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Abstract 

The packed cell volumes of gopher tortoises at each site fell 

within or above the normal range 

Light microscopy shows high concentrations of intracellular 

bodies within G. polyphemus erythrocytes 

Figure 2: Normal erythrocytes (A and D). High intensity of intercellular inclusions (possible piroplasms) 
(B and E). Multiple  hemogregarine infected erythrocytes (C). Hemogregarine is clearly identified (F). 
Top images at 400x magnification and bottom images at 1000x 

Figure 1: Packed Cell Volume of individual tortoises sampled at the FAUP. The area highlighted in red 
indicates the normal packed cell volume range (15-30%). Tortoises are suspected to be dehydrated if 
PCV is above 30%, and tortoises are considered anemic if PCV is below 15%  [2].   
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• The gopher tortoises within Florida Atlantic University Preserve (FAUP) are heavily 
infected with ticks during the Fall (August-November). Tick loads at Jonathan Dickinson 
State Park (JDSP) have yet to be quantified, however, fire here is known to control 
arthropod numbers.  

• We hypothesized that, due to this infestation, the tortoises at FAUP could potentially be 
anemic, based on PCV results, but  this is not the case.  

• Most tortoises sampled within the FAUP and JDSP had PCVs in the high normal range or 
above normal. Due to the time of sampling (December-March), which is Florida's dry 
season, it is possible these elevated PCVs are due to dehydration. Gopher tortoises get 
most of their water from grassy vegetation they consume.  Thus, in dry months, there is 
less water in the plants, and less is assimilated by tortoises. 

• Our analysis of blood slides via Wright-Giemsa stains revealed the tortoises in the FAUP 
are parasitized with multiple blood parasites.  

• Hemogregarines were positively identified to genus level (Hemogregarina spp.). Other 
small inclusions remain unidentified, but could represent undescribed protists, 
intracellular bacteria and/or viral inclusions. Future polymerase chain reaction (PCR) 
analyses using varied primers will allow more definitive identification of potential 
pathogens.  

• Disagreements now exist about viable gopher tortoise population sizes among wildlife 
biologists. An important issue regarding population size and habitat range includes 
potential for crowding, which can facilitate disease spreading. The effect of these 
parasites are not yet fully understood in the gopher tortoise, and thus, it is important 
to identify and study all potential pathogens, in order to develop better conservation 
policies and management practicess for the species. 
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Experimental Design 

• Finish  sampling the blood from tortoises at JDSP 

• Determine intensities of infection on tortoises at both sites 

• Perform PCR on FAUP and JDSP samples 

• Re-sample the same tortoises at different time periods; adult tick feeding and mating 

periods (August-October) 

• Determine if hemoparasites are being spread by the ticks 

• Determine if the female tick passes parasites onto the offspring 
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   Jonathan Dickinson State Park (JDSP) 
Managed by fire 

 

Gopher Tortoise  

Parasites:  
•  Tick populations can be controlled via controlled and/or natural burns   
•  Hemogregarines were first observed in a subset of tortoises in Georgia [1] 
•  Elevated tick loads at the FAUP may increase the risk of hemoparasite transmission in the        
   gopher tortoise 

Gopher Tortoise (Gopherus polyphemus): 
•  Keystone species 
•  Range: Southeastern United States 
• Threatened/Endangered 
•  Few studies have observed hemoparasites in the        
gopher tortoise 
      

Study Sites: 
 

                          1                                                                2 
Florida Atlantic University Preserve  (FAUP)                       
   Managed by bush hogging and herbicides 

Hypothesis: Gopher tortoises in the FAUP will be infected by heavier hemoparasite loads, 
potentially causing anemia, when compared to JDSP. 

The gopher tortoise (Gopherus polyphemus) is a threatened keystone species of the 
Southeastern United States. Increasing urban encroachment and tortoise translocation 
increases the risk of disease transmission. Prior work at Florida Atlantic University suggested 
resident gopher tortoises had high tick burdens. To investigate ticks as potential disease vectors, 
two sites were examined.  The Florida Atlantic University Preserve (FAUP); managed by mowing 
and herbicides and Jonathan Dickinson State Park (JDSP); managed by fire. We hypothesized 
that gopher tortoises in the FAUP will be infected by heavier hemoparasite loads, potentially 
causing anemia, when compared to JDSP. To detect hemoparasites, blood was collected from 
tortoises at FAUP and JDSP. Blood smears revealed intracellular parasites and inclusions at both 
sites. Packed cell volumes were done to assess whether tortoises were anemic; results found 
tortoises were not anemic during that sampling period. This study will provide baseline data for 
blood-borne infections in two south Florida gopher tortoise populations. 
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