
A Workshop on Desert Tortoise diseases was held in Zzyzx Nov. 14-17.  There 
were about 35 participants from all four states, DOI, DOD, State agencies, 
academia and one user group. 
 
Highlights from the Workshop 
 
Upper Respiratory Tract Disease and shell diseases have been known in from 
California tortoise populations since the mid 1980’s. Numbers of tortoises and 
tortoise densities have declined 50 to 96% at most sites since that time, based on 
research conducted at long-term permanent study plots. In the Sonoran tortoises, 
some animals have tested positive for Mycoplasma agassizii  using the ELISA test 
and herpes virus (also using a new herpes virus ELISA test).  Shell diseases have 
been seen in most Arizona populations and are common in tortoise populations in 
the eastern Mojave and Colorado deserts of California. Clinical signs of URTD 
have been seen in tortoises from the Beaver Dam Slope and Red Cliffs Reserve in 
Utah.  
 
Current evidence supports horizontal transmission of  Mycoplasma agassizii and 
most likely through direct contact of one tortoise to another. It appears the 
pathogen does not last for a long time outside the body, so is unlikely to persist in 
burrows or the environment for very long. 
 
There is definitely a second species of Mycoplasma with a proposed new name of 
M. cheloniae.  Both species have been found in tortoises at the Desert Tortoise 
Natural Area, Lucerne Valley, and Joshua Tree National Park. Currently the 
second species may not be responding  to the ELISA test being used for M. 
agassizii.   In Nevada, Utah, and Arizona, M. agassizii is present, but few cultures 
have been taken for mycoplasmosis in general, so we do not have a good idea of 
the strains present. There are two other strains or species that have been isolated in 
tortoises in the US, but have not been found in California as of yet. 
 
The role of herpesvirus is still not clear, but it may operate as an important 
pathogen in wild tortoise populations.  There are 3 published records of tortoises 
dying from herpesvirus.  Unlike Mycoplasma, Herpes can persist in the 
environment for a long time.  The frequency of tortoises with herpesvirus positive 
ELISA tests increased considerably between 2001 and 2002. 
 
Elevated levels of toxicants have been implicated as potential causes of diseases in 
desert tortoises. Element concentrations differ significantly by tissue type in 



tortoises ill with shell disease, infectious diseases, metabolic diseases, and 
mycoplasmosis. Arsenic appears to be one of the major players, but it is by no 
means is the only important element. 
 
Disease is only one of many factors causing declines in the tortoise populations in 
CA. Decreases in nutritional and preferred foods available for the tortoise have 
likely decreased their abilities and very possibly their immune responses for 
fighting off the diseases. Decreases in nutritional value of important forage plants 
have been caused by anthropogenic disturbances  such as grazing, OHV use, 
introduction of alien plant, and other ground disturbing factors. There are certain 
annual plants that have Potassium Excretion Potential (or PEP) indexes which  
tortoises appear to need for their dietary values. It may be possible to reseed areas 
with these plants to increase their numbers during “wet” years, which to tortoises 
need to “fill up their fuel tanks” to prepare for dry years.  
 
Recommendations of priorities from the workshop can be divided into two 
categories, management and research. These are in no particular order. 
 
Management priorities included, but were not limited to: 
 
1)  Protection of habitat and reduction of ground disturbing activities - to keep key 
forage plants healthy, intact, replenish seed banks, reduce dust which can spread 
toxicants and have negative effects on mucous membranes.  Protection also 
includes fencing. 
 
2) Eliminate sheep and cattle grazing in desert tortoise habitat, particularly in years 
of high rainfall. Oftedal (et al) determined that tortoises need high PEP plants to 
survive, even if these plants are only available in “good” years to give tortoises 
chance to fuel up during wet years.  Livestock also utilize most of these same 
plants.  If grazing cannot be eliminated, remove livestock earlier in spring during 
germination and sprouting, growth, flowering, fruiting of PEP plants 
 
3) Increase educational outreach especially as it pertains to prevention of release of 
captive tortoise into wild populations.  Release of captives contributes to the spread 
of new infectious diseases, because captives are significantly more likely to have 
one or more infectious diseases than wild tortoises.  
 
4) Identify monitoring sites for toxicants, pesticides.  Evaluate sites before surface 
disturbance is allowed, where possible.  Set up monitoring stations and monitor; 



include dry lake beds, mining areas, and roads. 
 
5) Focus revegetation efforts on high PEP plant species. Certain plants (mostly if 
not all annuals) contain a higher PEP index.  These plants should be a focus of 
revegetation efforts in critical habitats.  Revegetation efforts need to be 
accompanied by small research programs to determine if they will work and are 
worth the effort. 
 
6) Develop an Emergency Response Team and Funds for when population declines 
and outbreaks of diseases are first seen, such as at the Red Cliffs Reserve. Funds 
would be used for salvage/disease determination, isolation of either healthy or 
infected population, fencing to protect healthy populations, and other urgent needs. 
 
7)  Increase / Focus Law Enforcement efforts in specific areas. Reportedly and 
historically, captive releases occur more frequently at DTNA and JTNP.  Poaching 
tends to occur more frequently in certain areas, as does mortality caused by 
firearms.  Increasing and / or focusing LE operations in these areas will likely have 
a better benefit based on effort. 
 
8) Train more biologists to conduct full health assessments in accordance with 
protocols by Berry and Christopher.  The training needs to include drawing blood 
and conducting the nasal lavages for cultures. 
 
9)  Salvage more ill and dying tortoises for determination of causes and 
contributors to death.  Obtain Range-wide Salvage permit. (Possibly segregated by 
state).  Researchers may need more flexibility from FWS in dealing with salvage.  
At present, in California, only Dr. Kristin Berry and sub-permittees are able to 
conduct salvage. 
 
10) Empanel group to discuss potential translocation sites for NTC Expansion.  
Animals currently living in the proposed NTC Expansion area will likely be 
translocated.  A panel to discuss where they could / should be moved needs to be 
created, participants from beyond the “diseases” group would need to participate, 
so this suggestion was tabled. 
 
11)  We need to review handling protocols to incorporate methods to reduce 
voiding of bladders.  While some scientists/PIs/field staff are already doing this, 
protocols are not necessarily being followed by all parties. 
 



12) Improve tracking of conditions in incidental take permits. 
 
13) Continue study plots for tracking of information on health and diseases, 
mortality, and status of populations 
 
14) Continue assessment of impact by invasive plant species 
 
Research priorities include, but are not limited to 
 

1) The transmission studies need to be undertaken to determine if Mycoplasma 
cheloniae is an infectious, pathogenic mycoplasma that causes URTD in 
desert tortoises.  The pathogenesis of the organism needs to be determined.  
All of this has been done already for M. agassizii.   

2) The effectiveness of the existing ELISA test for M. agassizii for use to 
determine presence of antibodies to M. cheloniae needs to be determined. 

3) The presence of other strains/species of mycoplasma, such as those found in 
the gopher tortoise in Florida, needs to be determined through much more 
thorough sampling of tortoises with nasal lavages/cultures in CA, NV, AZ, 
and UT.  Such sampling has been minimal in NV, AZ, and UT.  

4) Isolates of herpesvirus from desert tortoises must be obtained and the 
pathogenesis and modes of transmission need to be determined.  The 
existing ELISA test needs to be validated, that is, determine if it is actually 
measuring levels of antibodies in the desert tortoises similar to what has 
been found in European species of tortoises. 

5)  Determine whether M. agassizii and M. cheloniae can be transmitted 
vertically from mother to offspring. 

6) Determine whether herpesvirus is transmitted horizontally and/or vertically 
and through fomites in burrows. 

7) Determine whether tortoises infected with both mycoplasmas and 
herpesvirus become sicker and have higher mortality rates than those with 
only one pathogenic disease. 

8) Determine causes of cutaneous dyskeratosis and other shell diseases.  The 
relationships to elemental toxicity may be determined through feeding 
experiments with captive hatchling tortoises. 
As part of research on shell diseases, compare carapace to plastron 
(physiological).  Conduct laboratory investigations into 
anatomy/physiology/environmental factors etc. to try and determine why 
cutaneous dyskeratosis more significantly affects the plastron than the 
carapace. 



9) Assess existing LSTS Population: Conduct detailed heath assessments 
(following Berry and Christopher) of released tortoises at the Large Scale 
Translocation Site in Jean, NV.  Gather data using blood samples for 
Mycoplasma and herpesvirus and conduct nasal lavages for cultures; record 
data on shell disease(s).  

10) Assess recovery of captive tortoises with clinical URTD signs, if 
provided an improved diet.  Are ill tortoises able to recover simply by diet 
and without antibiotic and other intervention? 

11) Continue research on effects of potential toxicants and contaminants 
on the desert tortoise. 

12) Assess potential for recovery of tortoises with shell diseases through 
nutritional treatments. 

13)  Develop range wide protocols for use of  radio transmitters.  
Standardize all aspects of transmitter use, including epoxy type and color, 
application sites (location on carapace), maximum battery size, etc.  The 
standardization should include the appropriateness of different techniques by 
habitat type, size, sex, and age.  The effects of transmitters on survivorship 
should be determined.  

14)  Assess genetic variability, including genetic variability in immune 
systems.  Little is known about the genetic variability between and within 
tortoise populations.  Such knowledge is essential in planning for head-
starting, translocations, and possible captive rearing.  

15) Investigate effects of obscurants use by the military including the use 
of chemicals / smoke to provide realistic training.  What effects do these 
chemicals have on the respiratory tract of tortoises (as well as skin, plants in 
the area, soil, etc.) 

 
 Tortoise declines have resulted from multiple factors (i.e., disease, 
Drought, grazing, military training, off-highway vehicle activity, raven 
Predation, urban development,  etc.), of which disease is only one 
Factor. Proactive programs to manage for tortoise conservation and recovery must 
Address disease and the many other mortality factors. Habitat condition is 
extremely 
important to the physiological (particularly nutritional) health of tortoises.  
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