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Adapted from Nussear et al. 2009
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Military Training Activities




Alternative Energy
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Disposition of tortoises

* Leave in harm’s way
* Collect and house
» Translocate

-




Possible Consequences of
Translocation

- Death
- Disruption of genetic structure
- Disruption of social structure

- Increased susceptibility to disease due to
stress

- Introduction and transmission of disease
- Others....
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How do we judge the
success of translocation?

e Survival

: ction

* Habitat use

« Movement

» Stress/Health

-.» Site colonization?



Sports Business Entertainment Food Living Travel Columns Shopping

Relocated desert tortoises attacked by coyotes

Louis Sahagun, Los Angeles Times
. aped 4:00 a.m., Sunday, May 18, 2008

VIEW: SMALLER | HIDE 10f2 | «PREV | NEXT » |

Michael Maloney / The Chronicle

Desert tortoises like this one have been relocated by the Army to another part of the Mojave Desert to
make room for training grounds. Photo: Michael Maloney, The Chronicle / SF
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ﬁ As the sun rose over the Mojave Desert, researcher
Kristina Drake approached with caution as a
W Tweet Ellike  +1 Share creature with weary eyes, a scuffed carapace and
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Survival — Early Studies

High Mortality (up to 100%) during summer
releases - Cook et al 1978

Lower mortality during spring releases — Cook
et al. 1978, Berry 1973

Captive animals adapted poorly and had lower
survivorship — Berry 1973

Survivorship related to climatic conditions —
High predation 21% - 28% (both on residents
and translocated “captives”) following drought -
(Berry 1973)
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 No difference In
survivorship from
Residents/Controls

* No apparent effects of time in captivity (~ 125 —
3000 days) or pre-release food and water

« Survivorship related to climatic conditions —
anthropogenic influences — with 15 to 22%

mortality in years following drought

Field et al. 2007, Esque et al. 2010, Nussear et al. 2012



Sources of Tortoise Mortality

Cumulative Mortality at Five sites N=146
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Nussear et al. 2012



Spatial Pattern to
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Each year produces different rainfall
and production of annual plants.
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Shade Use Release Year
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Movements of Translocatees

* Tendency toward homing if released close

to point of origin — Berry 1973, Corn 1991,
Hinderle 2011

« Extensive Movements In first year to 2
years

» Similar patterns of movements (relative to
residents) and later settling behavior



Movements of Translocatees

1000

meters

Reduced movement in second yr

No horﬁlng_ tendency

(from Field et al. 2007)



Movement Patterns
(Bird Spring Valley)
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Maximum Annual Displacement
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Nussear et al. 2012



Body Mass

first rain
22 July 1997
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Desert Tortoise [ W = =
Translocation Ky &t
Capture ]

Handiing NN Acute Response

Restraint H,: Likely translocation causes chronic
stress to translocated animals & lesser
extent to resident animals.

: Ecological
| : ¢
Chronic Response - erformance
ek mmune Behavior

Competence



Measuring Stress In Wild Tortoise

Blood Collection

- 224 Animals

- Sampled Monthly (April-October) each Year
- Only Used Samples Collected < 20 Minutes

Laboratory Analysis (RIA)
- Total Plasma Corticosterone

& USGS

science for a changing world



Corticosterone Level
Variables & CoVariates

K Monthly Movement \

-Annual Home-Range
-Precipitation
-Annual Plant Production
-Treatment

-SexX F...=165,p<0.01

A \:yeﬂr‘ F2,1544=111.3, p<0.01 /

" Linear-mixed Effects Models

= USGS e

science for a changing world
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Annual "Cort” Values
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-@- Male
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Experimental Conclusions

1. Translocation Did Not Cause a Measureable
Physiological Stress Response within the
first two years of translocation.

2. Increased Animal Movement (often
associated with translocation) Did Not
correlate with Animal Stress in our
experiment

e
-
science for a changing world



Disease Results — Cort study

% Antibodies
Clinical Clincial Present for % Antibody
Year Treatment Individuals Signs Sign Mycoplasma  Presence
Control 40 2 5.0 0 0.0
2006 Resident 40 4 10.0 2 5.0
Translocated 38 0 0.0 0 0.0
Control 48 4 8.3 0 0.0
2007 Resident 34 5 14.7 0 0.0
Translocated 43 3 7.0 0 0.0
Translocation Occurred
Control 29 3 10.3 0 0.0
2008 Resident 43 7 16.3 1 2.3
Translocated 33 6 18.2 0 0.0
Control 19 0 0.0 0 0.0
2009 Resident 40 4 10.0 2 5.0
Translocated 19 2 10.5 1 5.3
Control 11 0 0.0 0 0.0
2010 Resident 36 2 5.6 1 2.8
Translocated 17 0 0.0 0 0.0
Control 5 0 0.0 0 0.0
2011 Resident 17 2 11.8 0 0.0
Translocated 16 3 18.8 0 0.0
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Conclusions

» Evidence from ourstudies suggests
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Conclusions

* There Is still a need for Iong term research to
conflrm persistenc | -

F | . -fﬁﬁ'"' WS o .
21 long terMMgLotettion of tortoise
_— i ’ -~ e - g
¢ 3 N s r :
S o
34 v
'/




Acknowledgements

[fvanona rame cenrer) « Mickey Quillman  » Andrew Walde
« Brian Jacobs » Clarence Everly « Peter Woodman
* Rich Inman * Roy Averill-Murray < Bill Boarman
 Claire Phillips « Becky Jones  Sally DuPre

Larry LaPre « Stephanie Wakeling
Muhammad Bari

« Margarete Walden
« Karen Phillips

« Kiristin Berry Roxlie Trost

» Jeremy Mack Cat Darst

* Field Crews « Ray Bransfield

= USGS

science for a changing world

CALIFORNIA

SR DEPARTMENT
(& FISHECAME
e TN




Funding Sources

USFWS

Clark County MSHCP
Biological Resources Research Center
Department of Defense

UNR

Eric Simandle
David Hyde
Denise Jones
Dawn Wilson
Steve Clements
Scott Sheldon
Heather Powell
Greg Fuerst
Sarah Nussear
Renee Aldrich

USGS

Katherine Vittum
Brian Jacobs

Margarete Walden

Claire Phillips
Alan Brown
Steve Corn
Sara Eckert
Karen Goldberg
Kim Goodwin
Dustin Haines
Nancy Herms
Gabriel Knowles
Erika Lindberg
Rachel Loubeau
Adam Malisch
Phil Medica

_Kristen Murphy

Mary Saethre
Beth Tomica

Student Conservation
Association Volunteers

Adina Ables
Tlana Abrahamson
Monika Adam
Peter Alexander
Kara Altvater
Paul Bauman
Savannah Bouche
Joy Bresson
Robin Bubb
Charlene Bulloch
Jessie Bulloch
Jessica Bunkers
Maureen Chambrone
Mathew Damon
Nate Dewar
John DeWine
Tim Driver
Jessica Duncan
Cathy Eberhart
Lesley Feikert
Meredith Ferdie

Thanks!

Sarah Finks

Dan Fockler
Erica Forth
Nancy Fox
Savvas Frantzeskos
Jaclyn Fried
Becca Goldman
Cheryl Gray
Rachel Haney
Amy Hanlon

Eric Hannes
Barbara Hanning
Kendal Hansen
Aaron Hawkins
Nicholas Hodges
Carlyle Holmes
David Hyde
Ryan Jarahian
Bryce Jenkinson
Jennifer Johnson
Kevin Johnston
Denise Jones
Corey Kanuckel

Bob Kerpec
Karin Kettering
Rebecca Kipp
Florence Kittleman
Alyssa Knoshaug
Jennie Kulczyk
Heather Leach
Anne Lewellen
Marshall Lipps
Amy Mahar
Lorraine Martin
Andrew Matthew
Jamie Mayes
Beverly Millay
Mollie Miller
Eugenie Moore
Freya Nales
Chris Ollig

Kris Paxson
Heidi Peters
Kris Pickard
Line Plourde
Nikki Plummer

Bridget Quinn
Jay Ranson
April Reynolds
Jamie Rieb
Sally Roberts
John Russ
Sharon Sanders
Stefan Saravia
Melissa Schick
William Sears
Patrick Sharkey
Barbara Shepard
Jeff Sikich
Laura Snider
Trisha Solheim
Robin Stanley
Morgan Taggart
Matt Thomas
Leah Tibbals
Ella Vining

Anne Warren
Kasia Wilewski
Jennifer Young
Doualas Zimmermar






