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1. Clearance Procedures for thaVestern Exparsion Area

General Information

The Western Expansion Area (WEA) will be searched in its entirety (25pusing one pass by
tortoise survey teams. If >4 adult tortoises are found withirsqnarekm, then that area will be
surveyed a second time in é@stirety.In an intensive search of a portion of the SEA, we found
approximately 70% of the adult tortoises with 2 passes, and >95% with 2 hpls2 canine

team passes (Nussear et al. 2008). However, based on apparent densities observed on previous
suveys of the Western Expansion Area (WEA), the decision was made to limit surveys in low
density areas and repeat surveys in grid cells fLemwhich >4 tortoises are found. Tortoises
remainirg in the WEA postranslocatiorwill be subject to safety protols in place for the rest

of the National Training Center.

Removal of tortoises from the WEA must begin by Spring 2010 and be completed by Spring
2011 if military activities are to commence by July 2011 (see Appendirheline). This

requires determing the number of tortoises in the WEA, and complete preparation of
translocation sites (selection of specific release sites, screening the health of resident tortoises,
planning for fencing where required, contracting, efit)toises will be countednd disease

testing of tortoises in the WEA will be completed by fall of 2010. Permits and authorizations for
all activities related to tortoise capture and handling will be acquired prior to any surveys from
appropriate agencies (i.e., Fish and Wildlifev&gs, California Department of Fish and Game,

and Bureau of Land Management). All work identified below is subject to state and federal
permits and may be altered or modified to meet permit conditiobased on new information,

as appropriate

The devebpment of this document was guided by input from a variety of sources beyond that of
the authors and contributors. Other sources included guidelines from the IUCN (1998), and the
Science Advisory Committee to the US Fish and Wildlife Service, Desert 3@Racovery

Office, and several anonymous reviewers.

WEA Clearances

Tortoise Encounter Procedures

Upon locating each tortoise during surveys the following information will be recorded: date and
time tortoise is located, sex, location of each animal (ohetexd using a GPS), air temperature at
5cm above the ground, tortoise identity (see below), carapace length (mm), mass (g), general
notes on appearance and health/condition. All data will be recorded on standardized data sheets
provided in this document @pendix A) and input into the online database at
www.deserttortoise.gov/dtsm.

Tortoises found during clearance surveys will be fitted with an external label and notched using
the highly modified Honeggar System (AppengB), and adult tortoises will hava light
weight radio transmitter attached with a battery life of at least two years. Smaller tortoises are to



be fitted with transmitters with an 1ar 12-based on new informatioas appropriatenonth

battery life. Transmitters will be attached usingthods similar to those described in Boarman et

al. (1998). All transmittered tortoises will be monitored at least monthly until they are

translocated to a release site. Approved handling techniques will be used as required by the State
and Federal permit#\fter processing and data collectjdortoises will be released as soon as
possible at the point of capture. Time of release will also be recorded.

All tortoises that are too small to receive an 11 emdhth transmitter will be removed from the
field and transported to a temporary outdoor holding facilibe holding facility will be

maintained according to all legal and ethical requirements for treatment of captive animals (e.g.,
Animal Care and Use Guidelines from an official university ACUC prograSIH 2004).

Health Screening Of Tortoises Prior to Translocation

All tortoises (juvenile and adult) will be inspected for clinical signs of upper respiratory tract
disease (URTD), signs of a herpieas infection (lesions in the mouth), or signs ofasth

debilitating diseases. Minimally, blood samples will be collected for laboratory analysis;
collection of additional biomedical samples may be added as approved techniques for monitoring
desert tortoise health are developed. For example, although diagoots for the identification

of herpesvirus in some tortoise species have been developed, there are currently no diagnostic
tools that have been shown to confirm the presence of herpesvirus in desert tortoises. Based on
discussions among CMWG membeétwe development and validation of diagnostic herpesvirus
tools seems imminent (University of Florid&mall Animal Clinical Sciences 2009). Should

they become available they will be added to the toolkitfagnosing disease. In the maare it

is likely that field samples will be requested for testing and this project is prepared to
accommodate some of that work. Future references to herpesvirus work in this document should
all be considered with this in mind.

Only healthy tortoises will be translocdiealthough classifying individual tortoises as sick or

healthy includes uncertainties. For the purposes of this translodatioe a |l t hy 06 t ort oi s ¢
defined as those: a) lacking clinical signs of acute infection and; either b) testing negative for
Mycogdasma testudineunh]. agassiziiandherpesviruantibodies using an ELISA test (similar

to Martel et al. 2009, but requiring testing on desert tortoises before approval as an appropriate

test for determining the fate of animals in this program), or;testfng positive td. agassizii,
andherpesvirugntibodies with the ELISA test, showing a natural antibody response with a

Western blot (Hunter et al. 2008) and Polymerase Chain Reaction (PCR), respectively. Complete
details for conducting health evatigas on desert tortoises are provided in Appedix

Monitoring of Tortoises

Tortoises will be tracked at least monthly in the WEA until they are picked up and moved to the
translocation area. Upon locating each animal the following data will be rectodedse

number, date, time, location (acquired with a GPS), general location description, temperature
(°C, measured at 5 cm above ground as per permit terms and condKionpgrtinent

information related to any change in the condition or healthsstdttine individual willalsobe
recorded upon locating each animal, if possible. These are the minimal data to be collected, and
the needs may be increased with further discussion.



Western Translocation Area (WETA)

The area considered for prospectivestacation covers 1,153.6 Kito the southwest of the
National Training Center at Fort Irwin (NTC) in southern California, USA, which is entirely
within the Superior Cronese Critical Habitat Unit (Figure 1). Criteria for prioritizing potential
translocatio sites included biological and anthropogenic factors affecting desert tortoise
populations in the Western Mojave Desert Tortoise Recovery Unit. We identified the
translocation area by considering potential release sites relative to land ownership, habitat
proximity to unfenced roads and highways, proximity to urban areas, road density, potential
areas with depleted tortoise populations, and utility corridors. Theedgetion decision support
model is described in Appendéx The areas selected for dgdertoise translocation include any
map unit (squarenile sections on Figure 2) with a weighted value greater than 0.5, which
includes all greershaded areaand indicates that these would be the most favorable sites for
translocation, considering all tfe criteria identifiedOnly lands owned and managed by the
Army or BLM shall be used for translocation sites. State lands are not being considered due to
administrative burden related to such activities.
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One important topic for the translocation of desert tortoise is the disease status of those tortoises
being translocated versus the disease status of the resident tortoises in the area where other will
be translocied to. This is a topic of current debate in wildlife management and the issue must be
balanced with respect to many factors regarding translocation which we consider here. The fact
that disease occurs in the WETA may or may not be a problem for traesldodbises,

especially in light of the fact that diseadsoexists in the WEA. Thus, the animals that are
proposed to be translocated are at risk of disease exposure in either location. Anonymous
reviewers of this plan (in addition to the original skrcation plan) noted that if tortoises reside

in a population where disease is present, then it may make no difference if they are translocated
into a population with disease. Furthermore, technically, these animals are all part of the same
population ashere are no known geographic or genetic barriers between the two areas where
tortoises occur at this time, thus one would expect tortoises and disease to move through the area
over time. One of the benefits of the 5 yr monitoring program for the WETAc@mtchued

monitoring of tortoises in the Southern Translocation Area, is to determine if this is a problem
worth worrying about during future management actions.

Disease Testing of Resident Animals in the WETA

Preliminary results of diseasergaysin the Western Expansion Translocation AREETA,

Berry 2009) indicated that a more thorough and complete survey is required to capture the spatial
distribution of disease in the WETA. Data from the disease surveys conducted during the
SouthernExpansionAreaclearances andom the residents in the southern translocation area
were analyzed to determine the scale of autocorrelation in the presemssaskdFor this
analysiswe compared the spatial distribution of animals that tested positive or suspect with
those animals that were considered negative using EbEz&d tests fdvlycoplasma agassizii
andM. testudineumThe analysis was used &valuatehe likelihood that sick versus healthy
tortoises are clusterexhd if we could identify clusters where dise is prevalent. Areas of

disease prevalence could then be avoided while deaidiege to place translocated animdls
accomplish this wanalyzed the presence/absence of disease using spatial gim (sglm) with
binomial error distributions using @erson 2.8.1, R Development Core Team 2009) and the
geoRgIm package (version €28, Christensen and Ribeiro 2002). Estimates indicated that the
presence or absence of disease as measured by animals that tested positive or suspect was
spatially autocorrelateayith an effective range of ~ 5 km (Figure 3). This indicated that in order
to sample the WETA with sufficient precision to detect areas that contained clusters of
potentially diseased animals we should sample the area at this scale. We selected nenter poi
within a regular grid of sections in the WETA that were predicted to be suitable for translocation
such that the maximum distance diagonbbyween sampling locatiomgas 5km (Figure 4).

Where the pattern of suitable sections on the landscape datpadareas not to be sampled we
adjusted the sampling grid accordingly. This resulted in a pattern of 64 sample points within
alternating sections within which health sampling of tortoises should be conducted. The goal of
the health surveys should befitmd animals for health surveys in and around the sample points,
and not 100% coverage of the sections themselves.

Each survey will include walking surveys at 7.5 m intervals throughout each selected survey area
(2.6 knf). A minimum of 1015 tortoises shdd be located on each survey area. Each animal
encountered will have full health surveys and sufficient blood sample collected for analysis of



known pathogens includindd. agassizii M. testudiniumand herpesvirus ELISA, PCR and
Western Blot where appiable.

If a sampling location containing diseased resident animals (including suspect laboratory test
results) is detected during disease sampling in the WETA, then a 5 km buffer will be placed
around the fAdiseasedo an inohlelrefease¢d.withinthsblel oc at ed
buffer. Buffer size was determined by an analysis of the spatial distribution of disease found in

the SEA (Fig 3). This distance is also dradf the aerage firstyear, straightine distance

moved by translocated tortossas reported by Field (1999), Nussear (2004), and SEA

translocation monitoring (Drake et al. 2009, Berry 2009, Walde et al. 2009). This will minimize
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Figure 2. Results from the Translocation Suitability model for the Western Translocation Area. Colors

indicate suitability where red is considered unsuitable through green considered highly suitable.

buffer. Buffer size was determined by an analysis of the spatial distribution of disease found in
the SEA (Fig 3). This distance is also dradf the aerage firstyear, straightine distance
moved by translocated tortoises as reported by Field (1999), Nussear (2004), and SEA



translocation monitoring (Drake et al. 2009, Berry 2009, Walde et al. 2009). This will minimize
contacts between translocated torsiand potentially ill resident tortoises, thus minimizing the
risk of spreading of disease in the WETA. If additional release sites are required for this
translocation action, a+&valuation of disease sampling around affected areas should be
conducted.
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Figure 3: Semivariogram showing the autocorrelation in the spatial aggregation of
positive/suspect and negative tortoises for Mycoplasma agassizii and M. testudineum
as evaluated by ELISA. Here, lower semivariance indicates a higher covarriance
among animals that are closer together, leveling off at approximately 5,000 meter
distance (5km).
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Predation and Predator Control

High levels of predation were observed immediately prior to and subsequent to translocation
from thesouthern expansion are@nalyses of theouthern expansion ardata indicated that
transbcated tortoises were not preyed upon differently from resident tortoises or resident control
animals that were at large in the area (Esque ergdublished Dafta Moreover, additional data

from more than 10 sites spanning the Mojave Desert and repngssample populations of

desert tortoises that were monitored throughout the Mojave Desert in the same time period as the
translocation illustrate that very high predation rates were Mojave Beslerin their extent

(Esque et al. Unpublished Data). Adtigh onthe-ground predator control was initiated in 2008,

it was not possible to identify offending individual predatarsd only minimal results on coyote
control were obtained (@yotes removedUnder these and related circumstances, predator
controlis unlikely to be successful fprotection of desert tortoises in relation to this particular
project (Goodrich and Buskirk 1995). TheSUFish and Wildlife Desert Tortoise Recovery

Office Science Advisor¢ommittee(DTRO-
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Figure 4. Results from the Translocation Suitability model for the Western Translocation Area. Colors
indicate suitability, where red is considered unsuitable through green considered highly suitable. Blue

circles indicate the center of selected disease sampling areas.

SAC) recommended that largeale predator control is not a valid management gdiased on
a lack of evidence of its effectivenessless conducted under an experimental design.

Fencing and Other Considerations

No additional fencing is selluled to occur in relation to the removal of tortoisemfthe WEA

and into the WETAThe CMWG considered fencing the section of Old Irwin Road that crosses
thesoutheast corner of the WETHK.it were possible to fence that area, fewer desert tortoises
would likely be killed attemting to cross the roaglowever, after extensive discussions

between the Army and the County, fencing was consideredltgiséically unfeasiblelue to

the propensity of the area to sheet flood and the resultant extenshaugagf fencing.

Investing in fencing that area of highway would only provide a false sense of security because
the county could not assume ttwst of maintaining the fencéhe southern and eastern

boundary of Naval the Air Weapons Station, China Lakk be fenced to prevent desert

tortoises from entering Fort Irwin from the weapons station.

2. Translocation Procedures

Selection of recipient sites (by CMWG) and all pertinent tatggncy agreements will be

finalized prior to translocation of animals addition, the Army will coordinate with any

ongoing research in the area. The need for fencing of any tortoise containment facilities will be
identified so that construction of those fences can be planned, contracted, implemented and
completed in timdor the sites to receive tortoises from the expansion areas prior to training
activities (see Appendix 1, Time Line of Activities).

Disposition and Distribution of Desert Tortoises fom the WEA
Those tortoises found to be healthy (Apper)iwill be mowed to predetermined, dispersed
release points within the Western Expansion Translocation Area (WE®Ahiges will be

dispersed in a regular pattern throughout the WETA so that tortoise densities will remain as low
as possible. Tortoises will not be pagefully redistributed randomly, whenever possible, they

12



will be released in cohorts that include individuals that were collected in proximity to one
another.There were ~ 205 sections that were identified by the model to have a suitability value
of 0.5 a higher, indicating that these would be the most favorable sites for translpcation
considering all of the criteria identified (Figure 2). Selected suitable habitat sections will be
evaluated and grourduthed by qualified personnel prior to translocatimder the auspices of

the U.S. Fish and Wildlife Service and California Department of Fish and Game. Current
estimates indicate that as many as 1,000 adult tortoises (MCL>180mm) will need to be
transloated from the WEA (Walde et &009). If all of thee animals are healthy and all sites

are suitable for translocation, we will need to translocate approximately 4 animals per section to
distribute them evenly across the suitable landscape. However, should there be any areas
excluded by buffering diseaseekident tortoises in the WETA, then the total area available for
translocation will be decreased and the release density of tortoises in each area will increase
accordingly.

Translocation Procedures

Translocations will only occur in the spring (i.e., idai early May) and fall (i.e., late

September to mictober), to avoid extremely high or low temperatures (Cook et al. 1978,
Nussear 2004). Tortoises will not be released in the summer (i.e Augast), or winter (i.e.

late November through Febryafor any reason. Ndesertortoise will be captured, moved,
transported, released, or purposefully caused to leave its burrow for whatever reason when the
ambient air temperature is above 95 degrees Fahrenheit (35 degrees Celsius). No desert tortoise
will be captured if the ambient air temperature is anticipated to exceed 95 degrees Fahrenheit
bef ore handling or processing can be compl ete
encourage them to exit (Medica et al. 1986) or they may requirkilcaxeavation. Multiple

visits will be necessary if tortoises are inaccessible in caves. Tortoises with radios that were
attached during clearances or other activities will be collected from field sites and transported in
vehicles or helicopters to thatrslocation sites by biologists that have been approved by the
U.S.Fish and Wildlife Service and California Department of Fish and Game to handle desert
tortoises, and released within 24 hours. Juvenile tortoises (those too small for radio attachment)
housed elsewhere after clearance, will be translocated at this time as well. During translocation,
tortoises will be transported in clean, disinfected protective containers to ensure their safety
during translocation. If rased, these containers will be digicted using a 10% bleach solution
before being used to translocate other tortoises.

Upon release, any tortoise that defecated will be rinsed with clean water. All tortoises will be
provided drinking water for 30 minuteandwill then be released into anoccupied tortoise

burrow (if available) or in the shade of a shrub. Previously, desert tortoises released into
artificially made burrows showed no fidelity to those sites, often leaving them immediately

(Field 1999, Nussear 2004, Boarman et al., unpldih). Suitability of release depends on the
severity of the daily ambient temperature at the time of release (Lohoefener and Lohmeier 1986,
Corn 1991, Field 1999, Nussear 2004).

In previous studies on translocation, animals were observed after neheksesimilar conditions

to those proposed herein, anidually all those animals were able to find suitable shade
resourcegenerallywithout showing signs of overheating or thermal durea$y two individuals
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showed temporary signs of thermal stregsirothing, but both of them survived this episode

(Field 1999, Nussear 2004). More recently, duringsthghern area expansitanslocation of

>640 adult tortoises, two were observed to exhibit behaviors related to overheating and
subsequently one ofdke individuals died (K. Berry per comm.). Thus, it is imperative that

these procedures be followed and desert tortoises be monitored for signs of problems even when
conditions seem conducive to translocation.

A subset of tortoises (20%) will remain eqogal with transmitters upon release and will be
monitored with a similar cohort of residents and resident control animals at least biweekly for the
first year after the translocation (see subsequent section otrgmosbcation monitoring in the
WETA). Theeatfter, tortoises will be monitored at least monthly for a period of 5 years.

Posttranslocation Disposition of Tortoises in the WEA

Tortoises that are not found during the clearances of the expansion areas may be encountered at a
later date during mitary training or other activities. Tortoises found in the WEA after the
translocation will be left in place unless they need to be moved from imminent danger if
encountered as per current Directorate of Public Works (DPW) procedures on the National

Training Center (NTC).

Monitoring Design for Resident Tortoises in the WETA

Guidance from th€ MWG has indicated that pestanslocation monitoring of tortoise

populations in th®/ETA is warranted in order to be consistent with the basic tenets of the
Translocéion Plan: 1) humane treatment of desert tortoises; 2) contribute to the conservation of
the species by adding to the knowledge base; and 3) incorporating the rmskatg and best
science practices in all activitiestter the first year, tortoises shlol be monitored at least

monthly for a period of 5 yeargVith this in mind additional hypothes@iven monitoring in the
WETA should focus on basic health and wading of the tortoises involved while providing

new information and testing tools whemistically and fiscally feasiblé’he monitoring

program will include basic assessments of survival of the affected and control populations,
fundamental measurements of tortoise movement and behavior, testing of basic and experimental
health physiology pifdes, and developmermif new tools for tortoise conservation.

Although monitoring the population with controls is cogsiyhas also proved to be one of the

most important tools for understanding the potential effects of translocation versus otrer fact

that can affect tortoise populations. Although translocation is a large focus of the work with these
animals, thesouthern expansion arganslocation illustrated how changes in local land use,

other management activitieand direct or indirect ressl of environmental changes can also

affect the tortoises and can have important ramifications for the translocated population. When
properly designed, information on the movement and behavior parameters are acquired with little
cost if the biweekly (firg year) and monthly (thereafter) monitoring of tortoise survival and
locations is properly organized. Basic health profiles for known tortoise diseases such as
Mycoplasmaspp. and various strains of herpesvirus will be taken annually at a minimum.

Consicering all these factors, the best monitoring design incorporates 3 populations of tortoises

14



for monitoring which is consistent with the design in the Southern Expansion Translocation Area
(SETA). This design can accommodate a variety of research questidiss already proven

very important during the translocation in the SETA. One year oftpansslocation experience

has illustrated that this design has successfully handled unforeseen problems that arose due to
excessive predation across the desert&s alUnpublished Data The 3 populations include

the translocatees, residerdad resident control animals (Esque et al. 2005). The overall design
will require slight modifications because of general differences in the translocation that have
alread been accepted by the CMWG. For example, the dispersed releases of tortoises could
compromise the integrity of control tortoises. To resolve this potentially confounding fact, we
plan to study tortoises in Wilderness areas as control animals with pedmpsadditional

animals spread throughout the study aleaddition, any ELISApositive tortoise with an
innateimmunity banding pattern that is translocated (see below) should be morniiteed.

expect this design to inclu@d ~1100 translocatees (Waldeal. 2009). We plan to sample and
monitor 20% of those tortoises and to study comparable numbers of residents and control
animals for a total of somewhere near 660 tortoises in the monitoring program.
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Appendix 1. Time Line of Activities Related to the Translocation of Desert
Tortoises.

Spring 2009

Evaluation of potential @pient areas

Interagency agreements, i.e., NEPA, land uses andafglilys

Apply for State and Federal permits

Apply for animal care and use committee approval for animals held in captivity

Order equipment (transmitters may take 6 month prep time)

Fencing plans in place for conservation research area

Test and telemeter residents in the recipient sites and begin monitoring them
Note: the timing on disease testing dictates that tortoises tested in one season (e.g.
spring or fall) are not eligible faactivities involving other tortoises until the
subsequent season (fall or spring, respectively).

Collect baseline environmental data on WEA and recipient sites

Build juvenile tortoise holding pens

Continue surveys and radio attachment in WETA

Sample reidents for disease in WETA

Fall 2009

Begin full scale surveys in the WHAadio attachmeritblood work at WEA

Place juvenile tortoises in holding pens within an outdoor facility

Annualreview with Conservation Mitigation Working Group

Blood samplingn WETA

Finish translocation all remaining SEA tortoises

Spring 2010

Continue clearance surveys / radio attachment / blood sampling at all WETA recipient

sites

Begin translocation tortoises from WEA if possible

Blood sampling in WEA

Fall 2010

Contirnue translocating tortoises from WEA

Annual review with Conservation Mitigation Working Group

Spring 2011

Completetranslocating tortoises from WEA

Summer 2011

Military training begins

Fall 2011-2015

Continue to monitor tortoises

Annual review wih Conservation Mitigation Working Group
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Appendix 2A. Field data sheet for use in the WEA

The following data sheet is to be used for tortoise encounters on this project.

18



