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EXECUTIVE SUMMARY

Current Status:

The range of the desert tortoise, Gopherus agassizii, includes the Mojave and Sonoran deserts in
southern California, southern Nevada, Arizona, the southwestern tip of Utah, and Sonora and
northern Sinaloa, Mexico. The Mojave population of the desert tortoise (an administrative
designation for animals living north and west of the Colorado River) was listed as threatened on
April 2, 1990. Critical habitat for the Mojave population was designated on February 8, 1994.

Habitat Requirements and Limiting Factors:

The Mojave population of the desert tortoise occurs primarily on flats and bajadas characterized by
scattered shrubs and abundant inter-space for growth of herbaceous plants, with soils ranging from
sand to sandy-gravel. Desert tortoises are also found on rocky terrain and slopes, and there is
significant geographic variation in the way desert tortoises use available resources.

The Mojave population was listed because desert tortoise numbers are declining precipitously in
many areas. These declines are mainly attributed to direct and indirect human-caused mortality
coupled with the inadequacy of existing regulatory mechanisms to protect desert tortoises and their
habitat. Impacts such as the destruction, degradation, and fragmentation of desert tortoise habitat
result from urbanization, agricultural development, livestock grazing, mining, and roads. Human
“predation" is also a major factor in the decline of desert tortoise populations. Predation is used
here in its broadest sense, meaning the taking of desert tortoises out of their populations either by
death (accidental or intentional) or removal from native habitat. An upper respiratory tract disease
(URTD) is an additional major cause of desert tortoise mortality and population decline,
particularly in the western Mojave Desert.

Recovery Objective:

Delisting through recovery.

Delisting Criteria:

Genetics, morphology, behavior, ecology, and habitat use define six distinct population segments
or recovery units! within the range of the Mojave population: northern Colorado, eastern
Colorado, upper Virgin River, eastern Mojave, northeastern Mojave, and western Mojave. The

1 For the purpose of this document, the following definitions should be used:

Recovery unit - a geographic area harboring an evolutionarily distinct population of the desert tortoise
{(Mojave population);

Desert Wildlife Management Area (DWMA) - administrative area within the recovery unit which is managed
such that reserve-level protection is afforded desert tortoise populations while maintaining and protecting
other sensitive species and ecosystem functions (e.g., watersheds).
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population within a recovery unit may be considered for delisting when the following criteria are
met:

(1) As determined by a scientifically credible monitoring plan, the population within a recovery
unit must exhibit a statistically significant upward trend or remain stationary for at least 25 years
(one desert tortoise generation);

(2) enough habitat must be protected within a recovery unit, or the habitat and desert tortoise
populations must be managed intensively enough to ensure long-term viability;

(3) provisions must be made for population management within each recovery unit so that discrete
population growth rates (lambdas) are maintained at or above 1.0.

(4) regulatory mechanisms or land management commitments must be implemented that provide
for long-term protection of desert tortoises and their habitat; and

(5) the population in the recovery unit is unlikely to need protection under the Endangered Species
Act in the foreseeable future.

Actions Needed:

This Recovery Plan describes a strategy for recovery and delisting. Key to this strategy is
- the establishment of at least one Desert Wildlife Management Area

- implementation of reserve level protection within each DWMA

so as to maintain at least one viable population at a minimum density of 10 adult tortoises per
square mile within each of the six recovery units. Based on genetic and demographic
considerations outlined in the Plan it is recommended that each DWMA within a recovery unit be
at least 1,000 square miles in extent so as to contain a viable population of desert tortoises that is
relatively resistant to extinction processes. To insure population persistence the Plan proposes
multiple DWMAs connected by protected functional habitat within recovery units wherever enough
extant desert tortoise habitat exists. Multiple, smaller, and more intensively managed DWMAs
with a combined area of 1,000 square miles may be necessary in recovery units where individual
DWMAs of 1,000 square miles are not possible to contain a viable population. In all, 14 DWMAs
are proposed.

The Recovery Plan recommends general areas where DWMAs should be established within
recovery units. DWMA selection and boundary delineation, however, should be accomplished by
land management agencies in close coordination with the Fish and Wildlife Service and State
wildlife agencies, after soliciting input from other interested parties. The design of DWMAs
should follow accepted concepts of reserve design. Action Need 1 is recommended to establish the
DWMAs:

1. Develop and implement recove it mana This task includes (a) selection and
delineation of DWMAs, (b) securing of habitat in DWMA:s, (c) development of management within
DWMAs necessary to reduce or eliminate factors which have caused declines in desert tortoise
populations, (d) implementation of DWMA management, and () monitoring of the recovery effort.

Additional actions needed to accomplish recovery are:
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2. Environmental education to inform the public about the status of the desert tortoise and

3. Research activities necessary to monitor and guide the recovery effort.

Costs:

(in $1,000s) Costs of specific management actions in
DWMAs will be determined after recovery unit management
plans are developed and are shown as "to be determined”

(TBD).

Year Need 1 Need 2 Need 3 Total
1994 860 950 1760 3570
1995 2055 0 1817 3872
1996 0 0 1750 1750
1997 0 0 1225 1225
1998 1135 0 1205 2340
1999 0 0 325 325
2000 0 0 305 305
2001 1135 0 285 1420
2002 0 0 285 285
2003 0 0 300 300
2004 1135 0 90 1225
2005 0 0 50 50
2006 0 0 70 70
Recovery

Costs: 6,320 950 9,432 16,702

Date of Recovery: Delisting could be initiated in year

2019 if recovery criteria have been met.
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proposed Desert Wildlife Management Areas; Appendix G proposes
a means to analyze the environmental determinants of population
size; Appendix H contains designated desert tortoise critical habitat
maps which were based upon DWMA boundaries proposed in the
Draft Plan; and Appendix I provides a summary of the comments
received on the Draft Plan.

A. Status of the Mojave Population of the Desert
Tortoise.

1. Listing of the Mojave Population.

In the early 1970's, biologists began to recognize that desert tortoise
populations were declining through much of their range in the
United States. In 1980, the Fish and Wildlife Service listed the
desert tortoise on the Beaver Dam Slope in Utah as a federally
threatened species and designated critical habitat. In 1984, the
Defenders of Wildlife, Natural Resources Defense Council, and
Environmental Defense Fund petitioned the Fish and Wildlife
Service to list the desert tortoise as endangered (Fish and Wildlife
Service 1985). In 1985, the Fish and Wildlife Service made a
determination that the listing was warranted, but action was
precluded because of other pending higher priorities. New
information on mortality rates resulted in the emergency listing of
desert tortoises north and west of the Colorado River (excluding the
Beaver Dam Slope population) as endangered, on August 4, 1989
(Fish and Wildlife Service 1989a). The entire Mojave population*
was subsequently listed as threatened on April 2, 1990 (Fish and
Wildlife Service 1990a). The primary reasons for listing this
population included deterioration and loss of habitat, collection for
pets or other purposes, elevated levels of predation, loss of desert
tortoises from disease, and the inadequacy of existing regulatory
mechanisms to protect desert tortoises and their habitat (Fish and
Wildlife Service 1990a).

2. Critical habitat designation.

In 1993 several environmental groups sued the Department of the
Interior to compel designation of critical habitat for the Mojave
population of the desert tortoise, alleging that the Secretary had
failed to meet the designation deadline under section 4(b)}(6)(C)(ii)
of the Endangered Species Act. Final critical habitat designation for
the Mojave population was published in the Federal Register in
February 1994 (59 FR 5820). Designated critical habitat for the
desert tortoise encompasses portions of the Mojave and Colorado
deserts that contain the primary constituent elements and focuses on
areas that are essential to the species’ recovery. The critical habitat

* “Mojave population” 2s used here is a regulatory designation for those desert tortoises occurring north and
west of the Colorado River. Elsewhere in this document “population” adheres to the biological definition:
a group of individuals in a given area at a given time (Ehrlich et al. 1974).
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unit boundaries were based on proposed DWMAEs in the Draft
Recovery Plan for the Desert Tortoise (Mojave Population) (Fish
and Wildlife Service 1993) (Appendix H). Further discussion of
critical habitat and its relevance to recovery of the species can be
found in Section IL.E.

3. Current population trends.

It is estimated that many desert tortoise populations have declined at
rates ranging between 3 and 59 % per year (Berry 1990, as
amended). These declines have been attributed to direct take by
humans (e.g., collection for pets or food, shooting, killing and
injuring with motor vehicles); habitat loss, degradation, and
fragmentation (e.g., due to roads, agricuiture, residential
development, military training); diseases; and recent drought
(Sievers et al. 1988, Luckenbach 1982, Coombs 1977a and b,
Appendix D). Populations in areas with a high incidence of known
human-caused mortality exhibit the greatest declines (Figure 1).

B. Reasons for Decline.

The following account draws upon a large body of literature
detailing the major causes of desert tortoise population decline
(Table 1). This information is reviewed in Appendix D and in
Jacobson (1994), except where otherwise cited.

The most serious problem facing the remaining desert tortoise
populations in the Mojave region (the area occupied by the Mojave
population of the desert tortoise) is the cumulative load of human
and disease-related mortality accompanied by habitat destruction,
degradation, and fragmentation. Virtually every extant desert
tortoise population has been affected by one or more of these
factors. While the recent drought undoubtedly exacerbated already
difficult conditions for desert tortoises, current population declines
are not simply the result of drought. Drought is a natural occurrence
which desert tortoises have experienced and survived for thousands
of years (VanDevender et al. 1987).

As a result of cumulative impacts, desert tortoise populations have
been extirpated or almost extirpated from large portions of the
western and northern parts of their geographic range in California
(e.g., Antelope, Indian Wells, and Searles valleys) (Appendix D).
Population declines or extirpations attributable to cumulative impacts
have occurred in and near the California communities of Mojave,
Boron, Kramer Junction, Barstow, Victorville, Apple Valley,
Luceme Valley, and Twentynine Paims. Similar patterns are evident
near Las Vegas, Laughlin, and Mesquite, Nevada; and St. George,
Utah. Future extirpations can be expected in the vicinity of all cities,
towns, and settlements.
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Figure 1.  The number of adult desert tortoises found on desert tortoise trend plots
located in California (Berry 1990, as amended) The study plots shown occur in areas with
a high incidence of known human-caused mortality. All data are normalized to the highest
population size recorded within the years populations were monitored. The downward
trend in population density is highly significant (F; 14 = 28.4, p <0.0001).
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Table 1. Partial summary of references relating the effects (direct and indirect) of human
activities, off highway vehicles (OHVs), and grazing of domestic cattle and sheep on desert
tortoise habitat and on the desert tortoise (Gopherus agassizii).

HUMAN ACTIVITIES

Effects of Human Population
Growth and Urbanization
Biosystems 1992
Berry 1984b
Berry and Burge 1984
Berry and Nicholson 1984b
Klemens 1989
Lamb 1991
Swingland and Klemens 1989
Tierra Madre 1991

Effects of Freeways, Highways,

Paved and Dirt Roads, and Railroads

Berry et al. 1986a
Berry and Tumer 1984
Boarman et al. 1992
Dames and Moore 1991

Goodlett and Goodlett 1991, 1992

Marlow and Hoff 1992
Mount 1986

Nicholson 1978a, 1978b
U.S. Ecology 1989

Effects of Military Operations
Berry and Nicholson 1984b
Krzysik 1985
Krzysik and Woodman 1991
Prose 1985, 1986
Prose and Metzger 1985
Prose et al. 1987

Effects of Energy (transmission and
pipelines), and Mineral Development

Berry 1984b

Berry and Nicholson 1984b
Biosystems 1992

Brum et al. 1983

Riedy 1989

Robinette 1973

Woodman et al. 1983

Human Vandalism

Berry 1984b, 1986a, 1990, as amended

Berry and Nicholson 1984b
Berry et al. 1986a
Bury and Marlow 1973
1l 1981
Ginn 1990
Jaeger 1950
Jennings 1991

Human Predation for Food
Ditzler 1991
Swingland and Klemens 1989
Schneider and Everson 1989

Collection and Commercial Trade
Berry 1990, as amended
Berry and Burge 1984
Berry and Nicholson 1984b
Ginn 1990
Howland 1989
Jennings 1991
St. Amant 1984
Stewart 1991

USE OF OHVs

Immediate Effects
Loss of Soil

Wilshire 1977a, 1977b, 1979
Wilshire et al. 1977

Loss of Annual Plants, Grasses

BLM 1975
Wilshire et al. 1977

Loss of Perennial Plants

Wilshire 1979
Wilshire et al. 1977

Loss of Desert Tortoise Burrows

Burge 1983

Bury 1978

Bury and Luckenbach 1986
Bury and Marlow 1973

Crushing Desert Tortoises

Bury and Luckenbach 1986
Luckenbach 1975

Delayed and Cumulative Effects
Loss of Soil

Baldwin and Stoddard 1973
Gilette and Adams 1983
Hinckley et al. 1983
Nakata 1983

Sheridan 1979

Stull et al. 1979

Wilshire 1980

Wilshire et al. 1977

Soil Compaction

Adams et al. 1982a

Bodman and Constantin 1965
Dickey et al. 1973

Webb 1983

Webb et al. 1978

Wilshire 1977a, b

Wilshire and Nakata 1976
Wilshire et al. 1977

Effect on Annual Plants

Adams et al. 19822, 1982b
Rowlands et al. 1980

Effect on Perennial Plants

Biosystems 1992

Bury and Luckenbach 1983, 1986
Buryetal. 1977

Davidson and Fox 1974

Keefe and Berry 1973

Lathrop 1983a, b

Vollmer et al. 1976

Effects on Live Desert Tortoises

Bury 1987
Bury and Luckenbach 1986
Bury et al. 1977

Effects on Other Vertebrates

Berry 1973

Bondello 1976

Brattstrom and Bondello 1983
Bury and Luckenbach 1983
Bury et al. 1977

Busack and Bury 1974

U.S. BLM 1975

GRAZING OF DOMESTIC
SHEEP AND CATTLE

Changes in Habitat

Soil
Arndt 1966
Avery et al. 1992
Ellison 1960
Gifford and Hawkins 1978
Klemmedson 1956
Sharp et al. 1964

Vegetation
Bentley 1898
Clements 1934
Coombs 19773, b
Corbett 1952
Ellison 1960
Frenkel 1970
Gardner 1951
Hardy 1945
Humphrey 1958, 1987
Janzen 1986
Kay et al. 1988
Mack 1981
Nicholson and Humphreys 1981
Orians 1984
Reynolds 1958
Rowlands et al. 1980
BLM 1980a
Webb and Stelstra 1979
Wester 1981

Competition Between Tortoises
and Livestock

Berry 1978

Biosystems 1992

Coombs 1979

Medica et al. 1982

Nicholson and Humphreys 1981

Sheppard 1981

Trampling

Berry 1978

Berry and Shields et al. 1986
Knowles 1987

Marlow 1974

Nicholson and Humphreys 1981
Rauzi and Smith 1973

Webb and Wilshire 1980

Consequences of Altered Habitat
Coe et al. 1976, 1979
Congdon and Gibbons 1985
Gibbons and Patterson 1982
Gibbons et al. 1983
Jarchow and May 1989
Jones 1987
Mitchell 1985
Swingland and Coe 1979
Tracy 1992
Tumer et al. 1984, 1987
Wingfield 1983

Population Declines in the Tortoise
and Other Native Herbivores
Busack and Bury 1974
Kar] 1980, 1982
Medin and Cleary 1989
Phillips 1936
Turner et al. 1981
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1. Human contact and direct mortality.

Human "predation"” is a major factor in the decline of the desert
tortoise. Here predation is used in its broadest sense, meaning the
taking of desert tortoises out of their natural populations either by
death (accidental or intentional) or by removal. People illegally
collect desert tortoises for pets, food, and commercial trade. Some
new immigrants to the United States collect desert tortoises for
medicinal or other cultural purposes (Section 4.1 of Appendix D).
Stewart (1991) reported that from 12.5 to 43.7% of desert tortoises
with radio transmitters were poached or suspected of being poached
from his research site in the western Mojave Desert between 1987
and 1991. Berry (1990, as amended) presented similar evidence of
illegal collections at a study plot near Stewart's site during the
1980's. Even in remote areas, desert tortoises on permanent study
plots have been collected and later have appeared in cities or towns
dozens of miles away from the plots.

Desert tortoises are often struck and killed by vehicles on roads and
highways, and mortality of desert tortoises due to gunshot and off-
highway vehicles is common in parts of the Mojave region,
particularly near cities and towns where people and desert tortoises
most frequently come in contact. For example, between 1981 and
1987, 40% of the desert tortoises found dead on a study plot in the
Fremont Valley, California, were killed by gunshot or vehicles
traveling cross-country or on trails (Berry 1990, as amended). Berry
(1986a) reported that nearly 15% of 635 desert tortoise carcasses
that were examined from several California study sites showed signs
of gunshot.

2. Predation.

Desert tortoises, particularly hatchlings and juveniles, are preyed
upon by several native species of mammals, reptiles, and birds.
Domestic and feral dogs are a new, and probably significant, source
of mortality (Causey and Cude 1978, Berry 1979). Predation by the
common raven (Corvus corax) is intense on younger age classes of
the desert tortoise, and the Fish and Wildlife Service’s Breeding

- Bird Survey Program provided data to show a 15-fold increase in
raven populations in the Mojave Desert and a 4.7-fold increase in
raven populations in the Colorado and Sonoran deserts from 1968
and 1988 (Bureau of Land Management et al. 1989, Table 1).
Raven population increases seem to be due to increased food
supplies, (e.g., roadkills, landfills, trash, garbage dumps,
agricultural developments), as well as new sites for perches and
nests (e.g., fence posts, power poles and towers, signs, buildings,
bridges, and freeway access-ramps).

The contribution of mammalian or avian predation to overall desert
tortoise mortality is not well understood. The best-documented
predator is the raven. Berry (1990, as amended) believes that
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predation pressure from ravens probably has resuited in such high
losses of juveniles in some portions of the Mojave region that
recruitment of immature desert tortoises into the adult population has
been halted. Increased mortality of young desert tortoises combined
with drastically lowered survivorship of adults is likely responsible
for observed catastrophic population declines (Berry 1990, as
amended).

3. Disease.

Disease has contributed to high mortality rates in the western Mojave
Desert in the last four years (Berry 1990, as amended, Avery and
Berry 1990, Jacobson 1994). Disease is also suspected of
contributing to declines in desert tortoise populations in the
Chuckwalla Bench area of the eastern Colorado Desert and at some
sites on the Beaver Dam Slope in the northeastern Mojave Desert
(Berry 1992, Jacobson et al. 1994).

An upper respiratory tract disease (URTD) is prevalent in captive
desert tortoises and has been identified in wild desert tortoises in
many localities in the Mojave region. The disease is currently a
major cause of mortality in the western Mojave Desert and perhaps
elsewhere. Recent studies have demonstrated Mycoplasma agassizii
sp. nov. as the causative agent of URTD. A serological test has
been developed to determine exposure status of desert tortoises to
URTD (Schumacher et al. 1993). Predisposing factors such as
habitat degradation, poor nutrition, and drought are also likely
involved (Jacobson et al. 1991). Drought and concomitant poor
nutrition have the potential to compromise desert tortoises
immunologically and, therefore, make them more susceptible to
URTD. However, in recent experimental studies, URTD was
induced in apparently healthy desert tortoises when challenged with
an isolate of M. agassizii obtained from an ill desert tortoise (M.B.
Brown, University of Florida, pers. comm. 1993). Under certain
conditions, even healthy desert tortoises may become infected with
the causative organism and develop signs of URTD. Controlling
human-related spread of URTD (Jacobson 1994), improving habitat
conditions, and monitoring health status of desert tortoise
populations are some of the more important management tools
which can be used in controlling URTD in wild populations of the
desert tortoise.

URTD appears to be spreading, and may have been introduced to
wild populations through illegal releases of captive desert tortoises
that were ill (Jacobson 1994). Wild desert tortoises with signs of
URTD are commonly found near cities and towns with
cgncentrations of captive desert tortoises (Marlow and Brussard
1992).

A shell disease, characterized by lesions, is correlated with desert
tortoise decline in the Chuckwalla Bench population in the eastern
Colorado Desert (Jacobson et al. 1994, Berry 1992). Lesions
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typically appear at seams between adjacent scutes and then spread
toward the middle of each scute in an irregular pattern. A variety of
mineral and metal deficiencies, as well as various toxicants, are
known to cause integumentary pathology in mammals, suggesting a
disease or toxicosis may be responsible for these observed shell
abnormalities (Appendix D).

4. Habitat destruction, degradation, and
fragmentation.

Changes in vegetation accumulating over almost a century and a half
in the Mojave region have been substantial. In general, these
changes are characterized by decreases in perennial grasses and
native annuals and an increase in exotic ephemerals such as red
brome (Bromus rubens). Continuous stands of exotic ephemerals
provide fuel which can carry fire over large areas. Historically, fires
were small or infrequent over vast areas of the Mojave region, and
because native desert plants have not evolved with fire and are not
adapted to it, they generally are killed by high-intensity fire. The
increasing incidence and severity of fires in the Mojave region are
already converting desert shrublands into ephemeral grasslands.
The effects of invading exotic grasses on several ecosystems have
recently been reviewed by D'Antonio and Vitousek (1992).

These vegetational changes can be detrimental to desert tortoises for
a number of reasons. First, these animals require perennial shrubs
for cover from the intense solar radiation in the desert. Second,
perennial grasses are important secondary food sources for the
desert tortoise in many areas. Third, recurrent fires and competition
from exotic ephemerals may reduce the abundance and diversity of
native forbs which are the major food source of the desert tortoise.
Finally, major fires fragment desert tortoise habitat; fires can also
kill desert tortoises (Appendix D).

Habitat fragmentation is a major contributor to population declines
(Berry 1984b, Berry and Burge 1984, Berry and Nicholson 1984b,
and Berry 1984c). Desert tortoises require a great deal of space to
survive (Figure 2; see also Appendix C). Over its lifetime, each
desert tortoise may require more than 1.5 square miles of habitat and
may make forays of more than 7 miles at a time (Berry 1986b;
Esque et al. in prep; K.H. Berry, pers. comm. 1993). In drought
years, desert tortoises forage over larger areas (Figure 2) and thus
have a greater probability of encountering potential sources of
mortality. Roads and urban areas form barriers to movement and
tend to create small, local populations which are much more
susceptible to extinction than large, connected ones (Wilcox and
Murphy 1985).
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Figure 2. Annual home range sizes of desert tortoises as a function of the amount of
food resources (spring annual plants) (from Esque et al., in prep.)
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Grazing by cattle, domestic sheep, and feral equids can also affect
desert tortoises and their habitats negatively. Livestock can kill
desert tortoises and eggs directly by trampling. Grazing can also
damage soil crusts, reduce water infiltration, promote erosion,
inhibit nitrogen fixation in desert plants, and provide a favorable
seed bed for exotic annual vegetation. Habitat destruction and
degradation is especially evident in the vicinity of livestock water
sources. Off-road vehicle (ORV) use also destroys, degrades, and
fragments considerable areas of desert tortoise habitat; and
disturbances from both grazing and ORVs facilitate the invasion of
exotic plants and increased incidence of fire (Table 1, Appendix D).

A variety of other human uses have caused significant quantitative
and qualitative losses of desert tortoise habitat. Urbanization;
agricultural development; construction and use of transportation
routes and corridors; development of utility corridors; exploration
for and development of hard rock minerals, sand and gravel pits, oil
and gas, and other mineral resources; and concentrated visitor use
are all important causes of widespread habitat destruction. In some
portions of the desert, military activities such as maneuvers,
bombings, and explosions also contribute to the degradation and
loss of desert tortoise habitat (Kryzik and Woodman 1991, Fish and
Wildlife Service 1992). The combined effects of these various
activities have resulted in extirpations and population declines of
desert tortoises throughout the Mojave region. The relative
contributions of these factors are well documented in some areas,
but not in others (Table 1, Appendix D).

C. Current Management

Endangered Species Act protection.

Section 9 of the Endangered Species Act prohibits the take of any
listed wildlife species, including the desert tortoise. The definition of
“take” includes to harass, harm, hunt, shoot, wound, kill, trap,
capture, collect, or attempt to engage in any such conduct. “Harm”,
in the definition of “take”, includes significant habitat modification
or degradation where it actually kills or injures wildlife by
significantly impairing essential behavior patterns, including
breeding, feeding, or sheltering (50 CFR 17.3). Sections 7 and 10
of the Endangered Species Act provide regulatory mechanisms for
actions affecting desert tortoises on public and private lands,
respectively. Section 7(a)(1) directs Federal agencies to use their
authorities to carry out programs for the conservation of endangered
and threatened species. Through the section 7(a)(2) process, all
Federal agencies are required to ensure that any action they
authorize, fund, or carry out in the United States or upon the high
seas is not likely to jeopardize the continued existence of any listed
species [5S0 CFR 402.01(a)]. Section 10(a)(1)(B) of the
Endangered Species Act gives the Fish and Wildlife Service the
authority to issue permits to non-Federal and private entities for the
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take of listed wildlife species, as long as such taking is incidental to,
and not the purpose of, carrying out otherwise lawful activities (16
U.S.C. 1539). A section 10(a)(1)(B) permit is granted only if the
applicant institutes appropriate conservation measures for habitat
maintenance, enhancement, and protection, coincident with the
action.

Since the emergency listing of the desert tortoise in August 1989,
the Fish and Wildlife Service has reviewed hundreds of proposals
for activities that could adversely affect the desert tortoise. Over this
time, the Fish and Wildlife Service, other Federal agencies, and
State wildlife agencies, have developed and implemented measures
to minimize harm and mortality to desert tortoises resulting from
human activities. These measures include the following provisions
for avoiding impacts to desert tortoises found in project areas:
moving animals from harm's way to adjacent undisturbed habitat
where their probability of survival is increased; land acquisition and
protection as compensation for destruction of desert tortoise habitat;
increased law enforcement; improved management; public education;
and research. The Fish and Wildlife Service has specified that all
handling of desert tortoises would be in accordance with procedures
approved by them.

The section 7 process can influence the planning activities of Federal
agencies to reduce impacts to desert tortoises and, in some cases,
benefit desert tortoises. For example, through informal consultation
with the Fish and Wildlife Service, the Marine Corps developed an
alternative location for a new airfield that avoided impacts to the
largest concentration of desert tortoises at the Marine Corps Air
Ground Combat Center at Twentynine Palms, California. In
another example, through the section 7 consultation process the Fish
and Wildlife Service and the Navy developed a programmatic
approach for desert tortoise management and routine operations at
the Naval Air Weapons Station at China Lake, California. This
consultation specified standard mitigation measures for Navy staff to
implement whenever desert tortoises are encountered during an
action. The Navy has established an area of approximately 200,000
acres in which it will attempt to avoid siting any new facilities that
would result in the disturbance of greater than 2.5 acres of desert
tortoise habitat at any one time. The Navy also committed to
continue its ongoing efforts to remove feral burros from desert
tortoise habitat and to fence its boundary to prevent livestock grazing
on its lands. In Nevada, programmatic consultations directed urban
development and ORYV use in the Las Vegas Valley to areas of
degraded or poor habitat, thereby reducing conflicts in areas
necessary for desert tortoise recovery.

Other important section 7 consultations have resulted in time and
space restrictions on domestic sheep and cattle grazing and reduced
impacts to desert tortoises and their habitat resulting from ORV
activities, right-of-way development, mining operations, military

11
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actions, and many other activities authorized, funded, or carried out
by Federal agencies.

In 1991, the Fish and Wildlife Service issued a 3-year section
10(a)(1)(B) incidental take permit to Clark County and the cities of
Las Vegas, North Las Vegas, Henderson, and Boulder City in
Nevada. As a condition of the permit, the permittees are
implementing a habitat conservation plan (HCP) which provides for
conservation and management of at least 400,000 acres in Clark
County for the benefit of the desert tortoise (RECON 1991). Three
types of mitigation measures are required by the terms of the permit:
(1) conservation and management of desert tortoise habitat, (2)
initiation of a desert tortoise research and relocation program, and
(3) imposition of a $550-per-acre mitigation fee on projects in the
permit area. Key management actions to be implemented on the
400,000 or more acres of conservation lands include: acquisition
and retirement of grazing privileges; designation of roads and trails
and elimination of off-highway vehicle events over most of the
conservation lands; no new landfills or intensive recreation sites; and
adequate enforcement, biological monitoring, and maintenance
actions needed to implement these actions. The $550-per-acre
mitigation fees are to be used to fund the conservation and mitigation
measures. The permittees are pursuing a long-term incidental take
permit which will address all of Clark County for a period of 20
years or more.

The Fish and Wildlife Service is also involved in preparation of
HCPs for Washington County, Utah, and Nye County, Nevada,
and several other section 10(a)(1)(B) permits have been issued or
are pending for smaller projects.. Washington County, Utah is in
the process of applying for a 20-year incidental take permit for
desert tortoise. On May 4, 1994, the Fish and Wildlife Service
received a proposed Washington County HCP (Washington County
Commission 1994), as part of a permit for incidental take of desert
tortoise and its habitat. The major mitigation proposed for take of
desert tortoise is increased protection of the remainder of desert
tortoise habitat in the area through establishment of a desert habitat
reserve, or desert wildlife management area. Land ownership
within the reserve will be Federal, and land exchanges and
acquisition are required to consolidate habitat and management
efforts. Management of the desert habitat reserve is proposed to be
by BLM through eventual establishment of a National Conservation
Area. The proposed reserve extends from the eastern boundary of
the Paiute Indian Reservation on the west, to the City of Hurricane
on the east. Within the reserve, land uses will be carefully
controlled and all management actions will place the desert
tortoise/habitat conservation as the highest priority. Acquisition of
habitat, fencing, enforcement, education, and removal of competing
uses comprise the majority of mitigation measures for proposed
take. The Washington County HCP also includes proposed
conservation measures for other listed and candidate species.
Funding for administration, implementation, and monitoring of the
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Washington County HCP includes collection of county-wide fees:
0.2% of all new construction costs, plus $250 per acre for plotted
housing developments. The Fish and Wildlife Service is currently
reviewing the Washington County HCP.

The Bureau of Land Management's (BLM) California Desert
District, in cooperation with the Fish and Wildlife Service,
California Department of Fish and Game, and local governments, is
currently developing the West Mojave Coordinated Management
Plan. This multi-species management strategy for 8.6 million acres
will provide for long-term conservation of the desert tortoise and
other rare or sensitive species, such as the Mohave ground squirrel.
The plan will be the basis for a programmatic section 7 consultation
for BLM activities in the planning area and serve as an HCP for
local governments to obtain section 10(a)(1)(B) permits. This plan is
expected to be the first of several regional conservation planning
efforts in California, which would implement the guidance provided
in this Recovery Plan.

2. BLM management.

The BLM manages most desert tortoise habitat in the Mojave region
and initiated management actions to conserve this species. In 1988,
the BLM issued a habitat management plan for conservation of the
desert tortoise on public lands throughout its range in the United
States (Spang et al. 1988). The plan groups desert tortoise habitat
into three goal-oriented categories:

Category I—Maintain stable, viable populations and protect
existing tortoise habitat values; increase populations, where
possible.

Category II—Maintain stable, viable populations and halt
further declines in tortoise values.

Category III—Limit tortoise habitat and population
declines to the extent possible by mitigating impacts.

Habitat areas are categorized according to four criteria:

(1) importance of the habitat to maintaining viable populations,

(2) resolvability of conflicts, (3) desert tortoise density, and

(4) population status (stable, increasing, or decreasing). BLM's
goal is to maintain viable desert tortoise populations in category 1
and 2 habitats and to limit population declines to the extent possible
in category 3 habitats. The plan identifies management actions
needed to implement these goals, which address environmental
education, ORYV use, energy and mineral development, livestock
use, lands and realty actions, and other activities which may affect
desert tortoises. Included is a provision to compensate for residual
impacts to desert tortoises after other mitigation measures are
incorporated into proposed actions. A compensation formula was
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developed and adopted to implement this provision (Desert Tortoise
Compensation Team 1991).

The Federal Land Policy Management Act of 1976 (public law 94-
579) directed the BLM to manage public lands for multiple use and
sustained yield. Wildlife is identified as one of the major uses of
public lands. The Sikes Act (public laws 93-452 and 95-420)
authorizes the BLM to develop and implement plans in cooperation
with State wildlife agencies for the development and protection of
wildlife habitat. In response to these authorizations, the BLM has
developed numerous habitat management plans which address the
management and conservation of the desert tortoise. The California
Desert Conservatign iA;;ea Plan, 1980 (BLM 1980a), a management
strategy for 12. on acres of public land, identified five areas
where habitat management plans were to be developed to conserve
desert tortoise habitat. This plan also designated eight crucial desert
tortoise habitat areas with specific management actions to protect
desert tortoises. In addition, the BLM carries out land exchanges
and uses Land and Water Conservation funds to acquire desert
tortoise habitat. Special land use designations such as Areas of
Critical Environmental Concern and Research Natural Areas have
also been established by the BLM for the desert tortoise in the
Mojave region.

3. Management by other agencies.

The BLM is the primary land manager, but a number of other
Federal, State, and local entities also manage desert tortoise habitat
in the Mojave region. The National Park Service provides
protection for desert tortoise habitat at Joshua Tree National
Monument and at Death Valley National Monument in California,
and Lake Mead National Recreation Area in Nevada. The
Department of Defense manages large parcels of land, particularly in
California at the Fort Irwin National Training Center, the Naval Air
Weapons Station at China Lake, Edwards Air Force Base, the
Marine Corps Air Ground Combat Center at Twentynine Palms, and
the Chocolate Mountains Gunnery Range, and in Nevada at the
Nellis Air Force Base. Desert tortoise management plans have been
or are being prepared for some of these military lands. The Fish and
Wildlife Service's Desert National Wildlife Refuge provides
protection for a portion of the desert tortoise habitat in the Coyote
Spring area of Nevada. Other lands are managed by State parks and
wildlife agencies, Bureau of Indian Affairs, Bureau of Reclamation,
and other government agencies.

4. State laws protecting desert tortoises.

All four states in which the Mojave desert tortoise occurs have laws
that provide some protection for this species; for instance, the
collection of desert tortoises is prohibited in all four states. In
Nevada, section 501.110.1 (d) of the Nevada Revised Statutes
prohibits transportation of desert tortoises within Nevada or across
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State lines. The desert tortoise is also listed as a threatened species
under the California Endangered Species Act of 1984. Similar to the
Federal Act, this legislation requires State agencies to consult with
the California Department of Fish and Game on activities which may
affect a listed species. Compensation is required by California
Department of Fish and Game for projects which result in loss of
desert tortoise habitat.

D. Desert Tortoise Habitat.

1. Desert regions and vegetational communities.

The Mojave region includes portions of both the Mojave and
Sonoran deserts. Within the Mojave region, the Mojave Desert is
represented in parts of Inyo, Kern, Los Angeles, San Bernardino,
and Riverside Counties in California; the northwestern part of
Mohave County in Arizona; Clark County, and the southern parts of
Esmeralda, Nye, and Lincoln Counties in Nevada; and part of
Washington County, Utah. The Colorado Desert, a division of the
Sonoran Desert, is located south of the Mojave Desert, and includes
Imperial County and parts of San Bernardino, and Riverside
Counties, California. The climatic, geological, and ecological
features of those portions of the Mojave and Colorado deserts
inhabited by the desert tortoise are described in Appendix E.

2. Habitat requirements.

Within the varied vegetational communities of the Mojave region,
desert tortoises can potentially survive and reproduce where their
basic habitat requirements are met. These requirements include
sufficient suitable plants for forage and cover, and suitable
substrates for burrow and nest sites. Throughout most of the
Mojave region, desert tortoises occur primarily on flats and bajadas
with soils ranging from sand to sandy-gravel, characterized
vegetationally by scattered shrubs and abundant inter-shrub space
for growth of herbaceous plants. Desert tortoises are also found on
rocky terrain and slopes in parts of the Mojave region, and there is
significant geographic variation in the way desert tortoises use
available resources (see Section LF. for further details).

E. Natural History of the Desert Tortoise.

1. Nomenclature and description.

The generic assignment of the desert tortoise has gone through a
series of changes since its original description by Cooper (1863) as
Xerobates agassizii. Until the status of the genus is further clarified,
this Recovery Plan will use the more familiar Gopherus agassizii.
Morafka and Brussard (in prep.) detail the history of this
nomenclature.
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The genus Gopherus contains between 15 and 19 fossil, and four
living, species (Auffenberg 1976, Crumly 1984). Generally, these
species are divided into two groups based on morphological and
genetic evidence (Auffenberg 1976, Crumly 1984, Lamb et al.
1989). One group includes the living G. agassizii and the Texas
tortoise (G. berlandieri). The extant Mexican bolson tortoise (G.
flavomarginatus) and gopher tortoise of the southeastern United
States (G. polyphemus) are included in the second group. The
recently described peninsular Baja Californian Xerobates
lepidocephalus would have added a fifth extant species to the genus,
but this taxon is most probably based on individuals of Sonoran
Desert G. agassizii which were released into the Cape region of Baja
California (Crumly 1994).

The desert tortoise is the only naturally occurring tortoise in the
Mojave region. It is distinguished from the other three species of
the genus Gopherus by a combination of characters, including a
rounded front head, interhumeral seam longer than integular seam,
single triangular axillary scale, and distance from base of first claw
to fourth claw equal for forefoot and hindfoot (Brame and Peerson
1969). In comparison to the Mojave G. agassizii, G. berlandieri
exhibits a wedge-shaped head, relatively small adult size, a bifurcate
and upturned gular projection in males, and a high-domed carapace
(Bogert and Oliver 1945, Behler and King 1979). G. polyphemus
has a rounded head and is similar in maximum size to G. agassizii,
but its carapace is more elongate and tends to be widest at midbody,
whereas in G. agassizii the carapace is widest at about the fourth
costal scute (Grant 1960, Behler and King 1979). G.
flavomarginatus attains the largest size of any of the four species. It
is distinguished from G. agassizii by a broad head and the presence
of a pale yellow lateral border on its carapace laminae (Morafka
1982). Escaped or released captive tortoises other than G. agassizii
(particularly G. berlandieri) are occasionally encountered in the
Mojave region.

2. Paleontology and distribution.

The earliest fossils of G. agassizii come from Pleistocene deposits
(Brattstrom 1961). During the Holocene, G. agassizii ranged as far
west as California's San Joaquin Valley (Miller 1942, VanDevender
and Moodie 1977). Prior to European settlement of the Mojave
region, its range included the Mojave and Sonoran deserts in
southern California, southern Nevada, western Arizona, the
southwestern tip of Utah, and Sonora and Sinaloa, Mexico
(Stebbins 1954, 1966). This species is also found on Tiburon
Island in the Sea of Cortez (Lins