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Presentation Notes
Displacement of wild animals in cases of human-wildlife conflict continues to increase world-wide even though there is a broad literature on the lack of success of translocations. The record is even worse for mitigation-based translocations.
However, recent research indicates that translocation of Mojave desert tortoises may be more successful than reported for other species, and I will provide a quick overview of that research.
Finally, I will conclude by suggesting that population augmentation via translocation could play an important role in the recovery of the desert tortoise.



USFWS listed the Mojave Desert Tortoise 
as Threatened in 1990 

Gopherus agassizii 
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Presentation Notes
In 1990, the FWS listed the Desert Tortoise as Threatened within the designated “Mojave population,” north and west of the Colorado River. This population has since been recognized as a separate species, retaining the name Gopherus agassizii.
Declines in abundance exceeded 20% within local populations in the 1980-90s, with losses of up to 90% of adult females in some populations.



The Recovery Plan includes a number of  
recommendations to … 

 
Protect existing 
populations and 
habitat 
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The recovery plan for the Mojave desert tortoise includes a number of recommendations to protect populations and habitat, …



Management focuses on removing threats in 
“Tortoise Conservation Areas” 

 
Protect existing 
populations and 
habitat 
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… with management focused on removing threats in specific “Tortoise Conservation Areas.”
For simplicity, this map only shows designated critical habitat units overlaying tortoise habitat in green, but TCAs also include NPS lands, NWRs, and other designations that typically overlap or abut these critical habitat units.



Many populations contain LOW tortoise 
densities 

Presenter
Presentation Notes
Despite the habitat- and population-protection efforts under way, many of the conservation areas still contain extremely low densities of adult tortoises.
The orange and red colors in this map indicate mean densities below the level thought to be minimally viable, or <3.9 adults/sq. km on average.



Tortoises are still displaced by human 
development 
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Meanwhile, human development continues to displace tortoises, especially from habitat outside of designated conservation areas.
For example, ~2000 tortoises have been translocated from 2 military base expansions and 6 solar projects since 2008.



Historically, tortoises were moved from harm’s 
way into nearby habitat 

Desire to let individuals live out 
their lives in the wild 
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Historically, tortoises were moved from harm’s way into adjacent habitat as a simple means to prevent lethal “take” of a protected species.
The desire was to let individuals live out their lives in the wild and just hope they might contribute to the wild population.
However, this was strictly a reactive measure vs any proactive thought about how the displaced tortoises could best contribute to larger conservation goals for the species.



The Recovery Plan also recommends to … 

Augment depleted populations 
through a strategic program 
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In contrast, the recovery plan recommends a strategic program to augment depleted populations, which could benefit those conservation areas highlighted in orange and red in the previous maps.
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A broad literature questions the 
effectiveness of translocation 

Presenter
Presentation Notes
Nevertheless, a broad literature describes the questionable effectiveness of translocation of herps, starting with the 1991 paper by Dodd and Seigel in Herpetologica.
For example, even though Germano and Bishop found evidence of increasing success of herp translocations over time, both Fischer & Lindenmayer and Germano & Bishop found that less than ½ of published translocations met specified criteria of success.
Both Fischer & Lindenmayer and Germano et al. (2015) found that success rates of mitigation-driven translocations were even worse, and these projects are likely under-reported.



 Field et al. 2007 
 Esque et al. 2010,                

Drake et al. 2012 
 Nussear et al. 2012 
 Hinderle et al. 2015 
 Farnsworth et al. 2015,               

Brand et al. 2016 
 Unpublished 

However, desert tortoise translocation 
shows signs of success 
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However, a number of recent projects suggest that translocation of desert tortoises can be successful, and I’ll provide an overview of those.
Not every study addressed the same topics, so throughout, color coding on the left corresponds to study site locations on the map.



 Field et al. 2007 
 Hinderle et al. 2015 
 

 
 
 
 
 

Tortoises moved >5 km show little to no 
homing tendency 
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First, tortoises that are translocated 5 km or more from their capture locations show little to no tendency to home or to collectively show other unidirectional movement.
Hinderle et al. found that no tortoises returned to within 500 m of their original capture location after 37 days, and all observed homing dropped from 44% of those released 2 km away to only 1/15 of those released at 5 km and 0/14 of those released at 8 km.



 
 
 
 
 
 
 

 Field et al. 2007 
 Nussear et al. 2012 
 Farnsworth et al. 2015 
 Unpublished 

 

Movements & home ranges reach 
“normal” levels by the 2nd year 
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Movements and home ranges are relatively large in the 1st year after release, but typically return to normal levels by the 2nd year.
For example, this figure from Field et al. shows the locations of two translocated tortoises and their first-year minimum convex polygons between spring release and hibernation in gray.
The blue polygons show the home ranges from their second seasons, which are within the normal range seen for MDT. 



 
 
 
 
 
 
 
 

 Field et al. 2007 
 Esque et al. 2010 
 Nussear et al. 2012 
 Brand et al. 2016 
 Unpublished 

Translocated tortoises show appropriate 
behavior comparable to residents 
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Despite the elevated levels of movement and activity in the 1st year, translocated tortoises universally show appropriate foraging, shelter-seeking, and mating behaviors.
Brand et al. did find that translocated tortoises had higher average maximum daily temperature and more time spent above 35°C than resident and control tortoises in the 1st month after translocation, with smaller effects through the 4th month, but no differences in subsequent years. Nevertheless, the differences in the initial months had no effect on survival (~94%).



1st-year survival of translocated tortoises 
 

 Unpublished at intermediate levels 
 

Survival is equivalent between 
translocated and resident tortoises 
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In fact, survival of translocated vs non-translocated tortoises has been equivalent at almost every translocation since 1997, with survival rates ranging from 72 – 100%.
The low-end, 72% survival rate observed by Nussear et al. was at a higher elevation site above the natural distribution of the species.

Esque et al.: 75% survival in year 1
Nussear et al.: 72% - 100% (higher annual survival in subsequent years)
Brand et al.: ~94%
Field et al.: 79%



Reproductive output is equivalent 
between translocated & resident 
tortoises by the 2nd year 
 

 Nussear et al. 2012 
 Unpublished 
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Nussear et al. also found that translocated tortoises produced an average of 1 total egg less in their 1st year than residents, but reproductive output was equivalent between translocated and resident tortoises by the 2nd year.
On a related note, though, a recently published paper reported that translocated male tortoises sired few to no offspring 4 years after translocation even though translocated females produced offspring sired by resident males.



 
 
 
 
 
 
 
 
 
 

 Drake et al. 2012 

 

Stress is equivalent between 
translocated and resident tortoises 
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Drake et al. found that year and sex were strong predictors of corticosterone levels, but translocation explained little of the variation, so they concluded that translocation does not elicit a physiological stress response in desert tortoises.

(CORT values in males were higher than in females, and values for both varied monthly throughout the activity season and among years). 



 Unpublished 

Adult tortoise density remains elevated 
in short term following translocation 

+1/km2 
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The previous studies were generally focused on answering specific ecological questions, usually as part of a mitigation-based translocation. 
However, the results suggest that targeted augmentation will provide a “boost” to depleted populations, as has been the case so far in an augmentation in the Eldorado Valley in southern Nevada.
1 adult tortoise/sq. km was added to the population in 2014, and consistent with the survival results seen elsewhere, that increase has held up so far.



Stage Indicators/metrics Time frame 

1. Survival & growth of 
released individuals 

a. Disease vs. controls 
b. Survival vs. controls 
c. 50% recaptures 
d. Growth vs. controls 

a. 5 years 
b. 5-10 years 
c. 5-10 years 
d. 5-10 years 

2. Evidence of 
reproduction 

a. Repro output vs. controls 
b. % juveniles increasing 

a. 5 years 
b. 10-15 years 

3. Population growth Increasing trend in adult population 15-20 years 

4. Self-sustaining 
population 

Adult density >> 4/km2 

+ >25% juveniles 
+ founders decreasing % of adults 

 
20-30 years 

Miller et al. 2014. Conservation Biology 28:1045-1056. 
Bell and Herbert. 2017. Journal of Herpetology 51:37-46. 

Specific metrics of success are necessary 
to evaluate effectiveness 
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Even though numerous studies suggest that translocation of desert tortoises can be successful, so far these have occurred over durations of only 1-5 years.
To truly measure the effectiveness of desert tortoise translocation, we propose specific metrics of success relative to 4 temporal stages based on the framework developed by Miller et al. and applied by Bell & Herbert to translocation of a long-lived gecko in New Zealand.
So far, monitoring of desert tortoise translocations has touched on aspects of the first 2 stages (survival & reproductive output), but now we need to look beyond these initial successes to determine whether translocation is successfully increasing populations over the long term. 
A handful of the projects I talked about are ongoing and a few more recent projects include long-term monitoring plans, so hopefully we will start seeing some signs of population growth in the next 10 years or so.



Strategic population augmentation can build a 
bridge between mitigation translocations and 
species recovery 

Questions? 
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There are still a number of questions to answer, especially relative to specific translocation sites and associated threats to tortoises, but with an explicit framework for long-term effectiveness monitoring, we believe that strategic population augmentation can build a bridge between mitigation-based translocations and species recovery.
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