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North American Box Turtles
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Cause of Death N

Unusual freezing event 7

Multisystemic infection 2

Reproductive stasis 2

Coelomitis 2

Ulcerative dermatitis 1

Meningoencephalitis 1
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North American Box Turtles
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North American Box Turtle Health

o Perform multi-faceted, integrated health 
assessments
o Physical examination
o Morphometrics
o Hematology
o Plasma Biochemistry
o Infectious Disease Testing
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Ranavirus

o Viral Characteristics
o ds DNA virus
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o Box turtles uniquely sensitive

o >90% mortality
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Herpesviruses

o Viral Characteristics
o ds DNA virus
o Doesn’t survive well outside body

o Epidemiology
o Each turtle has uniquely distinct herpes
o Novel species may cause disease
o Host-adapted herpes have unknown 

significance
o Prevalence seasonally distinct

o Conservation Concern
o Release should occur with turtles in a similar 

plane of health to recipient population
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Mycoplasma/Mycoplasmopsis

o Bacterial Characteristics
o Intracellular bacteria
o Doesn’t survive well outside body, difficult to 

culture
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Emydomyces

o Fungal Characteristics
o Onygenalean fungi
o Keratinophilic

o Epidemiology
o Large host diversity
o Many unknowns

o Conservation Concern
o Do not release positive individuals
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Confiscation events

o 2021
o 96 turtles initially à New England Aquarium, New England Zoo, and Roger Williams Park Zoo

o 40 turtles died prior to disease testing results (42%)
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Co-infection Number of turtles Prevalence

FV3-TerHV1-Myco-
TerAvd1

20 57%

FV3-TerHV1-Myco 4 14%

FV3-TerAdv1-Myco 1 3%

FV3-Myco 6 17%

Myco-TerHV1 3 9%



Confiscation events
o 2021 – Confiscation 1

o 56 remaining turtles sent to WEL
o Intake testing of 24 pathogens 

using qPCR and 3 pathogen classes 
using conventional PCR and 
sequencing

o Results
o 8 different pathogens

o FV3
o Mycoplasma
o TerHV1, 2, and 3
o Chlamydia
o Leptospirosis
o Terrapene adenovirus 

(Europe)
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Confiscation events

o 2021
o All turtles survived to brumation and buried on their own
o No turtles emerged by May 2022

o All had died naturally at various states of decomposition
o Rare (n=5) tissues positive for FV3, but severe autolysis

o Conclusions
o 100% mortality
o Complex disease pattern upon presentation
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Confiscation events

o 2022 – Confiscation 2
o Seventeen eastern box turtles sent to WEL
o Subset of individuals (n=7) were positive for FV3
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Confiscation Event

Variable shedding over time
• Mycoplasma: 27-71% positive over 12 months, highest in November
• Terrapene herpesvirus 1: 0-90% positive over 12 months, highest in May
• Box turtle adenovirus: 0-45% positive over 12 months, highest in April

Clinical signs not associated with pathogen status
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Future Directions and Conservation Outcomes

o Ranavirus and other co-pathogens continue to be a concern for success of re-introductions of 
confiscations 

o Need to assess potential for pathogen recurrence and transmission
o Different temperatures
o Impact of anti-inflammatory therapy
o Role of co-pathogens

o Novel or existing pathogens of concern
o Emydomcyes
o Fraservirus
o Others
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Future Directions and Conservation Outcomes

o Single pathogen surveys are insufficient
o Likely more than 3-4 pathogens will impact release and recovery efforts
o Surveying for existing and novel pathogens is critical
o Surveillance to recipient populations is crucial to success

o Released turtles should be followed for outcome status
o Pathogens may cause more than mortality, subclinical impacts on nutrition and reproduction are 

possible
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Thank You
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