. The document's
primary purpose is to conserve the flat-tailed horned lizard through conservation measures under the
Endangered Species Act of 1973, as amended.

The Conservation Agreement establishes a general framework for cooperation and participation among
signatories. The signatories will provide support to the program as needed, and will provide input on
current and future program needs. The Agreement is made and entered into to meet the following
objective: 1) Implement the Flat-tailed Horned Lizard Rangewide Management Strategy (Appendix 1),
thus establishing an open process by which to identify and carry out such actions as will conserve the
species through voluntary participation of public and private partners.

II.INVOLVED PARTIES

In order to meet the present and/or future needs of this conservation effort, this Agreement may be
modified or amended at any time by mutual written concurrence of the cooperating agenciesto facilitate
additional cooperators. The parties below are currently involved in this agreement.
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Ecological Services - Carlsbad Field Office
U.S. Fish and Wildlife Service

2730 Loker Avenue West

Carlsbad, California 92008

Ecological Services Phoenix Field Office
U.S. Fish and Wildlife Service

2321 West Royal Palm Road, Suite 103
Phoenix, Arizona 85021-4951

U.S. Bureau of Land Management
California Desert District

6221 Box Springs Boulevard
Riverside, Cdifornia 92507

U. S. Bureau of Land Management
YumaDistrict

2555 Gila Ridge Road

Y uma, Arizona 85365

U.S. Bureau of Reclamation
YumaArea Office
P.O.Box D

Y uma, Arizona 85356

Marine Corps Air Station - Yuma
Box 99220
Y uma, Arizona 85369-9220

U.S. Navy
El Centro Naval Air Facility
El Centro, California 92243-5001

Arizona Game and Fish Department
2221 West Greenway Road
Phoenix, Arizona 85023-4399

California Department of Fish and Game
330 Golden Shore, Suite 50
Long Beach, California 90802

Cdifornia Department of Parks and Recreation
Off-Highway Motor Vehicle Division

Ocotillo Wells State Recreational Vehicle Area
P.O. Box 320

Borrego Springs, California 92004

California Department of Parks and Recreation
AnzaBorrego Desert State Park

P.O. Box 299

Borrego Springs, California 92004

1. AUTHORITIES

Theauthoritiesfor theinvolved partiesto participatein this Conservation Agreement arederived fromthe
following legidlation:
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U.S. FISH AND WILDLIFE SERVICE:

Endangered Species Act of 1973, as amended

Fish and Wildlife Act of 1956, as amended

Fish and Wildlife Coordination Act of 1934, as amended
Sikes Act of 1960, as amended

U.S. BUREAU OF LAND MANAGEMENT

Endangered Species Act of 1973, as amended
Federal Land Policy Management Act
Sikes Act of 1960, as amended

U.S. BUREAU OF RECLAMATION

Endangered Species Act of 1973, as amended
Fish and Wildlife Coordination Act of 1934, as amended

MARINE CORPS AIR STATION - YUMA

Endangered Species Act of 1973, as amended
Sikes Act of 1960, as amended

U.S. NAVY EL CENTRO NAVAL AIRFACILITY

Endangered Species Act of 1973, as amended
Sikes Act of 1960, as amended

ARIZONA GAME AND FISH DEPARTMENT

Arizona Revised Statute 17-231.B-7
Endangered Species Act of 1973, as amended
Sikes Act of 1960, as amended

CALIFORNIA DEPARTMENT OF FISH AND GAME

Endangered Species Act of 1973, as amended
Sikes Act of 1960, as amended

California Fish and Game Code section 1802
California Fish and Game sections 3450 et seq.

CALIFORNIA DEPARTMENT OF PARKS AND RECREATION
Endangered Species Act of 1973, as amended

In addition to the above-listed legidlative authorities, the following interagency agreements provide a
framework for cooperation and participation among invol ved partiesin the conservation of speciestending
towardslisting: aMemorandum of Understanding signed by the U.S. Fish and Wildlife Service, the U.S.
Bureau of Land Management, the U.S. Forest Service, the National Park Service, the National Marine
Fisheries Service, and the International Association of Fish and Wildlife Agencies, issued on January 25,
1994 and amended on March 20, 1994 (Appendix 2); and aMemorandum of Understanding signed by 14
federal agencies, including among others, the U.S. Fish and Wildlife Service, the U.S. Bureau of Land
Management, U.S. Bureau of Reclamation, and Department of Defense on September 28, 1994 (A ppendix
3).
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IV.IMPLEMENTATION OF CONSERVATION ACTIONS

Conservation actions necessary to ensure the long-term persistence of the flat-tailed horned lizard are
identified in the Flat-tailed Horned Lizard Management Plan implementation schedule. Subject to
availability of funds and compliance with all applicable regulations, the involved parties agree to
implement actions according to scheduled completion dates and by responsible parties, as shown in the
implementation schedule. If threats have been removed to adegree that the flat-tailed horned lizard does
not meet the definition of a threatened species, pursuant to the Act, the Fish and Wildlife Service may
withdraw the proposed ruleto list the flat-tailed horned lizard asthreatened. If the speciesis withdrawn
and it becomesknown that there arethreatsto the survival of the speciesthat are not or cannot be resolved
through this or any Conservation Agreement, the species will be re-assigned to candidate status and an
appropriate listing priority assigned.

NOW THEREFORE, in consideration of the above premises, the cooperators enter into this Agreement as
full and equal partnersto accomplish its purpose and objectives.

All cooperators agree to:

1. Further develop and implement the objectives, strategies, and tasks of the Flat-tailed
Horned Lizard Rangewide Management Strategy

2. As needed for this conservation effort, and as available, provide program personnel with
facilities, equipment, logistical support, and accessto lands under their control.

3. Participate regularly in ICC and MOG meetings to enhance communication and
cooperation, and to help develop annual or other work plans and reports.

4, Develop and distribute public information and educational materials on this conservation
effort.

5. Provide ongoing review of, and feedback on, this conservation effort.

6. Cooperate in development of major media rel eases and media projects.

7. Keep local governments, communities, the conservation community, citizens, and other

interested and affected parties informed on the status of this conservation effort, and solicit their
input on issues and actions of concern or interest to them.

8. Whenever possible, devel op voluntary opportunities and incentives for local communities
and private landowners to participate in this conservation effort.

9. Assist in generating the funds necessary to implement this conservation effort.

V. FLAT-TAILED HORNED LIZARD INTERAGENCY COORDINATING
COMMITTEE

1. Theinvolved parties shall designate a representative to serve on the Flat-tailed Horned Lizard
Interagency Coordinating Committee (ICC). ThelCC shall monitor theimplementation of the Rangewide
Management Strategy and provide aforum for exchange of information onthe species. ThelCC shall also
be responsible for specific tasks as set forth in the implementation schedule. Through mutual agreement
among designated representatives of al involved parties, the ICC may recommend changes in the tasks
and scheduling of task implementation to the MOG, as described in the implementation schedule of the
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Rangewide Management Strategy. The ICC shall in no way make recommendations to or serve as an
advisory group to afederal agency.

Designated representatives shall attend at least two meetings of the ICC annually for the life of this
Agreement to review progress and coordinate work priorities and schedul es.

VI.FLAT-TAILED HORNED LIZARD MANAGEMENT OVERSIGHT GROUP

Theinvolved parties shall designate amanagement-level representativeto serve on the Flat-tailed Horned
Lizard Management Oversight Group (FTHL MOG). TheFTHL MOG will perform management-level duties,
as described in the Rangewide Management Strategy and as identified by theicc. The FTHL MOG shall
meet semi-annually, or as needed. Members of the FTHL MOG have been selected by each signatory
agency, and are listed below.

Bureau of Land Management, California
Bureau of Land Management, Arizona

Bureau of Reclamation, Yuma

U.S. Fish and Wildlife Service, Region 1

U.S. Fish and Wildlife Service, Region 2
Arizona Game and Fish Department
California Department of Parks and Recreation

El Centro Resource Area Manager

Y uma Field Office Manager

Y uma Area Manager

Assistant Field Supervisor, Carlsbad
Field Supervisor, Phoenix

Y uma Region Supervisor

Ocaotillo Wells SVRA Superintendent

AnzaBorrego Desert State Park

El Centro Naval Air Station

Barry Goldwater Range

California Department of Fish and Game

Superintendent

Resource Management Officer
Range Management Officer
Regional Manager

VIlI. ADMINISTRATIVE CLAUSES

1 Nothing herein shall be construed as obligating the parties to expend or asinvolving the
parties in any contract or other obligation for the payment of money in excess of appropriations
authorized by law and administratively allocated to work described herein.

2. This agreement is not a fund obligating document, and each party shall carry out its
separate activities in a coordinated and mutually beneficial manner. Any activity that may create
an exchange of funds will be conducted outside the scope of this agreement as authorized by law
or regulations of each party.

3. All parties are hereby put on notice that the Arizona Game and Fish Department's
participation in this agreement is subject to cancellation by the Governor of Arizona pursuant to
A.R.S. 38-511 if any person is significantly involved in initiating, negotiating, securing, drafting,
or creating a contract on behalf of the state of Arizona or any of its departments or agencies at
any time while the contract or any extension of the contract isin effect, or is an employee of any
other party to the contract in any capacity or a consultant to any other part of the contract with
respect to the subject matter of the contract.

4, This Agreement will not be effective with respect to the Arizona Game and Fish
Department until the fully executed Agreement is filed with the Arizona Secretary of State.

5. Pursuant to the laws of Arizona (A.R.S. 35-124 and 35-215, and section 41-1179.04, as
amended), California, and the United States, all jointly maintained books, accounts, reports, files,
and other records relating to this Agreement shall be subject at all reasonable times to inspection
and audit by the state of Arizona, the state of California, and the federal government for five
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years after completion of the Agreement. Such records shall be reproduced as designated by the
state of Arizona, the state of California, and the federal government.

6. Any contracts entered into as aresult of this Agreement shall comply with al state and
federal contracting laws, including all applicable laws prohibiting discriminatory employment
practices by contractors. Contracts entered into by the state of Arizona shall incorporate the
Arizona Governor's Executive Order No. 75-5 entitled "Prohibition of Discrimination in State
Contracts - Non-discrimination in Employment by Government Contractors and Subcontractors'.

7. To the extent required or permitted by the laws of Arizona (Arizona Revised Statutes
section 12-1518 and any successor statutes), California, and the United States, the cooperators
agree to use arbitration, after exhausting all applicable administrative remedies, to resolve any
dispute arising out of this agreement, where not in conflict with federal law or laws of the state of
California. Any arbitration with respect to real property shall occur in the state where the rea
property islocated or, if the real property is owned by the United States, shall be conducted
pursuant to federal law.

IT ISMUTUALLY AGREED AND UNDERSTOOD BY AND BETWEEN THE COOPERATORS
THAT:

1 Specific work projects or activities that involve transfer of funds services, or property
among cooperators to this Agreement may require execution of separate agreements or contracts.

2. Specific proposed project actions or changes in management activities may require
amendments to existing land use plans and further environmental analysis before implementation.

3. Conflicts between or among cooperators concerning procedures or actions under this
Agreement that cannot be resolved at the operational level (i.e. by cooperator representatives to
the MOG or ICC) will be referred to the next higher level within each cooperator, as necessary,
for resolution.

VIIl. DURATION OF AGREEMENT

Theterm of this Agreement shall begin on the datethe Agreement isfiled with the Secretary of Stete, after
signed by all parties, and end after all tasks identified in the implementation schedule are compl eted, or
until terminated by mutual concurrence of al the parties. The involved parties shall review the
Conservation Agreement and its effectiveness annually to determine whether it should berevised. Within
ayear of completing the tasks identified in the implementation schedule, the Conservation Agreement
shall be reviewed by the involved parties and either modified, renewed, or terminated. This Agreement
may, at any time, be amended, extended, modified, supplemented, or terminated by mutual concurrence.
Any party may withdraw from this Agreement by providing 60 days notice to the other partiesin writing.

88



Appendices

IX. SIGNATURES
[The original, signed signature pages are not included]

IN WITNESS WHEREOF:
The cooperators hereto have executed this Agreement as of the last written date below.

For the U.S. DEPARTMENT OF INTERIOR, FISH AND WILDLIFE SERVICE, REGION 1
Michael Spear, Regional Director

For the U.S. DEPARTMENT OF INTERIOR, FISH AND WILDLIFE SERVICE, REGION 2
Nancy Kaufman, Regional Director

For the U.S. DEPARTMENT OF INTERIOR, BUREAU OF LAND MANAGEMENT,
CALIFORNIA STATE OFFICE

Edward Hastey, State Director

For theU.S. DEPARTMENT OF INTERIOR, BUREAU OF LAND MANAGEMENT, ARIZONA
STATE OFFICE

Denise Meridith, State Director

For the U.S. DEPARTMENT OF INTERIOR, BUREAU OF RECLAMATION, LOWER
COLORADO REGION

Raobert Johnson, Regional Director

For the U.S. DEPARTMENT OF DEFENSE, MARINE CORPSAIR STATION - YUMA
C. J. Turner, Commanding Officer

For the U.S. DEPARTMENT OF DEFENSE, EL CENTRO NAVAL AIR FACILITY
Captain P. T. Madison, Commanding Officer

For the ARIZONA GAME AND FISH DEPARTMENT
Duane Shroufe, Director

For the CALIFORNIA DEPARTMENT OF FISH AND GAME
Jacqueline E. Schafer, Director

For the CALIFORNIA DEPARTMENT OF PARKS AND RECREATION
Donad Murphy, Director
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Appendix 2. Federal Plans Affecting Flat-tailed Horned Lizard Habitat

Bureau of Land Management lands

In 1980, the Secretary of the Interior signed the California Desert Conservation Area Plan (BLM
1980) prescribing land uses on BLM-administered lands in California. The existing network of
designated routes is illustrated on BLmM's Desert Access Guides (maps). The Desert Plan
established two Acecsto conservethe FTHL - the Y uhaBasin (40,622 acres) and East MesaACECS
(40,712 acres). The Desert Plan al so directed that habitat management plans be written for lands
adjacent to these Acecs. Although not designated specifically for the FTHL, the San Sebastian
Marsh/San Felipe Creek Acec (6,337 acres) and Dos Palmas Acec (14,400 acres) also contain
habitat for the FTHL.

In 1990, the BLM and cDFG signed the"Management Strategy for the Flat-tailed Horned Lizard on
Bureau of Land Management Administered Lands within the California Desert Conservation
Area’ (BLM and corc 1990). Habitat categories were defined, and a category map was devel oped
inthe plan. A policy and formulawereinstituted for projectsto compensate for lost or degraded
habitat. Other management activities to reduce habitat degradation and loss were implemented.
M easuresimplemented through various plans were brought into a species rangewide (California
only) context. Among these were the research program, the inventory and monitoring program,
interagency coordination, and habitat compensation.

California

Yuha Basin Acec

In 1981, acombined plan was prepared for the Y uhaBasin Acec (BLm 1981). Specific actionsin
the plan were designed to protect sensitive cultural and wildlife resources while allowing for
mineral material sales, geothermal development, and motorized vehicle competitive events. In
1983, a habitat management plan was prepared for the adjacent Y uha Desert area (BLM 1983).
Measures were similar to the Yuha Basin Acec Plan with additional measures dealing with
monitoring of FTHL population trends, exchanges and acquisitions, and formation of an
interagency coordinating committee. In responseto indications of declining FTHL popul ations and
increasing damageto cultural resources dueto route proliferation and cross-country vehicletravel
in'YuhaBasin, the"Y uha Desert Management Plan” (BLm 1985) was prepared. Thisplan covers
both of the previous areas plus several adjacent Acecs and Natural Areas. The plan tightened
controls on, but did not eliminate oHv competitive events. Routes of travel were reduced in
number. Camping was restricted to a 25-foot corridor along routes of travel. Law enforcement
wasincreased. Other actions dealing with interagency coordination and monitoring of population
trends were strengthened. In 1985, the Y uha Basin Acec was expanded to 63,000 acres.

East Mesa ACEC

In 1982, the " Southern East MesaAcec Management Plan” (BLm 1982a) and "East MesaWildlife
Habitat Management Plan" (BLm 1982b) were completed. The two plans covered adjacent areas
and included similar measures. Although not previously conducted in East Mesa, competitive
eventswereformally prohibited, but oil and gasleasing and geothermal energy devel opment were
allowed. The Acec is closed to minera material sales. Inventory and monitoring of FTHL
populations were given a high priority.
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San Sebastian Marsh/San Felipe Creek ACEC

In 1986, the " San Sebastian Marsh/San Felipe Creek [Acec] Management Plan” (sLm 1986a) was
signed. Based on scat counts, FTHLS are locally abundant in this ACEC (BLM 1986a). Most
measures in the plan were aimed at protecting and enhancing the aquatic and riparian resources.
TheAcec isclosed to vehicle entry. The Acec encompasses about 5,100 acres administered by the
BLM and about 1,250 acres administered by the cDFa.

Dos Palmas ACEC

Limited FTHL habitat is found in the Dos Palmas Acec aong the northeastern side of the Salton
Sea. This area encompasses about 14,400 acres of federal, state, and private lands. Dos Palmas
Acec originated in 1980 as the Salt Creek Acec, at the time about 2,500 acres to protect Y uma
clapper rail, desert pupfish, and other sensitive biol ogical resources, including the FTHL. In 1998,
BLM prepared an Ecosystem Management Plan for the Acec and continues to implement that
today.

West Mesa

TheWest Mesaacec was officially designated in 1986 to protect habitat of the FTHL, rare plants,
and cultural resources. No plan has been written at thistime. The ACEC encompasses more than
20,300 acres, including about 1,600 acres of private land.

Algodones Dunes

A habitat management plan for the Algodones Dunes was prepared in 1987 (BLm 1987b). Based
on scat counts, FTHLS are present in small numbers, mostly around the periphery of thedunes. The
plan focuses on general enhancement and protection of the floraand faunaof the dunes. Most of
the dunes north of Highway 78 is designated wilderness; the dune area south of Highway 78 is
open to vehicular cross-country travel.

Arizona

BLM Y umaField Office manages approximately 900 acres of potential FTHL habitat. These 19 land
parcelsrangein areafrom 1.6 to 335 acres with an average area of 46 acres. Most of the potential
FTHL habitat is poor quality because parcels are typically small, fragmented, and disturbed.

BLM manages lands within the Y umaField Office under the Y umaDistrict Resource Management
Plan (BLm 1987a) and the Lower Gila South Resource Management Plan (sLm 1998). In addition,
amendments have been developed for the Yuma Resource Management Plan. They are the:
Lower Gila South Resource Management Plan — Goldwater Amendment (sLm 1990), Yuma
District Resource Management Plan Amendment (BLm 1992), Yuma District (Bill Williams)
Resource Management Plan Amendment (sLm 1994), Yuma District (Havasu) Resource
Management Plan Amendment (Lm 1994), Y uma District (Lands) Resource Management Plan
Amendment, and LechuguillaMohawk Habitat Management Plan (BLm 1997).

Currently, the FTHL RMsisaddressed in the Lechuguilla-Mohawk Habitat M anagement Plan, and
BLM-Y umahas been following the Rms sinceitsinception. BLM-Y umaplansto incorporate therms
in its upcoming resource management plan.
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Department of Defense Lands

California

The Congress haswithdrawn two military rangesin California, R-2510 (West Mesa) and R-2512
(East Mesa). The ranges have been withdrawn from all forms of appropriation under public land
laws and are reserved for use by the Secretary of the Navy for defense-related purposes. This
withdrawal became effective on October 1, 1996, and is in effect for 25 years. FTHLS occur
throughout both of these ranges. Although the ranges are withdrawn from entry for non-military
uses, R-2510 is adjacent to an oHv open area, and trespass oHv activity occurs. R-2512 also has
some oHv use but to a lesser extent. Land management strategies and responsibilities will be
devel oped through a new memorandum of understanding between sLm and the Department of the
Navy.

Arizona

The passage of the Military Lands Withdrawal Act of 1986 (Public law 99-606) transferred land
management responsibilities on the BMGR to the BLM. However in 2001, land management
responsibilities transferred back to the pob under the Military Lands Withdrawal Act of 1999
(Public law 106-65). pob will manage the BMGR under the Integrated Natural Resources
Management Plan, which isin preparation as of thiswriting.

On the BMGR, FTHL habitat occursin portions of three specia areas: 1) the Gran Desierto Dunes
ACEC; 2) the Yuma Desert and Sand Dunes Habitat Management Area; and 3) the extreme
western portion of the Tingjas Altas Mountains ACEC. In these areas, oHv uUse, camping, new
rRows, and other land use authorizations are limited. For safety reasons, MCAS-Y umaissuesrange
passes for visitors to the BMGR. Visitors are restricted to driving street-legal vehicles, which
further inhibits off-road travel.

For military activities on the BMGR, the usFws has prepared a conference opinion (UsFws 1996a)
that provides guidance for activities affecting the FTHL.

Bureau of Reclamation lands

About 600,000 acres, mostly in Imperial County, California, were withdrawn by Secretarial
orders dating back to the early 1900's for use by the Bor in development of the All-American
Canal, Boulder Canyon, Colorado River Storage, and Y uma Reclamation projects. Lands were
withdrawn from settlement, sales, ocation under the mining laws, and entry. Withdrawn landsare
managed by the BLM under an agreement with the Bor signed in 1978. The Federal Land Policy
and Management Act of 1976 directed agencies holding withdrawals to work with the BLm to
determine which withdrawal swere obsol ete and should be terminated; agency recommendations
were to be submitted to the Department of the Interior for review and approval. In January 1992,
recommendations reflecting the coordinated efforts of the Bor, BLM, and the Imperia and
Coachella Valey Irrigation Districts were submitted to the Department of the Interior. It was
recommended that 133,712 acres continue under withdrawal and that withdrawal s be terminated
on 444,781. The California Desert Conservation Area Plan (BLm 1980) will cover lands released
from withdrawal. Unless within the boundaries of the 1964 Lower Colorado River Land Use Plan,
lands continuing under withdrawal and covered under the earlier agreements will be managed by
BOR.
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Appendix 3. Legal Description of Management and Research Areas

Description of Yuma Desert Flat-tailed Horned Lizard Management Area

Beginning in the northwest corner of the area, the northern boundary of the mA is approximately
50 feet south of the BMGR boundary to accommodate County 14th Street and itsright-of-way. On
the eastern side of the mA, the boundary follows Foothills Boulevard south to the Auxiliary 2
service road. East and south along the Auxiliary 2 road toitsend in Sec. 23in T.11S,, R.21W.
The boundary then follows a southeasterly direction to the International Boundary. The southern
boundary of the ma follows the International Boundary to Avenue D. The boundary includes
federally administered lands in the Five-Mile Zone east of Avenue D and south of County 23rd
Street, excluding the State Prison and the Y uma City Landfill. Along County 23rd Street and the
western side of the BMGR, the boundary follows the proposed Area Service Highway route,
excluding the proposed highway and its rRow.

In the interim period until a full analysis of alternative corridors is completed, federally
administered lands within theBMGR west of the proposed route of the Area Service Highway and
in the Five-Mile Zone north of the proposed route will be managed in accordance with
prescriptions that apply to MAS.

QUAD SHEETS:

East boundary — Butler Mountains, VVopoki Ridge SE, Vopoki Ridge, W. of Vopoki Ridge, Fortuna
SW, Fortuna

North boundary — Fortuna, Yuma East
West boundary — Yuma East, Yuma SE, S.E. of Somerton, S. of Somerton

South boundary — S. of Somerton, S.E. of Somerton, W. of VVopoki Ridge, Vopoki Ridge SW,
Vopoki Ridge SE, Butler Mountains

Description of East Mesa Flat-tailed Horned Lizard Management Area
All are San Bernardino Meridian.

[East boundary] Beginningin Sec. 31inT.16S., R.20E. at theintersection of Frontage Road and
West Levee Road on the north side of the All-American Canal, then northwest along the West
Levee Road (on west levee of Coachella Canal) to Highway 78 (Glamis Highway) in Sec. 35in
T.13S, R.17E;

[North boundary] then west on Highway 78 to the intersection with an unnamed dirt road in
NWYINEY.ANEY4 Sec. 2in T.14S., R.16E.;

[West boundary] then south on thisdirt road to the intersection with sLm Route A181 in Sec. 23
in T.14S., R.16E., then south on BLM Route A181 to BLM Route A3410 in Sec. 11 in T.15S,,
R.16E., then eastward and southward on LM Route A3410 to BLM Route A357 in Sec. 18 in
T.15S., R.17E, then east on BLM Route A357 for about 0.3 miles to the west side of Sec. 17 in
T.15S., R.17E., then south on thewest side of Sec. 17, 20, 29, 32in T.15S., R.17E. and Sec. 5, 8,
and 17inT.16S., R.17E to the Frontage Road on the north side of Interstate Highway 8in Sec. 17
inT.16S., R.17E.;
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[South boundary] then east on Interstate 8 Frontage Road to the west side of EZ2E%2 Sec. 31 in
T.16S., R.19E., then due north to the northern side of Sec. 31, then east 1.0 milesto thewest side
of EV2EY2 Sec. 32in T.16S., R.19E., then due south to the Frontage Road, then east to the west
side of Sec. 36 in T.16S., R.19E., then north to the N%2 Sec. 36, then due east 1 mile to the east
side of Sec. 36, then south to Frontage Road, then east on Frontage Road to the West Levee Road.

QUAD SHEETS:

East boundary - Grays Well, Cactus, Glamis SE, Glamis SW, Glamis NW.
North boundary - Glamis NW, Holtville NE.

West boundary - Holtville NE, Holtville East, Glamis SW.

South boundary - Glamis SW, Midway Well NW, Midway Well, Grays Well.

Description of West Mesa Flat-tailed Horned Lizard Management Area
All are San Bernardino Meridian.

[East boundary] Beginning in southeast corner of Sec. 30in T.14S., R.13E. and north along the
east side of Sec. 30, 19, 18, and 7 to the south side of N%2 of Sec. 7, then west and north around
SWYANEY4 Sec. 7, then west and north around NWYANEY4 Sec. 7, then west along the north side
of N%2 Sec. 7, then north about 0.15 miles along the east side of Sec. 13in T.14S,, R.12E. to the
southeast corner of Sec. 12, thenin Sec. 12, west and north around E¥2SEY4, then west and north
and east around SWYANEY4, then north along the west side of NEYZNEY4, thenin Sec. 1in T.15S,
R.12E., north along the west side of SW¥.SWY4, then west and north around NWY4SEY4, then
west and north around EY2NW?Y4, then west to the southeast corner of Sec. 35in T.13S,, R.12E,,
then north along the west side of Sec. 35 to the northeast corner of Sec. 35, then west and north
around E¥2 of Sec. 26, then west along the northern side of Sec. 26 W2, 27, and 28 to the
intersection with BLM Route SF291 (transmission power line serviceroad), then northwest on sLMm
Route SF291 to the northern side of Sec. 28inT.12S., R.11E., then west on the north side of Sec.
28 to the southeast corner of Sec. 20, then north on the east side of Sec. 20 to Highway 86, then
northwest on Highway 86 to the northern side of Sec. 20, then west on the northern side of Sec.
20to the southeast corner of Sec. 18in T.12S., R.11E., then north along the east side of Sec. 18to
Highway 78;

[North boundary] then west on Highway 78 to the west side of Sec. 18in T.12S,, R.10E.;

[West boundary] then south on thewest side of Sec. 18in T.12S., R.10E., then west on the north
sideof Sec. 24inT.12S,, R.9E. to thewest side of TarantulaWash, then southeast a ong the west
side of TarantulaWash to the south side of Sec. 24, then east to the northwest corner of Sec. 30in
T.12S., R.10E., then south aong the west side of Sec. 30 and east along the south side of Sec. 30,
then south on the west side of Sec. 32 and east along the south side of Sec. 32 to Carrizo Wash
near the northeast corner of Sec. 5in T.13S., R.10E., then south along the west side of Carrizo
Wash through Sec. 5, 8, 17, 20, 29, and 32in T.13S., R.10E., and then south through Sec. 5, 8,
17,20, 29, and 32in T.14S,, R.10E. to theintersection with BLM Route SF397 in NWY4Sec. 32in
T.14S., R.10E., then southeast on BLM Route SF397 to an unnamed, east-west route along the
northern side of the SW¥SEY Sec. 15 in T.15S, R.10E., then west about .25 miles to the
boundary of the u.s. Navy Target 103 at about the northwest corner of SEV4SEY4 Sec. 15, then
south along the boundary of Target 103 (approximately west side of SEY4SEY4 Sec. 15 and EV2EY2
Sec. 22 to the south side of Sec. 22in T.15S, R.10E.,
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[South boundary] then (along the boundary of Target 103) east on the south side of Sec. 22 and
east and south around NWY4 of Sec. 26in T.15S, R.10E., then east along the south side of NEY4
of Sec. 26 and N%2 Sec. 25, in T.15S., R.10E., and N%2 Sec. 30 and NW¥%4 Sec. 19, in T.15S,,
R.11E., then north along the east side of NW¥4 Sec. 19, then north and east around the SY2SWY4
Sec. 20, then north along the east side of Sec. 20 and 17, then east a ong the south side of Sec. 9,
then north along the east side of Sec. 9, then east along the north side of Sec. 10, then north along
the east side of Sec. 3, in T.15S., R.11E and along the east side of Sec. 34 and 27 in T.14S,,
R.11E, then diagonally from the southeast corner to the northwest corner across Sec. 22, thewest
along the north side of Sec. 21, then north on the east side of Sec. 17 to the 120-ft. contour line,
then northwest on this contour line to the intersection with sBLm Route SF274 in Sec. 17 T.14S,,
R.11E., then northwest on BLM Route SF274 to the intersection with BLM Route SF391 in Sec. 6
T.14S., R.11E., then southwest on BLM Route SF391 to the boundary of U.S. Navy Target 101in
Sec. 32 T.14S., R.12E., then southeast along the boundary of Target 101 to the southwest corner
of Sec. 34inT.14S., R.12E., then west on the south side of Sec. 34, 35,and 36in T.14S., R.12E.,
then south along the west side of Sec. 30in T.14S,, R. 13E., then along the south side of Sec. 30
to the southeast corner of Sec. 30.

QUAD SHEETS:

East boundary - Brawley NW, Calipatria SW, Kane Spring, Kane Spring NE.

North boundary - Kane Spring NE, Kane Spring NW.

West boundary - Kane Spring NW, Harpers Well, Plaster City NW, Painted Gorge.
South boundary - Painted Gorge, Plaster City, Superstition Mountain, Brawley NW.

Description of Yuha Desert Flat-tailed Horned Lizard Management Area
All are San Bernardino Meridian.

[East boundary] Beginning at the International Boundary Road on the east side of Sec. 19 in
T.17S., R.13E., then north along the eastern edge of public landslying west of the WestsideMain
Cana Service Road in T.17S., R.A3E.; T.17S, R.12E.; and T.16%:S., R.12E. to Interstate
Highway 8;

[North boundary] then east along the south side of Interstate Highway 8 to the west side of Sec.
30inT.16S, R.11E;

[West boundary] then south along the west side of Sec. 30 and 31 (T.16S., R.11E.) about 1.5
miles to the intersection with BLM Route Y 1929, then south on BLM Route Y 1929 to BLM Route
2716inSec. 12inT.17S, R.10E., then south on BLM Route Y 2716, to BLM Route Y 2722 in Sec.
11inT.17S, R.10E., then south to the International Boundary Road,

[South boundary] then east aong the International Boundary Road to the east side of Sec. 191in
T.17S,, R.13E.

QUAD SHEETS:

East boundary - Mount Signal, Yuha Basin, Plaster City.
North boundary - Plaster City, Painted Gorge.

West boundary - Painted Gorge, Coyote Wells.

South boundary - Coyote Wells, Yuha Basin, Mount Signal.
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Description of Borrego Badlands Flat-tailed Horned Lizard Management Area
All are San Bernardino Meridian.

[East boundary] Beginning at the road near the northeast corner of the SEY4 of Sec. 32
(unsurveyed) in T.11S., R.8E., then north along the east side of Sec. 32, 29, 20, and 17
(unsurveyed), then east on the south side of Sec. 9and 10in T.11S., R.8E. to the east side of the
east fork of Palo Verde Wash in Sec. 10, then northwest and north along the east side of Palo
Verde Wash to Borrego Springs Highway, then northwest along Borrego Springs Highway to the
intersection with Truckhaven Trail in NEYASSWY4 Sec. 13 in T.10S., R.7E., then west on
Truckhaven Trail to the 800-ft. contour line in NEYANWY4 Sec. 14, then north and northwest
along the 800-ft. contour linethrough Sec. 14,11, 12, 1, and 2in T.10S, R7E and Sec. 35, 34, 27,
28,21,and 20in T.9S,, R.7E. to the northern side of Sec. 20in T.9S,, R.7E;

[North boundary] then west aong the northern side of Sec. 20 and 19 in T.9S., R.7E. and the
northern side of Sec. 24 and 23in T.9S., R.6E. to the northwest corner of Sec. 23;

[West boundary] then south on the west side of Sec. 23in T.9S,, R.6E. to the intersection with
the Rockhouse Trail in VaSSWY:NW Sec. 23, then southeast on Rockhouse Trail (west fork in Sec.
36, 1, 6, 7) through Sec. 23, 26, 25,and 36 in T.9S., R.6E. and Sec. 1in T.10S., R.6E. and Sec. 6
and 7 in T.10S,, R.7E. to the northwest corner of Sec. 17 in T.10S., R.7E., then east along the
northern side of Sec. 17, then south along the eastern side of Sec. 16, 21, 28, and 33 in Sec.
T.10S,, R.7E. and the eastern side of Sec. 4, 9, 16, and NW%4 Sec. 21 in T.11S,, R.7E. to the
southwest corner of NWY4 Sec. 16;

[South boundary] then west on the south side of NW¥4 of Sec. 21 then south on the south side of
EY2 Sec. 21, then east on the south side of Sec. 21, 22, and 23 to the Borrego Mountain Wash Jeep
Trail in Sec. 23inT.11S,, R.7E., then north along the Borrego Mountain Wash Jeep Trail to the
intersection with the San Felipe Creek Road in SWY4SEY4 Sec. 14, then west along the San Felipe
Creek Road to the east side of Sec. 32 (unsurveyed) in T.11S., R.8E.

QUAD SHEETS:

East boundary - Borrego Mountain, Fonts Point, Clark Lake, Clark Lake NE.
North boundary - Clark Lake NE.

West boundary - Clark Lake NE, Clark Lake, Borrego Sink

South boundary - Borrego Sink, Borrego Mountain
Description of Ocotillo Wells Flat-tailed Horned Lizard Research Area
All are San Bernardino Meridian.

East boundary Beginning at theintersection of Highway 86 and Highway 78in Sec. 17in T.12S,
R.11E., then north along Highway 86 to the north side of Sec. 9in T.11S,, R.10E.;

North boundary then west on the northern side of Sec. 9, 8, and 7in T.11S., R.10E., then north
on the east side of Sec. 1in T.11S,, R.9E to the intersection with the northern fork of Arroyo
Salada Wash in VANEYZNEYANE of Sec. 1., then northwest along this wash through Sec. 36 in
T.10S., R.9E. and east through N%2N%2 Sec. 35 and 34 to theintersection with Truckhaven Trail in
NEYANEY4, then west on Truckhaven Trail to thewest side of Sec. 30 (Imperial/San Diego County
Line);
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West boundary then south on the west side Sec. 30 and 31in T.10S., R.9E. and the west side of
Sec. 6 and 7 in T.11S., R.9E to a point about 0.6 miles south of the northwest corner of Sec. 7,
then due west 4 miles, then due south along the west side of Sec. 16, 21, 28, and 33in T.11S,,
R.8E. and the west side of Sec. 4in T.12S., R.8E. to Highway 78;

South boundary then east on Highway 78 to the intersection with Highway 86.

QUAD SHEETS:

East boundary - Kane Spring NE, Kane Spring NW.

North boundary - Kane Spring NW, Truckhaven, Seventeen Palms.
West boundary - Seventeen Palms, Shell Reef, Borrego Mountain.

South boundary - Borrego Mountain, Kane Spring NW, Kane Spring NE.
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Appendix 4. Population Monitoring Protocol

| ntroduction

This protocol describes how to establish and survey 12 plotson ama and is based on Wright and
Grant’s (2002) surveys of the Y uha Desert MA.

Plot salection

The MmA can be stratified based on coarse habitat differences (three strata were defined based on
substratein the Y uhaDesert mA). The 12 plots should be divided between strata. Plots should be
randomly sel ected from within the strata. Each plot should measure 200 x 200 m (4 ha; 10 acres).
Dividethe plot into 20, 10 m-wide north/south lanes using pin flags (this takes 400 pin flags and
about a day of work).

Disturbance surveying

Data on substrate and disturbance should be collected for each plot in a separate procedure
(usually after flagging the plot on thefirst day). Each of the threetechnicianswalkstheflag lines
(one beginning at each end and one beginning in the middle), and records the substrate and
disturbance category at thetip of his/her toe on every tenth step until each technician hasrecorded
100 point observations (see data sheet in[Appendix 8). A vehicletrack isrecorded if the point was
in avehicle track of any kind of any age. Two digital photos should also be taken at each plot,
from the middle of the north and south sides, facing into the plot.

Lizard surveying

All surveysshall be conducted from April through September when air temperatures are between
25 and 37 °C (75 and 100 °F) (Y oung and Y oung 2000). Each plot is to be surveyed by three
technicianslooking for lizards while walking side by side in each lane, taking care to search the
whole plot thoroughly. Technicians should begin searching 20 minutes before sunrise. Theentire
plot should be searched in amorning before temperatures get too hot for the lizards to be on the
surface (it generally takes three people two to four hours per plot). Each plot should be surveyed
for five consecutive days.

When aFTHL is found, all data on the Horned Lizard Observation Data Sheet (see[Appendix 8)
should be filled in completely. Additional data to be collected while walking the plot includes
number of horned lizard scat seen and other lizard species observed.

To minimize survey variance, always use the same number of people each day on a plot and use
the same peopleon aplot for all survey days. Try to search for the same amount of time each day,
and only search al areas and lanes of the plot once aday, giving equal effort to each area of the
plot. Rotate where you start the plot each day from one side to the other and then from the center
in either direction, thus ensuring that each portion of the plot is searched under the ideal
temperature regime.

Data analysis

Capture histories are to be analyzed using the computer programn MARK (Otiset al. 1978; White
and Burnham 1999), which gives an estimate of the population using the plot. Population
estimates for adults and juveniles (<60 mm svL) should be obtained separately. The most
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appropriate model, as determined by MARK’s model selection procedure (using Akaike's
Criterion and M(0) as a baseline), should be used for abundance estimates, although models
determined to have unrealistic assumptions (i.e., regarding individual capture heterogeneity,
capture response, or temporal variability) may be disregarded. The population calculated by
MARK can't smply bedivided by 4 hato get adensity estimate (Otiset al. 1978). Morelizards
usethe plot over timethan are on the plot at any singletime. Many homerangesare only partially
inthe plot. To calculate density, the mean maximum distance moved (MM DM) method of Wilson
and Anderson (1985) should be used. This method adds aboundary strip around the plot using the
observed recapture distances during the survey as an index of home range size for that site/year.
This method is more appropriate than using a set boundary based on home range averages
because FTHL home range size varies according to habitat, gender, size, density of lizards, how
wet the year isand how long you follow thelizard (Y oung and Y oung 2000; Setser 2001; Y oung,
pers. obs.; Kirk Setser, pers. comm.).

99



Flat-tailed Horned Lizard Rangewide Management Strategy, 2003 Revision

Appendix 5. Distribution Monitoring Protocol

Distribution shall be monitored through one-hour presence/absence surveys at one-hectare (100 x
100 m) [2.5 acre (330 x 330 ft.)] sample points. All surveys shall be conducted from April
through September when air temperatures are between 25 and 37 °C (75 and 100 °F) (Y oung and
Y oung 2000). Surveys should be conducted by personnel who have demonstrated competence at
locating FTHLS. The distribution monitoring datasheet in should be used for data
collection. Each sample point should be surveyed by only one person, but it isrecommended that
researcherswork in pairs (drive together to the general areaand split up to survey nearby sample
points).

Key Areas

Within each mA, two permanent key areas will be selected for long-term monitoring. These key
areaswill serve as an early warning system where |ocalized popul ation declines can be detected
before becoming widespread. Hence, key areas should be sel ected in areas of known or suspected
habitat decline, most likely on the margins of the mA. Key areas can be of any shape, but should
be four square miles (10.4 km?) in total area. A control area, also four square miles, should be
selected in the interior of the ma away from disturbances, to serve as a control against which
changesin distribution within key areas can be compared. Within each area, 30 permanent one-
hectare sample points should be randomly selected. Thirty additional sample points should be
randomly sel ected from outside the control and key areas. Theselast 30 pointsarefor refining the
predictive distribution model over time and should not be permanent. Choose all sample points
ahead of time and assign an identifying number to each. Vary which area you sample from week
to week to avoid a seasonal bias. Sample each point only once each year. In subsequent years,
resample the permanent points in the control and key areas, but select new random points for
model refinement.

Monitoring Protocol at Sample Points

To survey, navigate to a sample point with a GPS unit, put down atall pin flag to mark the
position (the center of the hectare), note the starting time, then take a digital photo from the
middle point, facing whichever direction you feel best represents the average habitat of that
hectare. Spend up to one hour searching carefully within a 50-meter radius of the flag. Measure
disturbance and other variables of interest during your initial search by collecting 50 “toe point”
samples. This is done by walking north/south transects spaced 10-20 m apart and recording
whether thereisavehicletrack (of any size or age) or other variable of interest (e.g. galletagrass)
within two m (6.5 ft) of every 10th footstep (if you encounter a horned lizard track while doing
toe point samples, pause the sampling and follow the track—you can finish your sampling later).
If you encountered arFTHL while measuring disturbance, no additional searchingisneeded. If you
did not encounter a FTHL, continue surveying in any fashion that gives good coverage of the
hectare and maximizes the chance of encountering a FTHL (tracking is encouraged when
conditions allow). Note presence of scat, but focus on finding alizard. The survey ends after one
hour, or assoon asarTHL isfound and disturbance data have been gathered. Note end time, check
that all dataarefilled out and then (if conditions permit) navigate to the next sample point (witha
goal of completing two or three samples per person each morning).

100



Appendices

Data analysis

The presence or absence of FTHLS (represented asa 1 or O respectively) at each location servesas
the dependent variable to be used in conjunction with Gis overlays that represent various habitat
features (the independent variables) in alogistic regression model. Using a recently devel oped
ArcView extension, StatMod (Garrard, 2002), the goal isto create a predictive spatial model of
FTHL occurrence within the mA and surrounding area. Such a model predicts probability of
presence, and should indicate areas of high and low importance to the lizard. Proximity to roads
and agriculture, aswell asdisturbancefrom oy activity (if available ascis overlays) can also be
used as predictor variables, thus allowing assessment of their effects upon FTHL occurrence.

StatM od samplesthe independent variables at each survey point, and theresulting dataset isused
to create the model. The user has great flexibility in model creation (e.g. selecting which
independent variables will be used in the model through either backward elimination, forward
selection, stepwise selection, no selection, or specifying certain variablesthat must beincluded).
Careful thought should be given to the choice of independent variables and to the settings for
model parameters. Either categorical or continuous predictor variables may be used. It is
recommended that Chris Garrard (Utah State University), or another statistician familiar with
gpatial modeling, be consulted prior to undertaking any analyses. The StatMod extension and a
user’s guide are available (at no cost) at http://bioweb.usu.edu/gistool s/statmod/ but to run the
logistic regression model requires ArcView 3.2 and SAS statistical software. The model can be
refined as additional survey data are collected.
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Appendix 6. Project Evaluation Protocol

| ntroduction

The objective of this protocol is to provide an assessment of FTHL presence or absence at
proposed project siteswithin FTHL habitat on federal lands outside of MAS, to determine whether
mitigation may berequired (mitigation and compensation are automatically required on mas, and
compensation is required on all historic FTHL habitat on signatory lands outside of mAs). If the
results indicate the species is present in a proposed project area, that project will be subject to
appropriate mitigation and compensation. Surveysto determine presence or absence of the species
areonly required in areas of unknown occurrence (mitigation and compensation are automatically
required in areas of known occurrence). However, a project proponent can forego these surveys
by assuming the speciesis present and applying appropriate mitigation and compensation. If less
than 20 acres of continuous potential habitat remain on and adjacent to the project site, no surveys
or mitigation will be required (but compensation will still be required).

Areas of Known Occurrence

Resource and |and management agencies have mapped areas of known FTHL occurrence (Figure]
B). Within the historical range, assume the species is present if:

1. Thereisalocality record within two miles; and

2. the habitat is continuous (i.e., not divided by impermeable barriers such as a canal) and
suitable between the locality and the project site; and

3. major habitat alteration or conversion has not taken place since the species was
detected.

Areas of Unknown Occurrence

In areas of potentially suitable habitat within or on the edge of the species range in
which presenceis not assumed, surveys must be conducted to determine the presence or absence
of FTHLS at project sites prior to project initiation. If the surveysindicate FTHLS are present at the
project site, then mitigation and compensation will berequired. If al survey requirementsare met
and the species is deemed absent, then mitigation is not required.

Required Authorizations and Qualifications

Only persons authorized by AGFD (in Arizona) or cporc (in California) shall conduct surveysand
handle FTHLS. Investigators shall have experience in surveying for FTHLS, including ability to
recognize and follow FTHL tracks, or shall obtain training from an experienced investigator. Prior
to any survey effort, a survey proposal shall be developed and approved by AGrFD (in Arizona),
cDFG (in California), and/or by the state or federal agency that managesthe landsto be surveyed.

Survey Protocol

Althoughinvestigators shall focus on finding horned lizards, both scat and horned lizards shall be
noted. All surveys shall be conducted from April through September when air temperatures are
between 25 and 37 °C (75 and 100 °F) (Y oung and Y oung 2000). For projects that will impact
lessthan nine hectares (22 acres), surveys should cover an area of at | east nine hectares, centered
on the proposed project site (unless one or more edges of the project site are unsuitable habitat, in
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which case the surveyswould be conducted in adjacent suitable habitat). A minimum of four one-
hour presence/absence surveys shall be conducted in this area, with one of the
surveys centered on the project site.

For larger projects the number of one-hour presence/absence surveys will increase in the
following manner:

Project impact size (ha) Number of one-hour presence/absence surveys
10-25 4
26-50 6
51-100 8
100-260 (1 section) 10
=260 10 per section
Road Surveys

FTHLS are often easier to detect on roadways than during walking surveys. Thus, road surveys
shall also be conducted and shall consist of driving all roads at least twice in or near the survey
areaand recording any horned lizards observed. Workers should drive very slowly (no morethan
10 miles per hour on unpaved roads) to allow detection of lizards. Road surveys should be
conducted from April through September primarily in the morning when air temperatures range
from 25 to 37 °C (Y oung and Y oung 2000).

Data Records

Thelocation of transects, and each FTHL, desert horned lizard, and horned lizard scat found during
walking or road surveys shall be recorded on maps of scale no lessthan 1:24,000. Date and time
observed, and (if captured) sex and snout-vent length shall be recorded for each horned lizard
observed. A 35-mm color photograph with the lizard filling at least half of the frame shall be
taken of each horned lizard. A sample of horned lizard scat shall be collected. A qualitative
assessment of the habitat should be conducted, including listing dominant perennial and annual
plants, substrate types, and level of disturbance (noteroads, oHv tracks, vegetation removal, etc.)
Photographs can be used to document habitat characteristics. Survey dates, and beginning and
ending times and surface temperatures of each survey shall be recorded. Any blocks of time not
actually spent conducting the survey shall be subtracted from thetota survey time. Datacollected
during walking surveys shall be recorded on the attached sample survey form. Survey resultsshall
be detailed in areport to which all survey forms and data on lizards, including photographs and
maps, shall be appended.
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I nter pretation of Survey Results

The following criteria shall be used to derive presence or absence of the FTHL from the survey
results:

Soecies present if:
1. rFTHLS arefound; or

2. Horned lizard scat is found and the desert horned lizard is unlikely to occur at the
project site; or, as noted previously,

3. NoFTHLs are found; but
a) FTHLS have been found within two miles of the project site, and
b) The habitat is continuous or suitable between the locality and the project site.
Soecies absent if:
1. No scat or horned lizards are found; and

a) No FTHLS have been found within two miles of the project site; or

b) rFTHL locality record(s) exist within two miles, but the habitat isnot continuous
or suitable between the locality and project site; or

2. Scat isfound, no FTHLS are found, but desert horned lizards occur within two miles of
the project site; and

a) No FTHL locality record(s) exist within two miles of the project site; or

b) rFTHL locality record(s) exist within two miles, but the habitat isnot continuous
or suitable between the locality and project site.

If, based on the above analysis, FTHLS are deemed present, locality records, scat occurrence, and
descriptions of habitat shall be sent to the icc secretary to update the distribution map.
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Appendix 7. Fencing and Removal Survey Protocols

In accordance with Measurelg|of the Mitigation section, sites of permanent or long-term (greater
than one year) projectsin mAs where continuing activities are planned and where FTHL mortality
could occur may be enclosed with FTHL barrier fencing. After clearing the enclosed area of horned
lizards following the protocol described in this appendix, no on-site monitor is required (see
Measure[7]of the Mitigation section). Fencing for the purpose of producing arTHL barrier along
roads (see Mitigation Measure @ shall also follow these protocols as applicable. Prior to any
fencing or removal survey, a proposal shall be developed and approved by AGrD (in Arizona),
cDFG (in California), and/or by the state or federal agency that managesthe landsto be surveyed.

Fencing Protocol
Barrier fences for the exclusion of FTHLS shall follow these specifications:

1) Thebarrier fence shall be constructed along the entire perimeter of the project and be
inset sufficiently from the perimeter of the parcel to allow for construction and
mai ntenance.

2) Barrier material shall be 0.25" mesh hardware cloth and 36” in height
3) Barrier material shall be buried 6” deep, providing 30" above the surface.

4) Barrier material shall be securely attached to t-posts or fence posts and barbed wire
strung at heights of 15" and 30” (A third barbed wire shall be strung above the FTHL
proof fencing), using metal clips or wire.

5) Additional t-posts or fence posts shall be placed at any junctions between rolls of
hardware cloth to discourage the formation of gaps.

6) An experienced biological monitor shall overseethe construction of the barrier fence
and be on-site to search for and remove FTHLS during surface-disturbing activities.

7) The entire fence shall be maintained in perpetuity, including but not limited to the
repair of gaps under or in the fence, and accumulation of plant debris or sand on the
outside of the fence.

8) Biological monitors shall conduct aremoval survey, following the protocol below,
only after the fence construction is completed.

Removal Survey Protocol

Removal surveysshall be conducted after barrier fence completion and prior to construction
activities. Surveys shall follow these guidelines:

1) Surveys shall be conducted by experienced biological monitors as described in

2) Surveys shall occur only during appropriate survey conditions as described in
Appendix 6

3) Projects < 4 acres (1.6 ha) in size require four hours of survey effort. For larger

projects, minimum survey effort shall be 0.5 hour per acre. The land managing
agency may require a greater survey effort.
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4) Survey methods shall be designed to achieve a maximal capture rate and shall

include but not be limited to the following: strip transects, tracking, and raking
around shrubs.

5) Survey methods shall incorporate a systematic component to ensure that the entire

fenced project siteis surveyed. A modification of the Popul ation M onitoring Protocol
may be used.
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Appendix 8. Formsand Data Sheets
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Population Monitoring Data Sheet

MA: Plot#: _ Technicians:
Corner locations (NAD 27 projection, UTM Zone ) NW , SW ,
NE , SE , Photo ID #'s , Dominant Vegetation
Habitat Inventory (report totals from 300 point obs here): OHV trails _ Finesand (<05mm).___ Coarsesand 05-10mm).___ Gravel (=>1-30mm).___ Rock (=>30mm). ___
5DAY CAPTURE HISTORY TABLE
DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 Start Date:
Start/End times
Start/End temps End Date:
Start corner
Record UTM (NAD 27) of capture for each day caught (or mark ‘0 if not seen). Record full capture data of each lizard’ sinitial capture on the Horned Lizard Observation data sheet
ID | SEX' | AGE? DAY 1 DAY 2 DAY 3 DAY 4 DAY 5 CAP. HIST.?
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15*
1Sex categories: 0 = female, 1 = male. %Age categories: 0 = hatchling = <<40 mm; 1 = juvenile = 4060 mm; 2 = adult = =60 mm. %Series of five 0°s and 1's where 1 = caught, 0 = not
seen. Compile capture histories for each animal at the end of the 5 survey days. “If more than 15 individuals are captured on a plot, use an additional

data sheet.



Distribution Monitoring Data Sheet

(Time should be recorded in 24:00 clock)

Sheet #

Use NAD27 projection and specify UTM Zone

Start End
Observer Date time | time | Easting(UTM) | Northing (UTM) Plot # Photo #
NOTES:
<500 m from
FTHL DHL Scat Grq Ztail development? Disturbance Ggrass
Record these as 1 = present; 0 = absent. Record FTHL If yes, specify type Values between 0 and 50 from
measurements on FTHL observation data sheet. (road, ag, housing) toe-point samples

Start End
Observer Date time | time | Easting(UTM) | Northing (UTM) Plot # Photo #
NOTES:
<500 m from
FTHL DHL Scat Grg Ztail development? Disturbance Ggrass
Record these as 1 = present; 0 = absent. Record FTHL If yes, specify type Values between 0 and 50 from
measurements on FTHL observation data sheet. (road, ag, housing) toe-point samples

Start | End
Observer Date time | time | Easting (UTM) | Northing (UTM) Plot # Photo #
NOTES:
<500 m from
FTHL DHL Scat Grg Ztail development? Disturbance Ggrass
Record these as 1 = present; 0 = absent. Record FTHL If yes, specify type Values between 0 and 50 from
measurements on FTHL observation data sheet. (road, ag, housing) toe-point samples




Horned Lizard Observation Data Sheet

(Time should be recorded in 24:00 clock)

Sheet #

Use NAD27 projection and specify UTM Zone

Observer Date Time Easting (UTM) | Northing (UTM) | Plot # I.D.# | Photo#
Species Sex SVL (mm) | Weight (g) | Notes:

FTHL DHL F

Observer Date Time Easting (UTM) | Northing (UTM) | Plot # I.D.# | Photo#
Species Sex SVL (mm) | Weight (g) | Notes:

FTHL DHL F

Observer Date Time Easting (UTM) | Northing (UTM) | Plot # I.D.# | Photo#
Species Sex SVL (mm) | Weight (g) | Notes:

FTHL DHL F

Observer Date Time Easting (UTM) | Northing (UTM) | Plot # I.D.# | Photo#
Species Sex SVL (mm) | Weight (g) | Notes:

FTHL DHL F

Observer Date Time Easting (UTM) | Northing (UTM) | Plot # I.D.# | Photo#
Species Sex SVL (mm) | Weight (g) | Notes:

FTHL DHL F

Observer Date Time Easting (UTM) | Northing (UTM) | Plot # I.D.# | Photo#
Species Sex SVL (mm) | Weight (g) | Notes:

FTHL DHL F

Observer Date Time Easting (UTM) | Northing (UTM) | Plot # I.D.# | Photo#
Species Sex SVL (mm) | Weight (g) | Notes:

FTHL DHL F




Project Reporting Form
for Projectsor Activitiesthat Disturb Flat-tailed Horned Lizard Habitat

Thisformisto befilled out before project initiation and after project completion.
If thisformisused for reporting unauthorized disturbances (within or outside of MAS), document all information sources,
preferably with publicly available documents. In all cases, respect private property rights.

PROJECT DESCRIPTION/LOCATION:

Project Number: Authorizing Agency: Field Contact Rep:
Project name/description:
Project proponent: Authorized:  Unauthorized:

Project type: Construction  Military Maneuver_ Land Disposal  Maintenance of Existing Project __ Intrusive
Research _ Recreation/Interpretive Development__ Mining (includes sand and gravel)
Other (describe)

Project location: (attach map showing location and footprint of project)
Within MA___ (indicate which MA)
Outsde MA___Township Range Section 1/4 Section

EFFECTS OF THE PROJECT:

Growth inducing effects: Yes ~ No__ Previoudy disturbed: Yes  No_ Partly
Duration of effect: Short term (<10yrs)  Longterm (>10yrs)  New access. Yes  No
Acreslogt ashabitat: Acres degraded:

Landsoutside project footprint: Not affected Adversely affected

MITIGATION/COMPENSATION:

Mitigation required: Yes  No___ Mitigation plan: Yes _ No___Mitigation type: Construction limited to
11/15-2/15 _ Worker education __ Locationadtered  FCR__ Define and limit work areas  Biological
monitor___ Precongtruction surveys  Perimeter lizard fence  Restoration  Post-project

monitoring___ Other

Compensation required: Yes  No__ Compensation type: $(amount) Lands(acres):
If compensation islands. Landstransferred to:
Location of lands:

FTHL OBSERVATIONS:
FTHL Observed on Project Site: Yes  No___ If Yes, fill out the FTHL Observation Data Sheet

#FTHLsrelocated #FTHLsKkilled #FTHLSsIinjured

COMMENTS: (continue other sideif
needed)

Preparer (print): Title:

Signature: Date:

Mail acopy of this form and any additional datato the Secretary of the Interagency Coordinating Committee
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APPENDIX 2. List of Acronyms and Abbreviations



ac
ACEC
BLM

CBD
CDCA
CDFG
CDFW
CDPR
CEQA
CESA

cm
CNDDB
Commission
CPAD
cvcce
CVMSHCP
CWHR
Department
DFA

DOD

DOE

DOI
DRECP
EIR

EIS

ESA

F

FGC

ft
FTHLICC

acre
Area of Critical Environmental Concern

United States Bureau of Land Management

Celsius

Center for Biological Diversity

California Desert Conservation Area Plan

California Department of Fish and Game (now CDFW)
California Department of Fish and Wildlife

California Department of Parks and Recreation
California Environmental Quality Act

California Endangered Species Act

centimeter

California Natural Diversity Database

California Fish and Game Commission

California Protected Areas Data Portal

Coachella Valley Conservation Commission
Coachella Valley Multiple Species Habitat Conservation Plan
California Wildlife Habitat Relationships

California Department of Fish and Wildlife
Development Focus Areas

Department of Defense

Department of Energy

Department of the Interior

Desert Renewable Energy Conservation Plan
Environmental Impact Report

Environmental Impact Statement

Endangered Species Act (federal)

Fahrenheit

Fish and Game Commission

feet

Flat-tailed Horned Lizard Interagency Coordinating Committee
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