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Altered Behavior in Gopher Tortoises 
with URTD 
 
For several years, SCWDS has been working 
with collaborators at the Jones Research and 
Ecological Center (JERC) at Ichuaway in Baker 
County, Georgia, and at the University of 
Georgia’s D.B. Warnell School of Forestry and 
Natural Resources to investigate the distribution, 
prevalence, and impact of upper respiratory tract 
disease (URTD) in gopher tortoises.  Tortoises 
with URTD have mild to severe nasal and ocular 
discharge, conjunctivitis, and swelling of the eyes 
and nares.  At least two species of Mycoplasma 
(M. agassizii and M. testudineum) can cause 
URTD, which has been associated with gopher 
tortoise die-offs in Florida and also has been 
observed in Georgia, Louisiana, and Mississippi.   
 
Previously, we reported that M. agassizii was 
present in numerous tortoise populations in 
Georgia, and that the prevalence was either very 
low (3% or less) or very high (96-100%), 
depending on the population (SCWDS BRIEFS 
Vol. 27, No. 1). In contrast, most populations had 
antibodies reactive to M. testudineum with 
seroprevalence ranging from 38% to 61%, and 
only one site had 0% prevalence. Tortoises at 
five sites tested positive for antibodies to both 
pathogens, and these were the only sites where 
we observed tortoises with clinical signs of 
URTD.  Interestingly, tortoises at sites where 
clinical signs of URTD were not observed had 
antibodies only against M. testudineum, 
suggesting this organism may be of limited 
pathogenicity for gopher tortoises. 
 
In an effort to better understand long-term 
impacts of URTD on tortoise populations, we 
conducted a home range and behavioral study of 
individual tortoises at Ichauway, where there is a 
historically high prevalence of M. agassizii, the 
most common pathogen associated with URTD. 

At Ichauway, ≥92% of the population was 
seropositive in 1997, and we found a similarly 
high prevalence in our recent study. The 
consistently high prevalence allowed us to 
evaluate the long-term implications of 
Mycoplasma exposure for a population, as well 
as the short-term consequences of recurrent, 
severe clinical disease.  
 
In the late-1990s, Craig Guyer (Auburn 
University) and collaborators investigated the 
home range size and behavior of gopher 
tortoises at JERC. Initial studies were focused in 
a 50 hectare (ha) area called Green Grove (GG), 
where the tortoise density was 1.3 /ha.  At that 
time, the prevalence of antibodies against M. 
agassizii in tortoises at GG was 96%. Thirty 
tortoises in GG were outfitted with radio 
transmitters and temperature loggers. After a 
year of tracking, GG females had a mean home 
range size of 0.4 ha, whereas the mean for 
males was 1.1 ha. When we repeated this work 
in 2011, the M. agassizii antibody prevalence 
was 92%, the density had increased to 2.08 
tortoises/ha, but the mean home ranges had not 
changed significantly (14 females: 0.81 ha; 16 
males: 1.87 ha).   
 
We also compared the behavior of tortoises in 
GG with mild or no signs of URTD with the 
behavior of severely affected tortoises from 
additional areas of JERC.  Four females and six 
males with severe URTD were radio-tracked and 
temperature-logged from three to 334 days. 
Contrary to what has been hypothesized in the 
literature, some of the tortoises with severe 
disease traveled long distances, and some had 
large home ranges. The mean home range of 
severely affected tortoises (134.71 ha) was 
significantly larger than that of asymptomatic and 
mildly affected tortoises, but there was 
considerable variation among individuals with 
severe URTD (range= 0.09-489.69 ha). Severely 
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affected tortoises made many long distance 
movements (165 m to 3,498 m) over short 
periods of time, compared to the other group, in 
which the maximum movements ranged from 
78.49 to 147.29 m. The longest documented 
movement in one day for a tortoise with severe 
URTD was 755 m.   
 
We also detected a difference in 
thermoregulatory behavior (basking versus 
cooling in burrows) between the groups when we 
recorded the hourly temperature on the carapace 
of the tortoises. Data from individual tortoises 
were compared to the average of the study group 
to determine how often a particular tortoise 
exhibited abnormal thermoregulatory behavior 
(e.g., was outside of burrow basking when 
remaining individuals were inside burrows, or 
remained in a burrow cooling for unusually long 
periods of time). We found that tortoises in GG 
with mild or no signs of URTD had similar 
behaviors with overlapping temperature data, but 
temperature data of tortoises with severe URTD 
frequently deviated from that of the other 
tortoises. The greatest temperature range 
experienced by a tortoise with severe URTD was 
from 9.6°C to 42.6°C over the 311 days it was 
tracked. 
 
In summary, gopher tortoises with severe URTD 
at JERC had significantly larger home ranges, 
traveled longer distances, and experienced 
greater deviation in carapacial temperatures than 
asymptomatic/mildly affected tortoises, 
suggesting they spent more time basking than 
tortoises with no clinical signs. Any of these 
behavioral changes could decrease condition 
and health.  
 
Unfortunately, five of the ten tortoises with severe 
URTD died in their burrows or had to be 
humanely euthanized during the study. 
Collectively, our data suggest that although 
severe URTD can alter behavior and kill 
individuals, this tortoise population remained 
stable despite a high prevalence of antibodies 
against M. agasizzii.  Future work on disease 
recrudescence and recovery, as well as 
interactions with habitat quality, is needed to 
better understand the long-term consequences of 
URTD on tortoise populations.  (Prepared by 
Jessica McGuire and Michael Yabsley) 
 
 

Snake Fungal Disease 
  
Since 2006, increasing numbers of free-ranging 
snakes in the eastern and midwestern United 
States have been diagnosed with severe fungal 
dermatitis, a syndrome known as Snake Fungal 
Disease (SFD). To date, SFD has been 
confirmed in Florida, Illinois, Massachusetts, 
Minnesota, New Jersey, New York, Ohio, 
Tennessee, and Wisconsin.  Snakes with SFD 
may have scabs or crusty scales, subcutaneous 
nodules, abnormal molting, white opaque 
cloudiness of the eyes not associated with 
molting, and/or localized thickening and crusting 
of the skin. Lesions typically are most severe on 
the head, but distribution can vary. Infections 
have been found in the northern water snake 
(Nerodia sipedon), eastern racer (Coluber 
constrictor), rat snake (Pantherophis obsoletus 
species complex), timber rattlesnake (Crotalus 
horridus), massasauga (Sistrurus catenatus), 
pygmy rattlesnake (Sistrurus miliarius), and milk 
snake (Lampropeltis triangulum). Snake fungal 
disease is not known to affect any other orders of 
reptiles. The fungus is not transmissible to 
humans, pets (aside from captive snakes), or 
livestock. 
 
Chrysosporium ophiodiicola, a newly 
characterized species of Chrysosporium, is 
consistently isolated from snakes with SFD. 
However, there is no conclusive evidence that C. 
ophiodiicola is the causative agent for this 
disease, and other fungal species have been 
isolated from affected snakes. Although 
Chrysosporium species routinely are isolated 
from normal reptile skin, certain species have 
been known to act as a primary pathogen.  One 
example is “yellow fungus disease” of bearded 
dragons caused by the Chrysosporium anamorph 
of Nannizziopsis vriesii. Further research is 
needed to determine if C. ophiodiicola can act as 
a primary pathogen, or if it requires co-infection 
with other fungi to cause SFD. The role of 
environmental conditions, immunosuppression, 
genetic susceptibility, and other potential risk 
factors remain to be evaluated. 
 
Chrysosporium ophiodiicola first was isolated and 
characterized in a captive black rat snake 
(Elaphe obsoleta obsolete). The snake was 
caught in Sparta, Georgia, and remained in 
captivity    for   four    years    before    developing  
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prolonged anorexia and slow-growing facial 
masses.  The masses were removed surgically 
and were sent to a diagnostic lab for 
histopathology and culture.  The fungal isolate 
did not match any of the known Chrysosporium 
species already identified, and the new species 
name was suggested from the Greek for snake, 
ophio. 

 
One of the first reports of SFD in free-ranging 
snakes described four eastern massasauga 
rattlesnakes (Sistrurus catenatus catenatus) with 
facial swelling and disfiguration. Chrysosporium 
ophiodiicola was cultured from all four snakes, 
with no additional pathogens isolated. Three of 
the snakes were found dead near Carlyle, Illinois, 
during a routine survey in 2008. Another snake 
with similar lesions was found alive in the spring 
of 2010, treated with antifungals and supportive 
care, and was still alive at the time of the report.  
 
Endangered New England populations of timber 
rattlesnakes also have been affected by SFD. In 
2009, many of the snakes being monitored had 
lesions on the head, neck, and body resembling 
those on the massasaugas. Although C. 
ophiodiicola was cultured from these snakes, 
additional fungal species were isolated.  
 
Questions remain about the impact of SFD 
impact on free-ranging snake populations. At this 
time, most reported incidents have been sporadic 
and involved individual snakes. The solitary 
nature of snakes makes surveillance and 
detection of diseased individuals difficult. Further 
monitoring is necessary to determine if SFD will 
continue to occur as occasional isolated cases, 
or if it will become more widespread in greater 
numbers of snakes. Although snake populations 
overall have not been affected by SFD to date, 
certain isolated subgroups have been impacted 
and appear threatened by the disease. The small 
and isolated New England timber rattlesnake 
populations are of particular concern. For 
example, the New Hampshire subpopulation 
decreased in size by 50% from 2006 to 2007, 
following infections consistent with SFD. 
 
There is much more to learn about SFD at this 
point. The causative agent and pathogenesis of 
SFD, risk factors for infection, and its future 
impact on snake populations remain obscure. 
Surveillance programs and submission of 
samples to diagnostic laboratories are crucial to 
track the disease.  Additional research and 

monitoring are vital to better understand SFD and 
to determine if management intervention is 
necessary or possible. (Prepared by Amanda 
Dolinsky, University of Illinois College of 
Veterinary Medicine, and Lisa Last) 
 
Feral Swine Brucellosis  
Review Available 
 
Commercial swine in the United States have 
been recognized as free of Swine Brucellosis 
(SB) since 2011; however, SB has historically 
been present in feral swine and recent surveys 
conducted by APHIS-Wildlife Services have 
found SB positive feral swine in 18 states.  Based 
on data collected through the National Feral 
Swine Mapping System (www.feralswinemap.org), 
established populations of feral swine currently 
are present in 36 states.  Feral swine carrying SB 
present a widespread and growing risk for 
disease transmission to commercial swine. 
 
A review just published in the Journal Veterinary 
Microbiology summarizes brucellosis in feral 
swine and describes prospective genomic 
techniques that may be useful in understanding 
brucellosis epidemiology (Leiser et al., 2013. 
Feral swine brucellosis in the United States and 
prospective genomic techniques for disease 
epidemiology. Veterinary Microbiology 166:1-10).  
The paper reviews brucellosis in feral swine and 
wild boar, transmission of B. suis among feral 
swine, B. suis seroprevalence in feral swine, 
traditional methods of detecting and typing 
brucellae, and contemporary molecular genetic 
approaches to Brucella detection.  
 
The development of contemporary molecular 
genetic approaches allows for high-resolution 
genotyping studies.  Brucella is a genetically 
monomorphic genus, but with sufficient 
differences for population genetic analyses.  New 
genomic techniques will facilitate studies of 
population-level relationships of B. suis, 
determination of the direction of SB movement, 
and an evaluation of B. suis dispersal in feral and 
domestic swine.  These new advances should 
allow for a better understanding of B. suis 
transmission among feral swine and between 
feral and domestic swine, and they will help 
identify transmission routes and aid in 
development of measures to prevent 
transmission to domestic swine. (Prepared by 
Joe Corn) 
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Recent SCWDS Publications Available  
 

Below are some recent publications authored or 
co-authored by SCWDS staff.  Many of these can 
be accessed online from the web pages of the 
various journals.  If you do not have access to 
this service and would like to have a copy of any 
of these papers, let us know.  Many can be sent 
to you electronically with minimum effort; others 
will be mailed to you. For your convenience, 
please indicate requested publications, fill out the 
form on page 7, and check the appropriate box to 
receive either an electronic copy or a hard copy 
and return it to us:  Southeastern Cooperative 
Wildlife Study, College of Veterinary Medicine, 
University of Georgia, Athens, GA 30602.    
 
___Allison, A.B., D.J. Kohler, K.A. Fox, J.D. 

Brown, R.W. Gerhold, V.I. Shearn-Bochsler, 
E.J. Dubovi, C.R. Parrish, and E.C. Holmes.  
2013.  Frequent cross-species transmission 
of parvoviruses among diverse carnivore 
hosts.  Journal of Virology 87(4): 2342-2347. 

 
___Berry, B.S., K. Magori, A.C. Perofsky, D.E. 

Stallknecht, and A.W. Park.  2013.  Wetland 
cover dynamics drive hemorrhagic disease 
patterns in white-tailed deer in the United 
States.  Journal of Wildlife Diseases 49(3): 
501-509. 

 
___Brown, J.D. and D.E. Stallknecht.  2013.  

Wild bird surveillance for avian influenza 
virus.  Book chapter in Methods in Moleular 
Biology, 2nd Edition, pp. 85-98.  E. Spackman 
(Editor).  Humana Press, Totowa, NJ. 

 
___Brown, J.D., R.D. Berghaus, T.P. Costa, R. 

Poulson, D.L. Carter, C. Lebarbenchon, and 
D.E. Stallknecht.  2012.  Intestinal excretion 
of a wild bird-origin H3N8 low pathogenic 
avian influenza virus in mallards (Anas 
platyrhynchos).  Journal of Wildlife Diseases 
48(4): 991-998. 

 
___Brown, J.D., R. Poulson, D.L. Carter, C. 

Lebarbenchon, M. Pantin-Jackwood, E. 
Spackman, E. Shepherd, M. Killian, and D.E. 
Stallknecht.  2012.  Susceptibility of avian 
species to North American H13 low 
pathogenic avian influenza viruses.  Avian 
Diseases 56(4s1): 969-975. 

 
___Brown, J.D., R. Poulson, D.L. Carter, C. 

Lebarbenchon, and D.E. Stallknecht.  2013.  

Infectivity of avian influenza virus-positive 
field samples for mallards: what do our 
diagnostic results mean?  Journal of Wildlife 
Diseases 49(1): 180-185. 

 
___Brown, V.L., J.M. Drake, D.E. Stallknecht, 

J.D. Brown, K. Pedersen, and P. Rohani.  
2013.  Dissecting a wildlife disease hotspot: 
the impact of multiple host species, 
environmental transmission and seasonality 
in migration, breeding, and mortality.  Journal 
of the Royal Society Interface 10(79): 
20120804. 

 
___Chander, Y., N. Jindal, S. Sreevatsan, D.E. 

Stallknecht, and S.M. Goyal.  2012.  
Molecular and phylogenetic analysis of matrix 
gene of avian influenza viruses isolated from 
wild birds and live bird markets in the USA.  
Influenza and Other Respiratory Viruses doi: 
10.1111/irv.12003. 

 
___Charles, R.A., S. Kjos, A.E. Ellis, J.C. 

Barnes, and M.J. Yabsley.  2013.  Southern 
plains woodrats (Neotoma micropus) from 
southern Texas are important reservoirs of 
two genotypes of Trypanosoma cruzi and 
hosts of a putative novel Trypanosoma 
species.  Vector-Borne and Zoonotic 
Diseases 13(1): 22-30. 

 
___Dorea, F.C., D.J. Cole, and D.E. Stallknecht.  

2012.  Quantitative exposure assessment of 
waterfowl hunters to avian influenza viruses.  
Epidemiology and Infection 15: 1-11. 

 
___Driskell, E.A., C.A. Jones, R.D. Berghaus, 

D.E. Stallknecht, E.W. Howerth, and S.M. 
Tompkins.  2012.  Domestic cats are 
susceptible to infection with low pathogenic 
avian influenza viruses from shorebirds.  
Veterinary Pathology doi: 
10.1177/0300985812452578. 

 
___Franca, M., R. Poulson, J. Brown, E.W. 

Howerth, R.D. Berghaus, D. Carter, and D.E. 
Stallknecht.  2012.  Effect of different routes 
of inoculation on infectivity and viral shedding 
of LPAI viruses in mallards.  Avian Diseases 
56(4s1): 981-985. 

 
___Franca, M., D.E. Stallknecht, and E.W. 

Howerth.  2013.  Expression and distribution 
of sialic acid influenza virus receptors in wild 
birds.  Avian Pathology 42(1): 60-71. 
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___Franca, M., D.E. Stallknecht, R. Poulson, J. 
Brown, and E.W. Howerth.  2012.  The 
pathogenesis of low pathogenic avian 
influenza in mallards.  Avian Diseases 
56(4s1): 976-980. 

 
___Gleim, E.R., L.M. Conner, and M.J. Yabsley.  

2013.  The effects of Solenopsis invicta 
(Hymenoptera: Formicidae) and burned 
habitat on the survival of Amblyomma 
americanum (Acari: Ixodidae) and 
Amblyomma maculatum (Acari: Ixodidae).  
Journal of Medical Entomology 50(2): 270-
276. 

 
___Haman, K.H., T.M. Norton, R.A. Ronconi, 

N.M. Nemeth, A.C. Thomas, S.J. 
Courchesne, A. Segars, and M.K. Keel.  
2013.  Great shearwater (Puffinus gravis) 
mortality events along the eastern coast of 
the United States.  Journal of Wildlife 
Diseases 49(2): 235-245. 

 
___Handel, A., J. Brown, D. Stallknecht, and P. 

Rohani.  2013.  A multi-scale analysis of 
influenza A virus fitness trade-offs due to 
temperature-dependent virus persistence.  
PLoS Computational Biology 9(3): e1002989. 

 
___Hernandez, S.M., B. Galbreath, D.F. Riddle, 

A.P. Moore, M.B. Palamar, M.G. Levy, C.S. 
DePerno, M.T. Correa, and M.J. Yabsley.  
2013.  Baylisascaris procyonis in raccoons 
(Procyon lotor) from North Carolina and 
current status of the parasite in the USA.  
Parasitology Research 112(2): 693-698. 

 
___Hernandez, S.M., M.K. Keel, S. Sanchez, E. 

Trees, P. Gerner-Smidt, J.K. Adams, Y. 
Cheng, A. Ray, G. Martin, A. Presotto, M.G. 
Ruder, J.D. Brown, D.S. Blehert, W. Cottrell, 
and J.J. Maurer.  2012.  Epidemiology of 
Salmonella enterica spp. enterica Serovar 
Typhimurium strain associated with a 
songbird outbreak. Applied and 
Environmental Microbiology 78(20): 7290-
7298. 

 
___Howerth, E.W., A. Olivier, M. Franca, D.E. 

Stallknecht, and S. Gers.  2012.  
Pathobiology of highly pathogenic avian 
influenza virus H5N2 infection in juvenile 
ostriches from South Africa.  Avian Diseases 
56(4s1): 966-968. 

 

___Ishtiaq, F., M. Gilbert, J.D. Brown, P. Joyner, 
R. Sodnomdarjaa, M. P. Luttrell, D.E. 
Stallknecht, and D.O. Joly.  2012.  Antibodies 
to influenza A virus in wild birds across 
Mongolia, 2006-2009.  Journal of Wildlife 
Diseases 48(3): 768-775. 

 
___Keel, M.K., D.E. Stallknecht, D. Cobb, M. 

Cunningham, V. Goekjian, S. Gordon-
Akhvlediani, and J.R. Fischer.  2013.  The 
epizootiology of anatid herpesvirus 1 infection 
in free-flying waterfowl: a comparison of 
latent and active infections among native 
waterfowl, captive-reared released ducks and 
peridomestic or feral ducks.  Journal of 
Wildlife Diseases 49(3): 486-491. 

 
___Keeler, S.P., R.D. Berghaus, and D.E. 

Stallknecht.  2012.  Persistence of low 
pathogenic avian influenza viruses in filtered 
surface water from waterfowl habitats in 
Georgia, USA.  Journal of Wildlife Diseases 
48(4): 999-1009. 

 
___Keeler, S.P., C. Lebarbenchon, and D.E. 

Stallknecht.  2013.  Strain-related variation in 
the persistence of influenza A virus in three 
types of water: distilled water, filtered surface 
water, and intact surface water.  Virology 
Journal 10(1): 13. 

 
___Kistler, W.M., S.M. Hernandez, S.E. Gibbs, 

J.R. Ballard, S.L. Arnold, T. Johnson, and 
M.J. Yabsley.  2013.  Evaluation of a 
restriction fragment length enzyme assay for 
differentiation of Haemoproteus and 
Plasmodium across a standard region of the 
Mitochondrial genome. Journal of 
Parasitology doi: 10.1645/13-211.1. 

 
___Kistler, W.M., D.E. Stallknecht, T.J. Deliberto, 

S. Swafford, K. Pedersen, K. Van Why, P.C. 
Wolf, J.A. Hill, D.L. Bruning, J.C. Cumbee, 
R.M. Mickley, C.W. Betsill, A.R. Randall, R.D. 
Berghaus, and M.J. Yabsley. 2012.  
Antibodies to avian influenza viruses in 
Canada geese (Branta canadensis): a 
potential surveillance tool.  Journal of Wildlife 
Diseases 48(4): 1097-1101. 

 
___Kocer, Z.A., S. Krauss, D.E. Stallknecht, J.E. 

Rehg, and R.G. Webster. 2012.  The 
potential for avian H1N1 influenza A viruses 
to replicate and cause disease in mammalian 
models.  PLoS One 7(7): e41609. 
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___LaDouceur, E.E., J. Ernst, and M.K. Keel.  
2012.  Unilateral corneoscleral choristomas 
(corneal dermoids) in a white-tailed deer 
(Odocoileus virginianus).  Journal of Wildlife 
Diseases 48(3): 826-828. 

 
___Laing, S.T., E.S. Weber, M.J. Yabsley, B.C. 

Shock, C. Grosset, O.A. Petritz, B. Barr, C.M. 
Reilly, and L.J. Lowenstine.  2013.  Fatal 
hepatic tetratrichomoniasis in a juvenile 
Waldrapp ibis (Geronticus eremita).  Journal 
of Veterinary Diagnostic Investigation 25(2): 
277-281. 

 
___Lebarbenchon, C., S. Sreevatsan, T. Lefevre, 

M. Yang, M.A. Ramakrishnan, J.D. Brown, 
and D.E. Stallknecht.  2012.  Reassortment of 
influenza A viruses in wild duck populations: 
effects on viral shedding and persistence in 
water.  Proceedings of Royal Society B 
279(1744): 3967-3975. 

 
___Leiser, O.P., J.L. Corn, B.S. Schmit, P.S. 

Keim, and J.T. Foster.  2013.  Feral swine 
brucellosis in the United States and 
prospective genomic techniques for disease 
epidemiology.  Veterinary Microbiology 
166(1-2): 1-10. 

 
___Macaluso, K., C.D. Paddock, and M.J. 

Yabsley.  2013.  Pathogen Biology and 
Ecology.  In:  Proceedings of a Regional 
Workshop to Assess Research and Outreach 
Needs in Integrated Pest Management to 
Reduce the Incidence of Tick-borne Diseases 
in the Southern United States, pp 31-42.  
C.S. Anderson and W.L. Nicholson (Editors).  
Centers for Disease Control and Prevention, 
Atlanta, GA. 

 
___Mertins, J.W., and J.L. Corn.  2013.  

LabNotes: Equine piroplasmosis and wildlife 
ectoparasites in the United States, especially 
South Texas.  VMO Observer, Animal and 
Plant Health Inspection Service, United 
States Department of Agriculture. 

 
___Moulis, R.A., H.B. Lewandowski, J.D. 

Russell, J.L. Heusel, L.F. Peaty, D.G. Mead, 
and R. Kelly.  2013.  West Nile virus activity 
in Chatham County, Georgia, during 2011.  
Wing Beats Spring: 23-27. 

 

___Nemeth, N.M., J.D. Brown, D.E. Stallknecht, 
E.W. Howerth, S.H. Newman, and D.E. 
Swayne.  2013.  Experimental infection of 
bar-headed geese (Anser indicus) and ruddy 
shelducks (Tadorna ferruginea) with a clade 
2.3.2 H5N1 highly pathogenic avian influenza 
virus.  Veterinary Pathology doi: 
10.1177/0300985813490758. 

 
___Nemeth, N.M., P.T. Oesterle, R.L. Poulson, 

C.A. Jones, S.M. Tomkins, J.D. Brown, and 
D.E. Stallknecht.  2013.  Experimental 
infection of European starlings (Sturnus 
vulgaris) and house sparrows (Passer 
domesticus) with pandemic 2009 H1N1 and 
swine H1N1 and H3N2 triple reassortant 
influenza viruses.  Journal of Wildlife 
Diseases 49(2): 437-440. 

 
___Noel, B.L., J.C. Bednarz, M.G. Ruder, and 

M.K. Keel.  2013.  Effects of radio-transmitter 
methods on pileated woodpeckers: an 
improved technique for large woodpeckers.  
Southeastern Naturalist 12(2): 399-412. 

 
___Park, A.W., K. Magori, B.A. White, and D.E. 

Stallknecht.  2013.  When more transmission 
equals less disease: reconciling the 
disconnect between disease hotspots and 
parasite transmission.  PLoS One 8(4): 
e61501. 

 
___Patel, J.M., A.C. Rosypal, K.L. Zimmerman, 

W.E. Monroe, N. Sriranganathan, A.M. Zajac, 
M.J. Yabsley, and D.S. Lindsay.  2012.  
Isolation, mouse pathogenicity, and 
genotyping of Trypanosoma cruzi from an 
English cocker spaniel from Virginia, USA.  
Veterinary Parasitology 187(304): 394-398.  

 
___Ramey, A.M., J.P. Fleskes, J.A. Schmutz, 

and M.J. Yabsley.  2013.  Evaluation of blood 
and muscle tissues for molecular detection 
and characterization of hematozoa infections 
in northern pintails (Anas acuta) wintering in 
California. International Journal for 
Parasitology: Parasites and Wildlife 2(2013): 
102-109. 

 
___Reis, A., D. Stallknecht, C. Ritz, and M. 

Garcia.  2012.  Tenacity of low pathogenic 
avian influenza viruses in different types of 
poultry litter.  Poultry Science 91: 1745-1750. 
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