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2017 HD Update: Still Trending North? 
 
The 2017 hemorrhagic disease (HD) season has 
not yet come to a close, but it already has been a 
noteworthy year.  To date, we have isolated 
nearly 150 epizootic hemorrhagic disease viruses 
(EHDV-1, -2, & -6) and bluetongue viruses (BTV-
2, & -3), and we are continuing to receive 
submissions from multiple states (Figure 1). 
Several outbreaks have been reported throughout 
the central and eastern U.S., and we have virus 
isolates from 18 states.  Most notably, there is a 
widespread and focally severe EHDV-2 outbreak 
primarily associated with the Appalachian Plateau  

 
physiographic region in Kentucky, Ohio, 
Pennsylvania, Tennessee, and West Virginia. For 
example, the Kentucky Department of Fish and 
Wildlife Resources has received reports of more 
than 4,500 sick or dead deer, mostly in the 
eastern portion of the state.  SCWDS also has 
isolated HD viruses from deer in parts of 
Alabama, Maryland, North Carolina, and Virginia 
that are adjacent to affected areas in the above 
states.  Once again, there have been reports of 
cattle infected with EHDV in areas where it was 
detected in wild deer; a finding that is becoming 
more common during regional EHD outbreaks.  
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Figure 1. Distribution of EHDV and BTV isolations in 2017. Shaded areas indicate distinct physiographic regions. 
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This year’s data reinforce our concerns regarding 
the northern expansion of HD. For the third time 
in the last 11 years, parts of the upper Midwest 
and Northeast have experienced intense HD 
outbreaks. This year, we have isolated EHDV 
from multiple northern states, and the isolation of 
EHDV-6 from a white-tailed deer in Connecticut is 
the first confirmation of any EHDV in the state.  
Further, the Canadian Wildlife Health Cooperative 
and the Canadian Food Inspection Agency 
confirmed EHDV-2 infection in white-tailed deer in 
southern Ontario, a first for the Province: These 
developments show that we need a better 
understanding of the potential causes, as well as 
the impacts on wild deer populations, of the 
northern expansion of HD.  
 
Interestingly, EHDV-6 has been isolated in the 
U.S. every year since its first detection in 2006.  
In addition to Connecticut, 2017 marks the first 
detection of EHDV-6 in Alabama, Pennsylvania, 
and West Virginia. And speaking of exotic HD 
viruses, BTV-2 and BTV-3 were isolated from 
white-tailed deer in Louisiana and Alabama, 
respectively. This was the second consecutive 
year BTV-2 was isolated from Louisiana and the 
first detection of BTV-3 in Alabama. The 
increased detection of atypical BTV serotypes in 
the HD-endemic areas of the United States 
continues to be a concern. Many state wildlife 
agencies are working to gather data to better 
describe the impacts of this year’s outbreak, and 
hopefully we will have a better idea of the extent 
of the 2017 outbreak in the near future. Stay 
tuned… (Prepared by David Stallknecht and Mark 
Ruder) 
 
CWD Research Update, 2017  
 
Numerous studies are shedding more light on 
chronic wasting disease (CWD) epidemiology and 
its impacts on wild cervid populations.  We’ve 
included summaries of selected studies below; 
unfortunately, space does not allow us to cover 
all of the recent developments.   
 
In September 2017, researchers with the USDA-
Agricultural Research Service, Oak Ridge 
Institute for Science and Education, and Iowa 
State University published results of a trial in 
which two-month-old domestic pigs were 
inoculated intracerebrally or orally with the CWD 
agent.  Pigs  were euthanized  at eight  months of  

age (at typical slaughter weight), or at six years 
post inoculation, and tested for the presence of 
CWD prions by a number of methods.  The 
authors summarized the results of the study:  
“Disease-associated prion protein (PrPSc) was 
detected in brain and lymphoid tissues… as early 
as 8 months of age (6 months post-inoculation). 
Only one pig developed clinical neurologic signs 
suggestive of prion disease. The amount of PrPSc 
in the brains and lymphoid tissues of positive pigs 
was small, especially in orally inoculated pigs. 
Regardless, positive results in orally inoculated 
pigs suggest that it may be possible for swine to 
serve as a reservoir for prion disease under 
natural conditions.”   
 
The results of this study have raised concerns 
regarding the potential for feral hogs to further 
complicate the epidemiology and management of 
CWD in wild populations as well as the potential 
for swine to represent a source of CWD exposure 
through domestic animal and human food chains.  
The full article by Moore et al. can be found at 
http://jvi.asm.org/content/91/19/e00926-17. 
 
Researchers with the University of Calgary and 
Canadian Food Inspection Agency, in 
collaboration with German scientists, presented 
preliminary results from a study in which they 
inoculated cynomolgus (crab-eating) macaques 
with the CWD agent via four different routes 
(intracerebral, oral, blood transfusion, and skin 
scarification).  As of May 2017, 10 of 21 
macaques had died or were euthanized, and 
complete results were available for five of the 
animals. Two macaques that were intracerebrally 
inoculated with brain tissue from deer or elk 
clinically affected with CWD, had microscopic 
lesions and positive immunohistochemical (IHC) 
staining in the central nervous system; one had 
neurological signs prior to death.  One macaque 
that was fed brain tissue and two macaques that 
were fed muscle from clinically normal white-
tailed deer that tested positive for CWD via ante-
mortem tests developed neurological disease and 
all three had microscopic lesions and positive IHC 
staining in the nervous system.  The authors have 
not published or summarized the study, and plan 
to do so after its completion in 2018.   
 
The genetic similarities between cynomolgus 
macaques and humans have increased concern 
for  the potential  transmission of CWD to humans  
 

http://jvi.asm.org/content/91/19/e00926-17
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via consumption of affected cervids. This 
potential has been a point of concern for many 
years and fortunately, the species barrier appears 
to be strong and currently there is no evidence 
that CWD is transmissible to humans.  However, 
public health authorities, including the U.S. 
Centers for Disease Control and Prevention 
(CDC), recommend avoidance of exposure to the 
CWD agent while they continue to assess the 
risk.  The CDC recently revised its guidance to 
hunters in view of the preliminary results from the 
macaque study:  “Hunters harvesting wild deer 
and elk from areas with reported CWD should 
check state wildlife and public health guidance to 
see whether testing of animals is recommended 
or required in a given state or region. In areas 
where CWD is known to be present, CDC 
recommends that hunters strongly consider 
having those animals tested before eating the 
meat.”  It should be noted that the available CWD 
tests are tools for disease surveillance and are 
not food safety tests.  More information on CWD 
can be found at https://www.cdc.gov/ 
prions/cwd/index.html. 
 
The findings from a study published by DeVivo et 
al. in October 2017 support CWD as a significant 
contributor to regional mule deer population 
declines.  The study was conducted in an area in 
Wyoming where CWD is endemic in mule deer 
with an annual prevalence exceeding 20%.  Mule 
deer were captured from 2010-2014, tested ante-
mortem for CWD by tonsil biopsy, released, and 
monitored by radio telemetry.  The researchers 
found the mean annual survival rate for CWD-
positive deer was 0.32 compared to 0.76 for 
CWD-negative deer.  They did not observe any 
effects on pregnancy or fawn recruitment.  The 
authors estimated an annual population decline of 
21% and ran a population model that indicated a 
stable population if CWD were absent.  This 
study adds to the long-suspected and growing 
body of evidence indicating that CWD can have 
significant impacts on free-ranging cervid 
populations.  In view of the difficulty or 
impossibility of eradicating CWD with our current 
tools and knowledge, the authors’ “best 
recommendation for control of this disease is to 
minimize spread to new areas and naïve cervid 
populations.”  The publication can be found at 
https://doi.org/10.1371/journal.pone.0186512.  
(Prepared by John Fischer) 
 
 
 

Wildlife-Associated Recreation  
Still Growing 
 
Preliminary results of the 2016 “National Survey 
of Fishing, Hunting, and Wildlife-Associated 
Recreation” published in August showed that 
101.6 million people 16 and older (40% of the 
U.S. population) participated in one or more 
forms of fish and wildlife-associated recreation 
during 2016, with many engaging in more than 
one activity.  Active participation grew by 13% 
since the last survey in 2011 and was fueled by 
increased numbers of people fishing and 
watching wildlife; hunting participation was down 
from 2011.   
 
The national survey began in 1955 and is 
conducted every five years at the 
recommendation of the state fish and wildlife 
agencies. It is sponsored by the U.S. Fish and 
Wildlife Service (USFWS) and is conducted by 
the U.S. Census Bureau, with funding provided 
through Multistate Conservation Grants. The 
purpose of the survey is to provide accurate 
state-level estimates of the importance of wildlife-
based recreation. The survey determines how 
many people participate, their demographics, and 
the economic impacts of fishing, hunting, and 
wildlife watching.  Those who enjoy fish and 
wildlife resources are well aware of the quality-of-
life values associated with these activities.  
Importantly, the National Survey also shows that 
related expenditures are significant to the 
economy: They create and support jobs and 
communities across the country.  
 
In 2016, recreationists spent $156.3 billion (1% of 
the gross domestic product) on fishing, hunting, 
and wildlife watching activities: One of every 
hundred dollars of all goods and services 
produced in the United States in 2016 was spent 
on fish and wildlife-related recreation. As in 
previous surveys, non-consumptive wildlife-
related activities, such as wildlife watching and 
feeding, were more popular than fishing or 
hunting, with more than 86 million  people 16 and 
older participating (an increase of 20% since 
2011) and spending nearly $76 billion (a 28% 
increase). The 35.8 million people who fished (an 
increase of 8% since 2011) spent $46.1 billion on 
trips, equipment, licenses, and other items.   
 
 
 

https://www.cdc.gov/%20prions/cwd/index.html
https://www.cdc.gov/%20prions/cwd/index.html
https://doi.org/10.1371/journal.pone.0186512
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Hunters numbered 11.5 million in 2016 (a 
decrease of 16% from 2011), and spent $25.6 
billion on trips, equipment, licenses, and other 
related items.   
 
The decrease in participation in hunting is a 
serious concern because hunters have funded 
much of the wildlife conservation efforts in the 
U.S. through a program that began in 1937 with 
the passage of the Pittman-Robertson Wildlife 
Restoration Act.  Federal excise tax is collected 
on equipment and gear manufactured for hunters 
(10-11% on handguns, sporting arms, 
ammunition, and archery equipment) and is 
distributed to states and territories using a 
formula based on the land mass of the state and 
the number of licensed hunters. Decreased 
hunting participation hurts conservation in two 
ways: decreased equipment sales reduce the 
excise taxes collected, and lower hunter numbers 
reduce the allocation a state receives (as well as 
revenue from license fees).  A similar program for 
sport fish restoration (under the Dingell-Johnson 
Act of 1950) provides funds collected on angling 
and boating equipment to states and territories for 
conservation and public recreation needs in fresh, 
estuarine, and marine waters.  Combined, the 
Wildlife and Sport Fish Restoration Program 
(WSFR) has provided more than $16 billion for 
restoration and management of our country’s fish 
and wildlife resources.  Unfortunately, a similar 
program does not exist for collection of excise tax 
on equipment and supplies used by wildlife 
feeders, watchers and photographers, despite 
several efforts over the last two decades.  It 
would be a boon to the conservation of non-game 
species, which have benefited indirectly through 
habitat improvements for fish and game species 
under the WSFR program. 
 
Preliminary findings from the 2016 survey can be 
accessed at https://wsfrprograms.fws.gov/sub 
pages/nationalsurvey/national_survey.htm; the 
final report should be available in December 
2017.  It is important that we all do everything we 
can to maintain healthy, well-managed 
populations, and everyone can help.  Think about 
buying licenses even if you don’t fish or hunt.  
The licenses will figure into the distribution of 
WSFR funds to your state.  (Prepared by John 
Fischer and Gary Doster)  
 
 
 

A Note to Our Readers  
 
We thank you for your sustained interest in our 
quarterly newsletter, the SCWDS BRIEFS.  We 
continue to receive positive feedback from many 
readers, which lets us know that we are still 
providing items of interest to you in each issue.   
 
One difficult aspect of putting out a publication 
such as the BRIEFS is maintaining the mailing 
list. We want to reach as many of you as we can, 
but can do so only if you let us know you want to 
be included on the mailing list, notify us of any 
address changes, or inform us of someone else 
you know who would like to be added to the 
mailing list.  Of course, if you want to reduce the 
volume of mail coming into your home or office, 
you may opt to be removed from the regular 
mailing list and have your name added to our 
email list to be informed when each new issue is 
posted on our website. This way, you usually can 
read the newsletter at least 10 days before a 
mailed copy would arrive. As always, if you have 
suggestions for improvement of the BRIEFS, 
please let us hear from you. Our goal is to 
provide information of interest to you.   
 
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:  SCWDS, College of 
Veterinary Medicine, University of Georgia, 
Athens, GA 30602 or email at brewton@uga.edu.  
 
_____Ballard, J.R., R. Mickley, J.D. Brown, N.J. 

Hill, J.A. Runstadler, D.E. Clark, J.C. Ellis, 
D.G. Mead, and J.R. Fischer. 2017.  
Detection of Wellfleet Bay virus antibodies in 
sea birds of the northeastern United States.  
Journal of Wildlife Diseases doi: 
10.7589/2016-10-237. 

 

_____Ballard, J.R., R. Mickley, S.E.J. Gibbs, C. 
Dwyer, C. Soos, N.J. Harms, H.G. Gilchrist, 
J.S. Hall, J.C. Franson, G.R. Milton, G. 

https://wsfrprograms.fws.gov/sub%20pages/nationalsurvey/national_survey.htm
https://wsfrprograms.fws.gov/sub%20pages/nationalsurvey/national_survey.htm
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Parsons, B. Allen, J.F. Giroux, S. Lair, D.G. 
Mead, and J.R. Fischer.  2017.  Prevalence 
and distribution of Wellfleet Bay virus 
exposure in the common eider (Somateria 
mollissima).  Journal of Wildlife Diseases 
53(1): 81-90. 

 

_____Bowman, D.D., Y. Liu, C.S. McMahan, S.K. 
Nordone, M.J. Yabsley, and R.B. Lund.  2016.  
Forecasting United States heartworm 
Dirofilaria immitis prevalence in dogs.  
Parasites and Vectors 9(1): 540. 

 

_____Bowman, J., K. Beauclerc, A. Farid, H. 
Fenton, C. Klutsch, and A. Schulte-Hostedde.  
2017.  Hybridization of domestic mink with 
wild American mink (Neovision vision) in 
eastern Canada. Canadian Journal of 
Zoology 95(6): 443-451. 

 

_____Capuano, A.M., M. Miller, D.E. Stallknecht, 
M. Moriarty, M. Plancarte, E. Dodd, F. Batac, 
and W.M. Boyce.  2017.  Serologic detection 
of subtype-specific antibodies to influenza A 
viruses in southern sea otters (Enhydra lutris 
nereis).  Journal of Wildlife Diseases doi: 
10.7589/2017-01-011. 

 
_____Cleveland, C.A., A. Denicola, J.P. Dubey, 

R.D. Berghaus, and M.J. Yabsley.  2017.  
Survey for selected pathogens in wild pigs 
(Sus scrofa) from Guam, Marianna Islands, 
USA.  Veterinary Microbiology 205: 22-25.  
IP-2.564. 

 

_____Coker, S.M., S.M. Hernandez, W.M. Kistler, 
S.E. Curry, C.N. Welch, H.W. Barron, S. 
Harsch, M.H. Murray, and M.J. Yabsley.  
2017. Diversity and prevalence of 
hemoparasites of wading birds in southern 
Florida, USA. International Journal for 
Parasitology: Parasites and Wildlife 
doi.org/10.1016/j.ijppaw.2017.08.003. 

 

_____Corn, J.L., R.A. Duhaime, J.T. Alfred, J.W. 
Mertins, B.R. Leland, R.L. Sramek, J.D. 
Moczygemba, and D.W. Shaw. 2016.  Survey 
for ticks on feral swine within a cattle fever 
tick-infested landscape in Texas, USA.  
Systematic and Applied Acarology 21(11): 
1564-1570. 

 

_____Dalton, M.F., H. Fenton, C.A. Cleveland, 
E.J. Elsmo, and M.J. Yabsley. 2017.  
Eosinophilic meningoencephalitis associated 
with rat lungworm (Angiostrongylus 
cantonensis) migration in two nine-banded 

armadillos (Dasypus novemcinctus) and an 
opossum (Didelphis virginiana) in the 
southeastern United States.  International 
Journal of Parasitology: Parasites and Wildlife 
6(2): 131-134. 

 

_____Deprez, I., M.J. Yabsley, S.B. Fogelson, 
J.A. Hicks, R. Barber, I. Sladokovic, S.A. 
Secrest, S.J. Divers, and J. Mayer. 2017.  
Baylisascaris procyonis larva migrans in two 
captive North American beavers (Castor 
canadenis). Journal of Zoo and Wildlife 
Medicine 48(1): 232-236.  

 

_____Eberhard, M.L., C.A. Cleveland, H. 
Zirimwabagabo, M.J. Yabsley, P.T. Ouakou, 
and E. Ruiz-Tiben. 2016. Guinea worm 
(Dracunculus medinensis) infection in a wild-
caught frog, Chad.  Emerging Infectious 
Diseases 22(11): 1961-1962. 

 

_____Eberhard, M.L., M.J. Yabsley, H. 
Zirimwabagabo, H. Bishop, C.A. Cleveland, 
J.C. Maerz, R. Bringolf, and E. Ruiz-Tiben.  
2016.  Possible role of fish and frogs as 
paratenic hosts of Dracunculus medinensis, 
Chad.  Emerging Infectious Diseases 22(8): 
1428-1430. 

 
_____Fenton, H., P.Y. Daoust, M.J. Forzan, R.V. 

Vanderstichel, J.K. Ford, L. Spaven, S. Lair, 
and S. Raverty.  2017.  Causes of mortality of 
harbor porpoises (Phocoena phocoena) along 
the Atlantic and Pacific coasts of Canada.  
Diseases of Aquatic Organisms 122(3): 171-
183. 

 

_____Geoghegan, E.M., N.L. Welch, M.J. 
Yabsley, M.E. Church, P.A. Pesavento, and 
C.B. Buck.  2017. Identification of the second 
raccoon-associated polyomavirus. Genome 
Announcements 5(26): e00548.17. 

 

_____Hackenbrack, N., M.B. Rogers, R.E. 
Ashley, M.K. Keel, S.V. Kubiski, J.A. Bryan, 
E. Ghedin, E.C. Holmes, S.L. Hafenstein, and 
A.B. Allison.  2017.  Evolution and cryo-
electron microscopy capsid structure of a 
North American bat adenovirus and its 
relationship to other mastadenoviruses.  
Journal of Virology 91(2): pii e01504-16. 

 

_____Hernandez, S.M., C.N. Welch, V.E. Peters, 
E.K. Lipp, S. Curry, M.J. Yabsley, S. 
Sanchez, A. Presotto, P. Gerner-Smidt, K. 
Hise, E. Hammond, W.M. Kistler, M. Madden, 
A.L.   Conway,   T.   Kwan,   and  J.J.  Maurer. 
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2016.  Urbanized white ibises (Eudocimus 
albus) as carriers of Salmonella enterica of 
significance to public health and wildlife.  Plos 
One 11(10): e0164402. 

 

_____Isidoro-Ayza, M., C.L. Afonzo, J.B. Stanton, 
S. Knowles, H. Ip, C.L. White, H. Fenton, 
M.G. Ruder, A.C. Dolinski, and J. Lanton.  
2017.  Natural infections with pigeon 
paramyxovirus serotype 1: Pathologic 
changes in Eurasian collared-doves 
(Streptopelia decaocto) and rock pigeons 
(Columbia livia) in the United States.  
Veterinary Pathology 54(4): 695-703. 

 

_____Lang, Y., J. Henningson, D. Jasperson, Y. 
Li, J. Lee, J. Ma, Y. Li, N. Cao, H. Liu, W. 
Wilson, J. Richt, M. Ruder, S. McVey, and W. 
Ma.  2016.  Mouse model for the Rift Valley 
fever virus MP12 strain infection.  Veterinary 
Microbiology 195: 70-77. 

 

_____Last, L.A., H. Fenton, J.G. Gonyor-
McGuire, M. Moore, and M.J. Yabsley.  2016.  
Snake fungal disease caused by 
Ophidiomyces ophiodiicola in a free-ranging 
mud snake (Farancia abacura).  Journal of 
Veterinary Diagnostic Investigation 28(6): 
709-713. 

 

_____Latorre-Margalef, N., J.D. Brown, A. Fojtik, 
R.L. Poulson, D. Carter, M. Franca, and D.E. 
Stallknecht.  2017.  Competition between 
influenza A virus subtypes through 
heterosubtypic immunity modulates re-
infection and antibody dynamics in the 
mallard duck. PloS Pathogens 13(6): 
e1006419. doi 10.1371/journal.ppat.1006419. 

 

Levine, R.S., D.L. Hedeen, M.W. Hedeen, G.L. 
Hamer, D.G. Mead, and U.D. Kitron.  2017.  
Avian species diversity and transmission of 
West Nile virus in Atlanta, Georgia.  Parasites 
and Vectors 10: 62. 

 

_____Levine, R.S., D.G. Mead, G.L. Hamer, B.J. 
Brosi, D.L. Hedeen, M.W. Hedeen, J.R. 
McMillan, D. Bisanzio, and U.D. Kitron.  2016.  
Supersuppression: Reservoir competency 
and timing of mosquito host shifts combine to 
reduce spillover of West Nile virus. The 
American Journal of Tropical Medicine and 
Hygiene 95(5): 1174-1184. 

 

_____Liu, Y., J.R. Gettings, R.B. Lund, S.K. 
Nordone, M.J. Yabsley, and C.S. McMahon.  
2017.  A Bayesian spatio-temporal model for 
forecasting Anaplasma species 

seroprevalence in domestic dogs within the 
contiguous United States.  Plos One 12(7): 
e0182028. 

 

_____Liu, Y., R.B. Lund, S.K. Nordone, M.J. 
Yabsley, and C.S. McMahan.  2017.  A 
Bayesian spatio-temporal model for 
forecasting the prevalence of antibodies to 
Ehrlichia species in domestic dogs within the 
contiguous United States.  Parasites and 
Vectors 10(1): 138. 

 

_____Loyd, K.T, S.M. Hernandez and D.L. 
McRuer.  2017.  The role of domestic cats in 
the admission of injured wildlife at 
rehabilitation and rescue centers. The Wildlife 
Society Bulletin 41(1): 55-61. 

 

_____Mertins, J.W., W. Gaston, and J.L. Corn.  
2017.  First record of chewing lice, Damalinia 
(Tricholipeurus) lipeuroides and D. parallela 
(Phthiraptera: Trichodectidae), on white-tailed 
deer (Mammalia: Cervidae) in the U.S. Virgin 
Islands, with a review of other such 
introductions worldwide. Journal of 
Entomological Science 52(2): 197-200.   

 

_____Mertins, J.W., S.L. Vigil, and J.L. Corn.  
2017. Amblyomma auricularium (Ixodida:  
Ixodidae) in Florida: new hosts and 
distribution records. Journal of Medical 
Entomology 54(1): 132-141. 

 

_____Miller, M.W., and J.R. Fischer.  2016.  The 
first five (or more) decades of chronic wasting 
disease:  Lessons for the five decades to 
come.  PART I.  Fair Chase (Winter 2016): 
60-65. 

 

_____Miller, M.W., and J.R. Fischer. 2017.  
Chronic wasting disease. PART 2. Fair Chase 
(Spring 2017) 33(1): 58-63. 

 

_____Mills, M.K., K. Michel, R.S. Pfannenstiel, 
M.G. Ruder, E. Veronesi, and D. Nayduch.  
2017. Culicoides-virus interactions: infection 
barriers and possible factors underlying 
vector competence.  Current Opinion in Insect 
Science 22: 7-15.  

 

_____Murray, M.H., D.J. Becker, R.J. Hall, and 
S.M. Hernandez. 2016. Wildlife health and 
supplemental feeding: a review and 
management recommendations. Biological 
Conservation 204, Part B: 163-174. 

 

_____Pantin-Jackwood, M.J., M. Costa-Hurtado, 
E. Shepherd, E. DeJesus, D. Smith, E. 
Spackman, D.R. Kapczynski, D.L. Suarez, 



  SCWDS BRIEFS, October 2017, Vol. 33, No. 3 
 

- 7 -  

D.E. Stallknecht, and D.E. Swayne.  2016.  
Pathogenicity and transmission of H5 and H7 
highly pathogenic avian influenza viruses in 
mallards.  Journal of Virology 90(21): 9967-
9982. 

 

_____Ramey, A.M., I.V. Goraichuk, J.T. Hicks, 
K.M. Dimitrov, R.L. Poulson, D.E. Stallknecht, 
J. Bahl, and C.L. Afonso.  2017.  Assessment 
of contemporary genetic diversity of inter-
taxa/inter-region exchange of avian 
paramyxovirus serotype 1 in wild birds 
sampled in North America.  Virology Journal 
14(1): 43. 

 

_____Ruder, M.G., D. Johnson, E. Ostlund, A.B. 
Allison, C. Kienzle, J.E. Phillips, R.L. Poulson, 
and D.E. Stallknecht. 2017. The first ten years 
(2006-2015) of epizootic hemorrhagic disease 
virus serotype 6 in the USA.  Journal of 
Wildlife Diseases doi: 10.7589/2016-12-284.   

 
_____Sapp, S.G.H., P. Gupta, M.K. Martin, M.H. 

Murray, K.D. Niedringhaus, M.A. Pfaff, and 
M.J. Yabsley.  2017.  Beyond the raccoon 
roundworm: the natural history of non-
raccoon Baylisascaris species in the New 
World.  International Journal of Parasitology: 
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