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Welcome from the Conference Committee
Welcome to beautiful central New York, the 65th International Conference of the Wildlife Disease Association,
and the 2016 Annual Meeting of the American Association of Wildlife Veterinarians. We have planned an
exciting scientific program and have lots of networking and learning opportunities in store this week. There will
be a break mid-week to allow time to socialize with new and old friends and take in some of the adventures the
area has to offer.

global challenges and opportunities in managing wildlife health issues with our excellent slate of plenary
speakers. In addition, we have three special sessions: How Risk Communication Research in Wildlife Disease
Management Contributes to Wildlife Trust Administration, Chelonian Diseases and Conservation, and Vaccines
for Conservation.
This meeting would not have been possible without the contributions of numerous people and institutions. We
are grateful to Cornell University for in-kind and financial support for this event. The Atkinson Center for a
Sustainable Future, College of Veterinary Medicine, Department of Population Medicine and Diagnostic
Sciences, Animal Health Diagnostic Center, and Lab of Ornithology have all been integral parts of making this
meeting a success. The New York State Department of Environmental Conservation support for hosting this
meeting was especially appreciated. We thank all of the professionals and students who have come together to
help plan and execute this meeting and all of the workshops, field trips, and logistics. We also would like to
thank our generous sponsors. With your support, we were able to keep conference costs down which encouraged
more student and international participation.
By the numbers, we have over 360 attendees from 25 countries and representing 38 U.S. states. The scientific
program is packed! There will be 118 oral presentations and 87 posters, including a full day of student
presentations and posters. We hope you take advantage of the workshops, field trips, and social events to meet
new colleagues and learn even more! Greek Peak Mountain Resort has opened their facility to our organization
so please get out there for an adventure, hike, or just relax.
Most of all, we hope you enjoy the conference and have a great time!
Your Organizing Committee:
Krysten Schuler, Nicholas Hollingshead, Jennifer Peaslee, Elizabeth Bunting, Niki Dean, and Robert Ossiboff

6

Wildlife Disease Association

Conference Committee Members
Krysten Schuler, Committee Chair

Plenary Committee
Elizabeth Bunting (Chair), Steven Osofsky, Denise McAloose, William Karesh, Justin Brown, Jarra Jagne,
Melinda Rostal, Drew Harvell, Robin Radcliffe

Program Committee
Nicholas Hollingshead (Chair), Noha Abou-Madi, Craig Altier, Karyn Bischoff, Barb Bodenstein, Richard
Chipman, Walter Cottrell, Heather Fenton, Maria Forzan, Rick Gerhold, Tom Gidlewski, Colin Gillin, Camille
Harris, Anne Justice-Allen, Christine Krueder-Johnson, Anne Lichtenwalner, Jeff Lorch, Patrick Martin, Angela
Maxted, Denise McAloose, Carol Meteyer, Debra Miller, David Needle, Joe Okoniewski, Bryan Richards,
Melinda Rostal, Mark Ruder, Nina Schoch, Kelly Straka, Susan Wade, W. David Walter, Christopher Whipps,
Peregrine Wolff, Scott Wright, and Michael Yabsley

Student Awards Committee
Justin Brown (Chair), Tiggy Grillo, Carlos Das Neves, Brant Schumaker, Jose Luiz Catao-Dias, Jennifer
Siembieda, Sonia Hernandez, Terra Kelly, Becki Lawson, Ezequiel Hidalgo, Stacey Elmore

Workshop Committee
Nicole Dean (Co-chair) and Robert Ossiboff (Co-chair)

Workshop Instructors
Karyn Bischoff, Jay Boulanger, Elizabeth Buckles, Paul Curtis, André Dhondt, Bill Foster, Rod Getchell, Erin
Goodrich, Justin Gansowski, Matt Hare, Ian Hewson, Nicholas Hollingshead, Scott Hygnstrom, Heather Matilla,
Linda Mittel, Amy Quinn, Robin W. Radcliffe, Anna Savage, Isabelle Schweitzer, Peter Schweitzer, Thomas
Seeley, Belinda Thompson, Melissa Walker, Rebecca Williams, Sheng Zhang

Auction Committee
Jennifer Peaslee (Chair), Patrick Martin, Dave Jessup, Laurie Baeten, Tonie Rocke, Richalice Melendez Rivera,
Linda Homer

Student Organizers
Melissa King-Smith, Will Fugina, Lisa Jones, Michelle Verant

Conference logo design by Skylar Sylvester, Cornell DVM Class of 2018
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Plenary Speakers

Craig Stephen
Executive Director
Canadian Wildlife
Health Cooperative

Craig is the Chief Executive Officer of the Canadian Wildlife Health Cooperative,
a network built from 6 regional center
and the BC Animal Health Centre. It se
program. Craig is a veterinarian with graduate training in epidemiology. He is a
population health specialist who has focused much of his academic work on
developing strategies to anticipate and be prepared for environmental surprises
such as emerging diseases. His focus on translating knowledge into change at the
human-environment-animal interface has lead him to explore how to adapt
concepts and practices from health promotion and public health to more
challenging wildlife and environmental issues. Craig is a Professor at the Western
College of Veterinary Medicine and a Clinical Professor in the School of
Population and Public Health at the University of British Columbia.

As professor of Virology in Rotterdam and Utrecht, The Netherlands, and in
Hannover, Germany, Ab Osterhaus has a long track record as scientific
researcher and PI of numerous major scientific projects. At Erasmus MC he ran
the >40 persons virology diagnostic lab and the > 100 persons virology research

Ab Osterhaus
Professor of Virology
University of Veterinary
Medicine Hannover

bringing together world leading scientists in molecular virology, immunology,
epidemiology, pathogenesis, and intervention studies on human and animal virus
infections. After having handed over the chairmanship of the Erasmus MC
Viroscience lab in 2014, he is currently establishing new One Health Institutes in
Utrecht and Hannover. Major performances include the discovery of more than
50 new viruses of humans and animals (e.g. human metapneumovirus, human
coronaviruses, influenza viruses), elucidation of the pathogenesis of major
human and animal virus infections, and development of novel intervention
strategies. This has enabled health authorities like WHO, to effectively combat
disease outbreaks like SARS and avian influenza. The spin-off, Viroclinics
Biosciences BV, is another societally relevant success, allowing effective testing
and refining of diagnostic tools and other intervention strategies.
Ab Osterhaus firmly believes scientists have a role to play in translating their
knowledge for the benefit and protection of society.
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Richard Kock
Professor of Wildlife Health
and Emerging Diseases
Royal Veterinary College,
University of London

Richard Kock has been a wildlife veterinary scientist since 1980 and has focused
on the nexus between agriculture and the environment. Through 2010, he
worked with the Zoological Society, London, and since 2011 has served as a
Professor at the Royal Veterinary College. Seconded to Kenya Government and
African Union, 1990-2006, he advised on and researched diseases at the
livestock-wildlife disease interface. In 2001, he identified the last outbreak of
rinderpest globally and was awarded the FAO medal in recognition of his work.
From 2006-2010, he was working on agriculture-wildlife interface and
conservation in rangelands. Currently, Richard is principle investigator, working
on antelope die-offs in Kazakhstan and global PPR Virus emergence in wildlife.
He oversees doctoral students working on bovine tuberculosis, brucellosis,
reintroduction and PPR, and supports a zoonoses project in Tanzania, as well as a
project on control of Newcastle Disease in village poultry as a core element to
improving childhood nutrition in Africa. He is also an educator, directing a

Dr. Kock is serving as the Al Franzmann Memorial Lecturer at the conference. For
more information about Dr. Franzmann and his contributions to the field of
wildlife health, please visit the website of the American Association of Wildlife
Veterinarians.

Heather Mattila
Associate Professor of
Biological Sciences
Wellesley College
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Heather Mattila completed her Ph.D. at the University of Guelph (Canada),
where her research focused on the effects of nutritional stress on colony health
and productivity. During a postdoctoral fellowship at Cornell University, her
research shifted to an examination of the mating behavior by honey bee queens
and its impact on the colonies that they produce. Heather has been a professor in
the Department of Biological Sciences at Wellesley College (MA) since 2009. At
Wellesley, her research continues to focus on mechanisms of social
communication and organization, including honey bee behavior, the chemical
ecology of colonies, the microbiology of queens and workers, and the impact of
nutritional stress on workers. Her research program is supported by a dedicated
group of Wellesley students, collaborations with colleagues from universities
across North America, and by 20 40 colonies of honey bees on the Wellesley
College campus.
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The 2016 Carlton Herman Fund Speaker
Peter Neuhaus grew up in Switzerland where he did his undergraduate and graduate
education at the University of Bern. His MSc degree was under Prof. Paul Ingold on
the impact of tourist activities on the behaviour of the Alpine marmot (Marmota
marmota) from 1988-1990. After working in multiple research projects and
traveling the world for 5 years he decided he wanted to have his own project again.
Co-supervised by Prof. Jan Murie from the University of Alberta in Edmonton and
Prof. Marcel Güntert in Berne he studied the costs of reproduction in female
Columbian ground squirrels (Urocitellus columbianus) from 1995-1998. For the
next five years he was a postdoc in the lab of Prof. Tim Clutton-Brock in Cambridge,
Peter Neuhaus
UK continuing his work on ground squirrels and collaborating with his wife
Kathreen Ruckstuhl on the evolution and ecology of sexual segregation in ungulates,
Adjunct Professor
Department of Biological a project that led to a book published by Cambridge University Press. When
Sciences
Kathreen got her faculty position at the University of Calgary, he became an adjunct
University of Calgary
professor there while he also worked for four years (2004-2008) as a 50% Assistant
Professor at the University of Neuchâtel in Switzerland, where he supervised two
Phd and seven MSc students. Dr. Neuhaus still works mainly as a sessional lecturer
and supervises graduate students at the University of Calgary.

About the Carlton Herman Fund
Dr. Carlton Herman, a scientist at the U.S. Fish and Wildlife Services' Patuxent Wildlife Research Center, was
one of the numerous early volunteer members of the Association. Dr. Herman first espoused the idea of a society
for the wildlife disease discipline. He was the WDA's founding Chairman from 1951-1959 and first elected
President from 1959-1961. Dr. Herman established the Carlton M. Herman Founders' Fund in 1991, to provide
a perpetual source of money in support of activities of the Wildlife Disease Association. The fund has supported
speaker invitations to our annual meeting to address topics related to population health and density resulting
from changes in habitat. Dr. Herman died in 1997, but through the Fund his commitment to the WDA
continues.
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Sponsors
Platinum
Atkinson Center for a Sustainable Future

The mission of the Atkinson Center is to discover and implement sustainable
solutions to world needs for reliable energy, a resilient environment, and
responsible economic development. We are the first research institution in
America that unites three pillars of sustainability energy, the environment, and
economic development in one center. Our major programs and activities spark
unusual collaborations from all corners of campus so that
external nonacademic partners to bring new discoveries to bear and maximize
real-world impact.
U.S. Geological Survey

The USGS is focused on significant societal issues: climate & land use change,
energy and minerals, environmental health, ecosystems, natural hazards, and
water. The ecosystems mission area conducts ecosystem science to support the
urces. The
work occurs through Cooperative Research Units and five programs (Wildlife,
Fisheries, Environments, Status & Trends, and Invasive Species). We assist
natural resource managers by describing the ecology of fish and wildlife diseases
and developing surveillance, control, and risk assessment tools. When such
diseases are biological threats to public health or food animals, USGS supports
Federal biosecurity efforts.
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Gold
USDA APHIS Wildlife Service

The mission of the USDA APHIS Wildlife Service (WS) is to provide Federal
leadership and expertise to resolve wildlife conflicts to allow people and wildlife to
coexist. WS conducts program delivery, research, and other activities through its
Regional and State Offices, the National Wildlife Research Center (NWRC) and its
Field Stations, as well as through its National Programs.
U.S. Fish & Wildlife Service

The mission of the U.S. Fish and Wildlife Service (FWS) is to work with others to
conserve, protect and enhance fish, wildlife, plants, and their habitats for the
continuing benefit of the American people. The FWS enforces federal wildlife laws,
protects endangered species, manages migratory birds, restores nationally
significant fisheries, conserves and restores wildlife habitat, helps foreign
governments with their national conservation efforts, and distributes hundreds of
millions of dollars, through the Wildlife Sport Fish and Restoration program, in
excise taxes on fishing and hunting equipment to State fish and wildlife agencies.
Morris Animal Foundation

Morris Animal Foundation is a nonprofit organization that invests in science that
advances veterinary care for companion animals, horses and wildlife. We are a
global leader in animal health science, and our funding helps more species in more
places than that of any other organization in the world. To date we have funded
nearly 600 studies on wildlife totaling over $22 million dollars. To learn more please
visit www.MorrisAnimalFoundation.org.

Silver
Cornell University
College of Veterinary Medicine Animal Health Diagnostic Center

The Animal Health Diagnostic Center evaluates domestic and wild populations for
evidence of disease agents that may cause human disease; maintains capability to
respond to disease outbreaks in animals; establishes diagnostic testing capabilities
to establish herd health status and evaluation of disease programs; supports disease
surveillance and monitoring programs of domestic, zoo and wild animals; supports
veterinarians by analyzing and interpreting samples obtained from clinical cases;
impact animal populations.

65th Annual International Conference
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Bronze
Wildlife Conservation Society

WCS was the first conservation organization with a dedicated team of wildlife
veterinarians and other health specialists deployed around the world. The WCS
One World, One Health approach focuses on problem-solving at the wildlife /
domestic animal / human health and livelihoods interface, as underpinned by a
foundation of environmental stewardship.

Northeast Wildlife Disease Cooperative

The Northeast Wildlife Disease Cooperative (NWDC) is a consortium of veterinary
diagnostic laboratories providing wildlife diagnostic services, expertise, training,
and research support to state and federal wildlife agencies in the region. Through
the cooperative structure of the NWDC, multiple institutions contribute their
respective skills and knowledge, and agencies pool their resources to fund a costeffective and efficient means of detecting, diagnosing, and responding to wildlife
disease events. The mission of the NWDC is to bring together regional stakeholders
for the protection of wildlife as well as domestic animals and humans, because the
health of all species are inextricably linked.
American Association of Wildlife Veterinarians

The American Association of Wildlife Veterinarians (AAWV) promotes: the
contributions of wildlife veterinarians in the management, health, policy, research
and welfare of free-ranging wildlife; the inter-relationships and balance of diseases
and health among humans, domestic animals and wildlife; and provides continuing
education opportunities at scientific venues like this conference.
EcoHealth Alliance

EcoHealth Alliance is a global environmental health nonprofit organization
dedicated to protecting wildlife and public health from the emergence of disease.
Working in the U.S. and more than 30 countries worldwide, EcoHealth
programs are founded on innovations in research, training, global partnerships, and
policy initiatives.
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Events & Meetings
Social Events
Welcome Reception and Icebreaker sponsored by the Atkinson Center for a Sustainable Future
Sunday, July 31 – 18:00-22:00 at the Greek Peak Adventure Center

Come take advantage of the Adventure Center for a true icebreaker event! Meet new colleagues and catch up
with old acquaintances as you navigate a ropes course, zip down a zip line, or fly along on the mountain coaster.
Activities will be open to all participants from 18:00-20:00 to have a good time. Free beer and wine, cash cocktail
bar, drinks, and an all American picnic dinner will be provided.
Student BBQ
Monday, August 1 – 18:00-22:00 at Hope Lake Park

All students, residents, interns, and other trainees are welcome to walk over to Hope Lake Park, located just up
the hill behind Hope Lake Lodge, for a fun evening BBQ. Dinner and drinks will be provided. Music by the
Common Railers will start at 20:00. Non-students (i.e., professionals) are welcome to come listen to the live
music by this popular local band.
Auction Night in Ithaca!
Tuesday, August 2 – 17:30-22:00 at the State Theater in Ithaca

The auction will be held in the historic State Theatre in downtown Ithaca. Buses will pick up participants at 17:30
at Hope Lake Lodge Lobby and drop off in front of the State Theatre. You will have time to explore the many
dining options along the Ithaca Commons and downtown area with your colleagues. The doors will open for the
auction at 19:00 for the silent auction, the live auction will start at 20:00. Auctioneers Dave Jessup (WDA
Executive Manager) and Patrick Martin (New York State Department of Environmental Conservation) will be
encouraging the bidding on wildlifeComplimentary drink tickets will be provided. Photo contest winners will be announced. Buses will start return
trips around 21:30. All proceeds from the auction support student activities, so make sure to bid often!
Field Trips or Explore on Your Own
Wednesday, August 3 – 12:00–17:30

All transportation for field trips will depart from the Hope Lake Lodge lobby at the front of the hotel.
 Wine Tour Cayuga Lake East Treasures (departs at 12:00)
 Waterfall Hike (departs at 12:00)
 Behind-the-scenes at Rosamund Gifford Zoo (departs at 12:30)
 Paddle on Cayuga Lake (departs at 12:30)
 Lab of Ornithology (departs at 12:30)

65th Annual International Conference
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There are also many activities available on-site at Greek Peak available at a discount to meeting participants.
Check out the Cascades Indoor Waterpark, discover your inner daredevil at the Outdoor Adventure Center, or
relax at the Waterfalls Spa. If you want to explore the area, we suggest visiting local wineries, checking out

USGS Social
Wednesday, August 3 – 18:00-17:00 in the Adirondack Room

An event for USGS employees and their families to come together, socialize, and share ideas. Dinner included.
WDA Banquet
Thursday, August 4 – 18:00-22:00 at Hope Lake Park

The conference banquet is a time for celebration. We will all gather under a big tent at Hope Lake Park to honor
award recipients and enjoy excellent food and drink with colleagues. Hope Lake Park is just a short walk up the
hill behind Hope Lake Lodge. Shuttles will be provided to and from the hotel lobby. Following the banquet, there
will be a bonfire for all to enjoy at Hope Lake Lodge.

Associated Meetings
WDA Business Lunch
Monday, August 1 – 12:00-13:00 in the Acropolis Room

During the lunch break, we
in Mexico by the organizing committee. Lunch will be provided next door in Trax and box lunches can be
brought over to eat while you watch the presentations. Open to all WDA members and non-members.
AAWV Meeting
Monday, August 1 – 17:30-19:00 in the Adirondacks Room

The American Association of Wildlife Veterinarians annual meeting will be held in the Adirondacks Room in
Hope Lake Lodge. Refreshments and snacks will be provided.
Wildlife Veterinary Section Meeting
Wednesday, August 3 – 7:00-7:50 in the Adirondack Room

Members of the WDA Veterinary Section can get together for a quick meeting to discuss issues pertinent to the
section. A continental breakfast and coffee will be served.
Evidence-based Design of National Wildlife Health Programs
Saturday, August 6

The Canadian Wildlife Health Cooperative and USGS-National Wildlife Health Center are hosting an
invitational meeting to define the essential functions of a National Wildlife Health Program and the resources
needed to deliver a robust and reliable Program, including the basic infrastructure, workforce, data and
information systems, governance, organizational capacity as well as design elements for essential capabilities
such as diseases surveillance, diagnostic services, and epidemiological investigation.
16
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Pre-conference Workshops
Honeybee Health and Conservation of the Colony
Sunday, July 31 – 8:00-15:30
(lunch and transportation provided; buses depart from Greek Peak at 7:30)

Instructors: Robin W. Radcliffe, DVM, DACZM (Cornell University), Heather Matilla, PhD (Wellesley College),
and Thomas Seeley, PhD (Cornell
Scofield, and David Peck
The honeybee workshop will provide a broad exposure to honeybee ecology, behavior and health of the colony.
Lectures and laboratory will immerse students in honeybee management with a focus on learning basic ecology.
We will explore the most common bee disorders (for example the varroa mite) and related infectious diseases
such as the deformed wing virus. The role of honeybees as providers of essential ecosystem services, such as
pollination and the impact to agriculture, will be explored. Honeybee lab activities will feature 3 or 4 experiential
stations, including demonstration of bee swarming behavior, student practice decoding the bee dance
communication language to locate nearby nectar and pollen sources, active participation in examining real
working bee colonies looking for signs of health and disease, and possibly observation of drone mating behaviors
using a queen bee balloon experiment. Students with known bee allergies are welcome, but must contact the
instructors ahead of the course enrollment and be prepared with their own epi-pen or other appropriate
treatment for bee allergy. Bee stings in the course are rare, but a risk nonetheless.
Skills and Technologies in Diagnostic Services
Sunday, July 31 – 8:00-3:30
(lunch and transportation provided; buses depart from Greek Peak at 7:30)

Instructors: Belinda Thompson, DVM, Elizabeth Buckles, DVM, PhD, DACVP , Linda Mittel, DVM, MSPH ,
Erin Goodrich, DVM, Isabelle Schweitzer, MS (Cornell University)
If your goal is to effectively diagnose animal diseases, you need good quality samples to get good test results. Plan
ostics workshop.
This workshop will equip you with appropriate techniques for carcass examination, sample collection, and
Special sampling protocols will be discussed, demonstrated and there will be an opportunity to practice
techniques. We will also demonstrate and practice shipping procedures that ensure compliance with regulations
and public safety. The workshop will provide a comprehensive review that will help you avoid common
sampling and submission errors and increase the timeliness and accuracy of veterinary diagnostic results. There
will be a necropsy demonstration followed by time for hands-on experience where you can practice sample
collection techniques on a wildlife specimen. Carcasses will include birds and mammals. No previous sample
collection or necropsy experience necessary.

65th Annual International Conference
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Field Techniques for Wildlife Research and Disease Surveillance
Sunday, July 31 – 9:00-16:00
(lunch provided, to be held onsite)

Instructors: Paul Curtis, PhD (Cornell University), Jay Boulanger, PhD (University of North Dakota), Scott
Hygnstrom, PhD (University of Wisconsin-Stevens Point), and Justin Gansowski (USDA-Wildlife Services)
Participants will learn about current technologies used to mitigate wildlife diseases. Topics will include
permitting, regulations, drug use, and application of tools and techniques. Emphasis will be placed on mammals,
however, some bird methodology will be demonstrated. Mammals of focus will include rabies vector
mesocarnivores (e.g., raccoons and skunks), deer, and bats. First, participants will learn how to use capture
methods for small- to large-sized wild animals and birds responsible for the spread of current, prominent
diseases such as rabies, chronic wasting disease, white-nose syndrome, and West Nile virus, to name a few.
Participants will also learn about technologies used to detect and estimate wild mammal populations through the
use of digital infrared-triggered camera traps, Forward-looking infrared (FLIR), night vision equipment, and the
use of large mammal radio collars and telemetry. Demonstrations of vaccination technologies for wildlife disease
mitigation will include the use of vaccine-laden baits and delivery stations to control raccoon rabies. Collection
of specimens and tissues samples will be discussed and field necropsy methods will be demonstrated. No
previous experience in animal handling is necessary for attendees. Please bring clothing appropriate for outdoor
activities. This workshop is sponsored by The Wildlife Society's Wildlife Disease Working Group.
Science Cruise on Cayuga Lake
Sunday, July 31 – 12:00-16-:30
(transportation provided; buses depart from Greek Peak at 11:30)

Instructors: Karyn Bischoff, DVM, MS, DABVT (Cornell University), Rod Getchell, PhD (Cornell University),
and Bill Foster (Cayuga Lake Floating Classroom)
This workshop will focus on aquatic health issues with lectures and training, all while onboard the Floating
vessel on the southern part of Cayuga Lake. During the first hour of the cruise, Bill Foster
will introduce participants to the local flora, fauna, and environment; and discuss how the Floating Classroom is
used to study the lake. Karyn Bischoff will talk about the biology and identification of cyanobacteria and harmful
algal blooms (HAB), and how domestic animals are affected. Dr. Getchell, Director of the Cornell Aquatic
Animal Health Program, will talk about the most common cause of fish kills in the Finger Lakes region. The
workshop will begin at Steamboat Landing, home to the Ithaca Farmer's Market. Prior to the workshop,
participants will have the opportunity to explore the crafts of local artisans and catch a bite of lunch at one of the
many food vendors. Please bring appropriate clothing and footwear for outdoor activities.
Cutting Edge Tools in Biotechnology Instrumentation and Methods
Sunday, July 31 – 12:30-16:30
(transportation provided; buses depart from Greek Peak at 11:45 AM)
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Instructors: Peter Schweitzer, PhD (Cornell University), Sheng Zhang, MD (Cornell University), and Rebecca
Williams, PhD (Cornell University), Ian Hewson, PhD (Cornell University), Matt Hare, PhD (Cornell
University), Anna Savage, PhD (University of Central Florida)
This workshop will examine some of the newest technologies for use in wildlife health through a series of
lectures and laboratory tours. It will cover virus hunting, deep sequencing, eDNA, and transcriptomics analysis
and how these new tools are advancing research in wildlife epidemiology. Virus hunting was recently used to
diagnose the Pacific Coast sea star die-off. Detection of rare species and pathogens is being facilitated by eDNA
techniques. After the lecture, participants will tour the Cornell Core Facility through the Genomics, Proteomics
and Mass Spectrometry, and the Imagining Facilities to see application of these advanced technologies to wildlife
disease research. No previous experience with these techniques is necessary for attendees.
Lab of Ornithology Tour
This tour is offered twice: Sunday, July 31 – 12:30-16:30; and Wednesday, August 3 – 12:30-16:30
(transportation provided; buses depart from Greek Peak at 11:45)

Instructors: Andre Dhont, PhD (Cornell University), and Melissa Walker (Lab of Ornithology, Cornell
University)
The Cornell Lab of Ornithology's mission is to interpret and conserve the earth's biological diversity through
research, education, and citizen science focused on birds. With over 300 scientists, staff, and students, the Lab is
a worldwide leader in bird conservation. The workshop will include a guided bird walk, tour of the facility, and
presentations on the Lab of Ornithology's program areas. Confirmed or future "birders" of all experience levels
are encouraged to attend.
Geospatial Applications in Wildlife Disease Surveillance and Outbreak Response
Sunday, July 31 – 12:30-16:30
(transportation provided; buses depart from Greek Peak at 11:45 AM)

Instructors: Amy Quinn, PhD (State University of New York - Cobleskill), and Nicholas Hollingshead, MEM
(Cornell University)
With our ever-broadening understanding of the complexities of wildlife diseases, the geographic information
system (GIS) has become an essential tool for wildlife population management, disease surveillance, and
outbreak response. Spatial patterns of disease occurrence can provide insights about both fine- and broad-scale
prevalence rates. Such patterns help inform where resources should be allocated to manage a disease outbreak
and are important in monitoring population recovery. Further, spatial analyses can predict how diseases move
through populations by identifying the spatial structure of contact events between individuals and the landscape
features that influence where and when disease hotspots are likely to occur. This workshop will provide wildlife
professionals with an overview of geospatial applications and technologies for understanding and managing
wildlife diseases. Hands-on computer laboratory exercises using GIS software will enable participants to develop
practical GIS skills applicable across a broad range of wildlife disease situations. The workshop is intended for
novice or intermediate GIS users with limited experience or training in wildlife disease applications. If you are
65th Annual International Conference
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interested in the workshop, but do not feel comfortable with GIS software or concepts, basic GIS training (such
as an introductory course or online tutorials) is encouraged.
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Program
Monday, August 1
Opening Remarks
Acropolis
8:00 - 8:20
8:00

Opening Remarks
Katherine Moser – New York State Department of
Environmental Conservation Deputy
Commissioner

Plenary Session
Acropolis
Moderator: Marcela Uhart – WDA President
8:20 – 12:00
8:20

Wildlife health 2.0: adaptability versus certainty
Craig Stephen – Canadian Wildlife Health
Cooperative

9:05

Colony productivity depends on queen
promiscuity
Heather Mattila – Department of Biological
Sciences, Wellesley College

Break & Poster Session
Conference Center Lobby
9:50 – 10:30
10:30

Total destruction? – the saiga mortalities of
Central Asia in 2015
Richard Kock – Department of Pathology and
Pathogen Biology, Royal Veterinary College,
London, UK

11:15

Wildlife origin of emerging infections in animals
and humans
Albert Osterhaus – University of Veterinary
Medicine Hannover

Lunch

WDA Business Lunch

Trax
12:00 - 13:00

Acropolis
12:00 - 13:00

65th Annual International Conference
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Special Session: Wildlife Disease Risk
Communication Research Contributes to
Wildlife Trust Administration
Moderators: Dan Decker, Katherine McComas &
Bill Siemer
Acropolis
13:00-14:30

Contributed Papers: Marine Health
Moderator: W. David Walter
Taverna
13:00 - 14:40

13:00

Opening Comments/Overview of Session
Dan Decker – Human Dimensions Research Unit,
Department of Natural Resources, Cornell
University

13:00

Beyond the tip of the iceberg - integrating
multiple disease measures to understand
population-level disease dynamics
Katherine Prager – University of California, Los
Angeles

13:10

Wildlife health and public trust responsibilities
for wildlife resources
Margaret Wild – National Park Service, Wildlife
Health Branch, Biological Resources Division

13:20

A puzzle across space and time: piecing
together the microbial ecology of sea star
wasting disease
Ian Hewson – Cornell University

13:30

One Health messaging about bats and rabies:
how framing of risks, benefits, and attributions
can support public health and wildlife
conservation goals
Katherine McComas – Cornell University

13:40

Infectious diseases in marine mammals from
the North and Baltic Seas
Ursula Siebert – University of Veterinary
Medicine, Hannover, Kristina Lehnert – University
of Veterinary Medicine Hannover, Ellen Prengerberninghoff – University of Giessen, Peter
Wohlsein – University of Veterinary Medicine
Hannover

13:50

Exploring perceptions about chronic wasting
disease risks among wildlife and agriculture
professionals and stakeholders
Alyssa Wetterau – Cornell University

14:00

Southern sea otter genetic assessment for
range-wide population health
Holly Ernest – University of Wyoming

14:10

Analyzing crisis communication following a
plague death in Grand Canyon National Park
Laura Rickard – University of Maine

14:20

External effects of chemical dispersant and
chemically dispersed oil on seabirds
Michael Ziccardi – Oiled Wildlife Care Network,
Karen C. Drayer Wildlife Health Center, School of
Veterinary Medicine, University of California,
Davis

Break & Poster Session
Conference Center Lobby
14:40 - 15:10
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Special Session: Wildlife Disease Risk
Communication Research Contributes to
Wildlife Trust Administration
Moderators: Dan Decker, Katherine McComas &
Bill Siemer
Acropolis
15:10 - 16:30

Contributed Papers: Rabies
Moderator: W. David Walter
Taverna
15:10 - 16:30

15:10

Using research on risk communication to
change fish consumption behavior
Nancy Connelly – Cornell University

15:10

Dynamics and persistence of rabies in the
Canadian Arctic
Patrick Leighton – Grezosp, Faculté de médecine
vétérinaire, Université de Montréal

15:30

Viral hemorrhagic septicemia virus and risks to
fish, fishing, and people
Bruce Lauber – Cornell University

15:30

Spatio-temporal occurrence of rabies epizootics
across Canadian Arctic, 1953-2014: from disease
surveillance to ecological mechanisms
Audrey Simon – Grezosp, Faculté de médecine
vétérinaire, Université de Montréal

15:50

Using multiple agency perspectives to improve
communication strategies for a risk-laden
species facing a conservation crisis
Heidi Kretser – Wildlife Conservation Society

15:50

A modified DELPHI approach to outline
strategies for raccoon rabies elimination
Richard Chipman – USDA, APHIS, Wildlife
Services, National Rabies Management Program,
Concord, NH

16:10

Enhancing rabies surveillance for the oral
vaccination of carnivores
Charles Rupprecht – The Wistar Institute

Carlton Herman Fund Speaker
Acropolis
16:30 - 17:00
16:30

Impact of parasites on life-history trade-offs
and demography in Sciuridae
Dr. Peter Neuhaus, Department of Biological
Sciences, University of Calgary

Tuesday, August 2
Student Research Awards and Presentation
Moderator: Justin Brown
Acropolis
8:00 - 8:30
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8:00

Defining determinants of Pseudogymnoascus
destructans within hibernacula to inform
surveillance and management of bat whitenose syndrome
Michelle Verant – University of Wisconsin School
of Veterinary Medicine

Student Presentations Session 1
Moderator: Justin Brown
Acropolis
8:30 - 10:00
8:30

Landscape barriers influence genetic
connectivity among white-tailed deer in an area
affected by chronic wasting disease
William Miller – Pennsylvania Cooperative Fish
and Wildlife Research Unit

8:45

Host-to-host transmission studies help decipher
infection risk of large-scale contact patterns in
populations of threatened Gopherus agassizii
Christina Aiello – U.S. Geological Survey;
Department of Biology, Pennsylvania State
University

9:00

Pathology of Lagos bat virus in straw-colored
fruit bats
Lineke Begeman – Erasmus University Medical
Centre

9:15

The impact of the prairie dog oral sylvatic
plague vaccine on non-target small rodents in
the grassland ecosystem
Bieneke Bron – University of Wisconsin-Madison

9:30

Epidemiology of Sarcosystis neurona in a coastal
marine mammal: clues to understanding land
to sea disease transmission
Tristan Burgess – One Health Institute, University
of California, Davis

9:45

Genetic relatedness of epizootic hemorrhagic
disease virus serotype 2 (EHDV-2) from the 2012
outbreak in the United States
Jo Crum – Southeastern Cooperative Wildlife
Disease Study, Department of Population Health,
University of Georgia

Break & Poster Session
Conference Center Lobby
10:00 - 10:30
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Student Presentations Session 2
Moderator: Tiggy Grillo
Acropolis
10:30 - 12:00
10:30

Effects of altered diet and habitat use on stress
and immune function of white ibis (Eudocimus
albus) in urban South Florida
Shannon Curry – Warnell School of Forestry and
Natural Resources and Southeastern Cooperative
Wildlife Disease Study, University of Georgia

10:45

The species barriers and public health threat of
CWD and BSE prions
Kristen Davenport – Colorado State University

11:00

Binoculars to bird flu: using the citizen science
database 'eBird' to inform avian influenza
surveillance on wild waterfowl in the Fraser
Valley, British Columbia, Canada
Michelle Coombe – University of British Columbia

11:15

Emerging gene-based diagnostics explain the
relationship between wildlife health and
habitat condition
Kristina Drake – UC Davis; SDSU; US Geological
Survey

11:30

Characterization of bare-nosed wombat
immune gene responses to sarcoptic mange
Tamieka Fraser – University of the Sunshine
Coast; University of Tasmania

11:45

Stress and parasite infection dynamics in
wildlife translocation
Stephanie Hing – Murdoch University

Lunch
Trax
12:00 - 13:00

Student Presentations Session 3
Moderator: Sonia Hernandez
Acropolis
13:00 - 14:30
13:00

Comparison of cytology and histopathology for
diagnosis of avian pox in wild turkeys
Kira Hydock – University of Pennsylvania School
of Veterinary Medicine
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13:15

Comparative analysis of Campylobacter spp.
isolated from wild birds and chickens using
MALDI-TOF, 16S rDNA PCR/sequencing, and
conventional biochemical testing
Samantha Lawton – University of California, Davis
School of Veterinary Medicine

13:30

Prevalence and genotyping studies of koala
retrovirus in Victorian koalas (Phascolarctos
cinereus)
Alistair Legione – University of Melbourne

13:45

Devastating transboundary impacts of sea star
wasting disease on subtidal asteroids
Diego Montecino – One Health Institute, School of
Veterinary Medicine, University of California Davis

14:00

Plasma glycerol: potential evidence of cold
adaptation in green sea turtles (Chelonia
mydas)
Jennifer Niemuth – Department of Forestry and
Environmental Resources, College of Natural
Resources, NCSU; Department of Clinical
Sciences, NCSU College of Veterinary Medicine;
NCSU Environmental Medicine Consortium

14:15

Who's at risk: heterogeneities in individuals'
risk of tuberculosis in wild meerkat groups
Stuart Patterson – Royal Veterinary College,
University of London

Break & Poster Session
Conference Center Lobby
14:30 - 15:00

Student Presentations Session 4
Moderator: Justin Brown
Acropolis
15:00 - 16:45
15:00

Sarcoptic mange in black bears (Ursus
americanus) in Pennsylvania
Sarah Peltier – Southeastern Cooperative Wildlife
Disease Study, University of Georgia

15:15

Evidence for the role of migratory ruddy
turnstones (Arenaria interpres) in influenza A
virus dispersal
Rebecca Poulson – Southeastern Cooperative
Wildlife Disease Study, University of Georgia
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15:30

Decreased dissolved oxygen as a possible
mechanism of increased persistence of
Trichomonas gallinae in the presence of organic
material
Kate Purple – University of Tennessee

15:45

Evaluation of Russell's viper venom time as a
test of coagulation in red-tailed hawks (Buteo
jamaicensis)
Tatiana Weisbrod – Cornell University College of
Veterinary Medicine

16:00

Rapid assessment of bottlenose dolphin
(Tursiops truncatus) body condition: there's an
app for that
Kerry Wischusen – Department of Health and
Human Performance, College of Charleston

16:15

Characterizing and managing bovine
tuberculosis transmission risk between whitetailed deer and beef cattle through indirect
contact at hay bales
Collin Letain – University of Saskatchewan

16:30

Understanding the ecology and host-switching
potential of hantavirus in South America
Gillian Eastwood – University of Tennessee

Wednesday, August 3
Contributed Papers: North American
Mammal Conservation

Special Session: Chelonian Disease and
Conservation

Moderator: Rick Gerhold
Acropolis
8:00 - 10:00

Moderator: Robert Ossiboff
Taverna
8:00 - 10:00

8:00

Infectious pathogen risk stemming from U.S.
exotic animal imports and exporting countries
Elizabeth Daut – National Socio-Environmental
Synthesis Center (SESYNC)

8:00

Characterizing the wellness of Chelonians:
natural history, clinical pathology, and
pathogen presence
Matt Allender – University of Illinois, Urbana

8:20

Health management during prolonged
confinement in wood bison (Bison bison
athabascae): a veterinary perspective
Kimberlee Beckmen – Alaska Department of Fish
and Game

8:40

Causes of mortality among collared moose in
northeastern Minnesota from 2010-2015
Tiffany Wolf – University of Minnesota

8:40

Is herpesvirus infection in green sea turtles
(Chelonia mydas) associated with the benign
tumor disease fibropapillomatosis?
Anna Savage – Department of Biology, University
of Central Florida
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9:00

Maine moose hematologic and mineral values,
2014-2015
Anne Lichtenwalner – University of Maine

9:00

Health assessment of free-ranging chelonians
in an urban section of the Bronx River, New
York
Andrea Aplasca – College of Veterinary Medicine,
Cornell University

9:20

Reestablishing desert bighorn sheep (Ovis
canadensis mexicana), sustainable
conservation and infectious disease
management
Anne Justice-Allen – Arizona Game and Fish
Department

9:20

Beyond clinical signs in desert tortoises
Josephine Braun – San Diego Zoo Institute for
Conservation Research, Wildlife Disease Labs

9:40

Mycoplasma ovipneumoniae detection in
pneumonic mountain goat kids with
transmission to sympatric bighorn sheep
Peregrine Wolff – Nevada Department of Wildlife

9:40

Bycatch impacts on the health and
conservation of endangered north pacific
loggerhead turtles (Caretta caretta): turning
science into policy
Alonso Aguirre – George Mason University

Break
Conference Center Lobby
10:00 - 10:40

Contributed Papers: North American
Mammal Conservation

Special Session: Chelonian Disease and
Conservation

Moderator: Rick Gerhold
Acropolis
10:40 - 11:40

Moderator: Robert Ossiboff
Taverna
10:40 - 12:00

10:40

Genetic characterization of the meningeal
worm Parelaphostrongylus tenuis from multiple
host species and across spatial scales
Rick Gerhold – University of Tennessee

10:40

Novel Anaplama sp. and Helicobacter sp. in
gopher tortoises (Gopherus polyphemus) in
Florida
Jim Wellehan – College of Veterinary Medicine,
University of Florida

11:00

Characterization and progression of
treponeme-associated hoof disease lesions in
individual elk (Cervus elaphus) in southwest
Washington, USA
Kristin Mansfield – Washington Department of
Fish and Wildlife

11:20

Epizootiology of pseudorabies (Aujeszky's
disease) in the Florida puma
Mark Cunningham – Florida Fish and Wildlife
Conservation Commission

11:20

The overview of the St. Catherines' Island
gopher tortoise (Gopherus polyphemus)
relocation and research project, 1994 to 2016
Terry Norton – Georgia Sea Turtle Center
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11:40

Removal of lipid from serum increases
coherence between brucellosis rapid
agglutination tests and ELISA in Alaskan grizzly
bears (Ursus arctos horribilis) and Kodiak
brown bears (Ursus arctos middendorffi)

11:40

Health components of Burmese star tortoise
(Geochelone platynota) translocation projects
in Myanmar
Bonnie Raphael – Wildlife Conservation Society

Jacques Godfroid – University of Tromsø - the
Arctic University of Norway

Thursday, August 4
Contributed Papers: Avian Conservation

Special Session: Vaccines for Conservation

Moderator: Anne Justice-Allen
Acropolis
8:00 - 10:00

Moderators: Steve Osofsky and Sarah Olson
Taverna
8:00 - 10:00

8:00

Conservation medicine, sustainability, and
welfare of an iconic bird: a review of whooping
cranes from North America
Barry Hartup – International Crane Foundation

8:00

What do we need to know about virus and host
ecology to inform sensible interventions?
Vincent J. Munster – Virus Ecology unit,
Laboratory of Virology, Division of Intramural
Research, National Institute of Allergy and
Infectious Diseases, National Institutes of Health

8:20

Necropsy findings for bald eagles (Haliaeetus
leucocephalus) and golden eagles (Aquila
chrysaetos) found dead in New York from 2000
to 2015
Kevin Hynes – NYSDEC, Wildlife Health Unit

8:40

Are loons on thin ice with climate change? An
outbreak of winter loon rescues in the
Northeast
Nina Schoch – Biodiversity Research Institute’s
Adirondack Center for Loon Conservation

8:40

Lessons from sylvatic plague: how to assess
vaccine efficacy?
Tonie Rocke – USGS National Wildlife Health
Center

9:00

Potential population impacts of West Nile virus
on Pennsylvania ruffed grouse (Bonasa
umbellus)
Nicole Nemeth – University of Guelph

9:00

Lessons from tigers in the Russian Far East:
drawing principles from puzzles
Martin Gilbert – Wildlife Conservation Society

9:20

Haemosporidian parasite infections in grouse
and ptarmigan: prevalence and genetic
diversity of blood parasites in resident Alaskan
birds
Matthew Smith – US Geological Survey, Alaska
Science Center

9:20

Induction of virus neutralizing antibodies
against canine distemper virus: towards an
effective vaccination strategy for tigers
Brian Willett – MRC-University of Glasgow Centre
for Virus Research, Ed Ramsay – University of
Tennessee, Knoxville
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9:40

Epidemiology and genetic analysis of
lymphoproliferative disease virus (LPDV) of wild
turkeys (Meleagris gallopavo) in New York
Katrina Alger – State University of New York
College of Environmental Science and Forestry

9:40

Q & A Session

Break & Poster Session
Conference Center Lobby
10:00 - 10:40

Contributed Papers: Avian Conservation

Special Session: Vaccines for Conservation

Moderator: Anne Justice-Allen
Acropolis
10:40 - 12:00

Moderators: Steve Osofsky and Sarah Olson
Taverna
10:40 - 12:00

10:40

Anticoagulant rodenticides in birds of prey in
Massachusetts, USA, 2012-2015
Maureen Murray – Tufts University, Cummings
School of Veterinary Medicine

10:30

Rabies vaccination of African wild dogs in the
Serengeti: insights, challenges and risks
Sarah Cleaveland – University of Glasgow

11:00

Poisonings with chlordane and dieldrin in New
York State in the 21st century
Joe Okoniewski – NYSDEC, Wildlife Health Unit

11:00

Vaccination simulation: using epidemiological
network models to inform pathogen control
strategies for wildlife conservation
Julie Rushmore – University of Georgia

11:20

Factors driving rapid changes in virulence of the
bacterial pathogen Mycoplasma gallisepticum in
house finches (Haemorhous mexicanus)
André Dhondt – Cornell University

11:20

Disseminating herpesvirus-based vaccines to
target zoonoses in wild animal transmission
and reservoir species
Michael Jarvis – School of Biomedical and
Healthcare Sciences, University of Plymouth

11:40

Urbanized white ibises (Eudocimus albus) are
carriers of Salmonella enterica: what is the
significance to public health and wildlife?
Sonia Hernandez – University of Georgia

11:40

Q & A Session

Lunch
Trax
12:00 - 13:00

Contributed Papers: Mammal Conservation

Contributed Papers: One Health

Moderator: Javier Millán
Acropolis
13:00 - 15:00

Moderator: Melinda Rostal
Taverna
13:00 - 15:00
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13:00

Understanding the dynamics of canine
distemper virus in Amur tigers and Far Eastern
leopards in the Russian Far East
Martin Gilbert – Wildlife Conservation Society

13:00

Assessing the dispersal of viruses and parasites
via migratory birds at the edges of North
America
Andrew Ramey – US Geological Survey

13:20

Surveillance for hemorrhagic septicemia in
buffalo (Bubalus bubalis) as an aid to range
expansion of the Javan rhinoceros (Rinoceros
sondaicus) in Ujung Kulon National Park,
Indonesia
Kurnia Khairani – Cornell University

13:20

Higher rates of environmental contamination
and site fidelity associated with increased
prevalence of Salmonella enterica in urban
American white ibis (Eudocimus albus)
Maureen H. Murray – University of Georgia, The
Southeastern Cooperative Wildlife Disease Study

13:40

Modeling vaccination strategies as a
management tool for sylvatic plague in prairie
dog populations in the western USA
Katherine Richgels – University of Wisconsin
School of Veterinary Medicine

13:40

Potential of fish eating birds to spread virulent
Aeromonas hydrophila
Fred Cunningham – USDA, APHIS, Wildlife
Services, National Wildlife Research Center

14:00

Differential gene transcription and sequence
variation in island foxes (Urocyon littoralis) with
amyloid A amyloidosis
Patricia Gaffney – University of California, San
Diego

14:00

Recent changes in infectious diseases of
European wildlife
Lisa Yon – University of Nottingham, School of
Veterinary Medicine & Science

14:20

High prevalence and diversity of hemotropic
mycoplasmas in wild carnivores in Spain
Javier Millán – Universidad Andres Bello

14:20

A One Health approach to an epidemiological
and ecological understanding of Rift Valley
fever virus
Melinda Rostal – EcoHealth Alliance

14:40

Species distribution models and maps provide
insights into current and potential future
distributions of bats and bat-borne rabies
Mark Hayes – US Geological Survey

14:40

Wildlife trade and human health in Lao PDR: an
assessment of the zoonotic disease risk in
markets
Sarah Olson - Wildlife Conservation Society

Break & Poster Session
Conference Center Lobby
15:00 - 15:40

Contributed Papers: Mammal Conservation

Contributed Papers: One Health

Moderator: Javier Millán
Acropolis
15:40 - 16:40

Moderator: Melinda Rostal
Taverna
15:40 - 16:40

15:40

Trypanosome and leishmania infection in sloths 15:40
(Choloepus hoffmanni and Bradypus
variegatus) in Panama
Nicole Gottdenker – Department of Pathology,
University of Georgia College of Veterinary
Medicine
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Hunter-based ape mortality surveillance in
Northern Republic of Congo
Kenneth Cameron – Wildlife Conservation Society
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16:00

First report on foot disease in the endangered
huemul deer (Hippocamelus bisulcus)
Marcela Uhart – University of California, Davis

16:00

Host range overlap among pathogens of freeranging swine, other wild and farmed species,
and humans – implications for risk
management of feral swine in North America
Steven Sweeney – USDA, APHIS, Veterinary
Services, Center for Epidemiology and Animal
Health

16:20

The recent incursion and advance of ASF in
Europe and challenges posed by wild boar (Sus
scrofa)
Dolores Gavier-Widen – National Veterinary
Institute (SVA)

16:20

Pot farms: impacts to fish, wildlife and water
quality
Andrew Gordus – California Department of Fish
and Wildlife

WDA Business Meeting
Acropolis
16:40 - 17:45

Friday, August 5
Contributed Papers: Technology &
Methodology
Moderator: Julie Ellis
Acropolis
8:00 - 10:00

Contributed Papers: Amphibians and Reptiles
Moderator: Maria Forzan
Taverna
8:00 - 10:00

8:00

Genome sequencing, diagnostic pathology, and
ecology - the intersection of good science
practice
Carol Meteyer – US Geological Survey

8:00

Potential role of ranavirus in eastern hellbender
declines
Debra Miller – University of Tennessee

8:20

Genomic analysis of wetland sediment as a tool
for avian influenza surveillance and prevention
Chelsea Himsworth – British Columbia Ministry of
Agriculture and Lands

8:20

The Eastern hellbender and Batrachochytrium
dendrobatidis in western New York
Niki Dean – Animal Health Diagnostic Center,
College of Veterinary Medicine, Cornell University

8:40

WHISPers, the USGS-NWHC Wildlife Health
event reporting system
Natalie Nguyen – U.S. Geological Survey, National
Wildlife Health Center, Madison, Wisconsin, USA

8:40

Morbidity and mortality in snakes submitted to
the Southeastern Cooperative Wildlife Diseases
Study from 1977-present
Heather Fenton – Southeastern Cooperative
Wildlife Disease Study

9:00

Establishing priorities for wildlife disease
surveillance in Nepal: starting from scratch
Gretchen Kaufman – Veterinary Initiative for
Endangered Wildlife

9:00

Experimental reproduction of snake fungal
disease by infection of snakes with
Ophidiomyces ophiodiicola
Julia Lankton – USGS National Wildlife Health
Center)
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9:20

Wildlife disease risk assessment for the
Republic of Korea
Jonathan Sleeman – USGS National Wildlife
Health Center, Hang Lee – The Research Institute
for Veterinary Science, College of Veterinary
Medicine, Seoul National University

9:20

Skin sloughing in susceptible and resistant
amphibian hosts regulates infection with a
fungal pathogen
Michel Ohmer – Department of Biological
Sciences, University of Pittsburgh

9:40

Pathogenesis of frog virus 3 (Ranavirus sp,
Iridoviridae) infection in wood frogs, Rana
sylvatica (Lithobates sylvaticus)
Maria Forzan – Canadian Wildlife Health
Cooperative

Break
10:00 - 10:30

Contributed Papers: Technology &
Methodology
Moderator: Julie Ellis
Acropolis
10:30 - 12:00

Contributed Papers: Amphibians and Reptiles
Moderator: Maria Forzan
Taverna
10:30 - 12:00

10:30

The Northeast Wildlife Disease Cooperative
Julie Ellis – Tufts University, Cummings School of
Veterinary Medicine

10:30

Lessons learned regarding survival, carrier
status, and recurrence of ranavirus (FV3-like
virus) after an outbreak in Eastern box turtles
(Terrapene carolina carolina) in Maryland, USA
Ellen Bronson – Maryland Zoo in Baltimore

10:50

Use of volatile organic compounds in breath to
detect swine infected with Mycobacterium
tuberculosis Complex
Pauline Nol – USDA, APHIS, Veterinary Services,
Wildlife-Livestock Disease Investigations Team

10:50

Severe Perkinsea infection (SPI) in frog tadpoles
of the USA
Marcos Isidoro Ayza – USGS National Wildlife
Health Center

11:10

Weathered MC252 crude oil-induced anemia
and abnormal erythroid morphology in doublecrested cormorants (Phalacrocorax auritus)
with light microscopic and ultrastructural
description of avian Heinz bodies
Kendal Harr – URIKA, LLC.

11:10

Poor biosecurity could lead to disease
outbreaks in amphibian populations
Matthew Gray - University of Tennessee

11:30

Disease and the endangered Litoria verreauxii
alpina: what we know and how we can assist
management
Laura Brannelly – Department of Biological
Sciences, University of Pittsburgh
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Poster Sessions
Monday, August 1
1

International workshop on feral swine disease and risk management
Steven Sweeney – USDA, APHIS, Veterinary Services, Center for Epidemiology and Animal Health

2

Spatio-temporal analysis of African swine fever in wild boar (Sus scrofa meridionalis) in relation to outbreaks in
domestic pig in the territory of Local Health Agency of Sassari, Sardinia (2014-2015)
Francesco Sgarangella – Department of Prevention, Azienda Sanitaria Locale di Sassari

3

Management model of wild boar hunting in the territory of the Local Health Agency of Sassari: procedure of
hunting authorization in the African swine fever virus infected area
Francesco Sgarangella – Department of Prevention, Azienda Sanitaria Locale di Sassari

4

Experimental infection of peridomestic mammals with emergent H7N9 (A/Anhui/1/2013) influenza A virus
Jeff Root – USDA, National Wildlife Research Center

5

Tularemia in the Netherlands: a One Health journey
Jolianne Rijks – Dutch Wildlife Health Centre, Utrecht

6

We're shooting at the right bug? Rethinking how to prioritize an infectious disease's threat to the health and
conservation of wild carnivores, canine parvovirus and canine distemper as examples
Ezequiel Hidalgo – Parque Zoologico Buin Zoo

7

Incidence of free-roaming cats interaction on wildlife admitted to the Wildlife Center of Virginia, 2000 to 2010
Dave McRuer – Wildlife Center of Virginia

8

Aspergillus flavus control: do we need to worry about spores?
Alan Fedynich – Caesar Kleberg Wildlife Research Institute, Texas A&M University-Kingsville

9

Survey for anticoagulant rodenticides in raptors from New York City, 2012-2015
Joe Okoniewski – New York State Department of Environmental Conservation, Wildlife Health Unit

10

Evidence supporting wild boar as reservoir host species for influenza
Annick Linden – University of Liège

11

Wildlife diseases important for human health and food safety in the changing environment of the eastern
Canadian Subarctic
Audrey Simon – Grezosp, Faculté de médecine vétérinaire, Université de Montréal

12

PREDICT investigations of bat guano "farming" in Viet Nam and Cambodia: A new interface for zoonotic disease
transmission?
Amanda Fine – Wildlife Conservation Society

13

Outdoor infectious diseases surveillance by using hunting dogs in Japan
Tokuma Yanai – Laboratory of Veterinary Pathology, Gifu University

14

Risk of rodent-borne diseases and human disturbance - preliminary findings on a 5-year study in Madre de
Dios, Peru
Catherine Dupont – U.S. Naval Medical Research Unit No. 6

15

Critical evaluation of wildlife health initiatives in Melghat Tiger Reserve, India for formulation of a sustainable
wildlife health plan
Aditi Sharma – Rajaji Tiger Reserve

16

Using a One Health approach to asses overall leptospirosis risk in riverside communities of the Parana River in
Santa Fe, Argentina
Andrea Previtali – Universidad Nacional del Litoral; CONICET
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17

Tuberculosis in a semi free-ranging spotted deer (Axis axis) in a zoological park in North India
Aditi Sharma – Rajaji Tiger Reserve

18

Modeling applications for enhancing raccoon rabies control: the road to elimination
Stacey Elmore – Colorado State University

19

Bioinformatics approach of Rickettsia rickettsii gene: is there evidence of the role of wildlife in the ecoepidemiology of Rocky Mountain spotted fever?
Diego Soler-Tovar – Universidad de La Salle

20

Zoo animals as sentinels for wild animal infectious diseases in regions without resources for wildlife health
surveillance: first report of a native South American wildlife species, southern pudu (Pudu puda), BVDV
persistently infected
Ezequiel Hidalgo – Parque Zoologico Buin Zoo

21

Influence of water temperature on the outcome of a Brucella pinnipedialis hooded seal (Cystophora cristata)
strain infection in cod (Gadus morhua)
Jacques Godfroid – University of Tromsø, the Arctic University of Norway

22

Changes in white blood cell parameters of common terns (Sterna hirundo) exposed to low levels of oil
Florina Tseng – Cummings School of Veterinary Medicine at Tufts University

Tuesday, August 2
1

Subtype-specific antibodies to type A influenza viruses in shorebirds at Delaware Bay
Charlie Bahnson – Southeastern Cooperative Wildlife Disease Study, University of Georgia

2

Assessing nutritional needs in green sea turtles (Chelonia mydas) using fatty acid and stable isotope analyses
Jennifer Bloodgood – Warnell School of Forestry and Natural Resources, Southeastern Cooperative Wildlife Disease
Study, University of Georgia

3

Factors affecting the occurrence and distribution of canine distemper virus in raccoons (Procyon lotor) in
Ontario, Canada
Sarah Brisson – University of Guelph/Canadian Wildlife Health Cooperative

4

Parasite community structure and parasite groups relationships in wood mouse (Apodemus sylvaticus)
Aitor Cevidanes – PhD Program in Conservation Medicine, Facultad de Ecología y Recursos Naturales, Universidad
Andres Bello, Santiago, Chile

5

Avian malaria in a forest specialist bird in the extremes of the species distribution in Chile
Elfego Cuevas – Facultad de Ecología y Recursos Naturales, Universidad Andres Bello, Santiago, Chile

6

Determining the intrinsic factors responsible for variation in avian influenza pathogen load in wild ducks
Amanda Dolinski – Michigan State University

7

Hemochromatosis and hemosiderosis in Puerto Rican parrots (Amazona vittata)
Elizabeth Elsmo – Southeastern Cooperative Wildlife Disease Study, University of Georgia

8

Distribution and prevalence of Babesia spp. in raccoons (Procyon lotor) in the United States and Canada
Kayla Garrett – University of Georgia

9

Moving forward in understanding disease of wild hellbenders
Rebecca Hardman – University of Tennessee

10 Identifying predictors for detecting Leptospira DNA in the urine of California sea lions (Zalophus californianus)
Sarah Helman – University of California, Los Angeles
Katherine Prager – University of California, Los Angeles
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11 Mapping urban canid health in Madison, Wisconsin
Holly Hovanec – University of Wisconsin School of Veterinary Medicine
Miranda Torkelson – University of Wisconsin School of Veterinary Medicine
12 Endoparasite prevalence in kangaroo rats may be influenced by urban development
Gizelle Hurtado – New Mexico State University
13 Discovery of two novel densoviruses associated with sea star wasting disease of Asterias forbesi and Asterias
amurensis
Elliot Jackson – Cornell University
14 Comparing incubation behavior of nesting cranes during black fly parasitism
Jessica Jaworski – University of Wisconsin-Stevens Point
15 Connect the dots – how does habitat expansion impact wildlife behavior and parasitism?
Krista Jones – Murdoch University
16 Changes in habitat use and resource selection of American white ibis (Eudocimus albus) along an urbanization
gradient in South Florida have consequences for their health
Anjelika Kidd – Warnell School of Forestry and Natural Resources, Southeastern Cooperative Wildlife Disease Study,
University of Georgia
17 Zoonotic pathogens of vervet monkeys (Chlorocebus pygerythrus) in Malawi
Melissa King-Smith – Cornell University College of Veterinary Medicine
18 Comparison of anesthesia with isoflurane or sevoflurane and sedation with diazepam for branding of juvenile
grey seals (Halichoerus grypus)
Émilie L. Couture – Centre québécois sur la santé des animaux sauvages, Canadian Wildlife Health Cooperative;
Faculté de médecine vétérinaire, Université de Montréal
19 A survey of disease-causing agents in wild turkeys (Meleagris gallopavo) in Ontario, Canada
Amanda MacDonald – University of Guelph
20 Introduction and establishment of raccoon rabies on islands: Jekyll Island, GA as a case study
Sebastian Ortiz – Warnell School of Forestry and Natural Resources, Southeastern Cooperative Wildlife Disease
Study, University of Georgia
21 Prevalence of Powassan virus in Southwestern Ontario, with a focus on vector and host dynamics
Kathryn Smith – University of Guelph
22 Detection of antibodies for serodiagnosis of plague and hantavirus in wild rodent species
Kelsey Rayment – University of Wisconsin Madison
23 Histopathological lesions found in road-killed guignas (Leopardus guigna) in anthropized areas of central Chile
and Chiloé Island: preliminary results
Irene Sacristan – Universidad Andres Bello
24 The role of the immune response on the survival of South American fur seals (Arctocephalus australis) to
hookworm infection
Mauricio Seguel – University of Georgia
25 Assessment of helminths in northern bobwhites from a legacy landscape
Stephanie Shea – Caesar Kleberg Wildlife Research Institute, Texas A&M University-Kingsville
26 Potential effects of gapeworm (Syngamus trachea) on greater prairie chickens (Tympanuchus cupido) in
Wisconsin
Jacob Shurba – University of Wisconsin-Stevens Point
27 Defining and measuring wildlife health based on twenty years of literature
Diana Sinclair – University of Guelph
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28 Raptor mortality in Ontario, Canada: retrospective summary (1992 - 2014) including the effects of West Nile
virus
Kathryn Smith – University of Guelph
29 Prevalence of antibodies to selected viruses and parasites in introduced and endemic carnivores in western
Madagascar
Fidisoa Rasambainarivo – University of Missouri-Saint Louis
30 A conceptual scheme of the environmental transmission pathways of West Nile virus in the Ontario/Quebec
region
Ludivine Taieb – Université de Montréal
31 The development of a murine model for epizootic hemorrhagic disease virus
Kishana Taylor – University of Georgia
32 Waterfowl and the introduction of foodborne pathogens to agricultural environments in southern Ontario
Nadine A. Vogt – Department of Population Medicine, Ontario Veterinary College, University of Guelph
33 Adapting cumulative effects perspectives and human determinants of health to inform wildlife health
management
Julie Wittrock – University of Saskatchewan
34 Does traditional wildlife disease data allow for spatial analysis in Ontario, Canada: limits and opportunities
Lauren Yee – Wilfrid Laurier University
35 High prevalence of trombiculid mite (Hannemania spp.) infestations in a microendemic and endangered frog
from the southern temperate forest in Chile
Aitor Cevidanes – Universidad Andres Bello
36 Lyme disease prevalence and small mammal abundances on Fort Drum Military Installation, New York
Samantha Fino – West Virginia University, Department of Wildlife and Fisheries
37 N-glycans as potential novel biomarkers for kidney injury in avian species
Chihiro Ishii – Hokkaido university
38 Gastro-intestinal parasites of sympatric red panda and livestock in protected areas of Nepal
Hari Sharma – Tribhuvan University
39 Global distribution of flaviviruses in wild mammals
Jesus Sotomayor-bonilla – Universidad Nacional Autonoma de Mexico Facultad de Medicina Veterinaria y Zootecnia
40 Intramuscular sarcocystis spp. in southern right whale dolphin (Lissodelphis peronii) in central coast of Chile
Mario Alvarado-Rybak – Universidad Andres Bello
41 Outbreaks of Edwardsiella ictaluri infection among natural riverine fish are driven by summer heat wave
Hisato Takeuchi – Nihon University

Thursday, August 4
1

Mycoplasmosis of house finches and western scrub-jays in a wildlife rehabilitation facility with probable
nosocomial transmission
David H. Ley – North Carolina State University, College of Veterinary Medicine

2

The Culicoides enigma: which biting midge species are important in the epidemiology of hemorrhagic
disease in the Southeast?
Mark Ruder – Southeastern Cooperative Wildlife Disease Study, University of Georgia

3

Health management and biosecurity practices on U.S. ranched-bison operations
Kelly Patyk – USDA, APHIS, Veterinary Services, Center for Epidemiology and Animal Health
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4

Use of remote cameras to monitor the potential prevalence of sarcoptic mange in wild mammals from
southern Texas
Scott Henke – Caesar Kleberg Wildlife Research Institute, Texas A&M University-Kingsville

5

Surveillance for lymphoproliferative disease virus in wild upland game birds in Pennsylvania
Justin Brown – Pennsylvania Game Commission

6

Bison 2014: highlights from the National Animal Health Monitoring System's first national study of health
and management practices on U.S. ranched-bison operations
Margaret Parker – USDA, APHIS, Veterinary Services, Center for Epidemiology and Animal Health

7

Review of peer-reviewed manuscripts describing wild and captive nondomestic animal reference intervals
and reference values – compliance with recommendations, limitations and strengths
Kendal Harr – URIKA, LLC.

8

Influence of wetland and forest habitat on coyote exposure to canine parvovirus in Wisconsin
Shelli Dubay – University of Wisconsin-Stevens Point

9

Influenza A subtype diversity in fall migrating teal: almost a decade in the making
Deborah Carter – Southeastern Cooperative Wildlife Disease Study, University of Georgia

10 Parasites of wolverines (Gulo gulo) from northwestern Canada
Jane Harms – Government of Yukon, Environment Yukon
11 Multiple paternity in a free-ranging population of white-tailed deer (Odocoileus virginianus): disease
implications
Michelle Green – University of Illinois
12 Transmission efficiency of Culicoides sonorensis for epizootic hemorrhagic disease virus serotype 2 in whitetailed deer
Mark Ruder – Southeastern Cooperative Wildlife Disease Study, University of Georgia
13 A retrospective study of causes of mortality in free ranging red deer (Cervus elaphus) in Belgium 2010-2014
Annick Linden – University of Liège
14 Comparison of two bacterial transport media for culture of tonsillar swabs from bighorn sheep and
mountain goats
Annette Roug – Utah Division of Wildlife Resources
15 Elephant immunocontraception: evaluation of a GnRH immunological for the management of reproductive
pathology in Asian elephants (Elephas maximus)
Nancy Boedeker – Cape Wildlife Center
16 Can the remaining red squirrel (Sciurus vulgaris) population in England be sustained in the face of epidemic
squirrelpox disease?
James Paul Duff – Animal and Plant Health Agency, Diseases of Wildlife Scheme
17 Comparison of the use of an electronic control device to chemical restraint for short term capture and
release in reindeer (Rangifer tarandus tarandus)
Kimberlee Beckmen – Alaska Department of Fish and Game
18 Analysis of orphan moose calf health parameters from 2015
Kimberlee Beckmen – Alaska Department of Fish and Game
19 Outbreaks of severe dorsal skin lesions in Swedish moose (Alces alces)
Torsten Mörner – Department of Disease Control and Epidemiology, National Veterinary Institute, Uppsala,
Sweden
20 Sustainable conservation & wildlife health in action in Nepal: the missing piece to the conservation puzzle
Deborah McCauley – Veterinary Initiative for Endangered Wildlife
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21 Prevalence of E. coli O157:H7 and Salmonella in wildlife from the central coastal counties of California
Andrew Gordus – California Department of Fish and Wildlife
22 Blood values and toxicology of wild hawksbill sea turtles (Eretmochelys imbricata) nesting in mangrove
estuaries in the eastern Pacific Ocean
Aubrey Tauer – Cura Earth
23 Wildlife as sentinels for spread of antibiotic resistance in the environment
Julie Ellis – Cummings School of Veterinary Medicine, Tufts University
24 Investigation of multiple mortality events in eastern box turtles (Terrapene carolina carolina) in East Central
Illinois from 2011-2015
Laura Adamovicz – University of Illinois
Matt Allender – University of Illinois
25 Wildlife and zoonotic disease research at the Papua New Guinea Institute of Medical Research (PNGIMR)
Sinafa Robby – Papua New Guinea Institute of Medical Research
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Plenary Session
Wildlife health 2.0: adaptability versus certainty
Dr. Craig Stephen1
1

Canadian Wildlife Health Cooperative

Wildlife health research has
is accelerating and being compounded by climate change. Can wildlife afford to wait for scientific certainty
before action is taken to protect and sustain their health? Society has an array of choices to make about the
quality of our lives and the state of the environment. Wildlife health practitioners and policy-makers working to
sustain wildlife health are increasingly seeking support to make thoughtful program and policy choices with
limited resources. Decision-makers must integrate different dimensions when planning to act; suggesting that
science is not the only legitimate source of wildlife health knowledge. Moreover, reality moves faster than the
production of scientific knowledge, leaving the researcher playing catch-up rather than leading decisions.
Effective health research does not make healthy wildlife but rather creates the conditions for wildlife to be
healthy. As sustainability is ultimately the science of human choice, wildlife health research must adopt an
action-research agenda that no longer sees people and human activity as a threat that can be overcome with
empirical science, but rather as a partner in a socio-ecological system which is increasingly being shaped by
human decisions. This presentation will draw on evolving definitions of wildlife health and combine them with
current scholarship of behavior change, ecohealth and health promotion to propose a knowledge-to-action
agenda to protect and sustain wildlife health.
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Plenary Session
Colony productivity depends on queen promiscuity
Dr. Heather Mattila1
1

Department of Biological Sciences, Wellesley College

Honey bees need to be healthy and thriving to pollinate plants effectively, yet we are only beginning to
understand how fundamental aspects of honey bee biology contribute to the success of colonies. I will discuss a
growing body of evidence that shows that the promiscuous mating behavior of honey bee queens has clear
benefits for colony health and productivity. The ancestral state for bees, ants, and wasps all members of the
dynamic insect group Order Hymenoptera is presumed to be monandry (a single mate per queen). However,
queens of every honey bee species are extremely polyandrous (multiple mates per queen). While mating with
multiple males is a risky business for honey bee queens, it simultaneously boosts levels of genetic diversity in
each colony by introducing into work forces multiple subfamilies of workers who carry genes from many drone
fathers. Why should beekeepers and researchers pay attention to this strange quirk of honey bee mating biology?
Honey bee colonies with extremely promiscuous queens are substantially more active as foragers than colonies
that lack genetic diversity because of single drone paternity. Enhanced foraging effort in genetically diverse
colonies is supported in part by a greater exchange of foraging-related signals, such as waggle dances and
shaking signals exchanged between senders and receivers. Genetically diverse colonies also maintain more stable
colony conditions and mount a stronger defense against disease. These findings have important consequences
for the impact of queen mating status on the vigor of honey bee colonies and the performance by worker bees of
essential pollinator services.
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Plenary Session
Total destruction? the saiga mortalities of Central Asia in 2015
Dr. Richard Kock1
1

Department of Pathology and Pathogen Biology, Royal Veterinary College, London, UK

The saiga antelope is a ghost of the Miocene. Despite one of the highest reproductive rates of any mammal it
finally succumbed to various anthropogenic pressures and was categorized as critically endangered by the IUCN
in the first years of the new millennium. A major factor in their decline was the collapse of the Soviet Empire
which had hitherto treated this species pretty well, an iconic game species of the vast steppes which was hunted
under close management and thrived. Millions roamed the steppes up until the 21st Century when catastrophe
struck with virtual extermination from poaching for horn and meat in response to the collapsing infrastructure
and widespread food shortages. Fewer than tens of thousands survived. Monumental efforts to better protect the
species were made successfully, from the National conservation and hunting community in Russia, Kazakhstan,
Uzbekistan and Mongolia supported by International players such as UNEP CMS, the Saiga Conservation
Alliance and various NGOs most important being the Association for the Conservation of Biodiversity in
Kazakhstan and WCS in Mongolia. By the end of the first decade the population was in recovery with >250000
recorded in the core population in Betpak Dala central Kazakhstan in 2014.
Then they died.
This paper will describe the events and findings from this extraordinary unprecedented die-off of an antelope
species, which bodes ill for the future of mammal species on earth.
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Plenary Session
Wildlife origin of emerging infections in animals and humans
Dr. Albert Osterhaus1
1

University of Veterinary Medicine, Hannover

Complex relationships between human and animal species have never ceased to evolve since the emergence of
human and animal species. They have resulted in human-animal and animal-animal interfaces that have
promoted cross-species transmission, emergence and eventual evolution of a plethora of human and animal
pathogens. Remarkably, most of the characteristics of these interfaces -as we know them today- have been
established long before the end of our species pre-historical development, to be relentlessly shaped throughout
the history of our own and animal species.
More recently, changes affecting the modern human population worldwide as well as their dramatic impact on
the global environment have taken domestication, agriculture, urbanization, industrialization, and colonization
to unprecedented levels. This has created new global multi-faceted human-animal and animal-animal interfaces,
associated with major epidemiological transitions, accompanied by an unexpected rise of emerging and reemerging infectious diseases in humans, domestic and wild animals, that all have their origin in wildlife
reservoirs.
Until the beginning of the last century, infectious diseases were the major cause of mortality of humans and
domestic animals. Around 1900 infectious diseases caused an estimated fifty percent of all human deaths in the
western world. In the following decades, this percentage decreased to less than a few percent. This was largely
due to the implementation of public health measures such as the installment of sewage and clean drinking water
systems, but also to the development of vaccines and antimicrobias. Major successes in this regard were the
eradication of smallpox and rinderpest through well-orchestrated vaccination campaigns in humans and cattle,
respectively. Such successes prompted policymakers and scientists to predict that infectious diseases of
humankind and of their domestic animals would eventually be brought under control in the industrialized
world.
Paradoxically the following decades confronted the world with an ever-increasing number of emerging or reemerging infectious diseases, some causing true human or animal pandemics. Pathogens spilling over from
wildlife reservoirs, either directly or via intermediate hosts, were at the basis of most of these disease outbreaks.
Striking examples in humans were the emergence of AIDS from chimpanzees, avian flu from migratory birds,
and SARS, MERS, and Ebola from bat reservoirs. Similarly mass mortalities due to highly pathogenic avian
influenza in domestic poultry, morbillivirus infections in aquatic mammals, foot and mouth disease and bovine
spongiform encephalopathy in domestic cattle, are recent examples from the animal world.
A complex mix of predisposing factors in our globalizing world, linked to major changes in our societal
environment and global ecology, collectively created opportunities for viruses and other pathogens to infect and
adapt to new animal and/or human hosts. This paved the way for the unprecedented spread of infections in
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humans and animals with dramatic consequences for public and animal health, animal welfare, food supply,
economies, and biodiversity.
It is important to realize that due to the complex and largely interactive nature of the predisposing factors, it is
virtually impossible to predict what the next pathogen threat will be, from where it will come and when it will
strike. However better understanding of the underlying processes may eventually lead to predictions that would
improve our preparedness for outbreaks in humans and animals. Importantly, the increased emergence of viral
infections is largely paralleled by medical, veterinary, technological, and scientific progress, continuously
spurred by our never-ending combat against pathogens. Investment in a better understanding the humananimal and animal-animal interfaces will therefore offer a future head start in the never-ending battle against
infectious diseases of humans and animals.
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Carlton Herman Fund Speaker
Impact of parasites on life-history trade-offs and demography in Sciuridae
Dr. Peter Neuhaus1
1

Department of Biological Sciences, University of Calgary

The unavoidable impact of parasites and the co-evolutionary arms race between parasites and hosts have become
an important part of my research. I will present results from parasite removal experiments done in wild
populations of two different species of the genus Scuirdae in Alberta, Canada, the Columbian ground squirrel
(Urocitellus columbianus) and the North American red squirrel (Tamiasciurus hudsonicus). Both species are
multiparous and have to make decisions concerning current reproductive success, survival and future
reproduction. To evaluate the impact of parasites on live-history traits, randomly chosen individuals were
treated against parasites while the remaining individuals were left untreated as control groups. Important lifehistory traits such as body condition, reproductive success and survival of the host species depending on the
presence or absence of parasites were studied. Energy saved by treated animals could be invested either in
offspring, own body condition or future survival. In the ground squirrels two studies led to slightly different
outcomes which will be discussed. The study on the red squirrels showed strong impacts of the parasite removal
experiments. The results will be discussed in the light of the biology and life-history of each of the two species.
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Wildlife Disease Risk Communication Research Contributes to Wildlife Trust Administration
Wildlife health and public trust responsibilities for wildlife resources
Dr. Dan Decker1, Dr. Krysten Schuler2, Ms. Ann Forstchen3, Dr. Margaret Wild4, Dr. William Siemer1
1

Human Dimensions Research Unit, Department of Natural Resources, Cornell University, 2Animal Health
Diagnostic Center, College of Veterinary Medicine, Cornell University, 3Office of Planning and Policy
Coordination, Florida Fish and Wildlife Conservation Commission, 4National Park Service, Wildlife Health
Branch, Biological Resources Division
A significant development in wildlife management is the growing emphasis on wildlife health and wildlifeassociated diseases. Consequently, it is an opportune time to emphasize the vital role of wildlife health in public
wildlife governance because of the salience of the subject for the public and wildlife managers. Toward this end,
we assert that wildlife health and disease management is squarely in the domain of public wildlife trust
administration and should be part of the current discussion of wildlife governance. We summarize current
thinking about public trust ideas applied to wildlife management in the U.S. We argue that wildlife health is
essential to fulfilling public trust responsibilities in governance of wildlife resources due to the central concern
with protection of the corpus of the trust. Furthermore, both health of wildlife and risk perceptions of humans
regarding threats posed by wildlife-associated disease to themselves, their families and domestic animals are
issues of growing concern, thus managing risk communication vis-à-vis wildlife health and wildlife-associated
disease is critical to administration of wildlife as public trust resources. We conclude that current attention to
public trust obligations of wildlife administrators provides opportunity for many contributions by wildlife health
professionals in wildlife management.
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Wildlife Disease Risk Communication Research Contributes to Wildlife Trust Administration
One Health messaging about bats and rabies: how framing of risks, benefits, and attributions
can support public health and wildlife conservation goals
Mr. Hang Lu1, Dr. Katherine McComas1, Dr. Danielle Buttke2, Dr. Sungjong Roh3, Dr. Margaret Wild2
1

Cornell University, 2National Park Service, 3Singapore Management University

Babesia spp. are tick-borne intraerythrocytic protozoans, many of which have veterinary or medical importance.
Two morphologically similar species, Babesia lotori and Babesia microti-like, occur in raccoons (Procyon lotor).
One study found both species were common in raccoons in North Carolina (~90%). However, little is known of
the distribution and prevalence of these parasites in raccoons. Historically, raccoons were the only known host
for these two Babesia spp.; however, recently maned wolves (Chrysocyon brachyurus) in several zoos in the
Midwestern USA have been diagnosed with severe or fatal babesiosis caused by B. lotori. To obtain knowledge
on the distribution and prevalence of these Babesia spp. across a wide geographic range, blood and spleen
samples were opportunistically obtained from raccoons from the USA (Georgia, Florida, Kentucky, West
Virginia, Pennsylvania, Kansas, Minnesota, California) and Canada (Nova Scotia). Samples were tested using
species-specific PCR assays. For B. lotori, prevalence was highest in the southeastern states (67-89% [113/155]).
The prevalence in Nova Scotia (0% [0/80]) was significantly lower than other sites other than Pennsylvania (5%
[1/22]) and California (27% [9/33]). The B. microti-like sp. was detected at all sites; in general, prevalence was
highest in the Southeast (67-100% [129/155]) and lowest (6% [5/80]) in Nova Scotia. Coinfections were
common. These data indicate there is spatial variability in the prevalence of these two Babesia spp. Currently
there is no known vector for either Babesia spp., thus these data may assist in determining potential vector(s).
Susceptible species, such as maned wolves, are at a greater risk of infection with B. lotori in southeastern states.
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Wildlife Disease Risk Communication Research Contributes to Wildlife Trust Administration
Exploring perceptions about chronic wasting disease risks among wildlife and agriculture
professionals and stakeholders
Ms. Alyssa Wetterau1, Dr. Krysten Schuler1, Dr. Elizabeth Bunting1, Dr. Hussni Mohammed1
1

Cornell University

Chronic wasting disease (CWD) is a fatal disease of North American Cervidae. New York State (NYS, USA)
successfully managed an outbreak of CWD in 2005 in both captive and wild white-tailed deer (Odocoileus
virginianus) with no reoccurrence of the disease as of 2015. To attain maximum compliance and efficacy of
management actions for prevention of CWD entry, understanding the varied risk perceptions will allow for
targeted, proactive communication efforts to address divergences between expert-derived risk assessments and
stakeholder risk perceptions. We examined perceived risks associated with CWD introduction and exposure
among agricultural and wildlife agency professionals within and outside of NYS, as well as stakeholder groups
(e.g., hunters and captive cervid owners). We measured perceived risk using a risk assessment questionnaire
online via Qualtrics survey software and evaluated similarities within, as well as differences in, perception among
participant groups. New York State biologists employed by the Department of Environmental Conservation and
independent non-NYS wildlife and agricultural professionals thought CWD risks associated with captive cervids
were high; captive cervid owners thought risks for wild and captive cervids were low. Agriculture and wildlife
professional groups agreed on general risk perceptions. We ranked 15 individual risk hazards into high and low
medium categories based on all responses. Differences between groups were most evident in hypothetical disease
pathways. Any pathway involving inter-state import of live cervids received high ranking for all groups except
captive cervid owners. Comparatively low risk perceptions by captive cervid operators may stem from
misinformation, lack of understanding of testing programs, and indemnity payments for animal depopulation.
Communication and education directed at areas of disagreement may facilitate effective disease prevention and
management.
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Wildlife Disease Risk Communication Research Contributes to Wildlife Trust Administration
Analyzing crisis communication following a plague death in Grand Canyon National Park
Dr. Laura Rickard1, Dr. Katherine McComas2, Dr. Christopher Clarke3, Dr. Richard Stedman2, Dr. Dan
Decker4
1

University of Maine, 2Cornell University, 3George Mason University, 4Human Dimensions Research Unit,
Department of Natural Resources, Cornell University
Risk communication scholarship suggests that some incidents (e.g. death by dreaded disease) generate more
public concern than others (e.g. death by car accident), even though the latter may generate more societal costs.
Understanding perceptions of such events is a complex calculus, accounting for media coverage, government
responses, and characteristics of individuals, among other factors. In 2007, a U.S. National Park Service (NPS)
biologist working in Grand Canyon National Park (Arizona) died from pneumonic plague contracted from an
infected mountain lion, prompting NPS, in partnership with local and federal authorities, to inform various
publics about plague risk within park and surrounding community contexts. Overall, the incident attracted
limited media attention and public concern about an increased risk of plague. Drawing on the Social
Amplification of Risk Framework (SARF), the Crisis and Emergency Risk Communication model (CERC), and
incident may have attenuated, rather than amplified, plague risk. Results are drawn from qualitative data
collected at a two-day, facilitated workshop in 2010 with NPS employees involved in the case, and in-depth
interviews (n = 27) with these and other individuals (e.g., journalists). Our findings suggest that management
actions prior to the event, such as maintaining a relationship with U.S. Public Health Service, during the event,
such as designating a single spokesperson, and after the event, such as presenting the case at national meetings,
helped limit risk amplification. We discuss theoretical and practical implications of this research, including
future directions for pairing CERC and SARF in the context of wildlife disease issues.
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Wildlife Disease Risk Communication Research Contributes to Wildlife Trust Administration
Using research on risk communication to change fish consumption behavior
Ms. Nancy Connelly1, Dr. Bruce Lauber1, Dr. Jeff Niederdeppe1, Dr. Barbara Knuth2
1

Cornell Univeristy, 2Cornell University

Fish consumption advisories are issued by state, federal, and tribal agencies in part because of the potential
health risks to humans from chemical contaminants in sport-caught fish. However, there are also health benefits
from fish consumption and fishing. Agencies are challenged to communicate risks of contaminants while also
promoting the benefits of fishing and fish consumption. We recently completed two studies to test the impact of
different communication approaches with women anglers of childbearing age (WCBA) and urban anglers to
promote fish consumption for health benefits while minimizing health risks from contaminant exposure. The
studies involved asking the two groups to record their fish consumption for 16 weeks in the summer of 2014 and
2015. In the intervening period, participants were placed into five randomized groups (a control and four
treatment groups). Each treatment group received a different version of a brochure testing different messages
(acknowledging uncertainty or not) and formats (including a narrative vignette or not). Over 2,000 WCBA and
urban anglers participated; desired behavioral change was different for the two groups. Urban anglers who were
heavy fish consumers and received the brochure decreased their consumption of fish. The version of the
brochure did not matter. For WCBA, those who were eating few fish and received the brochure increased their
fish consumption, if key messages were communicated in the form of a narrative vignette about a WCBA trying
to make decisions about her fish consumption. We provide these findings as examples of what we believe can be
transferred to other contexts such as risk communication related to wildlife disease and human health.
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Wildlife Disease Risk Communication Research Contributes to Wildlife Trust Administration
Viral hemorrhagic septicemia virus and risks to fish, fishing, and people
Dr. Bruce Lauber1, Ms. Nancy Connelly1, Dr. Richard Stedman1, Dr. Barbara Knuth1
1

Cornell University

Viral hemorrhagic septicemia virus (VHS) was first detected in the Great Lakes in 2005, and it raised immediate
concerns among fisheries management agencies. VHS is not a health threat to people; the primary concerns were
a
Communication to anglers is one of the management tools that has been used to reduce these risks. Most
messages communicated about VHS are integrated with messages about aquatic invasive species, which pose
similar risks to fisheries. We conducted a content analysis of materials being used to communicate to anglers
about aquatic invasive species and fish diseases and characterized their primary messages. We also surveyed
anglers in the Great Lakes region to assess perceptions and behaviors related to VHS. Communication to anglers
about VHS has focused almost exclusively on encouraging behaviors that will help to reduce the risk of the
spread of VHS to minimize negative impacts on fish populations. To motivate anglers to comply, this
communication often emphasizes the threat VHS poses to fish populations. Very few materials recognize that
anglers could perceive VHS as a threat to their health and safety. These communication efforts have had mixed
results in achieving their objectives. Considerable regional variation exists in awareness of VHS and the degree
to which anglers have adopted behaviors that could help prevent its spread. Much of this variation is likely
attributable to state differences in the emphasis placed on communicating about VHS. Survey results also show,
however, that a widespread belief exists among anglers that fish diseases can harm people. This finding raises the
question of whether the current emphasis of communication to anglers about VHS is sufficient to allow their full
use of the resource.
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Wildlife Disease Risk Communication Research Contributes to Wildlife Trust Administration
Using multiple agency perspectives to improve communication strategies for a risk-laden
species facing a conservation crisis
Dr. Heidi Kretser1, Dr. Bruce Lauber2, Dr. Katherine McComas2
1

Wildlife Conservation Society, 2Cornell University

Communicating conservation messages for bats affected by white-nose syndrome (WNS) is challenging because
bats are a risk-laden species; they carry rabies. As result, public health agencies have messages about bats with
more cautionary content compared to state wildlife and conservation organizations messages. Given the
precipitous decline in bat populations due to WNS, we need to understand diverse agency objectives, develop
communication plans that reflect nuances of these differences, and craft and test messages with appropriate
audiences. We sought to understand organizational perspectives on communication strategies about bats and
identify messages that resonate across potential differences. Specifically, we conducted this work to 1) Determine
objectives of current bat-related communication by wildlife and public health agencies and other organizations,
including behaviors being encouraged or discouraged in target audiences; 2) Identify messages that attempt to
influence homeowner behavior around bats and assess compatibility of desired behaviors across multiple
messages and agency objectives. We used interviews with 36 individuals representing federal, state, county, tribal
and private government and non-government organizations to assess the process of developing communication
messages. Interviews were transcribed and coded. We confirmed differences in communication emphasis
between conservation-oriented and health-oriented agencies but saw clear willingness to integrate messages as
opportunities arise. Interviewees noted agency mandates and time as major barriers to integrated messaging.
Public health veterinarians, agency wildlife personnel and conservation professionals generally agreed on
important messages for the public to know about bats, yet these more holistic messages became diluted where
actual communication with landowners and the public occurred; actual messages were related to conservation or
health orientation, perceived job responsibilities and time. We expect this work will guide message development
and influence the design and implementation of a landowner survey and message testing to inform a holistic
approach to communication about bats, white-nose syndrome and rabies.
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Contributed Papers: Marine Health
Beyond the tip of the iceberg - integrating multiple disease measures to understand
population-level disease dynamics
Dr. Katherine Prager1, Dr. Michael Buhnerkempe2, Dr. Sarah Helman1, Ms. Ana Gomez1, Dr. David Alt3, Dr.
Denise Greig4, Ms. Renee Galloway5, Dr. Qingzhong Wu6, Dr. Frances Gulland4, Dr. James Lloyd-Smith1
1

University of California, Los Angeles, 2University of California, 3Infectious Bacterial Diseases Research Unit,
National Animal Disease Center, USDA/APHIS, 4The Marine Mammal Center, Sausalito, CA, 5Centers for
Disease Control and Prevention, 6Hollings Marine Laboratory, National Ocean Service
Yearly, seasonal outbreaks of Leptospira interrogans serovar Pomona occur in the California sea lion (Zalophus
californianus) population. We applied field, laboratory, and analytic methods to study Leptospira dynamics in
sea lions. Our aim was to integrate multiple measures of disease, using longitudinal data to create a framework
that goes beyond binary categories of seropositivity, illness and infection, and to use this framework to interpret
cross-sectional data and understand population-level disease dynamics. We collected data from stranded and
wild-caught sea lions on disease severity (serum chemistry), infection status (PCR) and prior exposure (MAT).
We used longitudinal data from stranded animals at The Marine Mammal Center to characterize the timecourse of infection and, using principal components analysis of serum chemistry results, created a diseaseseverity index. We used the time course and disease-severity index to interpret cross-sectional data from wildcaught and stranded animals. Despite a high case-fatality rate in stranded animals, we found mild and/or
subclinical infections in wild-caught and stranded sea lions, and we identified chronic, subclinical shedding of at
least 8 weeks duration. Antibody titers in recovering animals declined systematically, exhibiting early rapid
decline (half-life 17 days) and later slow decline (half-life > 400 days). Using longitudinal MAT, disease-severity
and PCR data, we mapped the progression of clinical disease, antibody titer decline and urinary shedding over
time, enabling us to visualize the course of infection for this host-pathogen relationship. This map provided a
framework to interpret cross-sectional samples and observe, on a population scale, the range of disease
experienced, associations between disease severity, antibody titer and state of infection; and to identify possible
chronic infections. By integrating multiple disease measures we created a mapping system that provides insights
into individual- and population-level Leptospira dynamics in a wild host population, enabling us to characterize
the host-pathogen relationship.
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A puzzle across space and time: piecing together the microbial ecology of sea star wasting
disease
Prof. Ian Hewson1, Mr. Elliot Jackson2
1

Cornell University, 2Cornell Univeristy

Starting in 2013 and continuing to the present day, sea star wasting disease (SSWD) has affected > 20 species of
asteroids from Alaska to Baja California, and potentially elsewhere in the eastern Pacific Ocean and North
Atlantic Ocean. Through comparative metagenomic, quantitative epidemiological, and size-based challenge,
SSWD has been associated with viral infection, and the most likely candidate virus is the sea star associated
densovirus (SSaDV). Work on understanding disease pathology and epidemiology was stifled by a lack of
representative tissue or cell cultures, and lack of any unexposed asteroid populations upon study initiation. We
applied quantitative PCR targeting multiple loci of the SSaDV genome against tissues dissected from SSaDVnegative asymptomatic, SSaDV-positive asymptomatic and SSaDV-positive symptomatic individuals
(representing two disease stages). Our data show that SSaDV is primarily found in digestive glands, ampullae
and papillae of SSaDV-positive, asymptomatic animals, but can be found in gonads, coelomic epithelium and
body wall lesion margins in later-staged symptomatic individuals. Geographic and historical surveys of loci by
qPCR revealed the presence of the ~100 bp fragment of each gene in specimens dating back to 1980, but by
-associated genes were found only in contemporary
detected in geographically widespread sea star populations, but the full sequence only recovered from specimens
from the contemporary epidemic and, interestingly, from specimens from the Eastern Pacific. Work is currently
underway to study time-course variation in microbiome structure and host response, as well as understanding
host size of tissue-level distribution of SSaDV.
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Infectious diseases in marine mammals from the North and Baltic Seas
Prof. Ursula Siebert1, Dr. Kristina Lehnert1, Dr. Ellen Prenger-berninghoff2, Dr. Peter Wohlsein1
1

University of Veterinary Medicine Hannover, 2University of Giessen

Infectious diseases play a major role in the health of marine mammals and thus in the population development.
The occurrence of infectious diseases is a natural factor in wildlife populations but may also be influenced by
anthropogenic activities. A stranding network and monitoring program has been established in northern
Germany (Schleswig-Holstein) in 1990 allowing to collect systematically by-caught and stranded marine
mammals with an equal effort over time. Full necropsies, histopatholological, microbiological, virological and
parasitological investigations were conducted. Results from 25 years of investigations showed that viral diseases
in harbor seals only play a role during epidemics. The population of harbor seals was severely reduced during
two phocine distemper outbreaks in 1988/1989 and 2002 as well as by a first H10N7 influenza mortality in 2014.
Different ectoparasites (Insekts; crustacea) and endoparasites (cestoda, trematoda, acanthoceph, nematoda) are
found including in the ear complex in harbor porpoises. However, nematodes of the respiratory tract cause the
most severe lesions both for harbor porpoises and seals. While harbor seals seem to develop a life-time immunity
to pulmonary nematodes after surviving the first 18 months of their life harbor porpoises are suffering lifelong
from parasitic pulmonary diseases. More than 100 different bacteria and fungi were isolated from these marine
mammals over the last decades. So far Brucella spp., Clostridium perfringens, Escherichia coli, Erysipelothrix
rhusiopathiae, beta-hemolytic streptococci and Staphylococcus aureus were identified as the responsible primary
or secondary bacteria for most of the lesions. Bordetella bronchiseptica and Streptococcus equi subsp.
zooepidemicus were mostly isolated during viral epidemics. Marine mammals from the North and Baltic Seas
suffer from a large variety of infectious diseases. The severity of lesions is higher when compared with areas of
lower anthropogenic pressure. This indicates that the health status needs to be systematically monitored when
managing a marine mammal population.
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Southern Sea otter genetic assessment for range-wide population health
Dr. Roderick B. Gagne1, Dr. M. Tim Tinker2, Dr. Melissa Miller3, Dr. Katherine Ralls4, Dr. Shawn Larson5, Dr.
Tracy Drazenovich6, Dr. Holly Ernest1
1

University of Wyoming, 2University of California, Santa Cruz, 3MWVCRC, California Department of Fish and
Wildlife, 4Smithsonian Conservation Biology Institute, 5Seattle Aquarium, 6University of California, Davis
The Southern Sea Otter (Enhydra lutris nereis) was nearly extirpated during the late 19th century as a result of
the fur trade. Following protection by the US federal government, southern sea otter populations have
rebounded from a small remnant population near Big Sur California. Tremendous effort has gone into
monitoring the health and population size for the recovery of sea otters, however extensive genetic evaluation of
California sea otters has not yet been undertaken. Genetic assessment of these otters can provide powerful
insight into the health and stability of the population. We genotyped 1010 sea otters sampled over a twelve-year
period at 38 genetic loci to determine the genetic structure of sea otters in California, test for population
bottlenecks, calculate the effective population size, and determine the genetic diversity, as well as determine
patterns in changes of genetic diversity over time. To date, this is the largest data set for southern sea otters and
DNA loci evaluated (previous studies analyzed 350 or fewer otters and used 14 or fewer genetic loci). We found
that sea otters in California had relatively little genetic structure and that genetic diversity remained relatively
stable across sampling years. Bottleneck analysis found evidence for population bottlenecks in the past.
Importantly, we found that the effective population size was lower than anticipated based on the census size of
the population. This data set will also be used to assess genetic and pedigree associations with diseases causing
morbidity and mortality in the population. These analyses will provide information on whether there are familial
associations with mortality outcome. Our findings have important implications to the current status of the sea
otter population and the potential for recovering and eventually removing federal protection of the species.
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External effects of chemical dispersant and chemically dispersed oil on seabirds
Dr. Michael Ziccardi1, Ms. Emily Whitmer1, Ms. Becky Elias1
1

Oiled Wildlife Care Network, Karen C. Drayer Wildlife Health Center, School of Veterinary Medicine,
University of California, Davis
Marine oil spills can have a significant impact to nearshore resources, including population-level effects to
marine bird species. One potential response technique employed to reduce impacts is to apply chemical
dispersants in order to drive oil particles into the water column. Their use, however, is controversial due to lack
of evidence on long-term ecosystem-level effects as well as the risk-benefit potential to animals caught in the
release. To address the physical effects of this practice, 36 wild-caught common murres (Uria aalge) were
randomly assigned to a control group or one of seven treatment groups exposed to increasing concentrations of
chemical dispersant (Corexit 9500), Prudhoe Bay crude oil, or dispersed oil in water. After exposure, changes in
behavior, body temperature, and water penetration through plumage were assessed over time in
uncontaminated water. Additionally, two feathers plucked from the ventrum at each time point was
microscopically assessed (e.g., distance between barbs, angle between barb and central rachis, and number of
barbule clumps along barb) to determine structural changes to feathers. Significant differences were detected in
body temperature, water penetration, and feather structure both across treatment groups and within treatment
groups over time. Specifically, decreased body temperature, increased water penetration, and loss of buoyancy
(with associated behavioral changes) was seen in groups exposed to contaminants in a dose-response manner
immediately after exposure and extending to 48-hrs post-exposure. Statistically significant changes in barb
distance and number of barbule clumps, however, was only associated with oil exposure. After 48-hrs, no
significant differences in body temperature or water penetration was observed in groups exposed to dispersant
only, but remained in groups exposed to oil and dispersed oil. The results of this study will provide tangible data
to responders to better evaluate benefits/risks of chemical dispersant use with regard to seabirds during oil spills.
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Dynamics and persistence of rabies in the Canadian Arctic
Dr. Audrey Simon1, Dr. Erin Rees2, Dr. Catherine Bouchard1, Prof. Denise Bélanger1, Prof. Amy Hurford3,
Prof. Emily Jenkins4, Prof. Nicolas Lecomte5, Dr. Hugh Whitney3, Prof. Patrick Leighton1
1

Grezosp, Faculté de médecine vétérinaire, Université de Montréal, 2Land and Sea Systems Analysis, Inc,
3
Memorial University of Newfoundland, 4University of Saskatchewan, 5Université de Moncton
Rabies persists throughout the circumpolar Arctic and poses an ongoing threat to the health of people and
domestic animals in the north. The Arctic fox (Vulpes lagopus) is the primary reservoir for rabies in the Arctic,
and rabid foxes may attack and infect domestic dogs, which in turn may bite and infect people. Each year in the
communities of the Canadian Arctic, contact with rabid foxes and cases of dog aggression result in expensive
interventions to prevent possible rabies. Little is known about the epidemiology of rabies in the Arctic fox and,
more specifically, how dog and human exposure may be affected by rapid anthropogenic changes occurring in
this region due to resource development and climate warming.
The objective of this study was to use spatial and temporal disease modelling to explore the complex dynamics
of rabies risk exposure at the interface between wildlife, domestic animals and people in northern Canada.
Specifically, we developed a multi-species dynamic compartmental model and a spatially-explicit agent-based
simulation model for Arctic rabies in order to: 1) identify factors underlying the transmission and persistence of
rabies in Arctic foxes, 2) explore how rabies dynamics may be affected by anthropogenic changes (climate
warming and northern development) occurring in Arctic ecosystems, and 3) provide new tools to predict the
timing and spread of outbreaks and explore possible control strategies.
Modelling results suggest that increasing contact between arctic and red foxes synchronizes rabies outbreaks
between populations while increasing outbreak intensity, and that multi-annual population cycles of fox prey
(lemmings) make rabies outbreaks less regular, less frequent, but more intense.
This study provides the first models of wildlife rabies epidemiology in the Arctic, demonstrating the importance
of host ecology and highlighting several important potential impacts of climate change on this system with
consequences for animal and public health.
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Spatio-temporal occurrence of rabies epizootics across Canadian Arctic, 1953-2014: from
disease surveillance to ecological mechanisms
Dr. Audrey Simon1, Dr. Catherine Bouchard1, Dr. Guy Beauchamp1, Ms. Pascale Lauzier2, Dr. Christine
Fehlner-gardiner3, Prof. Emily Jenkins4, Prof. Denise Bélanger1, Prof. Patrick Leighton1
1

Grezosp, Faculté de médecine vétérinaire, Université de Montréal, 2Faculté de médecine vétérinaire, Université
de Montréal, 3Canadian Food Inspection Agency, 4University of Saskatchewan
Rabies is endemic throughout the Arctic, and domestic dogs that have come in contact with rabid wild
carnivores are the main source of rabies exposure for humans. Rabies is an ongoing public health concern for
residents of northern communities, but little is known about the epidemiology of Arctic rabies. The aim of this
study is to provide a descriptive overview of the spatio-temporal distribution of animal rabies cases across the
Canadian Arctic and to explore the mechanisms underlying the onset of rabies outbreaks in the fox populations.
In Canada, the Canadian Food Inspection Agency (CFIA) is responsible for rabies diagnostic testing of all wild
and domestic animals suspected to be rabid and where there was a potential human or domestic animal
exposure. The data collected through this surveillance system represent the largest and most comprehensive
database of rabid animals across Canada, and provides unique information about spatio-temporal distribution of
rabies cases in the Canadian Arctic. Here, we present an analysis of rabies cases collected in Yukon, Northwest
Territories, Nunavut, Nunavik and Labrador from 1953 to 2014. Preliminary results show that rabies cases were
found in all Arctic regions of Canada except Yukon, and were relatively synchronous among species. Nunavut
seems to be an endemic region for Arctic rabies with an apparent 9-year cycle. This study provides the first
portrait of rabies across the Canadian Arctic, and for the first time explores density and dispersal of fox
populations as drivers in rabies transmission dynamics. Further analysis of these data in an epidemiological
modelling context may allow us to better understand and predict the spatio-temporal dynamics of rabies
occurrence in both wild and domestic carnivores, leading to better estimates of the varying risk of human
exposure.
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A modified DELPHI approach to outline strategies for raccoon rabies elimination
Mr. Richard Chipman1, Dr. Amy Gilbert2, Mr. Robert Hale3, Ms. Kathleen Nelson1, Dr. Timothy Algeo1, Ms.
Jordona Kirby4, Dr. Stephanie Shwiff5, Dr. Stacey Elmore6, Dr. Charles Rupprecht7, Dr. Dennis Slate1
1

USDA, APHIS, Wildlife Services, National Rabies Management Program, Concord, NH, 2usda, aphis,, 3USDA,
APHIS, Wildlife Services, National Rabies Management Program, Groveport, OH, 4USDA, APHIS, Wildlife
Services, National Rabies Management Program, Knoxville, TN, 5USDA, APHIS,Wildlife Services, National
Wildlife Research Center, Fort Collins, CO, 6Colorado State University. Department of Fish, Wildlife, and
Conservation Biology, Fort Collins, CO, 7The Wistar Institute, Philidelphia, PA
The National Rabies Management Program (NRMP) has prevented appreciable spread of raccoon rabies to new
areas through the strategic annual application of 6-9 million doses of oral rabies vaccine in 15 eastern states. In
2011, a modified DELPHI meeting composed of wildlife management, rabies, and ecologic and economic
modeling experts from agencies, universities, NGOs and the private sector, including experts from Canada
established inputs critical to macro-economic modeling for characterizing costs and benefits of intervention to
prevent raccoon rabies virus variant from spreading to new areas in the U.S. Total projected cost of raccoon
rabies spreading west in the U.S. in absence of intervention was $1.1 billion over a 22 year spread horizon. A
similar panel of experts was reconvened in March 2016 to provide guidance on short and long term raccoon
rabies elimination strategies as well to identify research gaps and effective communication messages. A group
decision-making process was again used to explore risk-based strategic approaches to achieve raccoon rabies
elimination in the eastern U.S. Three oral rabies vaccination (ORV) based raccoon rabies elimination scenarios
were evaluated: 1) short term landscape strategies shown in 3-5 year increments based on a $2.5 million in funds
dedicated to elimination from current NRMP budget; 2) maximize progress toward elimination shown in 5 year
increments based on a 50% increase in the current budget plus the $2.5 million ($12.5 million); and, 3) raccoon
rabies elimination within 30 years with no budget limitations shown in 5 year increments. The outputs from the
three specific scenario evaluations provide spatio-temporal details for benefits and cost of rabies and it
elimination from the U.S. These models should in turn enhance our ability to make science-based decisions to
achieve progress toward eliminating raccoon rabies its attendant high costs and significant impacts to human
health, domestic animals and wildlife.
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Enhancing rabies surveillance for the oral vaccination of carnivores
Dr. Charles Rupprecht1, Ms. Jordana Kirby2, Mr. Richard Chipman3, Dr. Dennis Slate3
1

The Wistar Institute, 2USDA, APHIS, Wildlife Services, National Rabies Management Program, Knoxville, TN,
3
USDA, APHIS, Wildlife Services, National Rabies Management Program, Manchester, NH
Laboratory-based surveillance is critical for a basic understanding of the spatial distribution and temporal
abundance of wildlife diseases, as well as a prerequisite for measuring the relative success of prevention and
control efforts. From a global perspective, rabies remains a neglected viral zoonosis, in which surveillance is key
to determination of the disease burden among humans, domestic species and wildlife. Modern definitive animal
rabies diagnosis is dependent upon detection of viral antigens within neurons of CNS tissues collected postmortem, using the direct fluorescent antibody (DFA) test. Routine public health rabies surveillance is
concentrated primarily upon samples from animals which expose humans. Within North America, current oral
rabies vaccination (ORV) programs are dependent upon both existing public health and local enhanced
surveillance. Enhanced wildlife rabies surveillance involves only those samples that do not have either a human
or domestic animal exposure history and are focused on selected reservoir and vector species exhibiting aberrant
behavior, as well as upon road-killed specimens. Our objective was to evaluate a direct rapid immunohistochemical test (DRIT), developed as a method to assist wildlife biologists during enhanced surveillance
applications during ORV activities. The DRIT uses antibodies conjugated to biotin in a streptavidin-peroxidase
system to detect viral inclusions within formalin-fixed touch impressions of brainstem samples obtained from
suspect animals, via light microscopy, in approximately one hour. During the past decade, more than 75,000
samples from wild carnivores have been evaluated within North America. To date, the comparative sensitivity
and specificity of the DRIT approached similar levels to the DFA test. The DRIT appears as one example of an
effective, economical, safe, local point-of-collection, anatomic-pathologic-based diagnostic test suitable for
pathogen discovery, enhanced surveillance and evaluation of ORV programs. Application of such laboratorybased surveillance systems will be fundamental towards any future wildlife rabies elimination plan among freeranging carnivores.
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Defining determinants of Pseudogymnoascus destructans within hibernacula to inform
surveillance and management of bat white-nose syndrome
Dr. Michelle Verant1, Ms. Elizabeth Bohuski2, Dr. Katie Richgels2, Dr. Kevin Olival3, Dr. Jonathan Epstein3, Dr.
David Blehert2
1

University of Wisconsin School of Veterinary Medicine, 2USGS National Wildlife Health Center, 3EcoHealth
Alliance
anagement of bat white-nose syndrome remains challenging because of complex characteristics of the host, the
pathogen and the ecosystems in which these organisms interact. Pseudogymnosascus destructans, the fungus
that causes white-nose syndrome in bats, is known to persist within environmental substrates of bat hibernacula.
In the laboratory, growth of P. destructans is highly temperature-dependent. This suggests that temperature
variations within hibernacula may influence dynamics and severity of WNS by modulating loads of the fungal
pathogen in the environment and on bats. However, this hypothesis remains to be tested in the field. We
assessed the relative effects of spatial, temporal and temperature covariates on presence-absence and abundance
of P. destructans in environmental substrates and on bats within hibernacula. Analyses were conducted in
hibernacula representative of different stages of the WNS epidemic. It took approximately one year following
first detection of P. destructans on bats at a hibernaculum for the fungus to accumulate to detectable levels in
environmental substrates of that hibernaculum. The probability of detecting P. destructans within a
hibernaculum increased significantly over time following first confirmation of WNS in bats at a site and was
significantly higher in sediment compared to on wall surfaces. Overall, temperature within a hibernaculum was
not an important predictor of presence or abundance of P. destructans in the environment or on bats within that
environment. Overall, our results indicate that initial WNS dynamics within hibernacula are driven primarily by
bats with delayed establishment of environmental reservoirs of P. destructans. This information is useful for
guiding surveillance strategies and for devising management options involving decontamination or modification
of hibernacula to mitigate WNS in hibernating bats.
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Landscape barriers influence genetic connectivity among white-tailed deer in an area affected
by chronic wasting disease
Mr. William Miller1, Dr. Duane Diefenbach2, Dr. Cassandra Miller-Butterworth3, Dr. Justin Brown4, Dr. W.
David Walter2
1

Pennsylvania Cooperative Fish and Wildlife Research Unit, The Pennsylvania State University, 2U.S. Geological
Survey, Pennsylvania Cooperative Fish and Wildlife Research Unit, The Pennsylvania State University, 3Penn
State Beaver, 4Pennsylvania Game Commission, Animal Diagnostic Laboratory
Chronic wasting disease (CWD) is a fatal transmissible spongiform encephalopathy, which can affect whitetailed deer (Odocoileus virginianus). Transmission of CWD is facilitated by proximal contact between infected
and susceptible individuals; therefore, movement of infected individuals, both within and among populations,
may be important in driving the geographic spread of CWD. Previous studies suggest that linear landscape
elements, such as roads, rivers, and ridges, influence demographic dispersal in eastern white-tailed deer
populations. Identifying landscape characteristics that direct or impede deer movement may help predict CWD
transmission dynamics. In this study, we assess the effects of potential dispersal barriers on patterns of whitetailed deer genetic population connectivity using nine microsatellite markers. Tissue samples (N=957) were
collected from three physiographic provinces in central Pennsylvania and Maryland where CWD has been
observed within both captive and free-ranging populations. Patterns of genetic connectivity were assessed at
three hierarchical spatial scales: (1) among physiographic provinces, (2) among sampling units within
physiographic provinces, and (3) among individuals within sampling units. A hierarchical clustering analysis
suggests that at broad scales, geographic boundaries reduce gene flow among deer populations. Network
analyses revealed areas of higher inter-individual and inter-population genetic differentiation around major
roads, urban centers, large lakes, and ridges, which suggests that these features reduce gene flow. These barriers,
however, seem relatively permeable, as evidenced by low pairwise FST values among all sampling localities (FST
< 0.05). Our results suggest that linear landscape elements do influence patterns of white-tailed deer gene flow,
and subsequently effective dispersal events, at multiple spatial scales. In future studies, modeling gene flow as a
function of both barriers and landscape matrix resistance may improve the ability of genetic connectivity
surfaces to predict disease transmission dynamics, especially for highly mobile species such as white-tailed deer.
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Host-to-host transmission studies help decipher infection risk of large-scale contact patterns
in populations of threatened Gopherus agassizii
Ms. Christina Aiello1, Dr. Kenneth Nussear2, Dr. Todd Esque3, Mr. Patrick Emblidge4, Ms. Pratha Sah5, Dr.
Shweta Bansal5, Dr. Peter Hudson4
1

U.S. Geological Survey; Department of Biology, Pennsylvania State University, 2Department of Geography,
University of Nevada, Reno, 3US Geological Survey, 4Department of Biology, Pennsylvania State University,
5
Department of Biology, Georgetown University
For directly transmitted infectious diseases, contact networks present an opportunity to predict pathogen
transmission though wildlife populations using natural social patterns. Care must be taken, though, to properly
represent transmission networks. Certain hosts or contacts may disproportionately cause new infections and
incorporating this variation in transmission risk may be critical to accurately model some infectious diseases.
With data on transmission efficiency, contact networks can be made to reflect both natural variation in contact
patterns and transmission probability per contact to produce more realistic models of host-to-host transmission.
We documented transmission and contact variation in the threatened desert tortoise Gopherus agassizii. We
first created heterogeneity in Mycoplasma agassizii exposure (a bacteria causing respiratory disease) by varying
the duration of interactions between infected and uninfected captive desert tortoises. Using qPCR, we identified
new infections and compared models of transmission probability as a function of contact duration and pathogen
load of transmitting hosts. Models predicted low transmission probability for short interactions, unless the
infectious host had a high load of M. agassizii: such hosts were predicted to transmit infection at higher rates
with any amount of contact. We then examined the contact patterns of a wild tortoise population using
proximity loggers to identify the distribution of contacts with high predicted transmission risk. We observed
predominantly short-lived interactions and thus, expect transmission patterns in this population to vary
considerably with the frequency and duration of high infection levels. Mean field models may misrepresent
natural transmission patterns in this and other populations depending on the distribution of high-risk contact
and shedding events. Rapid outbreaks in generally solitary species may result from changes to their naturally
low-risk contact patterns or due to increases in the frequency of severe infections or super shedding events
population characteristics that should be further investigated to develop effective management strategies.
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Pathology of Lagos bat virus in straw-colored fruit bats
Ms. Lineke Begeman1, Mr. Richard Suu-Ire2, Dr. Tony Fooks3, Ms. Silke Riesle-sbarbaro4, Prof. James Wood4,
Prof. Thijs Kuiken5, Dr. Andrew Cunningham6
1

Erasmus University Medical Centre, 2University of Ghana, 3Animal and Plant Health Agency, 4University of
Cambridge, 5Era, 6Zoological society of London
The pathogenesis of lyssavirus infection in bats is poorly known, making it difficult to determine the relevance of
lyssavirus infection in bat populations, and to prevent and treat bat-origin lyssavirus infection in spillover hosts.
Therefore, we developed an experimental infection model, using straw-colored fruit bats (Eidolon helvum, EH)
and Lagos bat virus (LBV), an endemic lyssavirus in this species. First, we tested the ability of three LBV strains
(from Nigeria, Senegal, and Ghana) to replicate in the brain. Each LBV strain was inoculated intracranially into
three EH. Clinical signs differed per strain: weakness (Nigeria strain), hyperactivity (Senegal strain), or
aggression (Ghana strain). Lyssavirus antigen was expressed in >25% of neurons (Nigeria and Senegal strains),
compared to <25% of neurons (Ghana strain). Within neurons, lyssavirus antigen occurred as large (Nigeria
strain) or small (Senegal and Ghana strains) intracytoplasmic granules. Regardless of LBV strain, the main lesion
was lymphocytic meningoencephalitis. Second, we determined the lowest viral dose of Ghana strain (deemed
preferable because it had the least cell passages) resulting in 100% productive infection. Each of five doses (neat
[4.1 Ig] to 10-4) of Ghana strain was inoculated in the masseter muscle in four EH. The number of bats which
displayed clinical signs, showed no clear correlation to dose: neat, 2/4 bats; 10-1, 2/4; 10-2, 4/4; 10-3, 2/4; 10-4,
1/4. Incubation period increased with virus dilution: neat, 8 days; 10-1, 7-18; 10-2, 10-17; 10-3, 7-12; 10-4, 61.
The virus was neurotropic in all infected EH. Lyssavirus antigen was not expressed in salivary glands of any EH,
but was in taste buds in 4/6 EH, suggesting viral excretion through taste buds. Together, these preliminary
results indicate that intramuscular inoculation of a 10-2 dilution of Ghana LBV strain into EH comprises an
appropriate model to study LBV pathogenesis in EH.
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The impact of the prairie dog oral sylvatic plague vaccine on non-target small rodents in the
grassland ecosystem
Dr. Bieneke Bron1, Dr. Katie Richgels1, Dr. Jorge Osorio1, Dr. Tonie Rocke2
1

University of Wisconsin Madison, 2USGS National Wildlife Health Center

Wild rodent populations have been decimated by plague since it was introduced in the western US in the early
20th century. Insecticidal dusting of prairie dog burrows is the main tool used in grassland ecosystems to
mitigate this primarily flea-borne disease caused by the bacterium Yersinia pestis. In 2013-15, a field trial
assessed the efficacy of a potential new plague management tool for prairie dogs, the sylvatic plague vaccine
(SPV). Baits containing SPV or a placebo were distributed on pairs of prairie dog colonies. Our study assessed
the impact of SPV on non-target small rodents on these study sites, e.g. deermice (Peromyscus spp), Northern
grasshopper mice (Onychomys leucogaster) and kangaroo rats (Dipodomys Ordii). We hypothesized that nontarget small rodents would consume the bait and could be impacted by vaccination directly and indirectly.
Animals would be directly impacted if individuals were protected after vaccine consumption. Alternatively, they
may be indirectly impacted due to changes in plague occurrence in prairie dogs and rodent community
composition. To determine non-target species abundance and richness, small mammals were live-trapped for 35 consecutive nights on 12 SPV paired study sites; 6 on black-tailed prairie dog (C. ludovicianus) colonies (2 in
South Dakota, 4 in Montana) and 6 on Utah prairie dog (C. parvidens) colonies in the summers of 2013, 2014
and 2015. Blood, hair and whiskers were collected to determine seroprevalence and presence of bait biomarker.
Over 3100 unique animals were caught and most non-target small rodents consumed the bait (72% +/- 0.2%).
Deermice were highly abundant (78.2%) and vaccine application had a positive effect on their abundance,
however few deermice seroconverted. Thus, SPV likely has an indirect impact on deermice abundance, probably
due to reduced plague activity on the colonies. Based on this short-term study, SPV application should not
disrupt the short-lived rodent community.
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Student Presentations Session 1
Epidemiology of Sarcosystis neurona in a coastal marine mammal: clues to understanding land
to sea disease transmission
Dr. Tristan Burgess1, Dr. M. Tim Tinker2, Dr. Melissa Miller3, Dr. Patricia Conrad1, Dr. Christine KruederJohnson1
1

One Health Institute, University of California, Davis, 2United States Geological Survey, Western Ecological
Research Center, 3MWVCRC, California Department of Fish and Wildlife
Sarcocystis neurona, the principal cause of equine protozoal myeloencephalitis, was recognized as an important
cause of mortality in sea otters (Enhydra lutris) after a large outbreak was observed in April 2004 coincident with
a major rainfall event. In recent years, this parasite has been detected in a wide range of marine mammal species
in the Northeast pacific region. The definitive host of this parasite is the Virginia opossum (Didelphis
virginiana), an adaptable generalist species that has been expanding its range in western North America. Risk of
S. neurona infection in sea otters has been associated with consumption of clams and soft-sediment prey types
and a temporal association with large runoff events has been observed. Hypothesizing that infection risk would
be greater in association with watersheds with greater opossum density and human hydrological disturbance, we
examined the spatial distribution of S. neurona antibody levels based on serum indirect fluorescent antibody test
and assessed risk factors for exposure to S. neurona in sea otters from California, Washington, British Columbia
and Alaska. Significant spatial clustering of cases was observed, with higher prevalence in California and
Washington, compared with British Columbia and Alaska. Older, male animals were at greatest seroprevalence
risk and strong associations were observed with particular land cover types, in particular wetlands, cropping
land and areas of high human housing unit density. Sea otter habitat containing soft sediment was associated
with greater risk than hard substrates or areas with high kelp cover and consumption of a diet rich in clams was
associated with increased S. neurona seroprevalence. These findings suggest a transmission pathway analogous
to, but distinct from that described for Toxoplasma gondii, with infectious stages reaching susceptible hosts
through freshwater runoff and being concentrated in specific locations by the action of ocean physical processes,
marine habitat features and potentially, invertebrate bioconcentration.

68

Wildlife Disease Association

Student Presentations Session 1
Genetic relatedness of epizootic hemorrhagic disease virus serotype 2 (EHDV-2) from the 2012
outbreak in the United States
Ms. Jo Crum1, Dr. Daniel Mead1, Dr. Mark Jackwood2, Dr. David Stallknecht1
1

Southeastern Cooperative Wildlife Disease Study, Department of Population Health, University of Georgia,
Poultry Diagnostic and Research Center, Department of Population Health, University of Georgia

2

During summer and early fall of 2012, the United States experienced the largest outbreak of hemorrhagic disease
(HD) on record; deer (both Odocoileus virginianus and Odocoileus hemionus) in 35 states were affected
including many northern states where HD typically does not occur. Epizootic hemorrhagic disease virus
(EHDV) was the predominant virus isolated, with serotype 2 (EHDV-2) representing 66% (135/205) of all
isolated viruses. The large number of EHDV-2 isolates from a single widespread outbreak provided an ideal
opportunity to genetically determine if this outbreak resulted from multiple or a single genotype of EHDV-2. It
is well known that viruses within the EHDV serogroup are genetically similar, but we hypothesized that subtle
genetic distinctions between viruses would exist across the geographic range of the outbreak if multiple EHDV-2
strains were responsible. By sequencing the mammalian binding protein (VP2) gene and the insect vector
binding protein (VP7) gene of 34 2012 EHDV-2 isolates from 21 states, viral relatedness and molecular
epidemiology of the outbreak were examined. VP2 nucleotide sequences had 99.0% pairwise identity; VP7
nucleotide sequences had 99.1% pairwise identity. Very few changes were observed in either protein at the
amino acid level. Despite the high genetic similarity between isolates, subtle nucleotide differences existed. The
VP7 genes separated into two distinct clades based on two independent single nucleotide polymorphisms
(SNPs). The clades were also divided geographically into Mid-Atlantic and Western clades. The VP2 genes
exhibited more variation, but genotypes defined by subtle nucleotide differences contributed to a greater
resolution on the phylogenetic tree. Based on these data, we conclude that multiple EHDV-2 strains contributed
to this outbreak.
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Effects of altered diet and habitat use on stress and immune function of White Ibis
(Eudocimus albus) in urban South Florida
Ms. Shannon Curry1, Dr. Sonia Hernandez1, Dr. Kristen Navara2, Ms. Catharine Welch1, Dr. Maureen H.
Murray1, Dr. Michael Yabsley1
1

Warnell School of Forestry and Natural Resources and Southeastern Cooperative Wildlife Disease Study,
University of Georgia, 2Department of Poultry Science, University of Georgia
White Ibises, a Florida species of special concern, are abundant in urban Palm Beach County, Florida (PBC) and
present at urban parks where they are habituated to people and provided consistent supplemental food. Urban
ibis congregate at high densities; interact regularly with wildlife, domestic animals, and humans; consume
nutritionally poor handouts including white bread; and are exposed to novel pathogens via other birds and
environmental contamination. Overall, these ecological changes affect ibis stress and immunity. Ibis were
captured at seven sites in PBC July December 2013 and evaluated to determine the influence of diet (stable
isotopes) and urban habitat use (telemetry tracking) on baseline stress (fecal corticosterone; plasma
corticosterone at capture), stress response (peak plasma corticosterone post-capture), and innate immune
function (plasma bactericidal capacity). Urban ibis show evidence of chronic stress based on high fecal
corticosterone levels compared to published studies of wild ibis and other species. Ibis also demonstrate
dampened plasma corticosterone stress response at 15 minutes post-capture, suggesting chronic stress. Such
stress is immunosuppressive, and urban ibis exhibit reduced immune function compared to most avian species,
measured by a bacterial killing assay in which ibis plasma exhibited low bacterial killing ability at the lowest
blood dilution (1:4 for ibis, compared to 1:10 or 1:20). Preliminary models of stress and immune function
suggest that time spent in urban habitats is more important than diet in explaining baseline fecal and plasma
corticosterone, but not bactericidal capacity. Effective management of ibis in urban habitats including possible
regulation of supplemental feeding depends on understanding how dietary shifts and increased urban habitat
use affect ibis stress and immune function (which affect the likelihood of ibis infection with pathogens including
Salmonella spp., which are of documented high prevalence in PBC ibis). Such management may be necessary to
minimize pathogen transmission risk to ibis, wildlife, and the public.
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The species barriers and public health threat of CWD and BSE prions
Ms. Kristen Davenport1, Dr. Davin Henderson1, Dr. Candace Mathiason1, Dr. Edward Hoover1
1

Colorado State University

Chronic wasting disease (CWD) is spreading rapidly through cervid populations in the USA. Bovine spongiform
encephalopathy (BSE, mad cow disease) arose in the 1980s because cattle were fed recycled animal protein.
These and other prion diseases are caused by abnormal folding of the normal prion protein (PrP) into a diseasecausing form (PrPd), which is pathogenic to nervous system cells and can cause subsequent PrP to misfold.
CWD spreads among cervids very efficiently, but it has not yet infected humans. On the other hand, BSE was
spread only when cattle consumed infected bovine or ovine tissue, but did infect humans and other species. The
objective of this research is to understand the role of PrP structure in cross-species infection by CWD and BSE.
ous
species, we have used an in vitro system that permits detection of PrPd in real-time. We measured the
conversion efficiency of various combinations of PrPd seeds and PrP substrate combinations. We observed the
cross-species behavior of CWD and BSE, in addition to feline-adapted CWD and BSE. We found that CWD
adapts to a new host more readily than BSE and that human PrP was unexpectedly prone to misfolding by CWD
prions. In addition, we investigated the role of specific regions of the bovine, deer and human PrP protein in
resistance to conversion by prions from another species. We have concluded that the human protein has a region
that confers unusual susceptibility to conversion by CWD prions. CWD is unique among prion diseases in its
rapid spread in natural populations. BSE prions are essentially unaltered upon passage to a new species, while
CWD adapts to the new species. This adaptation has consequences for surveillance of humans exposed to CWD.
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Binoculars to bird flu: using the citizen science database 'eBird' to inform avian influenza
surveillance on wild waterfowl in the Fraser Valley, British Columbia, Canada
Dr. Michelle Coombe1, Mr. Gord Gadsden2, Dr. Waren Baticados3, Dr. Shing Zahn4, Dr. Mohammed Qadir4,
Dr. Agatha Jassem3, Dr. Natalie Prystajecky3, Dr. William Hsiao3, Dr. Patrick Tang5, Dr. Chelsea Himsworth6
1

University of British Columbia, 2Fraser Valley Birding, 3British Columbia Centre for Disease Control, 4Fusion
Genomics, 5Sidra Medical and Research Center, 6British Columbia Ministry of Agriculture and Lands
Wild waterfowl are the natural reservoir for avian influenza (AI), a serious viral pathogen in domestic poultry.
Wild waterfowl are presumed to transmit AI onto farms during seasonal migrations, making them a major focus
of AI surveillance. However, effective AI surveillance is limited by the paucity of data on local wild bird
populations in many jurisdictions, including the Fraser Valley region (British Columbia), which is a high-density
region of poultry farming that has experienced multiple AI outbreaks. During the 2014/2015 outbreak it was
recognized that 'eBird', an expert-moderated online citizen scientist database containing wild bird observations,
may surmount this knowledge gap.
To determine if eBird data are effective at characterizing local waterfowl populations and can inform regional
wild bird AI surveillance by identifying (a) optimal timing for surveillance, (b) specific waterfowl species that
could be associated with AI outbreaks in poultry, and (c) ideal wetlands for a novel environmental surveillance
tool. Species abundance and observer effort were collected from eBird for 29 local species of waterfowl across the
Fraser Valley between Mar 2004 and Feb 2015. A general additive model (GAM) was constructed to determine
predicted seasonal and inter-annual trends in species abundance. eBird also identified 15 wetlands within the
outbreak area via waterfowl population density and diversity (sediment collected from these wetlands during the
2014/2015 outbreak underwent targeted re-sequencing for AI detection and characterization).
EBird was able to capture seasonal trends in waterfowl abundance and preliminary analysis suggests mid-Sep to
early Dec as the optimal surveillance time-frame. However, there was
in relation to timing of past AI outbreaks. The H5N2 outbreak virus was detected in 9/15 wetlands identified by
eBird.
EBird can be used to determine regionally-appropriate surveillance time-frames and site selections for use in
future AI surveillance.
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Emerging gene-based diagnostics explain the relationship between wildlife health and habitat
condition
Ms. Kristina Drake1, Dr. Lizabeth Bowen2, Dr. Kenneth Nussear3, Dr. Todd Esque2, Mrs. Shannon Waters2, Dr.
A. Keith Miles2, Dr. Rebecca Lewison4
1

UC Davis / SDSU / US Geological Survey, 2US Geological Survey, 3Department of Geography, University of
Nevada, Reno, 4San Diego State University
We investigated how Mojave desert tortoises (Gopherus agassizii) respond to a variety of environmental
conditions and ecological stressors using gene-based health diagnostics. Gene transcription measures an
transcribed for targeted genes in response to a variety of intrinsic and extrinsic ecological stressors. It improves
the assessment of the condition in an organism by detecting the earliest observable signs of changes in health at
the cellular level. We developed a qPCR assay for the desert tortoise, targeting genes that regulate immune
function, responses to bacterial and viral pathogens, inflammation, nutritional stress, toxicants, metabolism, and
other cellular conditions. Through a controlled experiment, we found that native plant diets frequently
intermixed or replaced by non-native grasses negatively influence the physiological ecology, immunecompetence, health, and survival of young tortoises. Tortoises eating native forage (annual forbs and grasses)
had better body condition and immune functions, grew more, and had higher survival rates (>95%) than
tortoises consuming non-native grass diets. Health and body condition quickly declined for tortoises foraging
only on the invasive grass Bromus rubens, with notable loss of fat and muscle mass, and increased muscular
atrophy. B. rubens seeds were found embedded in the oral mucosa and tongue in most individuals eating that
diet, with subsequent inflammation. Genes indicative of physiological, immune, and metabolic functions were
transcribed at lower levels for individuals foraging on B. rubens, indicating potential greater susceptibility to
disease or other health related problems. At the end of the experiment, 32% of individuals fed only native grass
and 37% fed invasive grass were found dead or removed from the experiment due to poor body conditions. In
contrast, tortoises fed the native forb diet had zero mortality, grew substantially, and were in good condition.
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Characterization of bare-nosed wombat immune gene responses to sarcoptic mange
Ms. Tamieka Fraser1, Dr. Scott Carver2, Dr. Adam Polkinghorne3
1

University of the Sunshine Coast/ University of Tasmania, 2University of Tasmania, 3University of the Sunshine
Coast
Sarcoptic mange is caused by a parasitic mite and has been reported to infect a large number of mammals
worldwide. This mite has devastating effects on an Australian icon; the bare-nosed wombat, causing skin
irritation, severe pain, secondary infections, restricting eyesight and resulting in detrimental population decline
hindering long term survival of small subpopulations. Very little is currently known about the bare-nosed
wombat immune response to mange. Assessing key immunological genes across different stages of mange may
identify the mechanisms by which the immune system combats this infestation. In the absence of genomic
information for this species, this study aimed to characterize wombat immune genes and develop assays to
investigate their role in mange pathogenesis. Studies in other hosts have revealed that IL4, IL17a, TNFa, INFy,
and IL10 play key roles in the pathogenesis of sarcoptic mange. Sequence homology between related marsupial
species was used to amplify and sequence these five genes in the wombat. Once sequenced they were evaluated
for genetic comparisons against other marsupials, eutherians and other species. As expected, sequence similarity
and subsequent phylogenetic analyses revealed that wombat cytokine sequences cluster together with other
marsupial cytokine gene sequences. Closest sequence similarities were to the koala with gene sequences sharing
between 93% to 98% sequence similarity. IL10 was the most dissimilar of the cytokine gene sequences examined.
These sequences were used to develop wombat-specific cytokine gene quantitative PCRs for immune analysis
studies of bare-nosed wombats affected with mange. With the lack of the bare-nosed wombat transcriptome,
preliminary sequence comparison reveals that the wombat immune system shares similarity to other marsupials.
Comparison of cytokine responses will assist us in understanding the pathogenesis of this debilitating disease
and to evaluate the efficacy of treatment options for this iconic marsupial.
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Stress and parasite infection dynamics in wildlife translocation
Dr. Stephanie Hing1, Dr. Edward Narayan2, Dr. Amy Northover1, Dr. Krista Jones1, Ms. Sarah Keatley1, Prof.
Andrew Thompson1, Dr. Stephanie Godfrey1
1

Murdoch University, 2Charles Sturt University

Translocation, the deliberate relocation of animals from one site to another to establish new colonies or
supplement declining populations, may involve several potential stressors (challenging stimuli), including:
capture, handling, confinement, transport and release into an alien environment. Given that stress is associated
with altered immune function, it has been hypothesized that the stress of translocation may exacerbate the
impact of infectious disease on translocated wildlife. However, despite the potential ramifications for
translocation success, stress and infection parameters are rarely assessed in parallel during wildlife
translocations. We aimed to test this hypothesis by investigating the stress response of woylies (Bettongia
penicillata), critically endangered Australian marsupials, to translocation and explore implications for parasite
infection dynamics. In 2014, individually identified woylies (n=182) were translocated from a sanctuary to two
reserves in south-west Western Australia. Fecal cortisol metabolites of translocated woylies and resident woylies
at the destination sites were measured at different stages of the translocation (pre-, at and post-). Parallel parasite
measures were also assessed including: PCR to detect haemoparasitaemia (Trypanosoma spp.) and simple fecal
flotation for gastrointestinal helminth eggs (strongyle spp, strongyloides spp) and coccidia oocysts. We found
that cortisol metabolites varied significantly at different stages of the translocation. However, this variation in
FCM could not explicitly be attributed to a stress response to translocation. Our results would also suggest that
the stress physiology of translocated woylies did not significantly influence parasite infection dynamics. These
results are pertinent given that translocation is a mainstay of conservation management for woylies and other
endangered species.

65th Annual International Conference

75

Student Presentations Session 3
Comparison of cytology and histopathology for diagnosis of avian pox in wild turkeys
Ms. Kira Hydock1, Dr. Justin Brown2, Dr. Joshua Johnson2, Dr. Holly Brown3, Dr. Nicole Nemeth4, Ms. Rebecca
Poulson5
1

University of Pennsylvania School of Veterinary Medicine, 2The Pennsylvania Game Commission, 3Metzger
Animal Hospital, 4University of Guelph Ontario Veterinary College, 5Southeastern Cooperative Wildlife Disease
Study, University of Georgia
Avian poxvirus is a common cause of proliferative skin lesions in wild turkeys (Meleagris gallopavo); however,
other etiologies such as neoplasia and bacterial infections may produce grossly indistinguishable lesions. The
most common methods for diagnosis of avian pox are histopathology and polymerase chain reaction (PCR).
While these methods are sufficient in most cases, both have limitations that restrict their use in some situations
(e.g. antemortem testing, lack of tissue preservatives or laboratory support, etc.). Cytology is a cost-effective
approach that may be useful when histopathology or PCR are not feasible. The objective of this study was to
evaluate the performance of cytology relative to histopathology and PCR for avian pox diagnosis in wild turkeys.
Thirty-seven wild turkeys were submitted for post-mortem examination due to proliferative lesions on the skin
of the head. Of these, 5 had similar lesions on the skin of the legs and 19 had proliferative lesions in the upper
gastrointestinal tract mucosa. Samples were collected from skin and upper gastrointestinal tract lesions for
cytology, histopathology, and PCR (skin from head only). Twenty-seven of the 37 wild turkeys were diagnosed
with avian pox based on histopathology and/or PCR. There were no significant differences between cytology and
histopathology pox diagnoses for skin (p = 0.2482) or gastrointestinal tract (p = 0.1824) lesions. Relative to
histopathology, cytology had a sensitivity of 90% and a specificity of 100% for skin lesions and a sensitivity of
61% and a specificity of 0% for gastrointestinal tract lesions. There were no significant differences between PCR
and histopathology (p = 0.6171) or cytology (p = 0.2482) for skin lesions. Relative to PCR, cytology had a
sensitivity of 89% and a specificity of 100%. These results suggest that cytology may serve as a useful tool for
diagnosing avian pox in wild turkeys.
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Comparative analysis of Campylobacter spp. isolated from wild birds and chickens using
MALDI-TOF, 16S rDNA PCR/sequencing, and conventional biochemical testing
Ms. Samantha Lawton1, Dr. Barbara Byrne1, Dr. Heather Fritz1, Dr. Conor Taff2, Dr. Andrea Townsend3, Dr.
4
, Dr. Sarah Wheeler5, Dr. Walter Boyce1
1

University of California, Davis School of Veterinary Medicine, 2Department of Wildlife, Fish, and Conservation
Biology, University of California Davis and Lab of Ornithology, Cornell University, 3Department of Biology,
Hamilton College, 4California Animal Health and Food Safety Lab, Davis Branch, 5Sacramento Yolo Mosquito
and Vector Control District
Rapid, accurate diagnosis and differentiation of bacterial pathogens potentially shared among wildlife, domestic
animals, and humans is an essential function of microbiology diagnostic laboratories. While conventional
biochemical methods are still widely used, MALDI-TOF is increasingly used as a front-line diagnostic tool for
identification and differentiation at the genus, species, and strain level. Wild birds are commonly infected with
Campylobacter, and the sharing of habitat by backyard poultry and wild birds provides a potential route of entry
for strains to infect chickens and humans. This studied aimed to determine if MALDI-TOF accurately identifies,
to a species level, Campylobacter from wild birds and backyard chickens. In this study, we compared MALDITOF, conventional biochemical methods, and 16s rRNA and hippurate gene sequencing for species level
identification of Campylobacter isolates obtained from backyard chickens (n=8), and wild American crows
(Corvus americana, n=17), Mallard duck (Anas platyrhynchos, n=1), and Western Scrub Jay (Aphelocoma
californica, n=1). There was 100% agreement between MALDI-TOF and the combined results of 16s rRNA and
hippurate gene sequencing (P=0.0027, Kappa =1), while biochemical testing alone mis-classified 5 isolates of C.
jejuni as C. coli (P = 0.1573, Kappa = 0.0857). These results confirm that MALDI-TOF is a fast, reliable way to
identify and differentiate Campylobacter species from wild birds and chickens.
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Prevalence and genotyping studies of koala retrovirus in Victorian koalas (Phascolarctos
cinereus)
Mr. Alistair Legione1, Dr. Jade Patterson1, Dr. Pam Whiteley1, Dr. Megan Curnick2, Dr. Michael Lynch2, Prof.
James Gilkerson1, Dr. Fiona Sansom1, Dr. Joanne Devlin1
1

University of Melbourne, 2Melbourne Zoo

The pathogen koala retrovirus (KoRV) is present in koala populations in Victoria, Australia, but not in all
individuals. This is in contrast to northern populations of koalas in Australia where KoRV is present in all
individuals. Most KoRV studies have focused on northern koala populations in Australia, or koalas in captivity.
Previous studies of KoRV in Victorian koalas have been limited to small numbers of animals. An association
between KoRV and neoplasia has been reported in captive koalas, and a recent study of koalas in US zoos found
a new virus genotype (KoRV-B) which was strongly associated lymphoma/leukaemia. The presence of KoRV-B
in mainland Australian populations has not been described. A unique opportunity exists to use the Victorian
koala population, including KoRV-negative koalas, to better understand the clinical impact of infection with
KoRV, including any clinical differences between KoRV genotypes. To this end we determined the prevalence of
KoRV in koalas (n = 648) across seven different regions in Victoria using a qPCR targeting the pol region of the
provirus. The overall prevalence of KoRV infection was 25%, ranging from 16 40% across regions. We then
used qPCRs targeting the env region to determine the presence of KoRV-A and KoRV-B in the koalas which
tested positive (n = 160). We are now using this data, along with clinical information and our previous data
relating to the presence of Chlamydia pecorum infection, to better understand the clinical significance of KoRV
infection in Victorian koalas. Interestingly, our analyses have shown no significant association between
Chlamydia and KoRV infection in Victorian koalas, which contradicts a long held theory. This research provides
crucial information regarding prevalence and genotypes of KoRV within Victorian koala populations, which is
one of the few locations where individuals of this iconic species remain free of this pathogen.
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Devastating transboundary impacts of sea star wasting disease on subtidal asteroids
Mr. Diego Montecino1, Mrs. Morgan E. Eisenlord2, Mrs. Margaret Turner3, Dr. C. Drew Harvell2, Mr. Reyn
Yoshioka2, Dr. Christy V. Pattengill-semmens4, Dr. Joseph K. Gaydos5
1

One Health Institute, School of Veterinary Medicine, University of California Davis, 2Department of Ecology &
Evolutionary Biology, Cornell University, 3Marine Science Center, Northeastern University, 4Reef
Environmental Education Foundation, 5The SeaDoc Society, Wildlife Health Center, University of California
Davis
Sea star wasting disease (SSWD) devastated intertidal sea star populations from Mexico to Alaska, but little detail
is known about its impacts to specific subtidal species. We assessed the impacts of SSWD over 5 of the 6 basins of
the transboundary US/Canadian marine ecosystem, the Salish Sea, a world-wide hotspot for temperate asteroid
analyzed data on the three most common sea star species collected by trained volunteer scuba divers, before
(2006-2013) and after (2014-2015) the SSWD outbreak, as well as scientific strip transect data for 8 common
asteroid species and one genus collected by scientific divers in the San Juan islands during summer 2014 and
dominant species, and the giant pink sea star (Pisaster brevispinus) showed severe declines, while the leather sea
star (Dermasterias imbricata) did not. Strip transect data showed increasing SSWD prevalence in P.
helianthoides, mottled star (Evasterias troschelii) and Henricia sp. between May and August 2014, although the
maximum prevalences varied among species. Transect counts showed severe decline of adult P. helianthoides
and moderate declines of E. troschelii and Henricia sp. Rare subtidal species such as purple sea star (Pisaster
ochraceus), P. brevispinus, sun star (Solaster stimpsoni) and rainbow star (Orthasterias koehleri) also seem to
have declined, while counts of D. imbricata and Vermilion star (Mediaster aequalis) suggested increasing
densities. Our findings are consistent with previous reports on severe P. helianthoides reductions from
California to Alaska, which rises concern with respect to the conservation of this ecologically important species.
These data also highlight differential susceptibility and impact of SSWD among asteroid species.
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Plasma glycerol: potential evidence of cold adaptation in green sea turtles (Chelonia mydas)
Dr. Jennifer Niemuth1, Dr. Michael Stoskopf1
1

Department of Forestry and Environmental Resources, College of Natural Resources, NCSU; Department of
Clinical Sciences, NCSU College of Veterinary Medicine; NCSU Environmental Medicine Consortium
Supposed torpid or overwintering green sea turtles (Chelonia mydas) have been reported several times in the
past 60 years in the Gulfs of California and Mexico. Each winter along the Atlantic coast of the United States,
hundreds to thousands of sea turtles strand due to cold stun syndrome. However, there has been little scientific
research into the potential cold adaptations of sea turtles. Glycerol has been identified as a cryoprotectant and
important metabolite in studies of both invertebrates and vertebrates; the objective of this study was to
determine the presence of glycerol and differences in concentration between normal and cold stun affected green
sea turtles. Heparinized plasma samples from cold stun affected (n = 11) and normal (n = 10) green sea turtles
were analyzed via proton nuclear magnetic resonance spectroscopy. Relative glycerol concentrations were
significantly greater in the cold stun affected group (p = 0.01; one-sided paired comparison random permutation
test, R=1000). In insects, glycerol is produced from glucose in fat body tissue and its accumulation appears to be
anticipatory of colder temperatures. In vertebrates such as black bears (Ursus americanus), glycerol (also derived
from fat) is used for amino acid and protein production, gluconeogenesis, and lipogenesis. Utilization of glycerol
during hibernation has also been shown to prevent uremia. Further research is necessary to identify additional
biomarkers and pathways related to cold adaptation, potentially including radio-labeled glycerol, and to
determine the fate of glycerol in cold stun affected green sea turtles. The accumulation of glycerol in the plasma
of cold stun affected green sea turtles suggests its use as a cryoprotectant and/or active metabolic adaptation to
cold temperatures.
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Who's at risk: heterogeneities in individuals' risk of tuberculosis in wild meerkat groups
Mr. Stuart Patterson1, Dr. Julian Drewe1, Prof. Dirk Pfeiffer1, Prof. Tim Clutton-Brock2
1

Royal Veterinary College, University of London, 2University of Cambridge

Tuberculosis (TB) is an important disease of wildlife, livestock, and humans worldwide, but long-term datasets
Desert are infected with Mycobacterium suricattae, a novel strain of TB causing fatal disease in this group-living
species. Our objective was to identify characteristics of individuals and groups at highest risk of developing TB.
We conducted a retrospective cohort study based on a unique, long-term life history dataset that included over
2000 individuallyin 2001. Time-dependent Cox regression was used to examine the potential influence of risk factors on
development of terminal disease due to TB.
Results: Disease affected 144 individuals in 27 of 73 social groups, in 12 of the 14 study years (incidence rate 3.78
cases/100 study years). Age had the greatest effect on individual-level disease outcome, a hazard ratio of 4.7
(95%CI: 1.92-11.53, p<0.01) for meerkats aged 24-48 months compared to animals aged <24 months, and a
hazard ratio of 9.36 (3.34-26.25, p<0.001) for animals >48 months. A history of TB in the group increased the
hazard by a factor of 4.29 (2.00-9.17, p<0.01). Immigrations of new group members in the previous year
increased the group-level hazard by a factor of 3.00 (1.23-7.34, p=0.016). There was weaker evidence of an
environmental effect with a hazard ratio for low rainfall (<200 mm) years of 2.28 (0.91-5.72, p=0.079). This
analysis of this unusually detailed long-term dataset from a wildlife population has advanced our knowledge of
individual- and group-level risk factors for TB. Our findings corroborate and build upon knowledge of TB in
other species such as European badgers (Meles meles) and brushtail possums (Trichosurus vulpecula), and
hence may assist management of this currently intractable disease.
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Sarcoptic mange in Black Bears (Ursus americanus) in Pennsylvania
Mrs. Sarah Peltier1, Dr. Justin Brown2, Mr. Mark Ternent2, Dr. Michael Yabsley1
1

Southeastern Cooperative Wildlife Disease Study, University of Georgia, 2Pennsylvania Game Commission

At least three mite species cause mange in black bears (Ursus americanus), Demodex ursi, Ursicoptes
americanus, and Sarcoptes scabiei. Since the early 1990s, there has been an increase in the number and
geographic distribution of severe mange in black bears in Pennsylvania. We evaluated several diagnostic assays
for detection and identification of the mite(s) associated with these cases. We also examined the genetic diversity
of mites collected from black bears and wild canids in Pennsylvania. Samples from 72 black bears with mange
were examined and all had mites morphologically identified as S. scabiei. Sequence analysis of ITS-2 and cox1
gene confirmed mites were S. scabei. PCR testing of feces was uniformly negative. Using a commercial indirect
ELISA, antibodies against S. scabiei were detected in most bears with clinical signs of mange but also rarely in
cubs and adult bears with no outward signs of mange. Microscopic lesions from 40 bears with mange were
consistent with lesions described in fox and dogs. Eighteen ITS-2 sequences were obtained from bears (n = 14),
red fox (n = 2), and coyote (n = 2). The bear sequences were identical and canid sequences differed from bear
sequences at a single nucleotide. Eighteen cox1 sequences obtained from bears represented seven unique
haplotypes. Phylogenetic analysis of cox1 sequences revealed four clades, 1) a clade of mites of human origin
from Panama, 2) a clade of human origin mites from Australia, 3) a clade of mites from rabbits in China, and 4)
a large unresolved clade that included the remaining S. scabei sequences from various hosts and regions,
including sequences from the bears from the current study. These data confirm the cause of mange in black
bears in Pennsylvania is S. scabei and suggests that serologic testing may be useful for studying the epidemiology
of this outbreak.
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Evidence for the role of migratory ruddy turnstones (Arenaria interpres) in influenza A virus
dispersal
Ms. Rebecca Poulson1, Dr. Andrew Ramey2, Ms. Deborah Carter1, Dr. David Stallknecht1
1

Southeastern Cooperative Wildlife Disease Study, University of Georgia, 2US Geological Survey, Alaska Science
Center
Wild birds in the order Charadriiformes (shorebirds and gulls) are considered one of the most important avian
groups in influenza A virus (IAV) ecology. Of the shorebirds, Ruddy turnstones (Arenaria interpres) have a
consistently high annual IAV prevalence at Delaware Bay (DE Bay), USA during their spring migration to
northern breeding grounds. Twenty IAV isolates with matching HA and NA subtypes were recovered from
interpreting fecal or cloacal/oropharyngeal samples during routine surveillance along the Atlantic coastline in
2012 at Florida (FL) (March and May), and DE Bay (May) field sites. The spatial and temporal separation in the
collection of these isolates allowed for the testing of the possibility that A. interpres may play a role in the
movement of IAV gene segments along their northern migratory route. Full length genomic sequencing of these
viruses [FL: H5N9 (3, March), H6N1 (9, May); DE Bay: H5N9 (1), H6N1 (6), H5N3 (1)] was carried out, and
99% nucleotide identity. Internal genes also showed a high degree of genetic relatedness when compared
between collection locations. The fidelity of these genetic relationships, especially between two highly mutable
surface antigens (HA and NA) provides evidence of the role of A. interpres in redistributing IAV gene segments
to Delaware Bay, an ecol
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Decreased dissolved oxygen as a possible mechanism of increased persistence of Trichomonas
gallinae in the presence of organic material
Dr. Kate Purple1, Dr. Rick Gerhold1
1

University of Tennessee

The transmission of Trichomonas gallinae, the avian protozoan parasite, from infected to naïve hosts may be
facilitated by backyard birdbaths of varying levels of cleanliness. T. gallinae persists longer, up to 20 hours, in
distilled water with organic material, mimicking soiled birdbaths. Of the many factors that organic material can
alter in water, including pH, nutrient availability, and presence of environmental microbes, we hypothesized that
decreased dissolved oxygen could be a key factor leading to increased persistence of this microaerophilic
trichomonad. Through a series of experiments using plastic containers to simulate birdbaths we determined 1)
the levels of dissolved oxygen in distilled water created by various amounts of organic material, 2) the amount of
the enzyme Oxyrase needed to re-create those various oxygen levels, and finally, 3) the persistence of two T.
gallinae isolates in distilled water with artificially lowered dissolved oxygen. Oxyrase was added to 500ml
distilled water in three treatment concentrations: 0%, 0.5% and 1%, which created dissolved oxygen levels of
approximately 8-9ppm, 1-2ppm and 0-1ppm, respectively. The latter concentrations of dissolved oxygen were
cooperii) and one from a broad-winged hawk (Buteo platypterus) by adding ~1x10^6 trichomonads to 500ml
distilled water containers (representing birdbaths) in triplicate. Aliquots of 0.5ml taken at various time points
from the water containers were inoculated into Hollander Fluid media, incubated at 37°C, and read by light
microscopy every other day for 5 days. Both isolates persisted up to 18 and 30hrs in the 0.5% and 1% Oxyrase
treatments respectively. In contrast, in unaltered distilled water, neither the COHA nor the BWHA isolate
persisted past 4hrs. These results offer a possible mechanism to explain the persistence of trichomonads in water
with organic material.
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Evaluation of Russell's viper venom time as a test of coagulation in red-tailed hawks (Buteo
jamaicensis)
Ms. Tatiana Weisbrod1, Dr. Sarrah Kaye1, Dr. Noha Abou-Madi1, Dr. Marjory Brooks1, Dr. Elizabeth Bunting1
1

Cornell University College of Veterinary Medicine

Free-ranging red-tailed hawks (Buteo jamaicensis) risk coagulopathy due to frequent exposure to anticoagulant
rodenticides by ingestion of intoxicated prey. Standardized tests to diagnose coagulopathies in birds are lacking
because differences between mammalian and avian coagulation limit the utility of commercial assays.
Prothrombin time (PT) assays optimized with avian thromboplastin reagents have been used in research, but
these reagents are difficult to prepare and reference ranges have not been developed for red-tailed hawks. We
therefore evaluated the Russell's viper venom time (RVVT), a test of coagulation that uses a commercial reagent
in red-tailed hawks. We hypothesized that RVVT would show strong correlation with PT in both healthy and
sick or injured red-tailed hawks. Between May 2015 and February 2016, citrated plasma samples were collected
from free-ranging, sick or injured hawks (n=13) and captive, clinically healthy hawks (n=10) for PT, RVVT, and
fibrinogen assessment. For healthy hawks, the median PT=35.6 seconds (range=34.2 - 37.2) and the median
RVVT=29.7 seconds (range=26.2 - 38.8). For sick hawks the median PT=35.6 seconds (range=31.7 - 38.1) and
the median RVVT =31.1 seconds (range=24.2 - 39.8). We found no significant difference (Wilcoxon rank sum
test) between healthy and sick hawks in either PT (p=0.57) or RVVT (p = 0.36). For all birds (n=23), the PT and
applicable for assessing coagulation in red-tail hawks. A larger sample size is needed to fully evaluate the
correlation between PT and RVVT across a range of values.
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Rapid assessment of bottlenose dolphin (Tursiops truncatus) body condition: there's an app
for that
Ms. Kerry Wischusen1, Dr. Randall Wells2, Dr. Leslie Hart1
Department of Health and Human Performance, College of Charleston, 2Chicago Zoological Society, ℅ Mote
Marine Laboratory
1

Bottlenose dolphins (Tursiops truncatus) serve as sentinels of environmental impacts. A convenient and
(RIs), which are ranges of values considered normal or healthy. This technique is frequently implemented to
evaluate various health parameters, but almost always conducted after a field assessment, limiting the ability to
quickly diagnose problems and immediately perform more telling tests during the sampling process. Our
objective was to develop a mobile application (app) for real-time evaluation of bottlenose dolphin body
condition during veterinary health assessments. Using MIT App Inventor 2 software and previously published
95th percentile RIs for male and female body condition indices (i.e. mass:length, girth:length), algorithms were
programmed to instantaneously determine whether a dolphin is underweight/low girth, normal weight/girth, or
overweight/high girth. Furthermore, additional percentiles (i.e. 25th, 50th, 75th) were derived from historical
data and coded into the app, allowing the user to further evaluate dolphins considered to be of normal weight
and/or girth. Additionally, functions were coded to generate percentile graphs, providing the user with a visual
interpretation of the data. Within the app framework, results are saved to a web-based information drive for
additional analysis post-fieldwork. App performance was validated using simulated and historical body
condition measurements, revealing 100% concordance with standard evaluation methods. Additionally, the
feasibility of use during field projects was pilot tested during a capture-release health assessment in Sarasota Bay,
Florida in May 2016. As marine/estuarine environments become increasingly stressed by natural and
anthropogenic disturbances, we expect more frequent epidemiological field assessments to examine impacts
following exposure to these stressors, suggesting that this app will significantly improve our ability to evaluate
wild dolphin health immediately following natural disasters and other high-risk occurrences.
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Characterizing and managing bovine tuberculosis transmission risk between white-tailed deer
and beef cattle through indirect contact at hay bales
Mr. Collin Letain1, Dr. Ryan Brook1
1

University of Saskatchewan

Risks associated with bovine tuberculosis (Mycobacterium bovis) between wildlife and livestock are significant
for conservation. White-tailed deer (deer; Odocoileus virginianus) winter hay bale damage data collected by
Manitoba Agricultural Services Corporation between 1996 and 2008 within areas of 7,205km² around Riding
Mountain National Park and 6,742km² around Duck Mountain Provincial Forest accumulated to $658,443.
markets. Bovine Tuberculosis holds global significance, impacting human and wildlife health from North
America to Europe, Africa and Australia. Objectives were to (1) quantify environmental variables that predict
deer hay bale use (using Resource Selection Probability Function), (2) determine deer damage trends, (3) test if
hay yard barrier fences around Riding Mountain National Park significantly reduced deer hay bale damage, and
(4) review mitigation options. Annual damage frequency did not significantly decrease around Riding Mountain
National Park (R²= 0.016; df = 11, P= 0.685) or Duck Mountain Provincial Forest (R²= 0.007; df = 11, P= 0.785).
Using Resource Selection Probability Function, predictive models of damage and bovine tuberculosis
transmission risk through damage were generated with good validity (AUC= 0.763, z= 9.642, p <0.0001).
Damage risk was widespread within the study area. Resource Selection Probability Function results indicated
deer selected agricultural land farther from Riding Mountain National Park and Duck Mountain Provincial
Forest than elk (Cervus canadensis). Risk of bovine tuberculosis transmission among deer and livestock was
highest in Northwest Riding Mountain National Park surrounding regions. Mitigation options include using
Resource Selection Probability Function risk maps to prioritize hay yard barrier fence expansion and
implementing hunting to reduce older male deer populations with higher bovine tuberculosis prevalence.
Practical application includes producer or government use of Resource Selection Probability Function risk maps
to focus mitigation, reducing costs by targeting actions on highest risk areas.
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Understanding the ecology and host-switching potential of Hantavirus in South America
Dr. Gillian Eastwood1
1

University of Tennessee

Ecological and environmental factors play a role in the prevalence and spillover of hantaviruses. For rodentborne zoonotic viruses, extrinsic pressures may include climate and land-use affecting resource availability,
habitat and/or rodent community structure. In Eastern Paraguay, Akodon montensis and Oligoryzomys nigripes
are the reservoir hosts of co-circulating Jabora and Juquitiba virus respectively. Using field studies, we examine
the hypothesis that forest habitat, rodent community structure and demographics influence hantavirus
prevalence in wild rodent reservoirs, and could leading to pathogen host switching. In a 2014 baseline study,
rodents were collected along 22 transects within Mbaracayú Reserve, each with 50 Sherman traps.
Morphological rodent identification was confirmed molecularly using Cytb sequencing. Blood samples were
screened for presence of antibody using IFA; lungs were screened for viral RNA by RT-PCR and sequencing.
Urine and saliva were collected to assess viral shedding. Based on prevalence in this initial survey, we will focus
in on specific sites in future years and examine effect of land-use on viral genetic diversity. Of the 422 mice
captured in 2014, A. montensis was the most frequently captured rodent; overall, mouse species diversity
increased with forest degradation. Hantavirus antibodies were detected in 21 mice, and viral RNA in 11 mice
(seven also being seropositive). Sequencing confirmed both Juquitiba and Jabora virus at the Reserve, and to
date, each virus has come from the expected rodent host reservoir. Hantavirus-positive prevalence occurred at
half the surveyed regions across the forest. We evidence recent circulation of hantavirus (two strains) at
Mbaracayú, involving at least two wildlife hosts. There is primary intra-species genetic diversity in both reservoir
and potential spillover mice species which could affect individual susceptibility to hantavirus infection. We
suggest disturbed habitat has the potential to change rodent population structure and contact frequency,
increasing prevalence of hantaviruses.
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Infectious pathogen risk stemming from U.S. exotic animal imports and exporting countries
Dr. Elizabeth Daut1, Dr. Philippe Marchand1, Dr. Karen Lips2
1

National Socio-Environmental Synthesis Center (SESYNC), 2University of Maryland

The recent outbreak of Batrachochytrium salamandrivorans in many European salamander populations
resulting from introduced Asian salamanders highlights the risk to native wildlife from international trade of
live animals. In 2014, over 130 million exotic vertebrate animals were imported into the United States from 126
countries, without any disease surveillance, primarily for the booming pet industry. Imported animals, either
wild-sourced or captive-bred, can harbor infectious pathogens harmful to native U.S. wildlife if accidentally or
deliberately released into the wild. It is reasonable to assume that risk of importing infectious pathogens varies
according to conditions in the exporting countries and is a function of the number of imported species and
individuals per country. To better understand disease risk, we examined 17 years of USFWS import data and
quantified composition, magnitude, and source (i.e., exporting country) of live bird, mammal, reptile,
amphibian and fish imports. We created an export-country level infectious disease threat index by regressing the
number of annual reportable disease outbreaks against socio-economic and ecological variables that facilitate
outbreaks. Using the concept of propagule pressure, we evaluated the threat index along with the abundance of
species and individuals exported from each country to prioritize which country-host combinations carried the
highest risk of harboring infectious pathogens. On average, 750 genera, 1,120 species, and 185 million
individuals were imported annually, with fish comprising almost 97% of imports. Sixty percent of annual
imports were captive-bred individuals; reptiles were the most abundant wild-sourced taxa (70%). Over 200
countries exported live animals to the U.S. during the study period with roughly 40% exporting annually.
Southeast Asian countries dominated the export trade and ranked high for infectious pathogen risk. These
results are being used in a broader pathogen trait-based import risk assessment.
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Health management during prolonged confinement in wood bison (Bison bison athabascae): a
veterinary perspective
Dr. Kimberlee Beckmen1, Dr. Robert Gerlach2, Dr. Camilla Lieske1, Mr. Tom Seaton1
1

Alaska Department of Fish and Game, 2Office of the State Veterinarian, Dept. of Environmental Conservation

The Alaska Department of Fish and Game maintained an increasing herd of endangered wood bison (Bison
bison athabascae) captive for 4 years longer than the anticipated 2 year quarantine after importation of 53
juveniles from Canada. Although the animals were obtained from a specific pathogen-free herd, the initial
quarantine testing and pathogen screening focused on regulatory diseases and known pathogens such as Johnes
disease, Tuberculosis, Brucellosis and Bovine Respiratory Disease complex. Parasitic treatments were
comprehensive. However, during the prolonged confinement in a public zoological park, unanticipated
husbandry, medical, nutritional, trace mineral deficiencies and parasitic disease issues arose. In response to
routine health monitoring and disease surveillance, management and veterinary treatment protocols were
developed and constantly evolving in consultation with international bison experts. Adaptive management
strategies were tested and instituted to successfully resolve each issue identified. Tranquillization, anesthetic and
handling protocols were developed to reduce stress and injuries. Successes included a treatment of anemic calves
and yearlings (n=19) in poor body condition to improve health especially vitamin and trace mineral balance.
Prior to treatment the mean blood selenium (0.122 ppm) was at the lower limits of the normal range for cattle.
After treatment, blood selenium, serum iron and copper increased significantly. Most importantly, mean body
condition scores increased by 4% in this cohort indicating a positive response to the treatment regime. Herd
health continued to improve over 12 months and blood cell indices were within the normal range prior to
release. Cohorts of bison including adults were successfully treated for vitamin, selenium and copper
deficiencies, grain overload, verminous gastritis, weak calf syndrome and low pregnancy rates. In March 2015,
100 healthy bison of all age classes with high BC scores were transported via cargo air craft for a soft
release/reintroduction to Alaska, 200 years since the species last roamed the state.
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Causes of mortality among collared moose in Northeastern Minnesota from 2010-2015
Dr. Tiffany Wolf1, Dr. Seth Moore2, Mr. Edmund Isaac2, Ms. Yvette Ibrahim2, Dr. Anibal Armien1, Dr. Arno
Wunschmann1
1

University of Minnesota, 2Grand Portage Department of Biology and Environment

The Minnesota moose population (Alces alces), like many along the southern extent of the North American
moose range, has been experiencing a precipitous decline in recent years. Ongoing population surveys of moose
on Grand Portage Indian Reservation (GPIR), MN reveal high levels of adult mortality and low annual calf
recruitment. To understand causes of mortality in the population of moose on GPIR, our team GPS-collared 112
moose since 2010, including 86 adults and 36 calves. Collars signaled mortality, triggering a prompt
investigation of mortality. Cause of death was based on a) site examination (particularly in cases of predation),
b) necropsy/histopathological examination or c) a combination thereof. Average annual mortality rates of adult
collared moose was 22% (range: 14.3 -40.9%), and calves 76.6% (range: 71.4 - 85.7%). Of 27 adult mortalities,
causes of death included parasitic infection (33.3%), predation (11.1%), capture-related mortality (7.4%, Note: of
104 total adult captures, which includes recaptures of individuals, only 2 captures [1.9%] resulted in mortality),
mixed infection (3.7%) and undiagnosed (44.4%). Parelaphostrongylus tenuis infection was associated with
mortality in 25.9% of the cases. Among three predation events, two were associated with illness based on
abnormal antemortem behavior and necropsy findings, suggesting that underling health issues predisposed
predation. Additionally, almost 15% of adults were considered to be in a state of cachexia at the time mortality.
The majority of calf mortalities were due to predation or predator-inflicted wounds (61.5%); other confirmed
causes of death included septicemia, orphaning, and capture-related mortality. Our study also documented the
occurrence of two stillbirths, although underlying cause of fetal death was undetermined. Overall, adult moose
mortality appears to be associated with compromised health, whereas predation is primarily associated with calf
mortality. These findings suggest that different management strategies may be needed to support this declining
population.
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Maine Moose hematologic and mineral values, 2014-2015
Dr. Anne Lichtenwalner1, Ms. Ann Bryant1, Mr. Lee Kantar2
1

University of Maine, 2Maine Department of Inland Fisheries and Wildlife

Selenium acts as a vital antioxidant, and is known to be deficient in Maine soils. While Maine moose numbers
are high, young moose are susceptible to parasites; nutritional deficits may contribute to these losses.
One hundred Maine adult and calf moose were captured and radio-collared during the winters of 2014 and 2015
via helicopter net-gunning or immobilization using a dart system. At capture, all animals were vigorous and
were visually assessed as being generally healthy. Hematologic parameters were recorded. Animals were also
sampled after death, monitored via radio tracking. Tissues and blood were collected at necropsy.
For the 100 moose captured during 2014-5, mean packed cell volume (PCV) was 46 ± 8.3; the total protein was
7.7 ± 0.8, and the total number of white blood cells was 8.7 ± 3.1 thousand per microliter. For moose at capture,
and for those radio-collared moose from which blood could be collected after death (n=33), blood was also
submitted for mineral analysis; liver was submitted in moose mortalities. Samples were analyzed at Michigan
State University for cobalt, copper, iron, manganese, molybdenum, selenium and zinc. When compared with
values established for cattle, very low selenium (mean serum SE 9.1 ± 3.3 ng/ml vs bovine normal mean of 70100 ng/ml; mean tissue SE 0.05 ± 0.01 PPM versus a bovine mean of 0.2 PPM) along with marginal copper,
cobalt and molybdenum, were noted.
Low selenium, in combination with parasite stressors, such as high concentrations of winter ticks and
lungworms, may contribute to the relatively high mortality of Maine moose calves seen during 2014 and 2015.
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Reestablishing desert bighorn sheep (Ovis canadensis mexicana), sustainable conservation and
infectious disease management
Dr. Anne Justice-Allen1, Ms. Amber Munig1, Dr. Larisa Harding1, Mr. Andrew Jones1
1

Arizona Game and Fish Department

The Arizona Game and Fish Department (AGFD) translocates bighorn sheep to reestablish locally extinct
populations. One population in the Santa Catalina Mountains once numbered >200 animals, but died out in the
late 1990s, possibly as a result of declining habitat quality, disease, predation, or human disturbance. Between
2013-2015, AGFD reintroduced desert bighorn sheep to the Santa Catalina Mountains with 3 translocations of
roughly 30 bighorn sheep each from 3 populations in Arizona. Source populations were selected based primarily
on their recent population trends, though their current disease status, relative habitat conditions, and density of
mountain lions (Puma concolor) within each area were known. Of 91 total translocated bighorn sheep, 77 came
from ranges with fewer mountain lions and were positive for Mycoplasma ovipneumoniae, while 14 came from a
range with more mountain lions and no exposure to M. ovipneumoniae. All adult bighorn sheep were equipped
with GPS collars, and mortalities were investigated within 24 hours. From the 2013 release of mountain lionnaïve bighorn, 16 died from predation 6 months of release. One early post-translocation death was attributed to
acute capture myopathy. Two mortalities, months after translocation, were undetermined. From the 2014
release, 5 lion-naïve bighorn died from predation. Beginning 9 months after translocation, 6 bighorns with no
prior exposure to Mycoplasma ovipneumoniae succumbed to acute bacterial pneumonia with a strain type
matched to the bighorn from the other source population. There have been 11 mortalities in the 2015 lion-naïve
cohort: 7 from predation, 1 to a fall, 2 to pneumonia, and 1 undetermined. Translocation success occurs when
early mortality is minimized and reproduction is maximized. Translocation planning should assess the probable
impact of factors such as disease status for both the source and receiving populations, exposure to predators, and
habitat conditions in order to achieve species conservation goals.
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Mycoplasma ovipneumoniae detection in pneumonic mountain goat kids with transmission to
sympatric bighorn sheep
Mr. Christopher Anderson1, Dr. Julie Blanchong1, Dr. Danielle Nelson2, Dr. Paul Plummer1, Mr. Caleb
Mcadoo3, Dr. Michael Cox3, Dr. Thomas Besser2, Dr. Peregrine Wolff3
1

Iowa State University, 2Washington State University, 3Nevada Department of Wildlife

In 2009-10, Rocky Mountain bighorn sheep (Ovis c. canadensis) in the adjacent East Humboldt Range (EHR)
and Ruby Mountains (RM) of northeast Nevada suffered an all-age pneumonia die-off with an estimated loss of
90% in each herd. Sympatric mountain goats (Oreamnos americanus) also experienced pneumonia with a 1020% loss in both herds. The same strain of Mycoplasma ovipneumoniae (M. ovi) was confirmed as a
contributing pathogen in both species and ranges. After removal of the surviving 15 sheep, 20 bighorns from
Alberta, Canada were translocated to the EHR in 2013. Nasal swabs from all animals were negative for M. ovi by
ELISA and Real time (RT)-PCR at translocation (n=20) and during subsequent sampling in 2014 (n=7) and 2015
(n=13). Concurrent sampling of EHR goats for M. ovi by RT-PCR indicated a prevalence of 6% (n=15), 12%
(n=16) and 18% (n=11), respectively. Annual winter aerial surveys from 2010-15 indicated kid ratios ranged
from 0-17 per 100 adults (x ̅ = 7) with an estimated λ of 0.60 for the herd. Tracking of both species during
summer 2014 and 2015 recovered 5 kid mortalities. Gross and histologic lesions were consistent with
polymicrobial bronchopneumonia and M. ovi was detected in the lungs with real-time PCR. During the
summer, mountain goats and bighorn sheep were observed in close proximity (<2m). In September 2015,
clinical signs of respiratory disease were noted in the bighorns and multiple mortalities were observed through
December. M. ovi was identified in pneumonic lungs and multi-locus DNA sequencing confirmed the strain
matched that isolated from the mountain goats. Our results suggest that M. ovi may negatively affect recruitment
in mountain goats as has been documented for bighorn sheep. Our findings also indicate that potential disease
transmission between mountain goats and bighorn sheep should be considered where range overlap occurs.
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Genetic characterization of the meningeal worm Parelaphostrongylus tenuis from multiple
host species and across spatial scales
Dr. Rick Gerhold1, Dr. Caroline Grunenwald1, Dr. Lisa Muller1, Dr. Chunlei Su1
1

University of Tennessee

Parelaphostrongylus tenuis is a metastrongylid nematode harbored by white-tailed deer (Odocoileus
virginianus) and is transmitted by ingesting infected gastropod intermediate hosts while grazing. In atypical
hosts including moose (Alces alces) and elk (Cervus canadensis), P. tenuis infection causes severe neurological
disease and death due to nematode migration within the central nervous system. Although P. tenuis is
commonly distributed throughout northeastern and select parts of southeastern North America, nothing is
known about the genetic diversity of this parasite. To better understand the genetic population structure, 36
adult P. tenuis were collected from five different host species in seven different states, including 27 white-tailed
deer and nine clinically diseased animals. The second internal transcribed spacer region and the cytochrome
oxidase I and II genes were amplified, cloned, sequenced, and compared against known P. tenuis sequences in
GenBank. Bioinformatic and phylogenetic analysis of the sequences revealed limited variation between isolates,
with the majority of P. tenuis samples (68%) clustering into a single genotype. No geographic or host patterning
associated with genotypes was observed. The lack of intraspecies diversity and the absence of geographical and
host patterning suggests P. tenuis may have undergone a recent genetic bottleneck event. One explanation could
be the near extirpation of deer from North America during the 1800s and early 1900s. Significant loss in deer
host numbers likely resulted in a significant decrease in environmental parasite load and thus parasite diversity.
This study represents the first attempt to genetically characterize the P. tenuis parasite and suggests past
anthropogenic activities may have significan
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Characterization and progression of treponeme-associated hoof disease (TAHD) lesions in
individual elk (Cervus elaphus) in southwest Washington, USA
Dr. Kristin Mansfield1, Dr. Sushan Han2, Dr. Jenny Wilson-welder3
1

Washington Department of Fish and Wildlife, 2Colorado State University, 3Infectious Bacterial Diseases
Research Unit, National Animal Disease Center, USDA/APHIS
Treponeme-associated hoof disease (TAHD) has emerged as a significant disease of elk (Cervus elaphus) in
southwest Washington over the past decade. In order to describe the progression of the disease in individual elk
and to investigate potential relationships between severity of hoof disease and individual and population health
parameters, 30 radio-collared elk were initially examined in February 2015, and again 10 months later in
December 2015. Hoof lesions were assigned Grades ranging from 1 (erythematous to ulcerative lesion limited to
the skin) to 4 (sloughing of the hoof capsule) at each examination. In addition, hoof swabs were collected from
both negative control and diseased animals and examined under dark field microscopy for the presence of
spirochetes. At initial examination, 18 animals were TAHD-positive and 12 animals were classified as negative
controls. Ten months later, one initially TAHD-positive animal with a Grade 1 lesion on one hoof had
recovered; while disease remained the same (n=5) or progressed to a more severe grade (n=12) in the remaining
TAHD-positive animals. Of the 12 animals initially classified as negative controls, 9 maintained their negative
control status, while 3 developed TAHD. Of the 21 animals ultimately diagnosed with TAHD, lesions were
limited to the hind hooves in all but 3. Hoof lesions were strongly associated with the detection of spirochetes via
dark field microscopy. Findings to date suggest that TAHD is a rapidly progressive disease with little evidence
thus far of recovery from advanced stages, and provide further evidence for the role of pathogenic spirochetes in
the etiology of TAHD.
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Epizootiology of pseudorabies (Aujeszky's disease) in the Florida puma
Dr. Mark Cunningham1, Dr. Kenneth J. Conley2, Dr. Dave Onorato1, Dr. Daniel Mead3, Dr. Roger K. Maes4,
Dr. Matti Kiupel4, Dr. Scott P. Terrell5, Mr. David S. Shindle6, Dr. Katherine Sayler7, Ms. Deborah Jansen8, Ms.
Bambi Clemons1, Ms. Gretchen Caudill1, Dr. Samantha M. Wisely7, Dr. James Evermann9
1

Florida Fish and Wildlife Conservation Commission, 2Wildlife Conservation Society, 3Southeastern Cooperative
Wildlife Disease Study, 4Diagnostic Center for Population and Animal Health, 5Disney's Animal Kingdom, 6US
Fish and Wildlife Service, 7Department of Wildlife Ecology and Conservation, University of Florida, 8National
Park Service, 9Washington State University
Feral swine (Sus scrofa), an important prey species for the endangered Florida puma (Puma concolor coryi, also
known as Florida panther), are the natural host for pseudorabies virus (PRV). PRV infection is not clinically
significant in feral swine but is rapidly fatal to pumas and other secondary hosts. From 1979 through 2012, PRV
was diagnosed in 2 of 144 (1.4%) radio-collared Florida pumas. Concurrently, however, the cause of death for 31
(21.5%) collared pumas went undiagnosed. To determine the impact of PRV on the Florida puma, we
retrospectively reviewed necropsy and laboratory findings, re-examined histology, and/or tested archived tissues
using real-time quantitative PCR from all (radio-collared and uncollared) undiagnosed Florida puma
mortalities. We also prospectively conducted necropsies on pumas dying 2013-2016. We categorized panther
mortalities from the combined time periods (1979-2016) based on the likelihood of PRV infection as Confirmed,
Probable, Suspect, Possible, or Unlikely/Negative. PRV infection was diagnosed in 9 (6 Confirmed, 3 Probable)
additional pumas for 11 cases overall. Of 164 radio-collared pumas necropsied during the combined time
periods, PRV was the cause of mortality (Confirmed or Probable) in 7 (4.3%) and may have been responsible for
up to 31 (Confirmed, Probable, Suspect, and Possible, 18.9%). Gross necropsy findings in confirmed cases were
non-specific. Microscopic changes were subtle and included slight to mild perivascular cuffing and gliosis
primarily in the brainstem, lymphoplasmacytic meningoencephalitis, and intranuclear inclusion bodies in the
adrenal medulla. No serological evidence of prior exposure was seen in live-captured pumas. Geographic
location was an important risk factor with confirmed cases primarily occurring in the northern and/or western
portion of puma range likely associated with higher feral swine densities. Sequences of the PRV gC gene from
isolates is pending. Our findings indicate that PRV may be a significant, and heretofore underdiagnosed,
mortality factor in Florida pumas.

65th Annual International Conference

97

Contributed Papers: Technology & Methodology
Removal of lipid from serum increases coherence between brucellosis rapid agglutination tests
and ELISA in Alaskan grizzly bears (Ursus arctos horribilis) and Kodiak brown bears (Ursus
arctos middendorffi)
Prof. Jacques Godfroid1, Dr. Kimberlee Beckmen2, Dr. Ingebjørg Nymo1
1

University of Tromsø - the Arctic University of Norway, 2Alaska Department of Fish and Game

In acute Brucella spp. infections, a positive rose bengal plate test (RBPT) result appears usually within 10-15
days, followed by a positive enzyme-linked immunosorbent assay (ELISA) result within a week, whereas in
chronic infections (>1 month) both RBPT and ELISA are positive for prolonged period of times, as
demonstrated for mice and livestock species during experimental infections. In case of enzootic Brucella spp.
infections (almost always the case for wildlife), there should be a good agreement between RBPT and ELISA
results as it is likely that animals have experienced an infection for a month or more. The absence of agreement
between tests results would suggest either that serological results are not compatible with brucellosis or that a
technical problem occurred while performing tests. To highlight a technical pitfall when using brucellosis
serological tests in wildlife species with high lipid content in sera by comparing RBPT and ELISA results before
and after clean-up of the sera and assessing coherence between RBPT and ELISA results. We compared RBPT
and ELISA results before and after a 30-minute chloroform/centrifugation clean-up of the sera, in Alaskan
grizzly bears (n=64, Ursus arctos horribilis) and Kodiak brown bears (n=8, Ursus arctos middendorffi). The
ELISA identified 42 positives (n=42/72, 58%) and the RBPT identified 53 (n=53/72, 73%). However, the
coherence measured by pairwise coherence (Cohen´s Kappa, Κ) between tests was only fair (Κ=0,37). Following
a 30-minute chloroform/centrifugation clean-up the ELISA identified 43 positives (n=43/72, 59%) and the RBPT
identified 47 (n=47/72, 65%), and the coherence showed almost perfect agreement (Κ=0, 87). We consequently
recommend cleaning up wildlife sera with high lipid content before performing RBPT and to perform RBPT and
ELISA in parallel to assess coherence. Our results suggest that Alaskan grizzly and Kodiak brown bears have
been exposed to Brucella spp.
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Characterizing the wellness of Chelonians: natural history, clinical pathology, and pathogen
presence
Dr. Matt Allender1
1

University of Illinois, Urbana

Deteriorating wildlife health threatens the sustainability and successfulness of conservation efforts as has been
observed in wildlife with White Nose Syndrome, Ranavirus, and Snake Fungal Disease. Furthermore, extinction
events due to disease, while rare in wildlife, have been documented in both a species of land snail (Partula
turgida) due to a parasite infestation and the sharp-snouted day frog (Taudactylus acutirostris) due to
chytridiomycosis. In both cases, disease outbreaks led to rapid catastrophic declines from which populations
could not recover. Neither study described the wellness of individuals in the population prior to the outbreak,
which may have allowed a more concerted effort to mitigate disease impact. Conserving the wellness of these
populations is integral to conserving ecosystems and assessing recovery efforts.
We investigated the body condition index in 65 free-ranging Eastern box turtles (Terrapene carolina carolina)
from four locations in Vermillion County, IL using computed tomography (CT). Physical examinations were
performed to determine morphometric measurements and CT scans measured body fat. Twenty-three linear
models were evaluated, the top predicted body fat as a measure of mass and carapace width (CW). A
comparative health assessment (hematology and biochemistries) was employed in 825 Eastern box turtles in east
central Illinois and Oak Ridge, Tennessee. The top model included the main effects of year, location, and sex.
Spatial analysis of turtles in Tennessee demonstrated increased WBC and decreased PCV in 2011 associated with
a clear-cut silviculture site. A survey was conducted including 383 animals from four different sites in Illinois.
Blood samples and oral swabs were collected and quantitative PCR for eight different pathogens was performed
in a multiplex format. qPCR prevalence ranged from 0-50% depending on site, season, and year. Co-pathogen
presence was common, and minimal clinical signs were observed. Studies that characterize wellness help to
inform management decisions that improve conservation efforts.
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Is herpesvirus infection in green sea turtles (Chelonia mydas) associated with the benign
tumor disease fibropapillomatosis?
Dr. Anna Savage1, Mr. Matthew Lawrance1, Dr. Katherine L. Mansfield1
1

Department of Biology, University of Central Florida

Emerging infectious diseases pose severe threats to wildlife heath and contribute to species declines and
extinctions at a rate that indicates a sixth mass extinction may be under way. Marine turtle fibropapillomatosis
(FP) is an infectious neoplastic disease that is linked to a chelonid fibropapilloma-associated herpesvirus
(CFPHV). FP was first documented in 1982 and causes cutaneous benign tumors in all sea turtle species.
Consequences of FP can range from mortality to complete tumor regression. Population-level impacts remain
unclear due to lack of long-term data and the relatively recent emergence of FP in a group of extremely longlived species. However, some turtles appear more susceptible to FP than others, and to date the green turtle
Chelonia mydas shows significantly higher FP prevalence than all other species. CFPHV replicates in FP tumors
and has been detected in every case of FP where tumors have been examined for the virus. However, no
definitive causal relationship has been established between acquiring a CFPHV infection and developing FP, and
there has been limited exploration of viral presence in non-tumor tissues. Here, we present quantitative data on
CFPHV infection rates and infection loads in blood sampled from C. mydas individuals with FP compared to
individuals without FP to assess whether there is a significant association between presence of the virus and
presence of the tumors. Using blood samples collected year-round as part of a long-term, in-water study, we
explore whether other turtle factors, including size, sampling date, and tumor severity, influence CFPHV
dynamics. Answering these questions will enable us to pose more sophisticated questions about the role of
CFPHV in sea turtle disease, including whether other pathogens or environmental factors may be driving the
emergence of FP.
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Health assessment of free-ranging chelonians in an urban section of the Bronx River, New
York
Ms. Andrea Aplasca1, Dr. Valorie Titus2, Dr. Rob Ossiboff3, Dr. Lisa Murphy4, Dr. Tracie Seimon3, Ms. Karen
Ingerman3, Mr. William Moser5, Dr. Paul Calle3, Dr. John Sykes3
1

College of Veterinary Medicine, Cornell University, 2Department of Herpetology, Wildlife Conservation
Society, 3Zoological Health Program, Wildlife Conservation Society, 4PADLS New Bolton Center Toxicology
Laboratory, University of Pennsylvania School of Veterinary Medicine, 5Department of Invertebrate Zoology,
National Museum of Natural History, Smithsonian Institution
The Bronx River in Bronx, New York spans an area of significant human development and has suffered historic
and ongoing industrial contamination. Turtles can serve as biomonitors for environmental contamination, and
common snapping turtles (Chelydra serpentina) are a particularly useful study species due to their longevity,
non-migratory habits, and omnivorous diet. This study evaluated the health of free-ranging native common
snapping turtles and introduced red-eared sliders (Trachemys scripta) in a segment of the Bronx River. Turtles
were trapped using hoop and basking traps between May and July 2012. A physical examination was performed,
ectoparasites collected, complete blood counts and presence of hemoparasites determined, and blood plasma
was analyzed for contaminants (mercury, thallium, cadmium, arsenic, lead, selenium, oxychlordane, alphachlordane, dieldrin, DDD, DDE, Aroclor 1260). Single combined swabs of the choana and cloaca were screened
for ranaviruses, adenoviruses, herpesviruses, and Mycoplasma spp. by polymerase chain reaction (PCR). Both
turtle species exhibited bioaccumulation of various environmental contaminants and had similar plasma
concentration levels of these chemicals as have been reported from other freshwater chelonians living in
contaminated sites. Sequencing of amplified herpesviral DNA polymerase from PCR positive turtles revealed a
unique herpesvirus in each species. A Mycoplasma spp. previously isolated from emydid turtles was detected in
red-eared sliders, while a unique Mycoplasma spp. was identified in common snapping turtles. No ranaviruses
or adenoviruses were detected. This study provides a baseline health database to which future data can be
compared, including assessment after river habitat restoration projects are undertaken. Moreover, it serves to
expand the knowledge and patterns of health markers, environmental contaminants, and microorganisms of
free-ranging chelonians.
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Beyond clinical signs in desert tortoises
Dr. Josephine Braun1
1

San Diego Zoo Institute for Conservation Research, Wildlife Disease Labs

Desert tortoise (Gopherus agassizii) population declines in the Mojave Desert in the 20th century were in part
attributed to disease, particularly upper respiratory tract disease (URTD) caused by mycoplasma. Disease risk
remains one of the concerns in desert tortoise populations when managing relocation of animals, for example
due to competing habitat usage with renewable energy sites, or improving connectivity of habitat. Determining
that a desert tortoise is clinically healthy and in a good body condition was one of the key requirements for
tortoises at the Desert Tortoise Conservation Center (DTCC), Las Vegas, to be eligible for relocation into a
designated translocation site in the Mojave Desert. One goal of this study was to determine whether URTD is the
only disease of concern in tortoises at the DTCC. The other goal was to determine the correlations between
clinical signs, pathologic lesions, and diagnostic test results, with focus on URTD, to identify the criteria that best
predict suitability for release. Histopathology was performed on over 400 DTCC desert tortoises that were
necropsied from 2009 through 2013. Standardized pre-euthanasia health assessments and molecular diagnostics
were performed on a subset of these animals for comparative analysis. Necropsy revealed that URTD was a
significant cause of death or euthanasia, however, pneumonia and enteritis were also seen in over 30% of the
animals. Preliminary analysis suggests that nasal discharge, eroded nares, and positive Mycoplasma agassizii
qPCR test results were significantly associated with presence of upper respiratory tract lesions. When assuming
histopathology as the gold standard, nasal discharge had highest specificity whereas the qPCR result had highest
sensitivity of individual clinical findings to detect URTD.
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Bycatch impacts on the health and conservation of endangered north pacific loggerhead turtles
(Caretta caretta): turning science into policy
Prof. Alonso Aguirre1, Layne Bolen1
1

George Mason University

At Baja California Sur, México (BCS), the overlap of an important juvenile loggerhead foraging area with
intense, local small-scale fisheries results in amongst the highest sea turtle bycatch rates documented globally,
which in turn fuels equally high stranding rates. Additional factors may also contribute to regional loggerhead
mortality including bycatch in undocumented fisheries, directed hunting for the illegal trade and consumption,
and natural factors including predation and disease. From 2007 to 2013, we assessed baseline health parameters
of loggerheads in the region and established a comprehensive strandings program during the fishing seasons to
determine causes of sea turtle mortality. Over 60 turtles were captured alive and unharmed using snorkel. All
were diagnosed as clinically healthy. On the other hand we collected, 1,121 loggerhead carcasses along a 43km
stretch of coastline in Playa San Lázaro BCS since 2007. In 2014, 705 turtles were stranded. However, very few
turtles were in fresh condition. Fully trained veterinarians performed necropsies and a board-certified
pathologist did histopathological analyses on 12 turtles that were grossly in relatively fresh condition. A subset of
these turtles exhibited liver, renal and lung lesions compatible with biotoxin poisoning. Further testing is
required to determine if domoic acid or a similar biotoxin is involved in exacerbating loggerhead strandings
related to bycatch fisheries. Multifactorial etiologies have been identified as a cause of mortality of the
endangered loggerheads by scientists appointed by the federal government in 2011 suggesting that disease may
result in high morbidity and mortality. Our studies concluded that exceedingly high local mortality is the result
of fisheries bycatch. In 2014, the International Sea Turtle Society and many other NGOs sent letters to President
Peña Nieto to take action. In the last year, the federal government has designated loggerhead habitat, where
fishing is not allowed, to be protected long term.
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Novel Anaplasma sp. and Helicobacter sp. in gopher tortoises (Gopherus polyphemus) in
Florida
Dr. Jim Wellehan1
1

College of Veterinary Medicine, University of Florida

Gopher tortoises (Gopherus polyphemus), protected under the Endangered Species Act in the western part of
their range, are under significant pressure from anthropogenic habitat loss. Aside from Mycoplasma agassizii
and Frog Virus 3, little is known about infectious diseases of gopher tortoises.
Three gopher tortoises injured in 2015-2016 in north central Florida presented with anemia and
intracytoplasmic inclusions in red blood cells. Pan-bacterial 16S rRNA PCR and sequencing of blood resulted in
sequence consistent with a novel Anaplasma sp. that is most closely related to but basal to the clade containing
A. marginale, A. ovis, and A. centrale, all of which cause clinically significant anemia in ruminants. Anaplasma
are arthropod-borne obligate intracellular bacteria in the class Alphaproteobacteria, order Rickettsiales. Bacteria
morphologically similar to A. marginale grew within parasitophorous vacuoles on ISE6 tick cells. Electron
microscopy of blood was consistent with Anaplasma sp. After treatment with doxycycline (10 mg/kg) for up to
200 days, anemia resolved. Archived gopher tortoise blood samples with low packed cell volumes were available
from a 2003-2006 study in North and Central Florida. Bacterial 16S rRNA sequences from 14 animals were
identical to the Anaplasma species seen in the first three tortoises.
Two additional gopher tortoises presented in 2014-2016 initially healed from traumatic wounds, but later
developed severe upper respiratory tract disease. Cytologic examination of nasal discharge revealed large
numbers of spirilliform bacteria and marked rhinitis. Pan-bacterial 16S rRNA PCR and sequencing of nasal
discharge resulted in sequence consistent with a novel Helicobacter sp. related to the two previously sequenced
Helicobacter sp. from other tortoise species. Culture attempts were unsuccessful. Both tortoises were also
Mycoplasma agassizii positive by specific PCR/sequencing. Helicobacter are in the class Epsilonproteobacteria,
order Campylobacteriales and are most commonly associated with gastrointestinal disease in mammals and
birds. There are reports of H. pylori in cases of sinusitis and pharyngitis in humans, but a definitive etiologic role
has not been proven. Select coinfections may significantly exacerbate mycoplasmal respiratory disease in other
species. The potential role of Helicobacter sp. in coinfection with M. agassizii merits further investigation.
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The overview of the St. Catherines' Island gopher tortoise (Gopherus polyphemus) relocation
and research project, 1994 to 2016
Dr. Terry Norton1, Dr. Tracey Tuberville2, Dr. Bonnie Raphael3, Mr. Jeff Spratt4
1

Georgia Sea Turtle Center, 2University of Georgia Savannah River Ecology Laboratory, 3Wildlife Conservation
Society, 4Wildlife Conservation Society/St. Catherines Island Wildlife Survival Center
St. Catherines Island (SCI) is a privately owned barrier island off the coast of Georgia. A population of 74 (23
males, 32 females, and 19 immature) gopher tortoises (Gopherus polyphemus) were translocated from a
development site in Bulloch County, Georgia to SCI in 1994. Approximately 25-30 free-ranging tortoises had
been released from 1987 to 1993 and, consequently, were already present when founders from Bulloch Co.,
Georgia, were released on the island. The primary habitat utilized by the tortoises is a 162 ha pasture at the north
end of the island that was created for cattle grazing in 1950 and planted with several types of grasses. Although
grazing by cattle has been discontinued since 1982, the open habitat is maintained primarily by mowing and
occasional burning, resulting in savanna-like grassland with a scarce over-story of longleaf, slash, and loblolly
pines. Bi-annual trapping was conducted each fall and spring from 1994 to 1998. Annual spring sampling
resumed in 2001 and continued into 2013. Several waif and/or rehabbed tortoises have been released on the
island after receiving a thorough physical examination and diagnostic workup. The population has been
monitored long term for health, disease, reproduction, genetics, spatial ecology, and nutrition. Additionally, a
large number of research and training opportunities for graduate and veterinary students have been provided
through this effort. Several peer reviewed manuscripts have been published from this long term project. A head
start program from eggs collected from nests from this population to supplement other sites in Georgia has been
recently established.
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Health components of Burmese star (Geochelone platynota) translocation projects in
Myanmar
Dr. Bonnie Raphael1, Dr. Tracie Seimon2, Dr. Robert Ossiboff3, Ms. Marisa Ostek1, Ms. Ania Tomaszewicz2,
Ms. Karen Ingerman2, Dr. Brian Horne1, Dr. Steven Platt1, Dr. U Tint Lwin1, Dr. Kalyar Platt4
1

Wildlife Conservation Society, 2Zoological Health Program, Wildlife Conservation Society, 3Department of
Population Medicine and Diagnostic Services, College of Veterinary Medicine, Cornell University, 4Turtle
Survival Alliance
Burmese star tortoises (Geochelone platynota), were considered functionally extinct in the wild (CITES I) and
have been the focus of conservation efforts by the Wildlife Conservation Society (WCS) and Turtle Survival
Alliance (TSA) for more than a decade. There are approximately 3,500 captive bred and 200 wild hatched
(founders) star tortoises in 3 major propagation facilities in Myanmar. WCS and TSA have conducted incountry training programs and assisted in development, facilitation and implementation of management plans
to ensure long-term survival of star tortoises. Since 2013, 450 individual tortoises, age 4-5 years, have been
moved into soft release pens after undergoing extensive health assessments. Testing included: physical exams,
molecular diagnostics (ranavirus, intranuclear coccidia, herpesvirus, Mycoplasma sp.), complete blood counts
(WBC, differential, PCV, TS) and fecal parasitology, using portable clinical and molecular laboratories. All
tortoises had individual numbers and Burmese symbols representing Nat Spirit admonitions tattooed on their
carapaces, and microchips implanted intramuscularly. The first 150 animals had transmitters and temperature
recorders affixed to their shells. They were released to the wild after 6 months in the release pens, in 2014. The
remaining animals were released at 12 and 18 months after placement in the pens. An additional 300 tortoises
were moved into release pens at a different site, in 2015, after similar work-ups. To date, there has been excellent
site fidelity of released animals; there have been 2 confirmed deaths; and of 3 wild nests that have been found
there is evidence of successful hatching in one. To date, no known pathogens have been found in any of the
tortoises.
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Conservation medicine, sustainability, and welfare of an iconic bird: a review of whooping
cranes from North America
Dr. Barry Hartup1
1

International Crane Foundation

The whooping crane (WCHR) has returned from the brink of extinction, but remains endangered despite over
40 years of concerted conservation action. The results of a recently completed multi-year health assessment of
the Central Flyway population highlight differences from both captive and reintroduced populations that could
signal concerns. We found cutaneous chondromas present on 5% of adults; this condition has only been
observed in 0.1% of wild sandhill cranes (SACR) from Florida. Seroprevalence to infectious bursal disease virus
(IBD) was 70% in adults, compared to 15% in captive adults, 20% in reintroduced migratory adults from the
eastern US, and 75% in reintroduced non-migratory cranes from Florida (a population with a history of
outbreaks of clinical wasting syndrome and mortality consistent with IBD). Hemosporidia prevalence was 84%
compared to 64% in sympatric SACRs, and prevalence of Plasmodium was significantly greater in WHCR (30%)
than SACR (7%). Coccidial oocysts were observed in 26% of fecal samples from wintering cranes in Texas, and
frequent concentrations of birds at fresh water sources occur during drought periods. Problems with the other
strategies for recovery, ex situ captive breeding and reintroduction, are just emerging. Though the captive
population of North America is well managed, appears stable, and has few problematic disease concerns, the
offspring used for reintroductions may now be limited for success due to inadvertent captive selection and lack
of learned behaviors that foster adaptation to the transformed landscapes available to reintroduction programs.
An additional direct threat is a recent spate of illegal shootings of WHCRs, which is most destructive to the
small, reintroduced populations in the eastern and southern US (13 known incidents since 2010). These
phenomena have long-term consequences for overall population viability, and further increase the welfare
concerns and human dimensions involved in c
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Necropsy findings for bald eagles (Haliaeetus leucocephalus) and golden eagles (Aquila
chrysaetos) found dead in New York from 2000 to 2015
Mr. Kevin Hynes1, Mr. Joe Okoniewski1
1

NYSDEC - Wildlife Health Unit

In the northeastern United States bald eagle (Haliaeetus leucocephalus) populations were reduced by habitat
loss, human persecution and nest failures attributed to DDT contamination of the food web. In 1970 only one
active but unproductive nesting pair was known to remain New York. Fostering and hacking programs added
198 eagles between 1976 and 1988 with many of the hacked eagles remaining or returning to NY to nest. By 1988
there were 10 documented nesting pairs which has subsequently increased to 254 documented nesting pairs in
2014. In an effort to document mortality factors for eagles, and as part of our routine wildlife disease surveillance
program, all dead eagles found in NY were submitted to NYSDEC Wildlife Health Unit for necropsy to
determine cause of death. All carcasses (regardless of postmortem condition) were examined by gross necropsy
and gross findings determined when chemical analyses, histology, virology and/or bacteriology testing were
pursued in order to reach a cause of death determination. Standard necropsy procedures included (where
possible) morphometric measurements, descriptions of postmortem condition and gross lesions, and organ
tissue collection for laboratory testing or archive. We examined 315 eagle carcasses between 2000 and 2015.
Trauma (n=157), including motor vehicles and trains, comprised half of the mortalities. Additional mortalities
were attributed to lead poisoning (n=38), conspecific inflicted trauma (n=33), and electrocution (n=24).
Illustrations of common gross pathologies associated with different causes of death will be presented and
discussed. Although eagles appear to be recovering in NY they continue to face anthropogenic mortality sources
that could potentially limit future populations.
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Are loons on thin ice with climate change? An outbreak of winter loon rescues in the
Northeast
Dr. Nina Schoch1, Mr. John Cooley2, Mr. Eric Hanson3
1

2

Loon Preservation Committee,

3

Vermont Loon Conservation Project, Vermont Center for Ecostudies

In the Northeast, after experiencing a body molt, Common Loons (Gavia immer) typically migrate in the fall
(mid-October through late November) in response to shortening day length, to winter along the mid-and north
Atlantic coast. In late winter, they undergo a complete remigial molt prior to returning to the breeding lakes, and
so, are unable to fly for approximately a month until their flight feathers grown in. Hatch year loons migrate to
the coast after the adults, as their natal lakes freeze up, and do not molt into adult plumage until at least 2-3 years
old.
Winter, 2016 was mild until early January, when temperatures rapidly dropped below zero oF. In January, 16
Temperatures fluctuated in subsequent weeks, and in February, an additional 10 loons were reported being
treated at rehabilitation centers (2 for underlying lead toxicity and 1 for injuries related to fishing line
entanglement), and 2 had landed on a road and were released. The remaining 16 loons were all released; 2 were
hers prior to below-zero
temperatures causing the lakes to freeze, and were incapable of flight. Similarly, in 2007, 20 loons in NH had
failed to migrate prior to a late winter freeze-up, and required rescue because they had molted their flight
feathers an
-in due to loss of flight
feathers will increase with later freeze-up dates as climate change causes more variable winters in the future.
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Potential population impacts of West Nile virus on Pennsylvania ruffed grouse (Bonasa
umbellus)
Dr. Nicole Nemeth1, Ms. Lisa Williams2, Dr. Angela Bosco-Lauth3, Ms. Airn Tolnay3, Dr. Richard Bowen3, Dr.
Justin Brown2
1

University of Guelph, 2Pennsylvania Game Commission, 3Colorado State University

Since its arrival to North America in 1999, West Nile virus (WNV) has had unprecedented adverse effects on the
health of native birds across numerous taxa. In Pennsylvania, WNV was first documented statewide in 2002,
soon after which precipitous population declines were observed in Pennsylvania ruffed grouse (Bonasa
umbellus), an important gamebird species and the State bird. Statewide, grouse populations have not since
recovered. The present study assessed the potential impacts of WNV on Pennsylvania ruffed grouse populations
through integrating laboratory- and field-derived data. Methods included both experimental infections of
juvenile grouse and serology (plaque reduction neutralization test) on field-collected blood samples. Grouse
were susceptible to experimentally-induced WNV morbidity and had moderate viremia titers (mean peak:
10e6.9 plaque forming units/ml serum). Viremia was generally detectable for 4-6 days, and for up to 8 days in
birds euthanized due to illness. Forty percent (4/10) were euthanized on 7-8 days post-inoculation (DPI) due to
clinical disease (weight loss, dehydration, limb paresis); lesions in these birds included severe non-suppurative
myocarditis, myocardial degeneration, and minimal encephalitis. Among subclinically-infected grouse that
survived to 14 DPI, encephalitis was more severe and half (3/6) also had severe myocarditis, suggesting that
encephalitis is more likely a chronic manifestation of WNV in grouse, and that longer-term survival may have
been compromised in most of these birds. All inoculated grouse surviving to 14 DPI seroconverted based on
virus neutralization assays performed on serum and Nobuto strips. No in-contact sham-inoculated controls had
evidence of infection. Ongoing blood collections from hunter-harvested Pennsylvania ruffed grouse via Nobuto
strips reveal a WNV seroprevalence of 12.3% (25/204), including seropositive birds in 15 counties. Collectively,
experimental challenge data and field-derived serologic data provide insight into the distribution and extent of
WNV prevalence and the potential impacts of WNV on Pennsylvania ruffed grouse.
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Haemosporidian parasite infections in grouse and ptarmigan: prevalence and genetic diversity
of blood parasites in resident Alaskan birds
Mr. Matthew Smith1, Dr. Caroline Van Hemert1, Mr. Richard Merizon2
1

US Geological Survey, Alaska Science Center, 2Alaska Department of Fish and Game

Information regarding the prevalence and diversity of haemosporidian parasites in grouse and ptarmigan species
is limited, with few recent studies and an almost complete lack of genetic data. Future climate warming
predictions indicate the potential for an increase in the distribution and prevalence of blood parasites in
northern regions, and baseline data on blood parasite infection in resident avian host species in Alaska and other
northern regions is currently lacking. To better understand the current patterns of geographic range and host
association of haemosporidian parasites in Alaskan tetraonids, and to determine the prevalence and genetic
diversity of these parasites, we used molecular methods to screen 459 wing-tissue samples collected from grouse
and ptarmigan species across Alaska for infection by Leucocytozoon, Haemoproteus, and Plasmodium.
Infections were detected in 342 individuals (74.5%), with apparent prevalence of 53% for Leucocytozoon, 21%
for Haemoproteus, and 9% for Plasmodium. Parasite prevalence varied by region, with different patterns
observed between species groups (grouse versus ptarmigan). Leucocytozoon infection occurred more frequently
in ptarmigan, whereas Haemoproteus was more common in grouse. Plasmodium infections were detected in
grouse only. Analysis of haemosporidian DNA sequences revealed 23 unique parasite haplotypes, several of
which were identical to lineages previously detected in other avian hosts. Phylogenetic analysis revealed close
relationships between lineages from our study and those identified in Alaskan waterfowl for Haemoproteus and
Plasmodium parasites. In contrast, Leucocytozoon lineages were structured strongly by host family. Our results
provide some of the first genetic data for haemosporidians in grouse and ptarmigan species and important
baseline information on the prevalence and diversity of blood parasites in a group of northern host species.
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Epidemiology and genetic analysis of lymphoproliferative disease virus (LPDV) of wild turkeys
(Meleagris gallopavo) in New York
Ms. Katrina Alger1, Dr. Elizabeth Bunting2, Dr. Krysten Schuler2, Dr. Christopher Whipps1
1

State University of New York College of Environmental Science and Forestry, 2Cornell University College of
Veterinary Medicine
Lymphoproliferative Disease Virus (LPDV) is a retrovirus that infects wild and domestic turkeys (Meleagris
gallopavo). The first cases of LPDV in the United States were diagnosed in 2009 and subsequent surveillance has
revealed the virus to be widespread in wild turkey populations throughout much of its native range. In
commercial flocks, the virus spreads easily between birds housed in close quarters, but there is little information
about the dynamics of LPDV infection in wild birds, which presents a barrier for future management decisions.
The objectives of our study were: 1) estimate the prevalence of LPDV in wild turkeys throughout New York 2)
identify potential risk factors associated with the virus, and 3) investigate genetic and geographic patterns of
infection. We tested bone marrow, collected from hunter-harvested samples over three years (2012-2014), using
PCR to determine presence or absence of the virus. Age and sex were the strongest predictors of LPDV infection,
based on our logistic regression model, indicating a potential link between social structure and odds of infection.
s I, showed high prevalence (>50%) throughout New York, with regions of variation and several
significant clusters. Our genetic analysis coupled with historic translocation data, appears to support the
hypothesis that LPDV may have been distributed throughout the region during wild turkey restoration efforts in
the latter part of the century. In addition to illustrating the generalized link between wildlife translocation
programs and pathogen dispersal, this work provides important insights into LPDV that can be used to inform
future management or monitoring of the virus.
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Anticoagulant rodenticides in birds of prey in Massachusetts, USA, 2012-2015
Dr. Maureen Murray1
1

Tufts University, Cummings School of Veterinary Medicine

Recent restrictions on second-generation anticoagulant rodenticides (SGARs) in the United States prohibit the
sale of SGARs to general consumers while allowing SGAR use by pest management professionals (PMPs). These
restrictions were implemented in part to protect wildlife species from SGAR poisoning, which has been
documented to result in mortalities in multiple species worldwide. The objective of this study was to investigate
exposure to and toxicosis from ARs among four species of birds of prey admitted to a wildlife clinic in
Massachusetts, USA, from 2012-2015. Liver tissue from 82 birds was analyzed; 95 % were positive for SGARs. Of
the positive birds, 67 % contained residues of two or more SGARs. The cause of death was diagnosed as AR
toxicosis in 18 % of birds. Of the birds that died from AR toxicosis, 79 % had residues of more than one AR.
These data will be compared to previously published research in these same species in the same geographic
location prior to restrictions on the sale of SGARs, 2006-2010. In addition, information from pesticide use
reports (PURs) filed by PMPs with the Massachusetts Department of Agricultural Resources will be presented to
illustrate patterns of use of different SGARs in the years 2008 and 2014. The data to be presented suggest that a
regulatory approach that targets general consumer use of SGARs while allowing use by PMPs may not be
adequate to protect nontarget species.

65th Annual International Conference

113

Contributed Papers: Avian Conservation
Poisonings with chlordane and dieldrin in New York State in the 21st century
Mr. Joe Okoniewski1, Mr. Anthony Gudlewski2
1

NYSDEC - Wildlife Health Unit, 2NYSDEC - Hale Creek Field Station

Chlordane and dieldrin were used in the United States for over 25 years for a variety of uses, particularly as a soil
treatment. In addition to agricultural uses, they were used extensively to control beetle larvae (grubs) and ants on
turf, and for termite protection around building foundations. Non termiticide uses were banned nationwide in
1975. All remaining uses were finally banned in 1987. Both are is very persistent in undisturbed soil, with a half
lives of up to several years. In areas where chlordane was used extensively, insecticide resistant strains of beetles
evolved. Birds and other animals which consume soil dwelling invertebrates may accumulate hazardous levels of
chlordane metabolites and dieldrin in their tissues. Hawks, owls and other predators in turn are threatened by
consuming the invertebrate eaters. Despite the passage of time and presumed decline in soil levels, wildlife
mortality has continued in parts of New York State. From 2009 through 2015, 56 poisoning cases were
ks (Accipiter cooperi), 9 red-tailed hawks (Buteo
jamaicensis), 4 great horned owls (Bubo virginianus), 2 Peregrine falcons (Falco peregrinus), 2 eastern bluebirds
(Sialis sialia) and 5 striped skunks (Mephitis mephitis). Most of the cases originated in urban/suburban
locations, many on Long Island (n = 20) and in the Albany area (n = 15). Diagnosticians need to be aware of the
possibility of poisoning with these pesticides when examining vulnerable species from areas of likely historic use,
particularly in late spring through mid-summer.
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Factors driving rapid changes in virulence of the bacterial pathogen Mycoplasma gallisepticum
in house finches Haemorhous mexicanus
Dr. André Dhondt1, Dr. Dana M. Hawley2, Dr. Andrew P. Dobson3, Dr. David H. Ley4, Dr. Steven J. Geary5, Dr.
Wesley M. Hochachka1, Dr. Keila V. Dhondt1, Dr. Eden R. Tulman5
1

Cornell University, 2Virginia Tech, 3Princeton University, 4North Carolina State University, 5University of
Connecticut
Interactions between emerging pathogens and their hosts cause changes in both host and pathogen. A novel
strain of the bacterium Mycoplasma gallisepticum (MG), a widespread, economically important poultry
pathogen, emerged in 1994 in wild passerines in Eastern North America. In house finches its primary wild bird
host the pathogen causes severe conjunctivitis resulting in reduced survival in the wild. As the epidemic spread
2002 MG successfully spread to the western (native) range of the host. Since its emergence we have collected MG
samples, primarily from house finches. This made it possible to determine that all house finch MG isolates across
North America are derived from a single successful host jump. Nevertheless, different isolates vary strongly in
virulence: MG virulence, as measured by severity and duration of eye lesions, is rapidly and independently
increasing both in eastern and western house finches. This provides us with a tractable system to experimentally
test causes of genetic changes in virulence. We will report on experiments that test the hypothesis that increases
in virulence are the result of imperfect host immunity selecting for pathogen isolates that are sufficiently virulent
to successfully infect and transmit between non-naïve house finches. The ability of MG to evolve in virulence
and persist in house finch populations could affect population dynamics of house finches for decades to come.
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Urbanized white ibises (Eudocimus albus) are carriers of Salmonella enterica: what is the
significance to public health and wildlife?
Dr. Sonia Hernandez1
1

University of Georgia

Wild birds adapted to urban environments have different opportunities for pathogen exposure, infection, and
transmission compared to their natural conspecifics. Food provisioning by people may influence these factors,
especially when high-density mixed species flocks aggregate. White Ibises (Eudocimus albus), an iconic
Everglades species in decline in Florida, are becoming increasingly common in urbanized areas of south Florida
where most are hand-fed. We examined the prevalence of Salmonella shedding by ibises to determine the role of
landscape characteristics where ibis forage in shedding rates. We also compared Salmonella isolated from ibises
to human isolates to better understand non-foodborne human salmonellosis. From 2010-2013, 13% (n=261)
adult/subadult ibises and 35% (n=72) nestlings sampled were shedding Salmonella. The prevalence of
Salmonella shedding by ibises significantly decreased as the percent of wetlands and grasslands increased, and
increased as the proportion of parks, lawns, golf courses and similar land cover types increased, suggesting that
natural ecosystem land cover types supported birds with a lower prevalence of infection. A high diversity of
Salmonella serovars and strain types were shed by ibises, with 33% ranked in the top 20 of high significance for
people. Importantly, 44% of the Salmonella Pulsed-Field Gel Electrophoresis patterns for ibis isolates (n=43)
matched profiles in the CDC PulseNet USA database. Of these, 20% came from Florida in the same three years
we sampled ibis. Most importantly, there was a negative relationship between the amount of emergent wetland
and the number of Salmonella isolates from ibises that matched human cases in the PulseNet database. Together,
our results indicate that ibises are good indicators of salmonellae strains circulating in their environment and
they have both the potential and opportunity to transmit salmonellae to people. Finally, they may act as
salmonellae carriers to natural environments where other more highly-susceptible groups (nestlings) may be
detrimentally affected.
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Special Session: Vaccines for Conservation
What do we need to know about virus and host ecology to inform sensible interventions?
Dr. Vincent J. Munster1
1

Virus Ecology unit, Laboratory of Virology, Division of Intramural Research, National Institute of Allergy and
Infectious Diseases, National Institutes of Health
The unpredictability of the introductions of emerging pathogens, such as Ebolavirus, into the human and great
ape populations limits the potential for successful intervention. Insufficient understanding of the ecology of
these pathogens is the main reason for the absence of successful pre-emptive and prophylactic strategies targeted
at control before or during the initial phase of the cross-species transmission.
Together with human encroachment, hunting and commercial logging, emerging infectious diseases are one of
the greatest risks threatening gorilla and chimpanzee populations. Ebola virus has been associated with large
outbreaks in gorillas and chimpanzees in the Republic of Congo and Gabon. During the Ebola virus disease
outbreak in West Africa clinical trials for two Ebola virus vaccines have been initiated. With the availability of
safe and efficacious prophylactic intervention strategies the potential for vaccination of endangered wildlife
species becomes a possibility. However, to achieve success in predicting and controlling Ebolavirus outbreaks in
great apes, increased understanding of the forces that drive outbreaks is urgently needed. Incorporation of host
ecology in pathogen surveillance networks should be used to study the complex relationships between virus and
host ecology.
We will discuss how data on virus-host ecology should inform and guide potential prophylactic intervention
strategies.
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Special Session: Vaccines for Conservation
Lessons from sylvatic plague: how to assess vaccine efficacy?
Dr. Tonie Rocke1, Dr. Robin Russell1, Dr. Katie Richgels1, Dr. Marc Matchett2, Dr. Dean Biggins3
1

USGS National Wildlife Health Center, 2US Fish and Wildlife Service Charles M Russell National Wildlife
Refuge, 3USGS Fort Collins Science Center
Sylvatic plague, caused by Yersinia pestis, is a flea-borne disease of wild rodents that frequently decimates prairie
dog (Cynomys spp.) populations and associated species. The disease is considered a major contributor to the
demise of black-footed ferrets (Mustela nigripes) and other threatened North American mammals. Vaccination
against plague, via injection or through oral consumption of vaccine laden baits, is increasingly being considered
as a complementary plague management strategy to insecticidal dusting of burrows for flea control. However, to
confirm effectiveness in field settings and justify the costs of implementing a comprehensive and perhaps
perpetual vaccination program, field efficacy trials are essential. An injectable F1-V fusion vaccine was shown to
be highly efficacious in black-footed ferrets, and field evidence has demonstrated that survival of vaccinated
ferrets was twice that of non-vaccinated animals. In addition, an oral sylvatic plague vaccine (SPV), developed
for prairie dogs and delivered via baits, is currently being tested in field trials in numerous western states with
many cooperative state, federal and tribal partners. Early results suggest that SPV effects are positive and could
help mitigate plague effects on prairie dogs and possibly improve black-footed ferret recovery, although that has
yet to be tested. Discussion will focus on the methods and challenges of assessing vaccine efficacy in wild
populations. Wildlife managers want to know, does vaccination work, and if so, when, where, how long, and
how much will it cost?
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Special Session: Vaccines for Conservation
Lessons from tigers in the Russian Far East: drawing principles from puzzles
Dr. Martin Gilbert1, Dr. Luis Enrique Hernández-castro2, Dr. Dale G. Miquelle1, Prof. Sarah Cleaveland2, Dr.
Louise Matthews2, Dr. Richard Reeve2
1

Wildlife Conservation Society, 2Boyd Orr Centre for Population and Ecosystem Health, Institute of Biodiversity,
Animal Health and Comparative Medicine, College of Medical, Veterinary and Life Sciences, University of
Glasgow
Following the deaths of several Amur tigers Panthera tigris altaica in the Russian Far East from canine distemper
virus (CDV), research has been directed at understanding the need for, and design of potential mitigation
strategies. An individual-based stochastic, SIRD (susceptible-infected-recovered/dead) model showed that the
50-year extinction risk in populations consisting of 25 individuals was 1.65 times greater when CDV was present
than control populations. Extinction was also disproportionately more likely for small populations. One such
population exists in Southwest Primorskii Krai and represents the source for tiger recovery in China, and
successful reintroduction attempts in the Pri-Amur region represent another emerging isolated population with
high risk of CDV infection. Existing recommendations to improve connectivity between disjointed tiger
populations would reduce extinction risk, but are not being implemented. Field epidemiological studies
determined that CDV was circulating over a wide spatial scale, and involved both domestic and wild carnivore
hosts. The widespread involvement of wild carnivores in CDV transmission suggests that vaccination of
domestic dogs would be unable to eliminate infection of tigers. Vaccination strategies that target tigers would
reduce mortality from CDV, but are challenging in such a cryptic species, particularly as available products are
not designed for oral delivery. The SIRD model was modified to assess the impact of tiger vaccination using
several low coverage strategies with two hypothetical vaccine efficacies. Simulations suggested that 50-year
extinction risk could be reduced from 43.2% to 5.4%, depending on vaccination method. A preventive control
program that vaccinated 2-4 tigers annually provided better protection than a responsive protocol that
vaccinated up to 50% of tigers when outbreaks were detected. While these findings suggest that vaccination of
tigers would benefit their conservation, further studies are required to assess vaccine safety and efficacy in
Panthera spp., and development of orally available products could enhance program feasibility.
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Special Session: Vaccines for Conservation
Induction of virus neutralizing antibodies against canine distemper virus: towards an effective
vaccination strategy for tigers
Dr. Brian Willett1, Dr. Margaret J. Hosie1, Dr. Nicola Logan1, Dr. Martin Gilbert2, Dr. Rebecca P. Wilkes3, Dr.
Ed Ramsay3
1

MRC-University of Glasgow Centre for Virus Research, 2Wildlife Conservation Society, 3University of
Tennessee, Knoxville
Critically endangered tiger populations are at risk from infection with canine distemper virus (CDV). As field
studies in the Russian Far East have indicated that CDV circulates in wild carnivores as well as domestic dogs, it
is unlikely that vaccination of domestic dogs alone would be sufficient to prevent cross-species infection of
Amur tigers. Hence, the most effective strategy to prevent the infection of tigers would be to vaccinate the tigers
themselves. In order to assess the likely efficacy of such a strategy, we developed a vesicular stomatitis virus
(VSV)-based virus neutralising antibody (VNA) test based on field strains of CDV in the Russian Far East. Sera
collected from vaccinated UK dogs were compared with sera from unvaccinated dogs from the Russian Far East.
While the Russian dog convalescent sera displayed potent neutralisation of the field strains of CDV, UK
vaccinated dog sera displayed a degree of strain specificity. However, as both serum sets displayed good
neutralising activity, we could be confident that existing CDV vaccines would elicit protective immunity against
field strains of virus. We then extended our analyses to include sera from captive tigers vaccinated with either of
two commercial CDV vaccines. Vaccination of the tigers with a modified live virus vaccine induced potent VNA
titres after a single vaccination, the antibody titres being comparable initially to those of either vaccinated or
naturally exposed dogs and then decreasing significantly six months later. In comparison, VNA were not
detected in animals vaccinated with a canarypox vectored vaccine until after a booster vaccination one month
later. While it is not possible from these data to predict protective titres for CDV in the field, the data confirm
that both vaccines are capable of inducing cross-neutralising antibodies against vaccine and field strains of CDV
and might be suitable for future vaccination campaigns.
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Special Session: Vaccines for Conservation
Rabies vaccination of African wild dogs in the Serengeti: insights, challenges and risks
Prof. Sarah Cleaveland1
1

University of Glasgow

While there can no longer be any doubt that diseases pose a severe threat to several endangered wildlife
populations, there is still considerable debate about the most appropriate and effective approaches that could or
should be taken to mitigate against these threats. Vaccination has been one of the most effective and costeffective preventive health measures for improving the health of human and domestic animal populations, and
offers a potential solution for reducing disease risks in endangered species. However, since the advent of
vaccines more than 200 years ago, the use of human and animal vaccines has also triggered controversy, public
scrutiny, and debate, which continue to this day. Vaccination of endangered wildlife poses several scientific,
practical, ethical and philosophical considerations, which will be discussed with reference to rabies vaccination
of African wild dogs (Lycaon pictus) in the Serengeti, Tanzania in the early 1990s. The rationale, implementation
and outcome of the wild dog rabies vaccination program will be described, together with implications of the
subsequent vaccination debate for wildlife research and conservation, highlighting the parallels with
contemporary human vaccine controversies. The presentation will identify key lessons learned for the design
and implementation of future vaccination programs that might be considered for the conservation management
of endangered carnivores.
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Special Session: Vaccines for Conservation
Vaccination simulation: using epidemiological network models to inform pathogen control
strategies for wildlife conservation
Dr. Julie Rushmore1, Dr. Damien Caillaud2, Dr. Richard J. Hall1, Dr. Rebecca M. Stumpf3, Dr. Lauren Ancel
Meyers4, Dr. Sonia Altizer1
1

University of Georgia, 2UC Davis and The Dian Fossey Gorilla Fund International, 3University of Illinois at
Urbana-Champaign, 4The University of Texas, Austin
Many endangered wildlife populations are vulnerable to infectious diseases for which vaccines exist; yet,
endangered species are rarely vaccinated, in part owing to the challenges in immunizing large portions of a
population. Traditional disease modeling approaches assume individual contact rates are constant within a
population; however, this is not the case for many wildlife species, where individuals vary in frequency and
duration of contact with conspecifics. Social interactions can be formalized as contact networks, which have
great potential to better interpret the spread of infectious disease within susceptible wildlife populations.
Focusing intervention efforts on individuals with the highest contact rates could minimize the number of
animals requiring vaccination. Great apes demonstrate tremendous variation in social contacts and have
experienced major population declines from directly-transmitted pathogens. We present here a study using
detailed behavioral association data and epidemiological network models to design and evaluate disease
intervention strategies for a wild primate population. Outbreaks were simulated on monthly contact networks
parameterized with association data from a wild chimpanzee community to ask how final outbreak size depends
on pathogen infectiousness, outbreak timing, and network position of the index case. By determining traits
associated
targeted for pathogen control. Simulations of three vaccination strategies revealed that compared to random
vaccinations, the number of animals requiring immunization to curb outbreaks could be reduced by up to 35% if
chimpanzees were vaccinated based on greatest network centrality and by up to 18% if efforts focused on
individuals from easily identifiable risk groups. Overall, our work demonstrates the use and versatility of
epidemiological network models for informing wildlife vaccination strategies.
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Disseminating herpesvirus-based vaccines to target zoonoses in wild animal transmission and
reservoir species
Dr. Michael Jarvis1
1

School of Biomedical and Healthcare Sciences, University of Plymouth

Many human infectious diseases originate as zoonoses from wildlife reservoir and transmission species. Human
outbreaks of SARS and MERS, henipaviruses, and Ebola and Marburg viruses have all involved either direct or
indirect transmission from wild animals. Changes in human behavior are rapidly increasing the rate of emerging
infectious disease outbreaks, particularly in healthcare poor, wildlife host species rich regions of Africa, Asia and
South America. Many of these emerging pathogens are potentially controllable by vaccination. However, the
unpredictability and infrequency of human outbreaks, combined with their localization to under-resourced
regions that commonly involve only a relatively minor proportion of the total human population has been a
substantial hurdle to the development of vaccines for human use. Vaccination of wildlife species involved in
zoonotic transmission is an alternative strategy that has proved successful for the control of infectious disease in
wildlife transmission species, such as rabies in wild foxes and raccoons. However, these vaccination strategies
rely on baiting or darting of animals with conventional vaccines that require inoculation of each individual
animal, and are therefore are less suitable for use in non-temperate environments or inaccessible animal
populations. Disseminating herpesvirus-based vectors are a new kind of vaccine that have the potential to
overcome these problems due to their ability to spread immunity from animal to animal without the need for
direct inoculation. This vaccination approach takes advantage of the evolutionary pressure imposed on
herpesviruses to spread through their animal host, but then uses molecular engineering of the vector to enable
simultaneous spread of immunity against infectious disease. Such disseminating vaccines may have the potential
to solve many existing and currently intractable large-scale problems that beset areas of conservation,
biodiversity, human health and the environment that are not amenable to control by conventional vaccines.
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Understanding the dynamics of canine distemper virus in Amur tigers and Far Eastern
leopards in the Russian Far East
Dr. Martin Gilbert1, Dr. Nadezhda Sulikhan2, Dr. Mikhail S. Goncharuk3, Dr. Tracie Seimon4, Dr. Denise
McAloose1, Dr. Ivan V. Seryodkin5, Ms. Elena Shevtsova6, Dr. Olga V. Uphyrkina2, Dr. Linda L. Kerley3, Dr.
Melody E. Roelke7, Dr. Dale G. Miquelle1, Dr. Louise Matthews8, Prof. Sarah Cleaveland8
1

Wildlife Conservation Society, 2Institute of Biology and Soil Sciences, Far Eastern Branch of the Russian
Academy of Sciences, 3Zoological society of London, 4Zoological Health Program, Wildlife Conservation Society,
5
Pacific Geographical Institute, Far Eastern Branch of the Russian Academy of Sciences, Vladivostok, Russian
Far Eastern Federal University, 6United Administration of the State Nature Biosphere Reserve "Kedrovaya Pad'"
and "Land of the Leopard" National Park", 7Leidos Biomed Research, Inc., Frederick National Laboratory for
Cancer Research, 8Boyd Orr Centre for Population and Ecosystem Health, Institute of Biodiversity, Animal
Health and Comparative Medicine, College of Medical, Veterinary and Life Sciences, University of Glasgow
Canine distemper virus (CDV) has recently been identified as a threat to Amur tigers (Panthera tigris altaica)
and Far Eastern leopards (P. pardus orientalis) in the Russian Far East. This study aimed to describe the
epidemiology of CDV in the Russian Far East and to inform the design of control strategies to reduce infection
of tigers and leopards. Archived and novel samples were collected from domestic dogs, wild mesocarnivores and
large carnivores from three study areas with varying human densities. CDV-specific primers were used to
amplify whole haemagglutinin and fusion genes for sequencing. Viral neutralization titers were measured using
the Onderstepoort derived Bussell strain, and multivariate models used to identify risk factors for CDV
exposure. Between 1993 and 1999 CDV neutralizing antibodies were detected in 7.5% (n=40, CI:2.6 19.9%) of
large carnivore samples, confirming the presence of the virus during this period. Between 2000 and 2011
seroprevalence was 21.1% (n=71, CI:13.2 32.0%) suggesting that transmission may have increased. CDV
sequences were amplified from six tigers in 2003, 2006, 2010, and 2013, a grey wolf (Canis lupus) in 2013, and a
leopard in 2015, which aligned within the Arctic-like clade of CDV. These viruses aligned closely to 20 sequences
obtained from wild mesocarnivores collected between 2012 and 2014. No virus was detected from 73 sick and
633 healthy dogs sampled. Neutralizing antibodies were measured in mesocarnivores (24.7%, n=101, CI:17.434.0%), and unvaccinated dogs (27.2%, n= 464, CI:23.3 31.4%). Study area and age were found to be significant
predictors of exposure in dogs, with significantly higher seroprevalence in the lowest density rural study area
(OR 9.6, CI:2.8-44.8%). These findings confirm that CDV is circulating over a wide area among domestic and
wild carnivores in the RFE. The prominent role of wild carnivores in CDV circulation limits options for
mitigation via targeted vaccination of large felids.
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Surveillance for hemorrhagic septicemia in buffalo (Bubalus bubalis) as an aid to range
expansion of the Javan rhinoceros (Rinoceros sondaicus) in Ujung Kulon National Park,
Indonesia
Dr. Kurnia Khairani1
1

Cornell University

The Javan rhinoceros (Rhinoceros sondaicus) is the rarest terrestrial mammal in Indonesia. The Ujung Kulon
National Park has become the last resort for the species. Ujung Kulon is located on a peninsula surrounded by
coastline and 19 buffer villages with agricultural dominated landscapes. Water buffalo (Bubalus bubalis)
regularly invade the national park boundary and bring unknown health risks to the Javan rhinoceros and serves
to jeopardize future plans to create a new, and geographically distinct, population outside of the park.
Hemorrhagic septicaemia (known locally as Septicaemia epizootica) is caused by the gram-negative bacteria,
llages were collected for a 1-year
period from June 2012 to July 2013. The biological samples included deep nasal swabs (n=85) for bacterial
culture and blood samples (n=770) for serological testing. No animals were found to be positive on culture.
However, serology revealed a seroprevalence in this population of 1.8 percent (14 of 770 animals). Serology was
compared with possible risk factors through a structured questionnaire and survey of local livestock owners. A
positive titer to hemorrhagic septicemia was correlated with specific factors including substandard husbandry
practices: lack of a permanent area to house buffalo at night, low body condition score (BCS=2), high body
, and a grazing system that
utilized feed sources inside the national park. Sex, age, vaccination status and season were not associated with a
positive serologic response. Discovery of a low prevalence of hemorrhagic septicemia in the buffalo impacted
Indonesian policy through reinstatement of a vaccination program for Pasteurella; disease impacts management
decisions for both buffalo and rhinoceroses in this ecosystem.
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Modeling vaccination strategies as a management tool for sylvatic plague in prairie dog
populations in the western USA
Dr. Katherine Richgels1, Dr. Robin Russell2, Dr. Daniel Walsh2, Dr. Marc Matchett3, Dr. Tonie Rocke2
1

University of Wisconsin School of Veterinary Medicine, 2USGS National Wildlife Health Center, 3US Fish and
Wildlife Service Charles M Russell National Wildlife Refuge
Sylvatic plague, caused by the bacterium Yersinia pestis, often causes large epizootics and population extirpation
in prairie dogs and other ground squirrels in the western United States. This causes significant problems for
management agencies who want to maintain prairie dog populations that can support reintroduced black-footed
ferrets, a highly endangered mammal that preys solely on prairie dogs. Recently, an ingestible sylvatic plague
vaccine was developed and proven effective in laboratory studies. Here, we develop an individual based spatially
explicit model of plague dynamics that is based on the output of spatial mark-recapture models to estimate
spatial distributions of prairie dogs within colonies and their local movement patterns. We then used this model
to simulate potential oral vaccination applications and their effectiveness in protecting prairie dog populations
from plague outbreaks. We found that the probability of a plague epizootic occurring decreased with increasing
effective vaccination levels. We provide recommendations for future vaccination strategies for prairie dog
colonies based on two management goals, to maintain occupancy (i.e. vaccination levels needed to reduce
mortality from epizootics) and to provide herd immunity (i.e. vaccination levels needed to prevent disease
colonization).
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Differential gene transcription and sequence variation in island foxes (Urocyon littoralis) with
amyloid A (AA) amyloidosis
Dr. Patricia Gaffney1, Mrs. Carmel Witte2, Dr. Deana Clifford3, Dr. Terry Gaasterland1, Dr. Christina
Sigurdson1
1

University of California, San Diego, 2San Diego Zoo Global, 3California Department of Fish and Wildlife

The island fox (Urocyon littoralis) is an endangered species that lives exclusively on the California Channel
islands and has a high prevalence (34%) of amyloid A (AA) amyloidosis. AA amyloidosis is a fatal misfolded
protein disease that occurs secondary to chronic infection or inflammation and intermittent or prolonged
elevation of the acute phase protein serum amyloid A (SAA). The majority of island foxes die with evidence of
chronic infectious diseases (88%), yet not all animals develop AA amyloidosis. The prevalence of AA
amyloidosis differs between the six genetically distinct, island-specific subspecies, and amyloidosis is not
objective of this study is to investigate the underlying genetic mechanisms of AA amyloidosis in island foxes.
Protein sequencing by mass spectrometry identified an amyloidogenic SAA protein sequence. Gene expression
analysis revealed differential upregulation of genes in the SAA transcription pathway in island foxes with AA
amyloidosis (n=70 AA pos; n=69 AA neg), including pro-inflammatory cytokines IL-6, IL-1α, and IL-1β,
transcription factor cis-enhancing binding protein (C/EBP-δ), and SAA. This suggests an IL-6 mediated
pathway driving SAA expression. While SAA gene expression was elevated in diseased individuals, SAA in
serum was not elevated, indicating that gene expression more reliably correlates with disease status. Utilizing
high through-put gene sequencing, 14 SNPs unique to all island fox subspecies were identified in the region of
the SAA gene family, including a SNP in the C/EBP binding site of SAA2. Together, these studies identify key
mediators of SAA gene expression in island foxes with AA amyloidosis and a SNP that lies within the SAA
transcription pathway. These findings contribute to the understanding of genetic influences on AA amyloidosis
in foxes and may help formulate targeted treatment strategies for foxes and other affected wildlife species.
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High prevalence and diversity of hemotropic mycoplasmas in wild carnivores in Spain
Dr. Javier Millán1, Ms. Veronica Delicado2, Dr. Roser Velarde3, Mr. Emilio Garcia4, Dr. Alvaro Oleaga5, Mr.
Luis Llaneza4, Dr. José Vicente López-Bao6, Mr. Vicente Palacios4, Dr. Alexis Ribas7, Ms. Nieves Negre8, Dr.
Alejandro Rodríguez9, Dr. Fernando Esperón2
1

Universidad Andres Bello, 2Instituto Nacional de Investigación y Tecnología Agraria y Alimentaria (INIA),
3
Universitat Autònoma de Barcelona, 4Asesores en Recursos Naturales (A.RE.NA), 5Spanish Wildlife Research
Institute IREC, 6Oviedo University, 7UNIVERSITAT DE BARCELONA, 8Consorci per a la Recuperació de la
Fauna de les Illes Balears (COFIB), 9Estación Biológica de Doñana - CSIC
Hemotropic mycoplasmas or hemoplasmas are cell-wall free bacteria that attach to red blood cells and
potentially induce hemolytic anemia. Except for felines, very little information is available about hemoplasma
infection in wild carnivores. To determine the prevalence of hemoplasmas in wild carnivores in Spain. Spleen
samples of 228 carnivores (eight species, four families) were analyzed by a real-time PCR which targets a 391 bp
of the 16S rRNA gene of the Mycoplasma spp. The obtained amplicons were sequenced and compared with
sequences from the GenBank. Prevalence was 37.3%: badger Meles meles (49/85), red fox Vulpes vulpes (1/41),
wolf Canis lupus (6/37), genet Genetta genetta (7/27), pine marten Martes martes (11/23), stone marten M. foina
(6/9), weasel Mustela nivalis (4/4), wildcat Felis sylvestris (1/2). Fifty readable sequences were obtained, resulting
in 12 differetns ntST: ntST-1 (22 badgers, one stone marten) had 99% identity a Mycoplasma infecting raccoons
Procyon lotor in USA; ntST-2 (three badgers, one stone marten), 100% identity with a Mycoplasma infecting
bats in Spain; ntST-3 (four genets, one badger) and ntST-11 (one wildcat), 99.4% and 99.7% with M.
haemominutum; ntST-4 (three stone martens), 99% to M. hematoparvum; ntST-5 (two badgers) and ntST-7
(one stone marten), 98% with a different Mycoplasma infecting raccoons; ntST-6 (one badger, one stone
marten), 100% with M. hematoparvum; ntST-8 (one pine marten) and ntST-9 (one genet), 98.7% with two
further Mycoplasmas from Spanish bats; ntST-10 (one fox), 98% with M. turicensis; and ntST-12 (six wolves),
100% with M. hemocanis. There is a potential role for wild carnivores in the epidemiology of hemoplasmas
known to infect dogs and cats. Infection by hemoplasmas recently reported from bats indicates transmission
between phylogeneticaly distant species. A hemoplasma previously found in raccoons was prevalent among
badgers and may represent a truly hemoplasma of wild carnivores.
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Species distribution models and maps provide insights into current and potential future
distributions of bats and bat-borne rabies
Dr. Mark Hayes1
1

US Geological Survey

The geographic distributions of highly visible species, such as large mammals, are usually well known, but less is
known about the distributions of cryptic or nocturnal species that vector pathogens. Many species of bat are
small, reclusive, and rarely observable during daytime. Species distribution models (SDMs) have been used to
suggest sites with high potential for occurrence of rare or cryptic species, and for development of disease
management plans. We analyzed the distributions of 2 North American bat species that vector rabies virus, each
with different geographic distributions and natural histories: hoary bats (Lasiurus cinereus; N=2,753 occurrence
records), which roost individually in trees, undergo continental-scale migrations, and are occasionally
encountered by humans; and vampire bats (Desmodus rotundus; N=7,094 occurrence records), which can roost
in large congregations, do not migrate, and can pass rabies virus to cattle, causing substantial impacts to
agricultural economies. We analyzed and mapped the distributions of these species using 5 approaches to species
distribution modeling: logistic regression, multivariate adaptive regression splines, boosted regression trees,
random forest, and maximum entropy. SDM performance using standard metrics was higher for vampire bats
(AUC = 0.94, sensitivity = 0.91, specificity = 0.85) than for hoary bats (AUC = 0.88, sensitivity = 0.75, specificity
= 0.83). For hoary bats, seasonally-dynamic SDMs suggested that hoary bats winter in regions with relatively
long growing seasons where temperatures are moderated by proximity to oceans, then move to the continental
interior for summer. For vampire bats, SDMs suggested that the northern portion of the distribution is
constrained by winter temperatures, and that the northern edge of the distribution may gradually move
northward under the influence of future climate conditions. These results demonstrate how species distribution
models and maps can help generate insights into the current and future distributions of wildlife species that
vector pathogens.
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Trypanosome and leishmania infection in sloths (Choloepus hoffmanni and Bradypus
variegatus) in Panama
Dr. Nicole Gottdenker1, Dr. Jose Calzada2, Mr. Kadir Gonzalez2, Ms. Vanessa Pineda2, Ms. Anamaria
Santamaria2, Ms. Chystrie Rigg2, Ms. Milixa Perea2, Ms. Carmen C. De Junca3, Dr. Luis Fernando Chaves4, Dr.
Azael Saldaña2
1

Department of Pathology, University of Georgia College of Veterinary Medicine, 2Instituto Conmemorativo
Gorgas de Estudios de la Salud, 3University of Panama, 4Nagasaki University School of Tropical Medicine
Two-toed (Choloepus hoffmanni) and three-toed (Bradypus variegatus) sloths are commonly found across
undisturbed and fragmented Neotropical forest landscapes. Two and three-toed sloths harbor a wide range of
viruses and protozoan parasites, including those causing vector-borne zoonoses, such as Leishmania spp.
parasites. Although in Panama sloths are common blood meals for Rhodnius pallescens, the principal local
vector of Trypanosoma cruzi, the Chagas disease agent, the role of sloths in trypanosome transmission is poorly
understood. The objective of this study was to evaluate trypanosome (T. cruzi and T. rangeli) and leishmania
infection prevalence in sloths from a fragmented forest landscape. The competence of sloths in the trypanosome
transmission cycle was evaluated by xenodiagnosis. In 3 sites in fragmented forest landscapes west of the
Panama Canal, 66 sloths (N=15 Bradypus variegatus and N=51 Choloepus hoffmanni) were captured,
immobilized, examined, blood was taken, and xenodiagnostic studies were performed using using 10 nymphs
(4th or 5th instars) of uninfected R. pallescens. Leishmania spp. Were identified by kDNA PCR and PCR-RFLP
of the hsp-70 gene. Duplex PCR and culture were used to evaluate single and co-infections with T. cruzi and T.
rangeli. Overall, Leishmania spp. were detected in 54% of sloths (36/66) and 32% (21/66) of sloths were positive
for trypanosomes by duplex PCR; 1.5% (N=1) T. cruzi, 27.3% (N=18) T. rangeli, and 3% (N=2) T. cruzi-T.
rangel co-infection. Of 29 sloths tested by xenodiagnosis, 13 were positive for T. rangeli, 3 were positive for T.
cruzi, and 13 were negative. Results suggest that sloths are highly competent reservoirs for T. rangeli, but less
likely to transmit T. cruzi to vectors, echoing historical studies before the molecular diagnostic era. Behavior, life
history traits, and vector-host interactions may explain why sloths are unlikely to be highly competent reservoirs
for T. cruzi, yet important reservoirs for Leishmania spp.
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First report on foot disease in the endangered huemul deer (Hippocamelus bisulcus)
Mr. Alejandro Vila1, Dr. Cristobal Briceño2, Dr. Ana Hinojosa3, Dr. Denise McAloose4, Dr. Tracie Seimon4, Dr.
Manuel Quezada5, Mr. Jose Paredes3, Mr. Ivan Avendaño3, Dr. Alejandra Silva3, Dr. Marcela Uhart6
1

Wildlife Conservation Society Chile, 2Facultad de Ciencias Veterinarias y Pecuarias, Universidad de Chile,
3
Departamento de Patrimonio Silvestre, Corporación Nacional Forestal., 4Zoological Health Program, Wildlife
Conservation Society, 5Depto. de Patología y Medicina Preventiva, Universidad de Concepcion, 6University of
California, Davis
The huemul deer (Hippocamelus bisulcus) is an endangered neotropical cervid endemic to southern Argentina
National Park, Chile, recorded from April 2005 to August 2010. All affected deer displayed similar but varying
degrees of clinical signs, including lameness and soft tissue swelling in one or more limbs proximal to the hoof or
in the interdigital space and, in some cases, ulceration of the swollen areas and/or abnormal wear or growth of
one or both of the claws. Some cases spontaneously and completely resolved; others progressed to more severe,
proliferative and/or suppurative forms in which partial or complete loss of the hoof structure occurred. Animals
showed signs of intense pain such as marked lameness, reluctance to bear weight on the affected feet, and
reduced mobility followed by loss of body condition and prolonged recumbency, which often preceded death.
The disease affected both genders and all age categories. The severity of clinical disease was variable and in a
third of affected animals, resulted in complete incapacitation and death. Morbidity and mortality rates ranged
from 40 to 80% and 13 to 40%, respectively. Diagnostics were limited to a single case from which samples were
available. Histology revealed severe papillomatous hyperplasia and dermatitis. Bovine papillomavirus
immunohistochemistry and PCR for papillomaviruses, herpesviruses, poxviruses, adenoviruses, flaviviruses and
iridovirus were negative. Silver staining revealed superficial organisms suggestive of Treponeme spp. infection,
an additional differential that is also being pursued. Despite severe limitations in outbreak investigation, this is
the first documentation of a disease which might pose a considerable conservation threat for huemul deer in
Chilean Patagonia. Furthermore, this report illustrates the need for improved monitoring of huemul deer and
synergistic, rapid response efforts, to adequately address disease events threatening this species.
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The recent incursion and advance of ASF in Europe and challenges posed by wild boar (Sus
scrofa)
Dr. Dolores Gavier-Widen1, Dr. Henrik Uhlhorn1, Dr. Francisco Ruiz-Fons2
1

National Veterinary Institute (SVA),, 2Instituto de Investigación en Recursos Cinegéticos (IREC)

African swine fever (ASF) is a viral hemorrhagic disease of suids. Its potential impact on the pig industry,
international trade, game sector and rural livelihoods could be devastating for the European Union (EU), with a
total pig population of 149 million and an annual export of over 2.17 billion Euro. There is particular concern
about the epidemiological role of European wild boar (Sus scrofa) population, which has grown exponentially in
recent decades, and now forms a continuous population of 3.5 million across Europe. The objectives of this
presentation are: 1. To provide an update on the recent incursion and advance of ASF in Europe; 2. To
introduce/present the recently initiated Action in Europe: ASF-STOP. Materials for this study were
epidemiological reports (OIE, EU-Animal Disease Notification System) and published data. ASF emerged in
continental Europe through an incursion in Georgia in 2007, thereafter spread into Armenia affecting domestic
pigs and wild boar, and expanded into Azerbaijan, Russia, Ukraine and Belarus causing large-scale epidemics in
domestic pigs. Simultaneous infection of domestic pig and wild boar populations has led to persistence of ASF.
The wild boar population provides an easy route for ASF spread. ASF entered the EU in 2014 with the first cases
in Lithuania followed by Poland, Latvia and Estonia. The first detection in these four countries was in wild boar
found dead. There are no vaccines available and ASF continues to advance. ASF-STOP is a networking Action
financed by the EU that brings together scientists from 27 European countries with the main aim of
understanding and combating ASF. The Action has a strong component of wild boar work, including biology,
management, epidemiology and ASF-pathobiology. ASF is an emerging infection that threatens the pig industry.
The growing wild boar population in Europe poses a major challenge for the control of ASF.

132

Wildlife Disease Association

Contributed Papers: One Health
Assessing the dispersal of viruses and parasites via migratory birds at the edges of North
America
Dr. Andrew Ramey1
1

US Geological Survey

Wild birds may introduce viruses and parasites into naive host populations via migration. Therefore, sampling
birds at the margins of North America, where the distribution of animals wintering in different regions overlap,
may be useful for detecting the dispersal of infectious agents and understanding the extent of viral and parasite
exchange. Through the use of molecular methods and avian migration tracking, we assessed the evidence for
viral and parasitic exchange at three edges of North America: the Arctic, Beringia, and the United States Gulf
Coast. In the Arctic, we tested waterfowl for blood parasites and found evidence for locally-acquired
Leucocytozoon infections, Haemoproteus parasites likely acquired at non-breeding areas, and an absence of
Plasmodium. These results elucidate the contemporary range of avian malarial parasites relative to the Arctic
and facilitate future assessments of parasite range shifts. In Beringia, we assessed viral and parasite exchange
between East Asia and North America by migratory birds and found evidence for interhemispheric dispersal of
influenza A viruses, avian paramyxovirus serotype 1, and two genera of blood parasites. Our results suggest that
interhemispheric exchange of infectious agents by migratory birds may be extensive and that sampling in the
Beringian region may facilitate early detection of introduction events. Through the sampling of blue-winged teal
along the United States Gulf Coast, we found evidence for the exchange of influenza A viruses and blood
parasites between North America and the Neotropics, including the acquisition of Plasmodium infections by teal
at Neotropical wintering areas. These results highlight a southern pathway by which foreign-origin pathogens
may be introduced by migratory birds into the United States. Collectively, this research demonstrates the active
exchange of viruses and parasites at the margins of North America and identifies areas to consider for targeted
surveillance for introductions and range expansions of non-endemic pathogens.
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Contributed Papers: One Health
Higher rates of environmental contamination and site fidelity associated with increased
prevalence of Salmonella enterica in urban American white ibis (Eudocimus albus)
Dr. Maureen H. Murray1, Dr. Sonia Hernandez1, Mr. R. Scott Rozier2, Dr. Jeffrey Hepinstall-Cymerman2, Ms.
Anjelika Kidd1, Dr. Erin Lipp2
1

University of Georgia, The Southeastern Cooperative Wildlife Disease Study, 2University of Georgia

While many wildlife species are unable to adapt to urban areas, others can be attracted to human resources,
including species of conservation concern such as the American white ibis (Eudocimus albus). White ibis are
charismatic and regularly fed by the public in urban parks, promoting constant high bird densities which, in
turn, may increase their exposure to pathogens if they regularly forage in urban areas. To test this hypothesis, in
fall 2015 and spring 2016 we compared the movements and prevalence of Salmonella enterica shedding for 102
ibis captured in urban parks and wetlands in South Florida, 32 of which were fitted with GPS transmitters.
Sampled ibis, soil, and water at urban parks had high Salmonella prevalence (71% of soil or water samples, 51%
of birds) relative to wetlands (31% of soil or water, 28% of birds, p = 0.02). Ibis captured in urban parks also
exhibited relatively higher rates o
hours during the day) for 71 ± 28% of days monitored and for 7 ± 2 hours per day. In contrast, ibis that foraged
in wetlands traveled over larger areas and did not forage re
0.8 of days monitored). During this period, the prevalence of Salmonella shedding in urban ibis was highly
correlated with rates of water contamination at the urban park of capture (R2 = 0.87, p < 0.001). Our results
suggest that higher site fidelity, likely from human feeding, coupled with higher rates of habitat contamination
may lead to increased prevalence of environmentally-acquired pathogen infection for urban birds. Our results
help to elucidate the effects of urbanization on wildlife health and can be used to mitigate the spread of zoonotic
pathogens.
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Potential of fish eating birds to spread virulent Aeromonas hydrophila
Dr. Fred Cunningham1, Ms. Katie Hanson-Dorr1, Ms. Lorelei Ford2, Dr. Larry Hanson2
1

USDA, APHIS, Wildlife Services, National Wildlife Research Center, 2Mississippi State University-College of
Veterinary Medicine
Aeromonas hydrophila is a Gram-negative, rod shaped, facultative anaerobic bacterium that is ubiquitous to
freshwater and slightly brackish aquatic environments and can cause infections in fish, humans, reptiles and
avian species. Recent severe outbreaks of disease in commercial catfish aquaculture ponds have been associated
with a highly virulent Aeromonas hydrophila strain (VAh) that is genetically distinct from less virulent strains.
Previous research has shown that Great Egrets, Double-crested Cormorants (Phalacrocorax auritus), American
White Pelicans (Pelecanus erythrorhynchos), and Wood Storks (Mycteria americana) can carry and shed viable
VAh after consuming fish infected with VAh. These fish-eating birds can serve as a reservoir for VAh and may
spread the pathogen while foraging on uninfected catfish ponds.
Therefore, our objectives were to 1. Examine the role of fish-eating birds in the epidemiology and spread of VAh,
2. Evaluate the potential and likely process for colonization of VAh in non- endemic catfish ponds by evaluating
transmission using a piscivorous bird (Great Egret, Arde alba) model in experimental ponds. We found that
VAh survives passing through the GI tract of Great Egrets and viable VAh can be shed at substantial levels for a
limited period when birds consume infected fish. We found that both treatment ponds had positive qPCR results
for VAh while the control pond remained negative. VAh was detected in fish, pond water, chironomids,
invertebrates, snails and mud from treatment ponds. We conclude that fish eating birds that consume fish
infected with VAh can spread the bacteria to naïve ponds and cause a disease outbreak.
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Contributed Papers: One Health
Recent changes in infectious diseases of European wildlife
Dr. Lisa Yon1, Dr. Dolores Gavier-Widen2, Mr. James Paul Duff3, Dr. Erik Agren2, Dr. Karoly Erdelyi4, Dr. Ezio
Ferroglio5, Dr. Francisco Ruiz-Fons6, Dr. Gete Hestvik2, Dr. Dan Horton7, Dr. Jacques Godfroid8, Dr. Jean
Hars9, Prof. Thijs Kuiken10, Prof. Iwona Markowska-Daniel11, Dr. Antonio Lavazza12, Dr. An Martel13, Dr.
Aleksija Neimanis2, Dr. Stephen Price14, Dr. Marie-Pierre Ryser-Degiorgis15, Dr. Frederik Widen2
1

University of Nottingham, School of Veterinary Medicine & Science, 2National Veterinary Institute (SVA),,
3
Animal and Plant Health Agency (APHA) Diseases of Wildlife Scheme, 4Veterinary Diagnostic Directorate National Food Chain Safety Office, 5University of Turin, 6Spanish Wildlife Research Institute IREC, 7University
of Surrey, 8University of Tromsø - the Arctic University of Norway, 9Office National de la Chasse et de la Faune
Sauvage (ONCFS), 10Erasmus University Medical Centre, 11National Veterinary Research Institute, 12Istituto
Zooprofilattico Sperimentale della Lombardia e dell'Emilia Romagna (I.Z.S.L.E.R.), 13Ghent University,
14
University College London, 15Centre for Fish and Wildlife Health, Vetsuisse Faculty, University of Bern
Infectious diseases of European wildlife present a potential risk not only to biodiversity but when shared with
domestic animals and people to livestock production and public health. Because the prevalence and
distribution of these diseases may change rapidly, continuous monitoring is necessary to be able to develop
adequate management strategies. In the absence of a formal European wildlife health surveillance network, data
on wildlife diseases across Europe are not compiled centrally and information tends to be patchy. We have
reviewed changes in the last five years for the following pathogens occurring in European wildlife: African swine
fever virus, Mycobacterium bovis, bluetongue virus, rabbit viral haemorrhagic disease virus, European brown
hare syndrome virus, hepatitis E virus, Leishmania infantum, filovirus, Echinococcus multilocularis, Francisella
tularensis, Brucella species, Batrachochytrium species, West Nile virus, amphibian ranavirus, avian influenza
virus, canine distemper virus, marine mammal morbilliviruses, rabies virus, Schmallenberg virus, Coxiella
burnetii, Crimean-Congo haemorrhagic fever virus, Salmonella species, and hantaviruses. Pathogens of
particular concern to biodiversity were Batrachochytrium salamandrivorans in salamanders and H10N7
influenza virus in harbor seals; pathogens of concern for their impact on livestock were African swine fever virus
in wild boar and H5N8 influenza virus in wild birds; pathogens of particular public health concern included
Crimean-Congo haemorrhagic fever virus, and Marburg and Ebola viruses. The trends and emerging threats
identified in this review underscore the need for more intensified wildlife health surveillance in Europe and
better coordination with domestic animal and human health surveillance, in order to achieve a true One Health
approach in Europe.
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A One Health approach to an epidemiological and ecological understanding of Rift Valley
fever virus
Dr. Melinda Rostal1, Ms. Catherine Machalaba1, Dr. Noam Ross1, Ms. Veerle Msimang2, Mr. Alan Kemp2, Dr.
Assaf Anyamba3, Dr. Cornie Van Huyssteen4, Dr. Robert Brand5, Dr. Petrus Van Vuren2, Dr. Claudia Cordel6,
Prof. Janusz Paweska2, Dr. William Karesh1
1

EcoHealth Alliance, 2Centre for Emerging and Zoonotic Diseases, National Institute for Communicable
Diseases, 3NASA Goddard Space Flight Center, Biospheric Science Laboratory & Universities Space Research
Association, 4Soil- and Crop- and Climate Sciences Department, University of the Free State, 5Vegetation
Ecology Consultant, 6ExecuVet PTY
Rift Valley fever virus (RVFV) is an arbovirus that frequently occurs as an outbreak precipitated by
environmental conditions ideal for vector emergence and causes disease in domestic and wild ruminants as well
as people. These attributes make RVFV an ideal system to demonstrate the benefits of a One Health Approach.
To develop and implement a One Health disease program to demonstrate the cost-effectiveness, personnel
efficiency and improved scientific power to support conclusions and recommendations.
A multidisciplinary team of experts was established to investigate RVFV dynamics. A framework to facilitate the
sharing of expertise and results was developed. Metrics measuring project costs and personnel efficiency were
developed and used to estimate cost-savings for a One Health project compared to the estimated cost of a siloed
approach. Further metrics to evaluate the impact of research published by the project are being developed.
Over 1.5 years there has already been a noticeable cost-savings, demonstrated by an assessment of projectrelated transportation for the vegetation, soil science, and human, wildlife and domestic animal epidemiological
teams. The One Health approach saved 41% in transportation-related costs ($12,259 vs. estimated $20,800).
Likewise the approach led to a 31% reduction in the number of trips requiring transportation.
One Health approaches are often touted as being more efficient than traditional siloed approaches; however, few
analyses have been conducted to demonstrate actual cost-savings of One Health Programs. Due to the complex
ecological system of RVFV, quantitative efficiency-data can be analyzed to evaluate and support One Health
approaches.
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Wildlife trade and human health in Lao PDR: an assessment of the zoonotic disease risk in
markets
Dr. Sarah Olson1, Dr. Zoe Greatorex1, Ms. Sinpakone Singhalath1, Mr. Soubanh Silithammavong2, Ms.
Khongsy Khammavong1, Dr. Amanda Fine1, Ms. Wendy Weisman1, Dr. Bounlom Douangngeun3, Dr.
Watthana Theppangna3, Dr. Lucy Keatts1, Dr. Martin Gilbert1, Dr. William Karesh4, Mr. Troy Hansel1, Dr.
Susan Zimicki5, Dr. Kathleen O'Rourke5, Dr. Damien Joly2, Dr. Jonna Mazet6
1

Wildlife Conservation Society, 2Metabiota, 3National Animal Health Laboratory, Department of Livestock and
Fisheries, 4EcoHealth Alliance, 5FHI360, 6University of California, Davis
Although the majority of emerging infectious diseases can be linked to wildlife sources, most pathogen spillover
events to people could likely be avoided if transmission was better understood and practices adjusted to mitigate
risk. Wildlife trade can facilitate zoonotic disease transmission and represents a threat to human health and
economies in Asia, highlighted by the 2003 SARS coronavirus outbreak, where a Chinese wildlife market
facilitated pathogen transmission. Additionally, wildlife trade poses a serious threat to biodiversity. Therefore,
the combined impacts of Asian wildlife trade, sometimes termed bush meat trade, on public health and
biodiversity need assessing. From 2010 to 2013, observational data were collected in Lao PDR from markets
selling wildlife, including information on volume, form, species and price of wildlife; market biosafety and
visitor origin. The potential for traded wildlife to host zoonotic diseases that pose a serious threat to human
health was then evaluated at seven markets identified as having high volumes of trade. At the seven markets,
during 21 observational surveys, 1,937 alive or fresh dead mammals (approximately 1,009 kg) were observed for
sale, including mammals from 12 taxonomic families previously documented to be capable of hosting 36
zoonotic pathogens. In these seven markets, the combination of high wildlife volumes, high risk taxa for
zoonosis and poor biosafety increases the potential for pathogen presence and transmission. To examine the
potential conservation impact of trade in markets, we assessed the status of 33,752 animals observed during 375
visits to 93 markets, under the Lao PDR Wildlife and Aquatic Law. We observed 6,452 animals listed by Lao
PDR as near extinct or threatened with extinction. The combined risks of wildlife trade in Lao PDR to human
health and biodiversity highlight the need for a multi-sector approach to effectively protect public health,
economic interests and biodiversity.
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Hunter-based ape mortality surveillance in Northern Republic of Congo
Dr. Kenneth Cameron1, Dr. Alain Ondzie1, Dr. William Karesh2, Dr. Jean-vivien Mombouli3, Dr. Sarah Olson1
1

Wildlife Conservation Society, 2EcoHealth Alliance, 3National Public Health Laboratory, Ministry of Health

Ebola virus disease (EVD) has caused significant mortality amongst western lowland gorillas (Gorilla gorilla
gorilla) and central chimpanzees (Pan troglodytes troglodytes) in central Africa. Over 20+ years, multiple EVD
epizootics have occurred in the region of Odzala-Koukoua National Park (OKNP) in northern Republic of
detecting great ape mortality in free-ranging populations and collecting biological samples for diagnostics. Since
2007, in partnership with the Congolese Ministry of Health, the Wildlife Conservation Society (WCS) has
conducted hunter-based ape mortality monitoring in the peri-OKNP region. Hunters are educated about Ebola
virus, the dangers of EVD and how to reduce human exposure. In return, they report ape and other large
mammal carcasses. A WCS veterinary team confirms the presence of the carcass(es), collects biological
specimens for diagnostic testing and conducts directed reconnaissance walk surveys for additional carcasses and
to collect ecological data (ape, human and other large mammal sign). The network involves nearly 2,500 hunters
in more than 160 villages, effectively covering more than 114,000 km2 of high-EVD-risk landscape. Since 2007
the network has confirmed 14 gorilla and 3 chimpanzee carcasses. None have tested positive for Ebolavirus.
Since EVD epidemics in the region have been preceded by epizootics, this NGO-government partnership also
functions as an early warning system for human health.
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Host range overlap among pathogens of free-ranging swine, other wild and farmed species,
and humans implications for risk management of feral swine in North America
Dr. Steven Sweeney1, Mr. Ryan Miller1, Dr. Chris Slootmaker2, Mr. Jason Holderieath2, Dr. Daniel Grear3, Mr.
Paul Di Salvo1, Ms. Deborah Kiser1, Dr. Stephanie Shwiff2
1

USDA, APHIS, Veterinary Services, Center for Epidemiology and Animal Health, 2USDA, APHIS, Wildlife
Services, National Wildlife Research Center, 3USGS National Wildlife Health Center
Estimating the risk of disease spread from free-ranging (feral) swine (Sus scrofa) to livestock, wildlife and people
is a key objective of the USDA APHIS National Feral Swine Damage Management Program. To address this
issue, we used a structured literature review to evaluate the status of known pathogens of swine and their
coexistence in other host species groups in North America. Further, we illustrated the economic importance of
managing disease risks in feral swine by estimating the number of farms and rural populations in the United
States potentially at risk of feral swine contact and by examining agricultural export values following animal
disease outbreaks in other countries. We identified 34 known swine pathogens that cause clinical disease in
livestock, poultry, North American cervids, and humans. On average, swine shared 73% of bacterial, 39% of
viral, and 63% of parasitic pathogens with other species groups. Bovids (cattle, sheep, and goats) had the most
pathogens (82%) in common with swine. Only 45% of reportable domestic swine pathogens had published
surveillance studies for wild swine. Investigation of economic impacts found a median export decline of 18%
after a reportable animal disease outbreak that translated to USD $2.8 billion in U.S. agricultural exports. The cooccurrence of wild swine and farms increased at an annual mean rate of 1.2% with as much as 57% of all farms
and 77% of all agricultural animals residing in counties with wild swine. Our risk assessment identified
significant gaps in knowledge required to inform surveillance, risk assessments, scientific studies, and risk
mitigations for diseases of free-ranging swine in the United States.
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Pot farms: impacts to fish, wildlife and water quality
Dr. Andrew Gordus1, Mr. Nathaniel Arnold1, Mr. Scott Bauer1, Mr. Shane Krogen2
1

California Department of Fish and Wildlife, 2High Sierra Volunteer Trail Crew

Illegal clandestine marijuana cultivation sites, also known as pot farms, are reaching epidemic levels, both on
private and public lands, throughout California causing significant environmental resource damage. Habitats are
being destroyed, fish are impacted and wildlife are either poached for food or killed to protect the crop. Sixty-five
percent of California's water supply originates in the Cascade and Sierra Nevad
water supply is being contaminated by clandestine marijuana cultivation sites. Both over the counter and illegal
chemicals are being found in these grows. Malathion and containers with Spanish labels that contain nonregistered California chemicals such as Tamaron (organophosphate - Methamidophos), Metafos (methyl
parathion), Furdan (carbofuran), Agro-fum 57 (aluminum phosphide), Ratone (trizinc diphosphine), Fusfuro de
zinc (zinc phosphide), DDT products, and chlordane are often found in these grows. These illegal chemicals are
being imported into California as part of these illegal operations. Anti-coagulant rodenticides and fertilizers are
the most common chemicals. Secondary mortality from anti-coagulants in predators is common. Streams are
being dammed and diverted and the chemicals are mixed into the pooled water. The water is either allowed to
flow down the stream channel or is piped to the plants. The contaminated "tail water" continues to flow
downstream or during rain events after the growing season. The pot farms create trash piles, and contaminate
soil and water. The negative environmental impacts have become cumulative because these illegal grows are
used year after year.
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Genome sequencing, diagnostic pathology, and ecology - the intersection of good science
practice
Dr. Carol Meteyer1, Dr. Tracey Goldstein2, Dr. Susan Knowles1, Dr. Hon Ip1
1

US Geological Survey, 2UC Davis

Deep sequencing is a powerful tool that can be applied to samples to detect and even construct complete
genomes of organisms that may be previously unidentified or unculturable. Another powerful tool for broad
screening for potential pathogens is consensus PCR, targeting broad viral, fungal or bacterial families and
genera.
However, deep sequencing alone cannot provide biological context, association with disease, or the presence of
lesions. Further characterization of the potential pathogen, along with determining the viability, virulence,
pathophysiology, and transmissibility of the agent requires further study of the relationships between the host,
potential pathogen, and the environment.
Case studies will be used to illustrate the limitations and strengths of each component of the diagnostic
paradigm. Sequencing can identify organisms that are difficult or currently impossible to culture, but there are
also cases of pathogen discovery when deep sequencing did not identify the pathogen. Or cases when sequencing
or microbial isolation identified an agent that was not relevant to the disease, requiring an iterative process of
information sharing between pathology and field information. The strengths of genome sequencing as an
important tool in the discovery of potential reservoir hosts and emerging diseases will be outlined as well as the
role it plays as an early warning system for the detection of new agents or the potential spread of an agent to
populations at risk.
The presentation will end with a summary of the strengths of each component of the diagnostic process, and
how they fit into the diverse and challenging new world order of disease emergence.
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Genomic analysis of wetland sediment as a tool for avian influenza surveillance and prevention
Dr. Chelsea Himsworth1, Dr. Waren Baticados2, Dr. Michelle Coombe1, Dr. Agatha Jassem2, Dr. Mohammed
Qadir3, Dr. Patrick Tang4, Dr. Shing Zahn3, Dr. William Hsiao2
1

British Columbia Ministry of Agriculture and Lands, 2British Columbia Centre for Disease Control, 3Fusion
Genomics, 4Sidra Medical and Research Center
Avian Influenza (AI) is a viral disease of poultry that has significant negative impacts on agriculture and can be
zoonotic. Wild waterfowl are the natural reservoir of AI, shedding virus in the feces and spreading AI among
different geographic locations during their annual migrations. Current surveillance techniques focused on
testing individual wild birds for the presence of AI have significant limitations. Indeed, these techniques, which
were in place prior to the 2014/2015 H5N2 AI outbreak in British Columbia, Canada, failed to detect the
presence of AI in wild birds in advance of domestic poultry cases. The objective of this project was to develop a
new AI surveillance approach based on genomic analysis of wetland sediments. Given that waterfowl congregate
on wetlands, by testing wetland sediments we may be able to efficiently screen a large number of waterfowl
encompassing a wide range of potential reservoir species. During the 2014/2015 BC AI outbreak, sediment
samples (n = 341) were collected from wetlands and small water bodies on infected farms. After RNA extraction,
samples were analyzed by RT-qPCR for the AI matrix gene and by a novel targeted-resequencing technology.
Among the 300 wetland samples, 23 (7.7%) were PCR positive and 49 (16.3%) were suspect-positive. Among the
41 on-farm samples, 15 (36.6%) were positive and 6 (14.6%) were suspect positive. Thus far 44 samples (21 PCR
positive, 13 suspect positive, and 10 negative) have been analyzed by targeted-resequencing. AI was detected in
34 samples, including H5N2 clustering with the outbreak strain in 17 samples. Preliminary results suggest that
this novel approach will be effective for AI surveillance in waterfowl, particularly given that detection rates
among individual waterfowl included in the current Canadian National Surveillance Program are ~1%. Our goal
is to use sediment surveillance as the cornerstone for a provincial AI early warning system.
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WHISPers, the USGS-NWHC Wildlife Health event reporting system
Dr. Julianna Lenoch1, Dr. Natalie Nguyen1
1

U.S. Geological Survey, National Wildlife Health Center, Madison, Wisconsin, USA

The need for a centralized, collaborative network for wildlife disease surveillance is crucial with current
emerging and re-emerging diseases affecting wildlife populations, impacting domestic and agricultural animals,
and serving as a reservoir for zoonotic transmission. The USGS National Wildlife Health Center in conjunction
with federal, state, tribal partners developed the Wildlife Health Information Sharing Partnership event
reporting system (WHISPers), a partner-driven online database for recording current and historical wildlife
morbidity and mortality events in the United States. The system uses geospatial mapping to depict wildlife
events that meet the appropriate criteria from data collected by multiple partners. The criteria includes events
with five or more animals with illness or death in a defined geographic location that have also been confirmed by
a laboratory, reportable at the county level, and have a diagnosis categorized as infectious, traumatic, nutritional,
toxic, or other in origin. By chronicling these events, further understanding of disease impacts on wildlife,
identification of emerging diseases and potential spread, and recognition of temporal epidemic diseases can be
performed. Data is entered by the USGS National Wildlife Health Center, but a portal for data entry by other
wildlife professionals is currently underway. To date, WHISPers has data for over 7,000 events dating back to
1910 from over 43 million affected animals, including over 700 species and 250 diagnoses. The system is
continuously updated and as the number of participating partners increases, there will be broader diversity of
events. This centralized repository augments the opportunity for both proactive and timely response by wildlife
scientists, researchers, and natural resource managers. The data may also serve to alert possibly affected
agricultural animal or human populations, supporting One Health surveillance. The use of WHISPers improves
the access of data for wildlife morbidity and mortality events in the United States.
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Establishing priorities for wildlife disease surveillance in Nepal: starting from scratch
Dr. Gretchen Kaufman1, Dr. Amir Sadaula2, Dr. Sarad Paudel3, Dr. Kamal Gairhe4, Dr. Deborah McCauley1
1

Veterinary Initiative for Endangered Wildlife, 2National Trust for Nature Conservation, 3Hokkaido university,
4
Department of National Parks
Nepal is a country with a wealth of biodiversity and has invested considerable resources for protecting habitat
and combating poaching. However, few resources have been allocated for monitoring or treating wildlife disease.
Consequently, there is very little information on wildlife diseases which might impact conservation of important
endangered species. The following criteria were used to determine priorities for wildlife disease surveillance in
Nepal: 1) identify species by conservation status (IUCN, CITES, Nepal), 2) identify diseases by species
susceptibility and existing evidence, 3) identify disease priorities from local and international animal health
sources, 4) identify options for diagnostic testing that could be implemented in the field, could be processed
within Nepal, or would require a laboratory outside the country. Resources included published scientific
literature, websites (e.g. OIE, Nepal government), and a multi-stakeholder survey and workshop. 25 threatened
mammals were identified as immediate priorities based on the above criteria (birds and reptiles will be
considered later). 9/34 viral, bacterial or parasitic diseases were identified as priority diseases to include in
surveillance activities. An additional 12 diseases were identified by the Nepalese animal health community as
One Health priorities and will be incorporated later. Diagnostic capacity for all 9 priority diseases was
determined to be available within Nepal. Diagnostic tests for 6/9 priority diseases were selected for
implementation in the field laboratory. Information was organized in tabular format to allow for quick
referencing based on species or disease with a second sheet detailing diagnostic options. Information from this
project will be published openly and is meant to be a starting point for the Nepalese wildlife health community.
It is currently being used to establish guidelines for developing diagnostic capabilities in the field laboratory
(Chitwan National Park) and will also be used it to guide research priorities going forward.

65th Annual International Conference

145

Contributed Papers: Technology & Methodology
Wildlife disease risk assessment for the Republic of Korea
Dr. Jonathan Sleeman1, Dr. Kyunglee Lee2, Dr. Jusun Hwang3, Dr. Daniel Walsh1, Dr. YoungJun Kim4, Dr.
Sangwha Kim3, Dr. Hang Lee5
1

USGS National Wildlife Health Center, 2Cetacean Research Institute, National Fisheries Research and
Development Institute, 3College of Veterinary Medicine, Seoul National University, 4Department of Veterinary
Medicine, National Institute of Ecology, 5The Research Institute for Veterinary Science, College of Veterinary
Medicine, Seoul National University
The Republic of Korea has been disproportionately impacted by emerging diseases of wildlife origin and is
developing capacity in wildlife health to assist in the prevention and management of wildlife-associated diseases.
We conducted a risk assessment to identify potential hazards from wildlife diseases, determine priority diseases,
and provide recommendations for disease surveillance, management, and research. We followed the IUCN/OIE
Guidelines for Wildlife Disease Risk Analysis (2014) and methodologies used included retrospective analysis of
published literature, an online questionnaire survey, and a subject matter elicitation workshop. Diseases
identified as high priority included rabies, severe fever thrombocytopenia syndrome, foot and mouth disease
(FMD), highly pathogenic avian influenza (HPAI), and Neospora caninum. Foreign diseases that were assessed
as high risk for introduction were Chikungunya virus, Dengue virus, Ebola virus, MERS-Coronavirus, African
swine fever, FMD, HPAI, and Chlamydophila psittaci. We also identified a general lack of awareness of health
threats to wildlife populations. The pathways for exposure to wildlife-associated diseases of most concern
included human movement and travel, the illegal wildlife trade, and natural migration of wildlife. The risk
factors for disease emergence and spread of most concern included proximity of humans, livestock, and wildlife,
high density of livestock populations, habitat loss and environmental degradation, and climate change.
Recommendations included initiation of wildlife morbidity and mortality surveillance, focusing active
surveillance on migratory birds, coordination among the Ministries of Environment; Agriculture, Food and
Rural Affairs; and Health and Welfare (formation of an One Health Committee), management of the legal and
illegal wildlife trade, development of risk communication tools, and focusing research on HPAI as well as
climate and land use change in relation to disease emergence. In conclusion, the methods used in this study can
provide a framework for gathering essential information needed by countries or regions to plan or implement
national wildlife health programs.
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The Northeast Wildlife Disease Cooperative
Dr. Julie Ellis1, Dr. Walter Cottrell2, Dr. Nicholas Robinson1, Dr. Sal Frasca3, Dr. Rachel Burns3, Dr. Krysten
Schuler4, Dr. Inga Sidor5, Dr. Anne Lichtenwalner6, Dr. Angelique Leone7, Dr. Shannon Swist7, Dr. Amar
Patil7, Dr. Lisa Murphy8
1

Tufts University, Cummings School of Veterinary Medicine, 2Northeast Wildlife Disease Cooperative,
3
University of Connecticut, 4Cornell University, 5New Hampshire Veterinary Diagnostic Laboratory at UNH,
6
University of Maine, 7State of New Jersey Dept. of Agriculture, 8University of Pennsylvania School of Veterinary
Medicine
The Northeast U.S. is particularly vulnerable to emerging infectious diseases that affect animals and humans
because of its dense urban populations and the presence of major ports like Boston and New York, where human
and animal travelers pour into the region. Several diseases of significance to wildlife conservation and human
health have emerged in the Northeast, including West Nile Virus, Lyme Disease, and White-Nose Syndrome.
Until recently, the Northeast did not have a coordinated, regional wildlife health program. To address this gap,
we established the Northeast Wildlife Disease Cooperative (NWDC), a consortium of wildlife health experts
centered around 7 veterinary diagnostic laboratories located in the Northeast. The first two NWDC members
joined in 2013 and, since then, our membership has grown to a total of 8 state wildlife agencies and the U.S. Fish
and Wildlife Service, Northeast Region. The mission of the NWDC is to bring together regional stakeholders to
promote a safe and sustainable environment for wildlife and humans. To this end, we: (1) detects health threats
through diagnostics; (2) maintain an regional archive of wildlife disease reports in a centralized web-based
database; (3) train and advise members on a variety of wildlife health topics; (4) support regional research
projects; and, (5) promote situational awareness through timely reporting and communications. Through the
cooperative structure of the NWDC, multiple institutions contribute their respective skills and knowledge, and
agencies pool their resources to support a cost-effective and efficient means of addressing wildlife health issues
in the region.
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Contributed Papers: Technology & Methodology
Use of volatile organic compounds in breath to detect swine infected with Mycobacterium
tuberculosis Complex
Dr. Pauline Nol1, Ms. Irati Barrenetxea2, Dr. Radu Ionescu2, Dr. Giovanni Pugliese2, Dr. Joaquin Vicente
Baños3, Dr. Jose Barasona3, Dr. Maria Torres4, Dr. Richard Bowen5, Dr. Suelee Robbe-austerman6, Dr. Jack
Rhyan1
1

USDA, APHIS, Veterinary Services, Wildlife-Livestock Disease Investigations Team, 2Roviri i Virgili University,
3
Universidad de Castilla La Mancha, 4Universidad de Seville, 5Deparment of Biomedical Sciences, Colorado State
University, 6USDA, APHIS, Veterinary Services, National Veterinary Services Laboratory
Detection of diseases in wildlife is generally done through techniques such as hunter-kill surveys, road-kill
surveys, or actively capturing and/or killing animals for serologic testing and /or postmortem examination.
There is need for less invasive, less expensive techniques to remotely detect disease in wild populations. Analysis
of volatile organic compounds in breath and other biological samples may be used to identify disease in
individuals and populations and could provide a solution for remote surveillance of wildlife. Bovine tuberculosis
is endemic at low prevalence in feral swine populations on the island of Molokai, Hawaii and threatens to spill
back to domestic cattle on that island. In addition, bovine tuberculosis is present in cattle herds in Mexico, where
it has potential to be transmitted to feral swine populations of the southern United States, as it has been
transmitted to wild boar populations in several European countries. In order to evaluate the feasibility of using
volatile organic compounds to detect Mycobacterium tuberculosis Complex infection in swine, we collected and
analyzed breath volatile organic compounds from tuberculosis-positive and negative wild boar (n=57) in
Doñana National Park, Spain, where the disease is endemic. In addition, we collected samples from feral swine
(n=29) experimentally infected with M. bovis in a vaccine study. Preliminary results on breath from adult wild
boar from Spain indicated presence of 61 compounds which were significantly different between bovine
tuberculosis-positive (n=14) and negative (n=7) animals (p<0.05; t-test with Bonferroni correction). Four of
these compounds were unique to bovine tuberculosis-positive wild boar and two compounds were found only in
negative wild boar. Additional results will be presented as they are generated.
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Weathered MC252 crude oil-induced anemia and abnormal erythroid morphology in doublecrested cormorants (Phalacrocorax auritus) with light microscopic and ultrastructural
description of avian Heinz bodies
Dr. Kendal Harr1, Dr. Karen Dean2, Ms. Jane Link3, Dr. Fred Cunningham4, Dr. Andrew Mcfadden2, Dr. Steven
Bursian3
1

URIKA, LLC, 2Abt Associates, Inc., 3Department of Animal Science, Michigan State University, 4USDA, APHIS,
Wildlife Services, National Wildlife Research Center
Injury assessment of birds in the field following the Deepwater Horizon oil spill documented Heinz body
formation. However, there is little information about the relationship between route and magnitude of oil
exposure and induction of anemia in birds. Here we present two studies that induced anemia in wild-caught
birds. In the first experiment, adult double-crested cormorants (DCCOs) were randomly divided into groups
and fed oil injected fish for up to 21 days. In the second experiment, adult, DCCOs had oil (test) or water
(control) applied to the breast and back feathers every 3 days, covering approximating 20% of the body surface.
Whole blood samples collected during the exposure period were analyzed both by light microscopy using new
methylene blue stain and by transmission electron microscopy. Oral and dermal exposure of DCCOs to
weathered Deepwater Horizon crude oil induced hemolytic anemia as indicated by decreased packed cell
volume, relative reticulocytosis with an inadequate regenerative response, and presence of degenerate
hemoglobin, which is consistent with other reports of oil-exposed birds. Additionally, this study documented
extravascular blood loss through hematochezia contributing to the severity of anemia. Avian Heinz bodies may
differ from those found in mammalian red blood cells by their cytoplasmic location and relatively consistent
small size (2µm) possibly due to the nucleated cell and different cell cytoskeleton. Ultrastructural assessment of
suspected Heinz bodies in birds is recommended as identification by light microscopy is challenging.
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Contributed Papers: Amphibians and Reptiles
Potential role of ranavirus in Eastern hellbender declines
Dr. Debra Miller1, Ms. Carson Lillard1, Ms. Jennifer Howard1, Ms. Jennifer Spatz1, Mr. Davis Carter1, Dr.
Rebecca Wilkes2, Mr. Bill Reeves3, Dr. Dale McGinnity4, Dr. Matthew Gray1
1

University of Tennessee, 2University of Georgia, 3Tennesse Wildlife Resources Agency, 4Nashville Zoo at
Grassmere
The eastern hellbender (Cryptobranchus alleganiensis alleganiensis) of North America is declining in several
watersheds, and long-term surveillance studies reveal that one reason for declines is a lack of recruitment.
Streams with declining hellbender populations contain viable eggs, but larvae are missing. There may be several
contributing factors, including pathogens. Ranavirus is a global emerging pathogen that is known to infect
hellbenders; however, reports of ranaviral disease in giant salamanders have been limited to the Chinese giant
salamander (Andrias davidianus) in farm settings. Our goal was to investigate the susceptibility of eastern
hellbenders to ranavirus under various controlled experimental conditions, including temperature, co-infection,
and contaminant exposure. To date, we have exposed larval hellbenders to ranavirus at two water temperatures
(15 and 22 °C). We also exposed juvenile hellbenders to environmentally relevant concentrations of ranavirus,
Batrachochytrium dendrobatidis (Bd), and these pathogens in combination with each other and with 6 ppm
glyphosate pesticide. We found that hellbender larvae were susceptible to ranavirus at 22 °C (75% died) but not
15 °C (0% died). Histopathological lesions included organ necrosis (particularly the spleen, hematopoietic tissue,
and vessel walls) and cutaneous polyps. Juvenile hellbenders were similarly susceptible to ranavirus but exposure
to Bd caused no mortality, and concurrent exposure of Bd or glyphosate pesticide with ranavirus did not
significantly increase mortality in comparison to the ranavirus only treatment. We also found that juvenile
hellbenders could withstand high concentrations of glyphosate (Round-up® formulation). These initial results
suggest that ranavirus may be an important factor affecting recruitment of larval and juvenile hellbenders into
the adult age class.
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The Eastern hellbender and Batrachochytrium dendrobatidis (Bd) in western New York
Ms. Niki Dean1, Dr. Rob Ossiboff1, Dr. Elizabeth Bunting1, Dr. Krysten Schuler1, Mrs. Anne Rothrock2, Mr.
Kenneth Roblee2
1

Animal Health Diagnostic Center, College of Veterinary Medicine, Cornell University, 2New York State
Department of Environmental Conservation
In 2009, a five-year captive rear-and-release program of eastern hellbenders was initiated to bolster the wild
population in the Allegany River in southwest New York State. Adult hellbenders were released into the streams
with a survival rate of 4-8%. Sources of mortality included Batrachochytrium dendrobatidis (Bd) infection,
predation, poor adaptation, and environmental toxins. In 2014, a soft release of 25 hellbenders was performed to
determine causes of mortality and track Bd infections in individuals over the course of five months. These
animals were sourced from two populations: Buffalo Zoo (n=21) and the Seneca Nation Indians (n=4), releases
occurred between June and September with regular monitoring until November. Hellbenders were swabbed for
Bd, weighed, observed, and photographed each time they were checked. Bd loads were quantified using a real
time PCR assay. Monitoring occurred for 19 weeks, during which 76% of study animals died. Most mortalities
occurred four to eight weeks post-release. Eight animals were recovered for necropsy; seven of which showed
clinical signs of chytridiomycosis with no other underlying causes of death. Over the course of the study, 22
hellbenders tested positive for Bd with levels ranging from 3.68x104 to 1.40x108 ITS-1 copies. Out of the 19
hellbender mortalities, all were from the Buffalo Zoo; and these animals had higher Bd levels at four weeks after
release compared to Seneca Nation animals. Bd appears to affect survival of naïve animals after release in the
Allegany watershed. Further investigation revealed that the Seneca Nation facility had been infected with Bd
sometime between 2010 and 2014, which may have exposed animals to Bd prior to release and provided
protection against lethal infections.
order to increase survival upon release.

65th Annual International Conference

151

Contributed Papers: Amphibians and Reptiles
Morbidity and mortality in snakes submitted to the Southeastern Cooperative Wildlife
Diseases Study from 1977-present
Dr. Heather Fenton1, Ms. Sarah Coker1, Dr. Daniel Mead2, Dr. Lisa Last1, Mr. Michael Quist1, Mrs. Hannah
Stanford1, Dr. Jessica Gonynor-Mcguire3
1

Southeastern Cooperative Wildlife Disease Study, 2University of Georgia, 3Georgia Department of Natural
Resources
Snake fungal disease (SFD), a potentially fatal fungal infection caused by the fungus Ophidiomyces ophiodiicola
(Oo), has been diagnosed throughout the eastern United States and has been associated with population declines
in some species of rattlesnakes. A retrospective review of snake cases submitted to the Southeastern Cooperative
Wildlife Disease Study (SCWDS) in Athens, GA from 1977 to 2015 was performed to further investigate the
incidence of SFD as well as other potential causes of morbidity and mortality of snakes in the southeastern
United States. Fifty-four reports were reviewed, including 21 carcasses that had complete necropsy
examinations. Snake fungal disease was diagnosed in 16/54 (30%) of total snake submissions. Diagnosis of SFD
was based upon the presence of characteristic microscopic lesions and detection of the fungus either via fungal
culture followed by conventional PCR or real-time PCR. In 11 cases, the detection of Oo was determined
retrospectively through real-time PCR testing of archived tissue or samples from paraffin-embedded blocks. Five
cases were suspected to be SFD due to the presence of characteristic microscopic lesions without confirmation of
the presence of Oo using molecular methods. Snake submissions overall and diagnoses of infectious diseases
(predominantly SFD) have markedly increased since 2013. Cases of SFD were documented from GA, FL, WV,
NC, KY, and TN in snake species with both terrestrial and aquatic life histories. Non-SFD diagnoses from snake
submissions included non-specific bacterial and fungal infections, amebiasis, cryptosporidiosis, trauma, and
suspected intoxications with chlorpyrifos and cyanide. Further investigation of causes of morbidity and
mortality and ongoing population monitoring are needed to understand the impacts of Oo on free-ranging
snake populations.
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Experimental reproduction of snake fungal disease by infection of snakes with Ophidiomyces
ophiodiicola
Dr. Jeff Lorch1, Dr. Julia Lankton1, Ms. Katrien Werner1, Dr. Elizabeth Falendysz1, Dr. David Blehert1
1

USGS National Wildlife Health Center

In the past decade, snake fungal disease (SFD) has been increasingly recognized as an important emerging
disease of wild North American snakes with potential population-level impacts. Until recently, however, a
definitive cause of SFD was not known. While the fungus Ophidiomyces ophiodiicola is often present within
lesions, the association is correlative and a causative relationship had not been established. The U.S. Geological
-bred corn snakes (Pantherophis
guttatus) with O. ophiodiicola isolated from a wild snake with SFD. Lesions typical of SFD in wild snakes
developed; these included raised, crusted scales, epidermal necrosis with intralesional fungal hyphae, epidermal,
dermal and intramuscular inflammation, and fungal granulomas. Re-isolation of the fungus from these lesions
developing lesions of SFD, infected snakes exhibited physiological and behavioral changes such as increased
shedding frequency, anorexia, and abnormal basking behaviors. By allowing the examination and observation of
infected snakes at known time points post-infection, this study contributes to an understanding of disease
development that may help to explain SFD as a cause of mortality in wild snakes.
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Contributed Papers: Amphibians and Reptiles
Skin sloughing in susceptible and resistant amphibian hosts regulates infection with a fungal
pathogen
Mrs. Michel Ohmer1, Dr. Rebecca L. Cramp2, Dr. Craig R. White3, Dr. Craig E. Franklin2
1

Department of Biological Sciences, University of Pittsburgh, 2School of Biological Sciences, The University of
Queensland, 3School of Biological Sciences, Monash University
Amphibians worldwide are threatened by the fungal pathogen Batrachochytrium dendrobatidis (Bd), which in
post-metamorphic animals only infects the skin, and causes the potentially lethal disease chytridiomycosis.
Amphibians regularly shed or slough their skin, and this behavior has been associated with a reduction in the
cultivatable microbes on the skin surface. It has been demonstrated that Bd exhibits host-dependent growth
patterns, with Bd growing epibiotically in species less susceptible to chytridiomycosis. Therefore, we
hypothesized that sloughing would more effectively remove Bd zoospores in less susceptible species. To test this
hypothesis, five Australian frog species, Litoria caerulea, Limnodynastes peronii, Lim. tasmaniensis,
Platyplectrum ornatum, and Lechriodus fletcheri, were exposed to Bd, and their sloughing rates and infection
loads were monitored over time. Utilizing a methodology to remove any artifacts from the swabbing itself, we
found that sloughing reduced Bd load on the ventral skin surface, in all five species, despite wide ranging
variation in susceptibility to Bd infection and subsequent disease and mortality. In less susceptible species,
sloughing reduced Bd load up to 100%, leading to infection clearance. The drop in Bd load was only temporary
in susceptible species, potentially due to the invasive growth of Bd in skin layers underlying the stratum corneum
in these species. If less susceptible species are able to clear themselves of Bd infection via the routine process of
skin shedding, amphibian sloughing may be a more important immune defense than previously thought. In
addition, this finding has implications for understanding the pattern of Bd growth on individual hosts, and how
this may translate to population-level effects.
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Pathogenesis of frog virus 3 (Ranavirus sp, Iridoviridae) infection in wood frogs, Rana
sylvatica (Lithobates sylvaticus)
Dr. Maria Forzan1, Ms. Kathleen Jones2, Dr. Ellen Ariel3, Dr. Richard Whittington4, Dr. John Wood5, Dr.
Frederick Markham2, Dr. Pierre-yves Daoust2
1

Canadian Wildlife Health Cooperative, 2Atlantic Veterinary College, 3James Cook University, 4University of
Sydney, 5Pisces Molecular
Wood frogs, Rana sylvatica, are highly susceptible to infection with Frog Virus 3 (FV3, Ranavirus sp,
Iridoviridae), a cause of mass mortality in wild populations. To elucidate the pathogenesis of FV3 infection in
wood frogs, 40 wild-caught adults were acclimated to captivity for six months, inoculated orally with a fatal dose
of 104.43 pfu/frog, and euthanized at 0.25, 0.5, 1, 2, 4, 9 and 14 days post-infection (dpi). Mild lesions occurred
sporadically in the skin (petechia) and bone marrow (necrosis) during the first 2 dpi. Severe lesions occurred 1-2
weeks post-infection and consisted of necrosis of medullary and extramedullary hematopoietic tissue, lymphoid
tissue in spleen and throughout the body, and epithelium of skin, mucosae and renal tubules. Viral DNA (PCR)
was first detected in liver 4 dpi; by dpi 9 and 14 all viscera tested (liver, kidney and spleen), skin and feces were
positive. Immunohistochemistry (IHC) first detected virus in small areas devoid of histologic lesions in the oral
mucosa, lung and colon 4 dpi; by 9 and 14 dpi IHC staining along with mild to severe necrosis was found in
multiple tissues. Based on IHC staining intensity and lesion severity, the skin, oral and gastrointestinal mucosae
and renal tubular epithelium were important sites of viral replication and shedding. Direct contact (skin) and
fecal-oral contamination are likely effective routes of transmission. Skin or cloacal swabs can be sources of antemortem diagnostic samples in late stages of disease (> 1 week post infection). Oral, cloacal and skin swabs are
probably poor samples to detect infection in clinically healthy frogs.
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Contributed Papers: Amphibians and Reptiles
Lessons learned regarding survival, carrier status, and recurrence of ranavirus (FV3-like virus)
after an outbreak in Eastern box turtles (Terrapene carolina carolina) in Maryland, USA
Dr. Ellen Bronson1, Dr. Richard Sim2, Dr. Jennifer Hausmann3, Dr. Laura Adamovicz4, Mr. Kevin Barrett1
1

Maryland Zoo in Baltimore, 2Birmingham Zoo, Inc., 3University of Wisconsin-Madison, Department of
Surgical Sciences, Veterinary Medical Teaching Hospital, 4University of Illinois at Urbana-Champaign
An outbreak of concurrent Frog Virus 3 (FV3)-like virus, Terrapene herpesvirus-1, and Mycoplasma spp.
occurred in a group of 27 Eastern box turtles (Terrapene carolina carolina) held in a naturalistic zoo exhibit
surrounded by native box turtle habitat. The affected turtles demonstrated fibrinonecrotic stomatitis, cloacitis,
and blepharoedema with a survival rate of 52% after intensive care with fluid therapy, antibiotics, antifungals,
and nutritional support. All turtles that survived the outbreak successfully emerged from brumation and were
enlisted in a challenge study to assess survival and shedding after exposure to ranavirus the following summer.
Seven turtles were inoculated with the same FV-3 like virus strain with four controls. One of the seven
inoculated, and none of the control turtles succumbed. The turtle that died with severe pathologic findings
consistent with ranavirus had mild signs during the initial outbreak. The clinical signs observed in the inoculated
turtles that survived were mild compared to during the initial outbreak; all were FV3-like virus positive using
quantitative PCR on oral swabs and blood, indicating that turtles that are re-exposed to ranavirus will shed the
virus in oral secretions. Half of the turtles in both the inoculated and control groups were euthanized and
examined histologically. Ranavirus was detected in the spleen of one of the control turtles, indicating persistence
of the virus from the initial outbreak. Multiple turtles have been added to the group in the past years without
signs of virus resurgence except for one animal that had been in the group for 2 yr, which succumbed and tested
FV3-like virus PCR-positive, indicating that turtles continue to shed virus. The origin and transmission of the
infections remain unknown, although ongoing monitoring of the box turtles in the surrounding woodland have
not indicated signs of ranavirus nor herpesvirus, and only low levels of Mycoplasma spp. exposure.
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Severe Perkinsea infection (SPI) in frog tadpoles of the USA
Dr. Marcos Isidoro Ayza1, Dr. Daniel Grear2, Dr. Jeff Lorch2, Megan Winzeler2, Dr. David Earl Green2
1

Department of Pathobiological Sciences, School of Veterinary Medicine, University of Wisconsin, Madison,
WI, USA, 2National Wildlife Health Center-US Geological Survey, Madison, WI, USA
Since 1999 severe systemic infections of tadpoles with a previously unreported protist have been described
causing mass mortalities in the United States (US). Based on the phylogenetic analysis of the 18S ribosomal
DNA, the causal agent was classified within the phylum Perkinsea clustering with other non-pathogenic
Perkinsea organisms in a monophyletic group (NAG01).
In this study we describe severe Perkinsea infection (SPI) mortality events investigated by the USGS National
Wildlife Health Center (NWHC) from an epidemiological and pathological perspective and characterize
genetically the implicated organism.
We have reviewed wild anuran mortality events and prospective studies investigated by USGS-NWHC since
1999. Diagnosis of SPI was based on the presence of characteristic gross and microscopic lesions and
intralesional presence of the organism. Liver from 19 SPI frogs and 79 grossly and microscopically normal
immature frogs were processed for standard PCR targeting NAG01. The products were sequenced and
phylogenetically analyzed.
Severe Perkinsea infection was diagnosed in 225 frogs (196 larvae and 29 metamorphs) from 20 mortality events
and eight prospective studies. Twelve species were affected over a broad geographic area from Alaska to Florida.
Severe Perkinsea infection was pathologically characterized by greatly enlarged and pale-discolored organs with
massive numbers of protozoa replacing preexistent tissues but with minimal inflammation. NAG01 sequences
were amplified from all tested SPI frogs (19/19, 100%) and from 2 of 79 (2.5%) apparently normal immature
frogs (subclinical infections). All the sequences from PCR-positive frogs (19 SPI and 2 subclinically infected)
shared 99.5% identity with previously published SPI-associated Perkinsea sequences clustering in a distinct clade
within NAG01.
These findings suggest that: 1) SPI is the second most important infectious disease of tadpoles in the US after
ranavirus infections; 2) SPI mortalities are broadly distributed with numerous host species; and 3) SPI is caused
by a genetically distinct Perkinsea lineage within NAG01.
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Poor biosecurity could lead to disease outbreaks in amphibian populations
Dr. Matthew Gray1, Ms. Jennifer Spatz1, Mr. Davis Carter1, Dr. Debra Miller1
1

University of Tennessee

Outbreaks of ranavirus and chytrid fungus have contributed to amphibian population declines. It has been
suspected that biologists could contribute to pathogen outbreaks through poor biosecurity practices during
sampling. Biologists frequently co-house captured amphibians and do not change gloves between handling
different individuals. We tested whether these poor biosecurity practices could facilitate transmission of
ranavirus from infected to uninfected wood frog (Lithobates sylvaticus) tadpoles, and increase the likelihood of
mortality. Co-housing tadpoles for only 15 minutes with 10% of individuals initially infected resulted in
transmission and mortality of 50% of uninfected tadpoles. Not changing gloves between individuals when 10%
were initially infected resulted in transmission of ranavirus and mortality of 70% of uninfected tadpoles. More
extreme mortality was observed when tadpoles were co-housed for longer durations, or when the initial
infection prevalence was >10%. Our results indicate that poor biosecurity practices can cause pathogen
transmission between individuals, which could lead to disease outbreaks and decrease survival in populations.
Biologists should change gloves or decontaminate them between handling individuals, and not co-house
animals.
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Disease and the endangered Litoria verreauxii alpina: what we know and how we can assist
management
Dr. Laura Brannelly1, Dr. Ben Scheele2, Dr. Laura Grogan3, Dr. David Hunter4, Dr. Lee Berger2, Dr. Lee
Skerratt2
1

Department of Biological Sciences, University of Pittsburgh, 2One Health Research Group, College of Public
Health, Medical and Veterinary Sciences, James Cook University, 3Environmental Futures Research Institute,
School of Environment, Griffith University, 4New South Wales Office of Environment and Heritage
Amphibians are currently experiencing the greatest biodiversity decline of all vertebrate taxa, and disease is a
major culprit. We studied the pathogen-host dynamics of the fungal pathogen, Bd, and the declining alpine frog
species, Litoria verreauxii alpina, through field and lab experiments in order to improve our understanding of
how remnant populations persist with endemic infection, and to inform disease management.
In the lab, we assessed how infection affected individuals from different exposure histories of the pathogen, and
found that while individuals, populations and clutches varied in susceptibility, variations were not strongly
correlated with population exposure history. We monitored infection in populations during the breeding season,
and found that even in disease endemic populations, infection prevalence is high and there is a low chance of
individual recovery from infection, causing near complete population turnover every year. However, the impact
of Bd on larval and juvenile stages is less severe, and thus high recruitment facilitates population persistence in
this species.
Because recruitment is important for persistence, we explored how disease may affect reproductive output in the
lab. We found that both males and females increased gamete production when infected with disease. If infected
animals are increasing reproductive efforts and producing more offspring before succumbing to disease, it is
possible that population level selection for disease resistance or tolerance is minimised. In the absence of
population level disease resistance or tolerance, conservation and management efforts for endangered species
should focus on habitat management to support recruitment.
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Posters
International workshop on feral swine disease and risk management
Dr. Steven Sweeney1, Mr. Ryan Miller1, Dr. Steven Weber1, Dr. Daniel Grear2, Dr. Daniel Walsh2, Dr. Jack
Rhyan3, Dr. Mo Salman4
1

USDA, APHIS, Veterinary Services, Center for Epidemiology and Animal Health, 2USGS National Wildlife
Health Center, 3USDA, APHIS, Veterinary Services, Wildlife-Livestock Disease Investigations Team, 4Colorado
State University, College of Veterinary Medicine & Biomedical Sciences, Animal Population Health Institute
Feral (free-ranging) swine (Sus scrofa) are highly successful invasive mammals occupying at least 41 U.S. states
and four Canadian provinces. The U.S. feral swine population is currently estimated at more than 6 million
animals. Feral swine, through their rooting and other feeding activities, annually cause millions of dollars in
damage to agriculture, native species, and historic resources. Understanding and managing risks of disease
spread from feral swine to livestock, wildlife and people are key objectives of the USDA APHIS National Feral
Swine Damage Management Program (NFSDMP). As OIE Collaborating Centers, APHIS Veterinary Services
Center for Epidemiology and Animal Health and the USGS National Wildlife Health Center co-sponsored an
International Workshop on Feral Swine Disease and Risk Management in November 2014. This workshop,
attended by 16 international and 20 U.S. experts on free-ranging swine, took place at APHIS VS offices in Fort
on free-ranging swine ecology and epidemiology, identify successes and failures from other global efforts to
manage disease risks from feral swine, and to begin integrating lessons learned into the research and operational
execution of the NFSDMP. Workshop topics included feral swine disease ecology, surveillance and diagnostics;
socioeconomic factors influencing wild pig persistence and spread; and, transfer of research into effective policy
for feral swine management. Here we present a summary of workshop outcomes.
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Spatio-temporal analysis of African swine fever (ASF) in wild boar (Sus scrofa Meridionalis) in
relation to outbreaks in domestic pig in the territory of Local Health Agency (ASL) of Sassari,
Sardinia (2014-2015)
Dr. Francesco Sgarangella1, Dr. Daniela Marongiu2, Dr. Sergio Masala2, Dr. Giuseppe Bitti2, Dr. Salvatore
Canu2, Dr. Vincenzo Floris2, Dr. Luigi Mundula2, Dr. Annalisa Oggiano3, Dr. Maria Luisa Sanna3, Dr. Pietro
Desini2
1

Department of Prevention, Azienda Sanitaria Locale di Sassari, 2Animal Health Service, Azienda Sanitaria
Locale di Sassari, 3Exotic Disease Laboratory, Istituto Zooprofilattico della Sardegna
African swine fever (ASF) is a viral disease that has been reported in Sardinia since 1978 in both domestic pigs
and the wild boar. Aim of this work is to define the risk-level of ASF spread through the analysis of samples of
wild boars shot during the 2014-2015 hunting season in the territory of the ASL of Sassari, Sardinia and the
space-time comparison with outbreaks in domestic pigs. The samples were classified according to sex and age of
the wild boar, as estimated by the absence of molars (0-6 months of age) or the presence of one (6-18 months),
two (18-30 months) or three molars (> 30 months). Blood samples were collected from 950 wild boars: 505
females and 445 males. The spleen from 335 females and 280 males was collected for virus detection. ASF
diagnosis has been carried out by the Istituto Zooprofilattico Sperimentale of Sardegna. Forty two females (22
aged > 30 months, 11 (18-30 months), 8 (6-18 months), 1 of 0-6 months) and 35 males (24 aged> 30 months, 9
(18-30 months), 2 of 6-18 months) were seropositive (Immunoblotting) and 5 female, 5 male adults were
virologically positive (PCR-Real Time). All the data and the hunting sites were georeferenced and analyzed on a
GIS system in relation to outbreaks of ASF in domestic pig (48 in 2013, 8 in 2014).The spatio-temporal analysis
of the above results shows that seropositive young and sub-adults wild boars (0-18 months) and virologically
positive wild boars were only hunted in areas where outbreaks of ASF in domestic pigs had previously occurred
suggesting that virus introduction occurred first in domestic pigs. The analyses of these data and results can
provide a valuable support for the redefinition of low and high risk areas for the spreading the ASF.
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Management model of wild boar hunting in the territory of the Local Health Agency (ASL) of
Sassari: procedure of hunting authorization in the African swine fever virus (ASFV) infected
area
Dr. Francesco Sgarangella1, Dr. Alessandro De Martini2, Dr. Valeria Cau2, Dr. Sebastiano Mavuli3, Dr. Antonio
Sanna3, Dr. Daniela Mulas4, Dr. Daniela Marongiu5, Dr. Sergio Masala5, Dr. Vincenzo Floris5, Dr. Giuseppe
Bitti5, Dr. Maria Caterina Suelzu5, Mr. Giuseppe Bassu5, Dr. Simonetta Maria Cherchi6, Dr. Paola Madrau6, Dr.
Pietro Desini5
1

Department of Prevention, Azienda Sanitaria Locale di Sassari, 2Regione Autonoma della Sardegna, 3Corpo
Forestale e di Vigilanza Ambientale, Sassari, 4Veterinary Public Health and Food Security Service, Regiona
Autonoma della Sardegna, 5Animal Health Service, Azienda Sanitaria Locale di Sassari, 6Acceptance Service,
Istituto Zooprofilattico della Sardegna
The occurrence of African swine fever in Sardinia requires stringent health checks of wild boars shot during the
hunting season. The purpose of this paper is to present the management model used by the veterinary authority
(ASL of Sassari) to implement a health surveillance of wild boars hunted in an ASFV infected area in the years
2013the occurrence of ASF in the wild
boar. In this area, hunting is prohibited but can be authorized by way of derogation if in compliance with
stringent rules. A protocol for management of hunting in was drawn up, establishing that all carcasses must be
stored in authorized sites until the results of serological and virological tests carried out by the Istituto
Zooprofilattico Sperimentale della Sardegna. In case of positive results, the carcasses were destroyed, while the
others were used for local consumptions. In the period 2013-2014, 127 licenses to hunt by way of derogation
were issued by ASL of Sassari. In 2015, 138 licensed were issued by the responsible of the UDP (Regional Project
Unit for the ASF), totaling 2587 hunters. In a database were recorded: weekly hunted wild boars, the numbers of
seropositive and virus positive, the dates and places of hunting. All this information has been sent to the
Ministry of Health through the Animal Diseases Information System (SIMAN) and georeferenced using GIS
software (Geographic Information System). This model has ensured effective monitoring of 1582 hunted wild
boars and control over the activity of hunting companies by the Regional Forestry Department. This procedure
ensures an effective assessment of the epidemiological situation of ASF and has led in some cases the repealing of
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Experimental infection of peridomestic mammals with emergent H7N9 (A/Anhui/1/2013)
influenza A virus
Dr. Jeff Root1, Dr. Angela Bosco-Lauth2, Dr. Helle Blielefeldt-ohmann3, Dr. Richard Bowen2
1

USDA, National Wildlife Research Center, 2Colorado State University, 3University of Queensland

During 2013, a novel avian-origin H7N9 influenza A virus (IAV) emerged in China and subsequently caused
large economic and public health burdens. We experimentally infected three common peridomestic wild
mammals with a novel H7N9 (A/Anhui/1/2013) IAV. Striped skunks (Mephitis mephitis) exhibited the highest
burden of disease followed by raccoons (Procyon lotor) and cottontail rabbits (Sylvilagus sp.). Striped skunks
also produced the highest levels of viral shedding (up to 106.4 PFU/mL nasal flush) followed by cottontail rabbits
(up to 105.8 PFU/mL nasal flush) and raccoons (up to 105.2 PFU/mL nasal flush). Thus, various mammalian
species, especially those that are peridomestic, could play a role in the epidemiology of emergent H7N9 IAV.
Mammals should be accounted for in biosecurity plans associated with H7N9 and their presence in wet markets,
dependent on species, could lead to increased transmission among interspecific species aggregations and may
also pose an elevated zoonotic disease risk to visitors and workers of such markets.
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Tularemia in the Netherlands: a One Health journey
Dr. Jolianne Rijks1, Dr. Miriam Maas2, Mrs. Miriam Koene3, Dr. Ingmar Janse2, Dr. Daan Notermans2, Dr.
Marieta Braks2, Mr. Arjan Stroo4, Dr. Frans Reubsaet2, Mr. Adolfo Ibanez-Justicia4, Dr. Corien Swaan4, Dr.
Maaike de Vries2, Dr. Marc Engelsma3, Mr. Mauro de Rosa4, Mr. Peter van der Tas5, Mr. Ewout Fanoy2, Mr.
Roan Pijnacker2, Dr. Sip van Wieren6, Mr. Ton Oomen2, Dr. Wilfrid van Pelt2, Dr. Piet Vellema7, Dr. Kitty
Maassen2, Mrs. Tineke Kramer2, Dr. Hendrik-jan Roest3, Dr. Joke van der Giessen2
1

Dutch Wildlife Health Centre (DWHC), Utrecht, 2National Institute for Public Health and the Environment
(RIVM), Bilthoven, 3Central Veterinary Institute of Wageningen UR (CVI), Lelystad, 4Netherlands Food and
Consumer Product Safety Authority (NVWA), Utrecht, 5Public Health Service Friesland (GGD Fryslan),
Leeuwaarden, 6Environmental Sciences, Wageningen UR (WUR), Wageningen, 7GD Animal Health (GD),
Deventer
After decades of absence from the Netherlands, autochthonous tularemia (Francisella tularensis subspecies
holartica) was diagnosed in five humans and three hares (Lepus europaeus) in 2011-2014. The Dutch One
Health Signaling Forum Zoonoses (SOZ) initiated targeted activities to inform physicians and hunters, keeping
the complex ecology of tularemia in mind. A sudden increase in tularemia-associated hare deaths in 2015 in
Friesland province triggered a multidisciplinary investigation in order to increase knowledge on tularemia
ecology in the Netherlands and to improve risk management.
The investigation occurred during 2015 and, except for the hares, was restricted to Friesland province.
Laboratory records were searched retrospectively for compatible human cases for further investigation.
Prospectively, biopsies from compatible human cases were tested by PCR. Nationwide dead hares were
examined using histopathology and PCR. Live-captured rodents, mosquito, biting-flies, ticks, and water and
sediment specimens were tested using PCR. Interviews were held with local stakeholders to gain information
about hare mortality and size of the affected area.
High mortality with confirmed tularemia in 11/12 examined hares was reported in an area of approximately
50km2 from late February to mid-May, compared to 0/7 from that area in the second half of 2015, and 3/74 from
elsewhere in the country in the whole year. Water and/or sediment specimens tested positive at 11 sites. No
human cases were identified in Friesland, and no rodents or vectors tested positive.
This is the first documented tularemia epidemic in Dutch hares. The detection of F. tularensis in water and
sediment specimens indicates an aquatic cycle in the Netherlands. An important consequence of this study,
besides confirming the need to understand drivers of emergence to optimize risk communication, was the
realization by SOZ-partners that tularemia is an optimal test case to develop generic tools to assess emerging
wildlife zoonoses in the Netherlands.
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We're shooting at the right bug? Rethinking how to prioritize an infectious disease's threat to
the health and conservation of wild carnivores, canine parvovirus and canine distemper as
examples
Mr. Ezequiel Hidalgo1, Mr. Rodrigo Salgado2, Ms. Consuelo Vega2, Ms. Rocio Lagos3
1

Parque Zoologico Buin Zoo, 2Facultad de Ciencias Veterinarias y Pecuarias, Universidad de Chile, 3Universidad
Andres Bello
Members of the order Carnivora are often identified as threatened by infectious agents. We propose that the
wildlife managers need categorizes the importance of infectious diseases in wild carnivores based in scientific
evidences to implementing prevention and control measures. With the aim of prove this need, in this study we
used canine parvovirus (CPV) and canine distemper virus (CDV), and developed a systematic review to March
of 2016 of peer review scientific literature in Pubmed, Scopus and Web of science. We established as valid
standards for clinical diseases reports by CPV and CDV: Existence of clinical picture (clinical symptoms and/or
histopathology) and direct detection with molecular characterization of the virus. We find 10 and 52 reports of
wild carnivores in free or captive environments that accomplished with the mentioned standards to be qualified
as diseases/deaths by CPV and CDV respectively. We found evidence of disease/death for CPV in Canids, Felids,
Viverrids. Procionids and Mustelids; and for CDV in Canids, Felids, Viverrids. Procyonids, Mustelids, Hyaenids,
Otarids, Ursids, Phocids, and Ailurids. We only find one report of CPV from wild/free ranging carnivores and
41 of CDV, and the rest are from captive environments. CPV single cases correspond to 60% of the cases and
25% for CDV. Despite the high proportion of literature that reports CPV as a threat for the health and
conservation of wild carnivores, there exists few scientific evidence that supports this affirmation. We
recommend the use of valid clinical or pathological standards or to create other similar reviews for prioritize the
importance of pathogens for wild animal health.
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Incidence of free-roaming cats interaction on wildlife admitted to the Wildlife Center of
Virginia, 2000 to 2010
Dr. Dave McRuer1, Prof. Lincoln Gray2, Mrs. Leigh-ann Horne1, Mr. Edward Clark1
1

Wildlife Center of Virginia, 2James Madison University

Free-roaming domestic cats (Felis catus) are believed to be the single greatest anthropogenic source of morbidity
and mortality to wild birds and mammals in the United States. Permitted wildlife rehabilitators routinely treat
cat-caused injuries however; the extent of these activities is under-reported in the scientific literature. To
determine incidence, age class, morbidity and mortality, diversity and frequency of species affected, nature of
injuries, time in care, and temporal and geospatial trends associated with the interaction between free-roaming
cats and wildlife, a retrospective analysis was performed on 20,921 records from small birds and mammals
presenting to the Wildlife Center of Virginia (WCV) between 2000 and 2010. Cat interaction was the second
highest cause of small mammal admissions (14.8%), fourth highest cause of mammal mortality (70.8%), fourth
highest cause of bird admissions (13.7%) and second highest of avian mortality (80.8%). Eighty-three species
were admitted following interactions with cats. Age of wildlife admitted following cat interaction varied by class;
juvenile mammals were captured most frequently (40.5%) followed by infants (34%) then adults (25.5%).
However, adults were documented most frequently in birds (42.7%) followed by juveniles (37.2%) then nestlings
(20.1%). Birds were more likely to have interactions with cats in rural areas, whereas degree of urbanization did
not differ for mammals. Eighty-eight percent of cat interactions occurred between April and September
indicating a strong seasonal trend. This study documents the morbidity and mortality of individual patients
admitted to a wildlife rehabilitation facility following cat interaction. Our findings may be used by wildlife
professionals to formulate on-going risk assessments and strategies needed to protect native wildlife from freeroaming cats.
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Aspergillus flavus control: do we need to worry about spores?
Dr. Alan Fedynich1, Mr. Jacobo Solis2, Dr. Scott Henke1, Dr. Greta Schuster2
1

Caesar Kleberg Wildlife Research Institute, Texas A&M University-Kingsville, 2Department of Agriculture,
Agribusiness, and Environmental Sciences, Texas A&M University-Kingsville
The toxic metabolite produced by Aspergillus flavus and Aspergillus parasiticus represents a significant
morbidity and mortality factor to wildlife feeding on contaminated grain. A 10% Clorox® bleach solution has
often been recommended for Aspergillus spp. control. Although this concentration may kill the fungal colonies,
it is unclear whether spores remain viable, thereby allowing repopulation. Our objective was to determine the
concentration of Clorox® bleach solution needed to effectively kill spores of A. flavus. Aspergillus flavus was
plated onto 16 Petrie dishes containing potato dextrose agar and incubated at room temperature (23 C) for 4
days. A 1-cm diameter sterile paper disk soaked to saturation with each treatment (autoclaved water control, 10,
12, and 14% Clorox bleach solution from a bottle of 8.25% active ingredient of sodium hypochlorite) was placed
over an actively growing A. flavus colony in each Petrie dish. Twenty-four hours later, spores from each dish
were extracted from the zone covered by the paper disk and placed into individual agar Petrie dishes as follows:
water control 5 Petrie dishes of 4 spores each (20 total spores); treatments of 10%, 12%, and 14% bleach
solution 25 dishes (100 spores) each, and incubated at room temperature for 5 days. Fungal colonies exposed
to a bleach-saturated paper disk were killed (100%) at each treatment level, while the control group remained
unaffected. None of the spores from the control group were killed, while 10%, 12%, and 14% bleach solutions
killed 89%, 96%, and 100% of the spores, respectively. We conclude that although A. flavus colonies may be
killed by 10% Clorox® bleach solution, such a concentration is not sufficient to reliably kill spores, which would
lead to repopulation. We discuss the implications of A. flavus control, based on our findings.
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Survey for anticoagulant rodenticides in raptors from New York City, 2012-15
Mr. Joe Okoniewski1, Mr. Peter Furdyna2, Ms. Christine VanPatten2, Mr. Kevin Hynes1
1

NYSDEC - Wildlife Health Unit, 2NYSDEC - Bureau of Air Resources and Pesticides

In the first 3 months of 2012 we examined 3 red-tailed hawks (Buteo jamaicensis), from New York City with
necropsy and analytical findings consistent with fatal hemorrhage facilitated by anticoagulant (AC) rodenticide
exposure. To better assess the general level of exposure of raptors to ACs in this part of New York State we
analyzed liver samples from all raptors received from this area from January 2012 to early April 2015 regardless
of diagnosis. Of 54 raptors examined, ACs were detected in 84 %, either singly (18%) or in combination. In birds
with detections, difethialone was found in 71 %, brodifacoum in 69%, and bromadiolone in 44%). Diphacinone
was detected in only 3 birds (6%), and only at low levels (0.01 - 0.06 ug/g). One-third [16 red-tailed hawks, 1
red-shouldered hawk (Buteo lineatus), 1 snowy owl (Nyctea scandica)] were judged to have died from AC
exposure. In this subset, total AC loads ranged from 0.16 ug/g to 0.95 ug/g averaging 0.45 ug/g. In the 34 birds
for which ACs were not suspected as a mortality factor at necropsy, ACs were detected in 74%, with total AC
loads ranging from 0.02 ug/g to 0.52 ug/g, averaging 0.17 ug/g (S.D. = 0.13), and exceeding 0.1 ug/g in 38%. This
survey highlights the considerable threat of secondary AC rodenticide poisoning to red-tailed hawks in an urban
setting and the growing prominence of difethialone in these poisonings.
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Evidence supporting wild boar as reservoir host species for influenza
Prof. Daniel Desmecht1, Prof. Mutien Garigliany1, Dr. Rosario Volpe1, Prof. Annick Linden1
1

University of Liège

A total of 727 wild boar sera were collected during the hunting season (October to December) in Southern
Belgium. The sampling was conceived to cover as much as possible the whole territory, with respect to the
known local wild boar densities. Presence of influenza A virus anti-nucleoprotein antibodies was measured
using the ID Screen® Influenza A Antibody Competition ELISA kit (Id_Vet, France), according to the
inhibition assay (HIA), using the strains A/Sw/Belgium/1/98 (H1N1), A/Sw/Flanders/1/98 (H3N2) and
A/Sw/Gent/7625/99 (H1N2). To estimate effects of potential factors (sex, age, month, province, hunting
territory, wild boar, domestic pig and pig farm densities) on risk for seropositivity, we used a multivariate
logistic regression model. Between-group differences were assessed by using the χ2 test. Taken together, our
results demonstrate the existence of a stable circulation of H1N1 influenza virus in some of the sampled wild
boar populations, which suggests that wild boars act as a reservoir in the epidemiology of influenza viruses.
Virological studies aimed at isolating the strains circulating in forest blocks with high seroprevalence will be
undertaken to assess the origin and possible evolution of these strains.
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Wildlife diseases important for human health and food safety in the changing environment of
the Eastern Canadian Subarctic
Dr. Audrey Simon1, Dr. Ellen Avard2, Prof. Denise Bélanger1, Prof. Dominique Berteaux3, Dr. Mario Brisson4,
Dr. Brent Dixon5, Dr. Christine Fehlner-gardiner6, Prof. Philippe Gachon7, Dr. Alvin Gajadhar6, Dr. Josiane
Houle8, Prof. Emily Jenkins9, Mr. Pauloosie Kasudluak10, Dr. Stéphane Lair11, Prof. Nicolas Lecomte12, Prof.
Patrick Leighton1, Prof. Mélanie Lemire13, Dr. Benoit Lévesque14, Prof. Francis Lévesque15, Prof. Dawn
Marshall16, Dr. Ariane Massé17, Dr. Susan Nadin-davis6, Dr. Nicholas Ogden18, Mr. Stas Olpinski19, Ms. Isabelle
Picard20, Prof. André Ravel8, Dr. Erin Rees1, Ms. Manon Simard21, Dr. Craig Stephen22, Dr. Hugh Whitney23
1

Grezosp, Faculté de médecine vétérinaire, Université de Montréal, 2Nunavik research centre, Makivik
Corporation, 3Université du Québec à Rimouski, 4Regional Board of Health and Social Services Nunavik,
5
Health Canada, 6Canadian Food Inspection Agency, 7Université du Québec à Montréal, 8Faculté de médecine
vétérinaire, Université de Montréal, 9University of Saskatchewan, 10Hunters Association of Inukjuak, 11Centre
québécois sur la santé des animaux sauvages / Canadian Wildlife Health Cooperative. Faculté de médecine
vétérinaire, Université de Montréal, 12Université de Moncton, 13Université Laval, 14Institut national de santé
publique du Québec, 15Université du Québec en Abitibi-Témiscamingue, 16Memorial University of
Newfoundland, 17Ministère des Forêts, de la Faune et des Parcs du Québec, 18Public Health Agency of Canada,
19
21
Makivik Corporation, 20
Eeyou
22
23
Marine Region Wildlife Board, Canadian Wildlife Health Cooperative, Government of Newfoundland and
Labrador (retired)
We present the overall structure and goals of a project for wildlife diseases and human health in the Eastern
Canadian Subarctic. Our project addresses gaps in the understanding of the ecology and transmission dynamics
for wildlife diseases of public health importance: 1) defining mechanisms of zoonotic disease transmission
among wildlife and exposure to people, 2) characterizing how wildlife, domestic animals, and people interact in
a changing environment, 3) forecasting disease spread from north to south (e.g. Arctic fox rabies) and from
south to north (e.g. toxoplasmosis), and 4) determining how disease transmission may be affected by a warming
and increasingly variable climate as well as a more developed and interconnected Arctic. Our project is divided
into four main research foci: 1) food safety for the consumption of wild game, 2) fox genetics and rabies
dynamics, 3) interactions among people, dogs and wildlife, and 4) modelling infectious diseases in a changing
climate. By integrating traditional knowledge from communities in Nunavik (Quebec's arctic region, Canada)
and Nunatsiavut (region in Labrador, Canada) using a multidisciplinary approach (epidemiology, microbiology,
population genetics, behavioural ecology, landscape ecology, disease modelling, and anthropology), we aim to
better assess and predict the risk of exposure to diseases relevant to the health of wildlife and local communities.
The project will also provide critical baseline information on zoonotic diseases in the North. These communities,
public health personnel, wildlife managers, and policy makers will benefit from understanding the role of
wildlife in human exposure to zoonoses (and vice versa). Furthermore, this project will contribute to developing
culturally appropriate control and surveillance strategies for diseases affecting the health of both wildlife and
people in the Arctic and Subarctic regions.
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PREDICT investigations of bat guano "farming" in Viet Nam and Cambodia: A new interface
for zoonotic disease transmission?
Dr. Amanda Fine1, Dr. Lucy Keatts1, Dr. Sarah Olson1, Mr. Chea Sokha1, Mr. Nguyen Van Long1, Ms. Nguyen
Thi Thanh Nga1, Dr. Leanne Wicker2, Dr. Ngo Thanh Long3, Dr. Nguyen Thanh Phuong3, Mr. Le Tin Vinh
Quang3, Dr. Sorn San4, Mr. Holl Davun4, Mr. Duong Veasna5, Ms. Audrey Lacroix5, Mr. Hul Vibol5, Dr. Paul
Horwood6, Dr. Philippe Buchy5, Dr. Nguyen Tung7, Mr. Pham Thanh Long7, Dr. Damien Joly8, Dr. Daniel
Rejmanek9, Dr. Tracey Goldstein9, Dr. Jonna Mazet9
1

Wildlife Conservation Society, 2Zoos Victoria, 3Regional Animal Health Office No. 6, 4National Veterinary
Research Institute, 5Institut Pasteur, Cambodia, 6Institut Pasteur in Cambodia, 7Department of Animal Health,
8
Metabiota, 9University of California, Davis
Threats Program, uses a One Health approach to
understanding the dynamics of zoonotic virus evolution, spillover, amplification, and spread to inform
prevention and control. Constructing artificial roosts to attract insectivorous bats and facilitate the collection of
guano for application as fertilizer is a practice increasingly adopted as a livelihood option by rural communities
in Southeast Asia. Most of the artificial roosts are constructed around human dwellings with backyard farms or
are integrated into food crop fields, raising concerns about the risk of pathogen spillover from bats to humans
and domestic animals. Bat guano samples from such facilities were screened for the presence of RNA viruses
from viral families of public health significance. Bat
Provinces in Viet Nam and Pursat and Kampong Cham Province in Cambodia. Fresh fecal and urine samples
were collected with sterile swabs from clear tarpaulins placed under the artificial roosts. Rectal and oral swabs
and tissue samples were collected from individual bats found dead at the sampling sites. Each sample was split
into two separate cryovials containing Viral Transport Media or RNA-later. Samples were stored in liquid
nitrogen in the field and transported to -80°C freezers at laboratory facilities in Cambodia and Viet Nam.
Family-level conventional PCR assays were applied in the laboratories, followed by cloning and sequencing for
virus identification. The analysis of 1,211 samples resulted in the detection of 20 novel viruses (9 Rhabdo-, 5
Paramyxo-, 2 Corona-, 2 Astro-, 1 Flavi-, and 1 Seadornavirus) and 4 previously described viruses (3 Astro- and
1 Coronavirus). These laboratory results, coupled with observations of limited use of protective equipment by
bat guano collectors, suggests that this interface warrants more attention from the public health community and
application of occupational safety guidelines.
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Outdoor infectious diseases surveillance by using hunting dogs in Japan
Prof. Tokuma Yanai1
1

Laboratory of Veterinary Pathology, Gifu University

Hunting dogs are always wandering around bushes and forests to catch wild mammals and birds. There is high
risk to get bite with ticks as well as via wildlife. To access risk of tick-born infectious diseases including zoonosis,
we are doing a serological survey by using serum of hunting dogs which are usually exposed to risks of infection
from ticks or wild animals. This assessment may be useful to estimate risks for people who are working with
them. A total of 5-6 cc of blood sample was collected from about 600 hunting dogs kept in 22 prefectures
throughout Japan, including Kyushu, Sikoku, Tyubu, Tohoku, and Hokkaido districts, as well as various islands
and peninsulas. The collected blood was centrifuged, and the serum was examined for various tick-born
domestic or zoonotic diseases such as Severe Fever with Thrombocytopenia Syndrome (SFTS), Lyme disease
(Borreliosis), canine protozoa Babesia gibsoni and Hepatozoon canis. Various positive results were observed in
diseases such as SFTS and Borreliosis which varied largely depending on the districts. Of the positive cases, a
large proportion were from those collected in Kyushu districts, especially hepatozoonosis and canine filaliosis.
Based on these surveys, in some infections such as Borreliosis, there is a correlation to the incidence and
distribution of human patients. It may be useful to monitor blood sample of hunting dogs in various districts to
assess risks of outdoor tick-born or wildlife-related infectious diseases in humans. In order to analyze the
spectrum of field zoonotic infections for a detailed hazard map of each region, it is necessary to increase the
number of sample cases from hunting dogs.

172

Wildlife Disease Association

Posters
Risk of rodent-borne diseases and human disturbance - preliminary findings on a 5 year study
in Madre de Dios, Peru
Ms. Catherine Dupont1
1

U.S. Naval Medical Research Unit No. 6

Human disturbance of natural ecosystems (e.g., road construction) has been closely associated with biodiversity
loss and disease emergence; however, the precise association of these interactions is unclear. In our five-year
study, we describe effects of anthropogenic habitat perturbation on rodent population dynamics and the risk of
rodent-borne diseases along the Trans-Oceanic Highway in the Madre de Dios Region of Peru. We collected
data from six different geographical sites along the road with varying levels of environmental perturbation. To
explore changes in rodent population dynamics, we trapped rodents three times a year in dry, rainy, and midseason. Blood was taken before tagging and releasing rodents, with the exception of the last day of trapping,
when necropsies were performed and tissues collected. During the first four trapping sessions a total of 732
animals were captured, of which 129 were recaptured. The 603 individual rodents captured comprised 10 genera
and 16 species, including Oligoryzomys microtis, Necromys lenguarum, Euryoryzomys nitidus and Hylaeamys
perenensis. The highest trap success was during the dry season, when scarcity of food likely led rodents to extend
foraging into traps. The project has allowed for hands-on training of 30 students of different disciplines about
rodent trapping and sample collection techniques. Within three years, we have created an international
multidisciplinary network of experts in different areas, including veterinarians, epidemiologists, and social
scientists. This ongoing multi-disciplinary project will help identify important interrelationships between
human, animal, and environmental health. Laboratory testing for pathogens is underway. Full results will be
presented at the meeting.
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Critical evaluation of wildlife health initiatives in Melghat tiger reserve, India for formulation
of a sustainable wildlife health plan
Dr. Aditi Sharma1, Dr. Parag Nigam2
1

Rajaji Tiger Reserve, India, 2Wildlife Institute of India

The relevance of wildlife health management in the recent times has gained importance owing to increased
interactions between wild and domestic animals and greater chance of disease transmission between
populations. Melghat Tiger Reserve located on the southern offshoot of the satpura Hill Range in Central India is
home to a variety of fauna and flora. The Tiger reserve (2029 km2) includes the Gugamal National Park (361.28
km2), Melghat WLS (788.75km2), Wan WLS (211 km2), Ambabarwa, WLS (127.11 km2), and Narnala WLS
(12.35 km2). Around 67 villages spread are interspersed across the landscape with approximate estimated
human and livestock population as 29400 and 30000 respectively that depend upon the reserve for their
existence. The study was carried out with the objective of evaluating the wildlife health initiatives being taken by
the Forest Department in the last 5 years (2010-2015) at MTR and aimed at formulating a comprehensive health
plan for the tiger reserve. Personal interviews, questionnaires surveys, field visits and detailed review of literature
including scrutiny of official records formed basis for the study. Due to high anthropogenic pressures and the
small size of protected area, the chances of interactions between populations and disease spread are high. The
initiatives by the Reserve in ensuring health is limited to basic veterinary support with minimal preventive
strategy. These strategies are limited to immunization for select infectious diseases and occasional de-worming
for livestock. The reserve lacks the basic infrastructure and programs required for monitoring wildlife health.
The small size of the reserve together with high interaction between wild animals and livestock has resulted in
increased chances of disease spread between populations. This has necessitated the need for developing a
sustainable Wildlife health plan addressing early detection for diseases, comprehensive monitoring and
surveillance programs and proper preventive medicine initiatives.
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Using a One Health approach to asses overall leptospirosis risk in riverside communities of the
Parana river in Santa Fe, Argentina
Ms. Tamara Ricardo1, Dr. Lucas D. Monje2, Ms. Noelia Landolt3, Ms. Yosena Chiani3, Dr. Pablo Beldomenico2,
Dr. N. Bibiana Vanasco3, Dr. Andrea Previtali4
1

Universidad Nacional del Litoral, 2Instituto de Ciencias Veterinarias del Litoral, 3Instituto Nacional de
Enfermedades Respiratorias, 4Universidad Nacional del Litoral; CONICET
Leptospirosis is a zoonotic disease of global distribution caused by bacteria of the genus Leptospira, acquired by
direct or indirect contact with urine of infected mammalian hosts. We used a One Health approach to investigate
leptospirosis in an endemic area of Argentina: the floodplains of the Parana river. Our goal was to obtain an
integrated measure of overall risk by involving multiple sectors and disciplines to study aspects of animal,
human and environmental health that may influence risk. We selected 3 riverside human settlements near the
city of Santa Fe to assess the presence of leptospires in environmental water, prevalence of infections in small
mammals, and knowledge, attitudes and practices (KAPs) of humans. In each community, we established 3
study sites at varying distances from the community core. Between 2014 and 2015 we conducted 3 trapping
sessions for small mammals. A kidney sample was collected from each individual and used in real-time qPCR of
the LipL32 gene to determine infection with pathogenic Leptospira. We collected 10 water samples from each
community and cultured them to detect presence of lepstospires. Positive samples were analyzed using 16S
primers and PCR products sequenced to identify species. Finally, we conducted a household questionnaire
assessing people's KAPs during a major river flood. Of the 119 rodents (Sigmodontinae, Muridae and Caviidae)
and 2 mouse opossums (Didelphidae) analyzed, only one individual of Scapteromys aquaticus from a core site
tested positive. From the same site, we obtained an isolate from water, identified as L. meyeri, a saprophytic
leptospire. Additionally, in this community, we observed the highest percentage of surveyed people that lack
knowledge on how the disease is transmitted (40%). Considering these preliminary results, we conclude that
overall leptospirosis risk appears to differ among these riverside communities, warranting further research and
outreach efforts in this area.

65th Annual International Conference

175

Posters
Tuberculosis in a semi free ranging spotted deer(Axis axis) in a zoological park in North India
Dr. Aditi Sharma1, Dr. Prayag Hodigere Siddalingappa2, Dr. Parimal Roy3
1

Rajaji Tiger Reserve, India, 2Karnataka Veterinary,Animal & Fisheries Sciences University, 3Central University
Laboratory,Tamil Nadu Veterinary and Animal Sciences University
Tuberculosis has been identified as a clinical entity of infectious nature in both captive and free ranging wild
animals for over a century. Cervids are susceptible to tuberculosis caused by Mycobacterium spp.(M.bovis,
M.tuberculosis, M.avium) Malsi Deer Park, a mini zoo in North India had a history of average two deaths of Axis
deer annually due to tuberculosis based on post mortem findings since last 3 years. Axis deer with a population
of 70 is a species of major concern in this zoo.The objective of this case study was confirmative diagnosis of
tuberculosis and prevention of further spreading of the disease to other animals and animal keepers by
segregating the affected herd. Post mortem examination of a male adult Axis deer was performed. Pus swab from
the abscess and tissue sample from lung and abscess cavity wall in 10% formalin was collected for
histopathological and bacteriological examination respectively which were performed in three different
laboratories. Post-mortem revealed presence of yellow tubercles throughout lung parenchyma. A superficial
abscess with thick cream colored pus on right lateral side in neck region and another abscess with cream colored
pasty and gritty pus at left lateral side of trachea were recorded. Histopathology reports from all the three
laboratories confirmed Tuberculosis. Central University Laboratory also reported presence of acid fast bacilli.
KVAFSU, Bengaluru has extracted DNA from the pus sample and PCR & sequencing is under process. It was a
confirmed case of Tuberculosis and thus the protocol of immediate segregation of the exposed herd was
followed. Further plan of action suggested is random screening of at least 25% of the total animal population in
the zoo through Lateral flow assay and PCR followed by sequencing. Animal keepers would be screened through
sputum test and TB GOLD Test.
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Modeling applications for enhancing raccoon rabies control: the road to elimination
Dr. Stacey Elmore1, Mr. Richard Chipman2, Dr. Dennis Slate2, Dr. Kathryn Huyvaert1, Dr. Kurt Vercauteren3,
Dr. Amy Gilbert3
1

Colorado State University, 2USDA,APHIS,Wildlife Services - National Rabies Management Program, 3USDA,
APHIS, Wildlife Services, National Wildlife Research Center
Rabies is an ancient viral disease that significantly impacts human and animal health throughout the world. In
the developing parts of the world, dogs represent the highest risk of rabies infection to people, livestock, and
other animals. However, in North America, where several rabies virus variants currently circulate in wildlife,
human contact with the raccoon rabies variant leads to the highest per capita population administration of postexposure prophylaxis (PEP) annually. Previous rabies variant elimination in raccoons (Canada), foxes (Europe)
and dogs and coyotes (United States), demonstrates that elimination of the raccoon variant from the eastern
United States is feasible, given an understanding of rabies control costs and benefits and the availability of
proper tools. Also critical is a cooperatively-produced strategic plan that emphasizes collaborative rabies
management among agencies and organizations at the landscape scale. Common management strategies, alone
or as part of an integrated approach, include: oral rabies vaccination (ORV), trap-vaccinate-release (TVR), and
local population reduction. In complement, mathematical and statistical modeling approaches can guide
intervention planning, such as through contact networks, circuit theory, individual-based modeling, and others
can be used to better understand and predict rabies dynamics through simulated interactions among the host,
virus, environment and strategy. Information gleaned through this ecological lens can then be further evaluated
by economics teams to produce a management plan that balances the ecological needs and financial resources.
By reviewing the management and modeling strategies that are currently used, or have been used in the past, we
are working toward building a foundational framework to aid in the development of raccoon rabies virus
elimination strategies.
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Bioinformatics approach of Rickettsia rickettsii gene: is there evidence of the role of wildlife in
the eco-epidemiology of Rocky Mountain spotted fever?
Ms. Jéssica Mateus-Anzola1, Prof. Diego Soler-Tovar1, Dr. Arlen Gómez1, Dr. Efraín Benavides1
1

Universidad de La Salle

Rocky Mountain spotted fever is an emerging zoonotic disease of high lethality, first discovered in the United
States and distributed in Central and South America, is transmitted mainly by ticks and caused by Rickettsia
rickettsii, an obligate intracellular coccobacillus with a genome highly conserved; which infects a variety of hosts,
including small and medium wild mammals and livestock, which play an important role in transmission to
humans. The aim was to identify gene sequences and the complete genomes of Rickettsia rickettsii, the detection
place, at country level; vectors and hosts associated with emphasis on wild animals by collecting and analyzing
the information contained in the Nucleotide NCBI / GenBank, as a contribution to the eco-epidemiology of the
disease. A total of 899 nucleotide sequences, 19 complete genomes, 85 patented sequences and 119 genes were
found, the most reported: gltA (conserved in all species of Rickettsia), tRNA (implicated in protein coding) and
ompA / ompB (involved in adhesion and virulence); the main detection places were the United States (60,15%)
and Brazil (27,91%), the Amblyomma ticks were the principal vector, identified only 22,67% of the hosts, among
which only 1,68% involved wild species, such as capybaras (Hydrochoerus hydrochaeris). Although the disease
caused by R. rickettsii is widely studied in humans, dogs and other domesticated species, have not been taken
into account wild amplifier hosts in the dynamics of the disease, at least from genomics and bioinformatics
perspective, and because the importance of their ecological role in tick-borne diseases, necessitating the
development of studies to reduce the gaps in information on eco-epidemiological aspects and improve
diagnostic tools, prevention and control by analyzing consensus sequences.
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Zoo animals as sentinels for wild animal infectious diseases in regions without resources for
wildlife health surveillance: first report of a native South American wildlife species, southern
pudu (Pudu puda), BVDV persistently infected
Mr. Ezequiel Hidalgo1, Mr. Rodrigo Salgado2, Dr. José Pizarro2
1

Parque Zoologico Buin Zoo, 2Facultad de Ciencias Veterinarias y Pecuarias, Universidad de Chile

The lack of economical and human resources dedicated to the wildlife health surveillance in some regions can
have an negative impact in the health status of native wildlife and domestic animals. The captive wild animal
populations may represent a cheapest and viable option to get health information mainly of native species, a very
common group in South American Zoos. Bovine Viral Diarrhea Virus (BVDV) is an important livestock viral
agent causing high economic impact worldwide. Persistent infection (PI) has been reported in several wild
animals in recent years, seemingly to support a possible role of wildlife as a reservoir for this virus. A serologic
study for pestivirus and alphaherpesviruses realized in artiodactyls animals in a zoo in Chile resulted in one
pudú (Pudu puda) to be suspicious to persistent infection with a pestivirus. Two blood samples with nine
months of separation were collected from this individual to confirmation of PI status, performing viral
neutralization test and RT-PCR. No antibodies were detected but pestivirus genome was amplified and a noncytopathogenic strain was isolated in both samples. A phylogenetic analysis was realized and indicated that
isolates were highly related with Chilean strains of BVDV-1b circulating among cattle. This is the first report of a
South American wildlife species with the capacity to be PI. Further studies are needed to better understand the
role of pudús in epidemiology of BVDV as well as to learn about the role of BVDV as a pathogen in pudús, and
as a threat for their conservation. The South American Zoo populations will be consider a sentinel in the animal
health region strategies for increase the scientific knowledge of native wildlife species susceptibility to infectious
diseases.
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Influence of water temperature on the outcome of a Brucella pinnipedialis hooded seal
(Cystophora cristata) strain infection in cod (Gadus morhua)
Prof. Jacques Godfroid1, Dr. Ingebjørg Nymo1, Dr. Marit Seppola1, Prof. Sascha Al-Dahouk2, Dr. Kathrine
Bakkemo3, Dr. María Pilar Jiménez de Bagüés4, Dr. Anett Larsen1
1

University of Tromsø - the Arctic University of Norway, 2Federal Institute for Risk Assessment, Berlin, 3ZoestisPharmaq, Oslo, 4Unidad de Technología en Producción y Sanidad Animal, Centro de Investigación y
Technología Agroalimentaria (CITA), Instituto Agroalimentario de Aragón, Universidad de Zaragoza
In the natural environment, pathology in hooded seal (Cystophora cristata) induced by Brucella pinnipedialis
has not been documented. A lack of intracellular survival and multiplication in hooded seal macrophages and
epithelial cells indicates that B. pinnipedialis does not induce a chronic infection. This suggests that hooded seals
acquire a transient B. pinnipedialis infection from their environment, likely through their diet. Documenting
assessing the influence of water temperature on the outcome of the infection. Atlantic cod were infected
intraperitoneally with 108 B. pinnipedialis. Tagged uninfected in-contact cod were kept with infected cod.
Uninfected control cod were kept in separate tanks. The experimental infection was run at 6°C and 15°C,
mimicking Arctic water and increased water temperatures expected in the Northern Atlantic during the 21st
century (International Panel on Climate Change scenarios). At 6°C, viable bacteria were found in the blood of all
infected cod at all times post infection (pi) (day 1, 7, 14, 21, 35, and 49). Neither gross pathology nor mortality
were recorded in fish kept at 6°C. Anti-Brucella antibodies were detected earlier at 15°C than at 6°C. At 15°C,
bacteria were eliminated more quickly, however mortality was observed between day 7 and 20 in 5/60 fish. No B.
pinnipedialis was cultured from these 5 dead fish, as from any in-contact fish. At 15°C, 1/60 fish in the
uninfected in-contact group died at day 9 and 1/60 fish in the uninfected control group died at day 21. Our
results suggest a possible trade-off between immunocompetence and other vital functions at sub-optimal
temperatures and raise questions on the influence of increased water temperatures in the oceans and the
emergence of diseases in aquatic ectotherms.
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Changes in white blood cell parameters of common terns (Sterna hirundo) exposed to low
levels of oil
Dr. Florina Tseng1, Dr. Ian Nisbet2, Dr. Christine Fiorello3
1

Cummings School of Veterinary Medicine at Tufts University, 2I.C.T. Nisbet & Company, 3Oiled Wildlife Care
Network, Karen C. Drayer Wildlife Health Center, School of Veterinary Medicine, University of California
Little is known about sublethal effects on birds of low level exposure to oil. White blood cell parameters (total
leukocyte counts and/or differentials) were measured in blood samples from Common Terns (Sterna hirundo,
n=71) exposed to low levels of oil from an oil spill in Buzzards Bay, MA in 2003. Data from Common Terns (n =
16) sampled at the same site in a non-spill year were used for reference. Total leukocytes and lymphocytes were
severely depressed when individuals were first sampled, 14-20 days after the spill, and returned to near to or
above reference levels by day 39. Heterophils and heterophil/lymphocyte ratios were markedly elevated 14-20
days after the spill, and returned to below reference levels by day 39. These changes were closely parallel to
changes in hematocrit in the same birds, but hematocrits were not correlated with white blood cell parameters,
suggesting that mechanisms of action were different. The combination of immune suppression and anemia
during the physiologically demanding period prior to and during egg-laying is likely to have caused adverse
effects on reproduction.
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Mycoplasmosis of house finches and western scrub-jays in a wildlife rehabilitation facility with
probable nosocomial transmission
Dr. David H. Ley1, Ms. Krysta Rogers2, Dr. Leslie Woods3
1

North Carolina State University, College of Veterinary Medicine, 2Wildlife Investigations Laboratory. California
Department of Fish and Wildlife, 3California Animal Health and Food Safety Laboratory System, UC Davis,
School of Veterinary Medicine
Adult house finches (Haemorhous mexicanus) with conjunctivitis, presumably caused by Mycoplasma
gallicepticum, were admitted to a rehabilitation facility in central California between February and April 2015. In
late May the facility began receiving young (nestlings to near fledged) house finches, a few with conjunctivitis at
admission but most developing conjunctivitis 5 to 10 days later. In June, with young house finches still present,
the facility began receiving young western scrub-jays (Aphelocoma californica) with normal eyes at intake but
developing conjunctivitis approximately 30 days later. Samples from 13 of 15 house finches and 3 of 12 western
scrub-jays were positive for M. gallisepticum by qPCR, 1 house finch and 2 western scrub-jays were positive for
M. synoviae. Gene sequencing (16S rRNA and 16S-23S intergenic spacer region) generally confirmed these
results, but also identified M. sturni from 3 of 9 western scrub-jays. Mycoplasma gallisepticum conjunctivitis in
free-ranging house finches was first recognized as an emerging disease in 1994 and is now endemic throughout
domestic galliformes, with only a few reports in wild birds. Mycoplasma sturni, first isolated in 1994 from a
European starling (Sturnus vulgaris) in Connecticut, has since been isolated from a wide range of wild bird
species. This outbreak of mycoplasmosis in a rehabilitation facility suggests that M. gallisepticum-infected young
house finches admitted to and maintained in a multi-species environment likely resulted in transmission within
the facility to healthy young house finches and western scrub-jays. Evidence of M. synoviae in house finches and
western scrub-jays with conjunctivitis indicates that these species are susceptible to this infection, and suggests
that these and perhaps other free-ranging species are underappreciated reservoirs. Mycoplasma sturni in western
scrub-jays adds to its previously known broad range of host species.
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The Culicoides enigma: which biting midge species are important in the epidemiology of
hemorrhagic disease in the Southeast?
Dr. Mark Ruder1, Mrs. Stacey Vigil1, Dr. David Stallknecht1, Mr. David Shaw1, Mr. Matthew Walter1, Ms. Clara
Kienzle1, Mrs. Kayla Garrett2, Dr. Joseph Corn1
1

Southeastern Cooperative Wildlife Disease Study, University of Georgia, 2University of Georgia

Hemorrhagic disease (HD) of white-tailed deer (WTD; Odocoileus virginianus) is caused by epizootic
hemorrhagic disease viruses (EHDV) or bluetongue viruses (BTV). Confirmed vectors include C. sonorensis
(BTV and EHDV) and C. insignis (BTV only) but in endemic regions of the Southeast, other Culicoides species
are suspected vectors. SCWDS is actively engaged in long-term monitoring of both Culicoides populations and
HD activity in the Southeast. Collectively, these datasets can be used to better understand patterns of disease and
recognize gaps in our understanding of HD epidemiology. From 2007-2015, adult Culicoides were collected
August-September using CDC miniature black-light traps at 272 sites (>7,000 trap nights) throughout WTD
habitat in the Southeast (AL, AR, FL, GA, LA, MS, NC, SC, and TN). In addition to Culicoides surveys, HD
activity in the same study region was monitored by annual HD reporting by state wildlife management agencies
using a questionnaire-based survey, along with diagnostic virology to isolate EHDV and BTV from WTD
suspected to have HD. From 2007-2015, HD was reported annually in most states within the study region and
143 viruses (3 EHDV serotypes and 6 BTV serotypes) were isolated from dead WTD. Culicoides surveys in the
same region over the nine year study period yielded nearly 300,000 Culicoides, representing 44 species. C.
insignis, a BTV vector, was commonly collected in FL (present at 77% of sites) but was scarce outside of FL
(present at 9% of sites). C. sonorensis (EHDV/BTV vector) was rarely recovered and was only present in 5% of
sites in low numbers. Commonly collected Culicoides spp. (present at >45% of sites) over the entire survey area
were C. haematopotus, C. stellifer, and C. debilipalpis. Absence of confirmed vectors throughout much of the
study area, a region with endemic HD activity, indicates need for targeted studies aimed at incriminating suspect
vectors.
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Health management and biosecurity practices on U.S. ranched-bison operations
Dr. Kelly Patyk1, Dr. Margaret Parker1, Dr. Steven Sweeney1
1

USDA, APHIS, Veterinary Services, Center for Epidemiology and Animal Health

The North American ranched-bison industry is a multifaceted business that includes meat production,
agritourism, byproduct sales, and conservation of an iconic species. According to the National Agricultural
Statistics Service (NASS) 2012 Census of Agriculture, there were over 162,000 bison on private operations in the
United States. Continued growth within this relatively new livestock sector depends on a healthy herd.
Compared with other livestock species, very little information is available on the disease and management
practices used on ranchedHealth Monitoring System (NAHMS) conducted Bison 2014, the first-ever national study of the U.S. ranchedbison industry. One specific objective of the study was to describe health management and biosecurity practices
important for the productivity and health of ranched bison. A total of 2,886 questionnaires were mailed in
September 2014 to all producers who reported having bison during the NASS 2012 Census of Agriculture, and a
second questionnaire was mailed to non-respondents about 3 weeks later. The questionnaire focused on seven
topics. Overall, 632 recipients returned completed questionnaires and 222 reported that they had no bison
(response rate: 29.6%). Results focusing on health management and biosecurity practices will be presented,
including parasite and fly control methods, possible contact with wildlife and other farmed animals, and health
problems present on operations. Full study results will be available and distributed as descriptive reports,
conference presentations, information sheets, and journal articles in 2016.
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Use of remote cameras to monitor the potential prevalence of sarcoptic mange in wild
mammals from Southern Texas
Dr. Scott Henke1, Mr. Kyle Brewster1, Dr. Alfonso Ortega-Sanchez2
1

Caesar Kleberg Wildlife Research Institute, Texas A&M University-Kingsville, 2East Wildlife Foundation

Sarcoptic mange, which is caused by the mite (Sarcoptes scabiei) is a common, highly contagious skin disease
that has been reported from more than 100 species of mammals, including humans. Prevalence of mange in
North American mammals has ranged from 11% to >80% during epizootic peaks. Severe mange has resulted in
about 80% mortality and reduced ovulation and pregnancy rates in surviving adult females. Such a disease can
devastate local wildlife populations, and is especially concerning when endangered mammals, such as ocelots
(Leopardus pardalis), are at risk. Our objective was to 1) document the current prevalence of mange in wild
mammals of southern Texas, and 2) determine the efficacy of using remote cameras to estimate mange
prevalence. We collected blood and skin samples from 166 mammals representing 12 species from southern
Texas during 2012. Five species (16/25 feral hogs (Sus scrofa), 7/28 white-tailed deer (Odocoileus virginianus),
18/25 coyotes (Canis latrans), 1/5 nilgai (Boselaphus tragocamelus), and 5/20 raccoons (Procyon lotor))
displayed alopecia, seborrhea, and crusted lesions consistent with mange. Only feral hogs, coyotes, and whitetailed had mites present within skin samples. Titers ranged
animals, with titers from mite-positive animals higher (mean = 1:212; range = NA 1:1,024; χ2 = 25.1; P <
0.001; df = 10) than from animals that were negative for mites (mean = 1:8; range = NA 1:64). Two
photographs of each collected animal were reviewed in a blind trial by a veterinarian experienced with cases of
mange. The veterinarian correctly identified 18 and 97 photographs as positive and negative for mange,
respectively, with 19, 9, and 23 photographs being false positive, false negative, and inconclusive, respectively.
Moderate to severe cases of mange were readily identifiable via photographs; however, mild cases often were
misdiagnosed from photographs.
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Surveillance for Lymphoproliferative disease virus in wild upland game birds in Pennsylvania
Dr. Justin Brown1, Mr. Christopher Cleveland2, Ms. Lisa Williams3, Ms. Mary Jo Casalena3, Dr. Michael
Yabsley2
1

Pennsylvania Game Commission, 2Southeastern Cooperative Wildlife Disease Study, University of Georgia,
3
Pennsylvania Game Commission, Bureau of Wildlife Management
Lymphoproliferative disease virus (LPDV) is an exogenous, oncogenic retrovirus recently identified in wild
turkeys (Meleagris gallopavo) in the Eastern United States. Historically, LPDV has only been a rare cause of
lymphoid tumors in domestic turkeys in the Middle East and Europe. However, in 2012, LPDV was identified in
a wild turkey from Arkansas with systemic lymphoid tumors. This was the first identification of LPDV in wild
turkeys and in North America. Subsequent surveillance showed LPDV infection was widespread and common in
wild turkeys throughout the Eastern US, but the occurrence of tumors was rare. Currently, there is little
information on the host range of LPDV but experimental data indicates chickens and turkeys are susceptible to
infection and domestic ducks and geese are resistant. In wild birds, LPDV has only been reported from wild
turkeys. To provide insights into the host range of LPDV, bone marrow samples were collected from hunterharvested and diagnostic submissions of wild turkeys, ring-necked pheasants (Phasianus colchicus), and ruffed
grouse (Bonasa umbellus) from Pennsylvania during 2012-2016. None of the birds included in this surveillance
had evidence of tumors or lymphoproliferative disease. Samples were tested for LPDV proviral DNA using PCR.
Consistent with previous surveillance results in surrounding Northeastern states, LPDV infection in wild turkeys
was common (51/64 positive; 80%) and widespread with positive birds being detected in 27/29 counties tested.
In contrast, LPDV was not detected in any ruffed grouse (n=77; 14 counties) or ring-necked pheasant (n=13; 3
counties) samples. LPDV positive wild turkeys were identified in 8/14 counties in which ruffed grouse were
sampled and 1/3 counties in which ring-necked pheasants were sampled. These results indicate LPDV
prevalence in ruffed grouse and ring-necked pheasants is significantly lower than in wild turkeys and suggest
that the natural LPDV host range is relatively restricted.
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Bison 2014: highlights from the National Animal Health Monitoring System's first national
study of health and management practices on U.S. ranched-bison operations
Dr. Margaret Parker1, Dr. Kelly Patyk2, Dr. Steven Sweeney1
1

USDA, APHIS, Veterinary Services, Center for Epidemiology and Animal Health, 2Center for Epidemiology and
Animal Health, United States Department of Agriculture, Animal and Plant Health Inspection Service
In 2014, the U.S. Department of Agriculture (USDA) National Animal Health Monitoring System (NAHMS)
conducted Bison 2014, the first national study of health and management practices used on U.S. operations with
ranched American bison (Bison bison). The study was conducted to acquire baseline information in response to
industry concerns about Mycoplasma bovis in ranched-bison herds. Input from bison industry members and
other stakeholders was used to develop the following study objectives: 1) Provide a baseline description of the
U.S. bison industry, including operation characteristics such as inventory, size, and type; 2) Describe bison
industry production practices and challenges, including identification, confinement and handling, animal care,
and disease testing; 3) Describe health management and biosecurity practices important for the productivity and
health of ranched bison; and 4) Describe producer-reported occurrence of specific health problems and evaluate
potentially associated risk factors. These objectives were used to develop the study questionnaire, which
consisted of seven sections focusing on inventory, additions, removals, and death loss; operation management;
biosecurity; reproduction; diseases, parasites, and health management; disease testing practices; and outreach.
All producers who reported having bison during the National Agricultural Statistics Service (NASS) 2012 Census
of Agriculture were eligible to participate in the study. In September 2014, NASS mailed the questionnaire to
2,886 operations across all 50 states and, about 3 weeks later, mailed a second questionnaire to recipients who
had not yet responded. Completed questionnaires were accepted until spring 2015; 632 recipients returned
completed questionnaires and 222 recipients reported that they had no bison. The response rate for this mail-

for bovine tuberculosis and brucellosis.

65th Annual International Conference

187

Posters
Review of peer-reviewed manuscripts describing wild and captive nondomestic animal
reference intervals and reference values compliance with recommendations, limitations and
strengths
Dr. A Moore1, Dr. Melinda Camus2, Dr. Kendal Harr3, Dr. Saverio Paltrinieri4, Dr. Balazs Szladovits5, Dr.
Daniel Mulcahy6
1

Department of Microbiology, Immunology, Pathology; Colorado State University, 2Department of Pathology,
University of Georgia College of Veterinary Medicine, 3URIKA, LLC, 4Department of Veterinary Medicine,
University of Milan (Italy), 5Department of Pathology and Pathogen Biology, Royal Veterinary College, London,
UK, 6USGS, Alaska Science Center
Reference intervals are needed to interpret laboratory data from individual animals with suspected disease and
when evaluating population health. Guidelines for generation of reference intervals and general clinical study
design are available. Application of these guidelines in nondomestic species manuscripts has been variable.
Review reference interval manuscripts involving nondomestic species published in Veterinary Clinical
Pathology (VCP) between 2011 and 2015 for adherence to the principles and best practices outlined in published
reference interval guidelines. Provide examples of exemplary study design. Manuscripts reporting reference
intervals of nondomestic animals published in VCP between 2011 and 2015 were evaluated for overall study
design, preanalytic and analytic criteria, statistical approaches, and data presentation. Adherence to principles
outlined in guidelines adopted by VCP was assessed as a means to communicate how reference interval
generation and presentation could be improved. Twenty-three manuscripts covering a wide range of captive and
wild vertebrates were reviewed. Most articles fulfilled several important criteria, but no article complied with all
guidelines. Common strengths included an adequate description of the reference population, sample collection
(including pursuit and capture), and testing methodology used. Common limitations included the use of nonvalidated methods for the species described, lack of appropriate partitioning, and use of inappropriate statistical
analysis for the number of reference individuals. Inclusion of a citation specifically dealing with the science of
appropriate reference interval generation was associated with a higher number of fulfilled criteria. Examples of
exemplary study design and data evaluation were provided. Compliance with principles and best practices for
generation of nondomestic animal reference intervals is critical. While complete compliance with every principle
may not be obtainable in every study design, examples of strong study design and easy to follow
recommendations (i.e., checklists) will enable better development and communication of reference interval
studies.
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Influence of wetland and forest habitat on coyote exposure to canine parvovirus in Wisconsin
Mrs. Mandy Kamps1, Dr. Shelli Dubay2, Dr. Christopher Jacques3, Dr. Cady Sartini2
1

Wisconsin Department of Agriculture, Trade & Consumer Protection, 2University of Wisconsin-Stevens Point,
3
Western Illinois University
Generalist species, such as coyotes (Canis latrans), are able to adapt to urban environments, but how
urbanization influences exposure of coyotes to canine parvovirus (CPV) is unknown. We aimed to identify
environmental variables that explain coyote exposure to parvovirus near Milwaukee and Madison. From 20082010, we sampled trapper-harvested coyotes for antibody against CPV. Nobuto strips were saturated with bloody
fluid from the body cavity and later eluted in1.0ml phosphate buffered saline solution. Eluates were tested for
CPV antibody using CPV-2 antigen via hemagglutination inhibition and we considered antibody titers > 1:25 as
evidence of exposure. Harvest location for each adult coyote was entered into ArcMap 9.3 and then buffered by a
1.61 km radius to represent a circular approximation of a home range. The number of housing units along with
area in grassland, wetland, forest, and agriculture were calculated in each approximated home range. Housing
units were obtained from the 2000 US Census and land cover variables were obtained from the USGS 2001
National Landcover Database. Housing units and area metrics were not normally distributed so we log
transformed them and incorporated them on a log scale as covariates in logistic regression models. Overall, 58%
(N = 106) coyotes were exposed to parvovirus. Initially, we ranked models with intrinsic variables (site, year, and
then incorporated environmental variables in the model set and parvovirus exposure was negatively related to
wetland and positively related to forest in approximated home ranges. In this study, exposure of coyotes to CPV
could be explained by persistence of the virus in forests, or by habitat use patterns of coyotes. Coyotes may come
in closer contact in forests.
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Influenza A subtype diversity in fall migrating teal: almost a decade in the making
Ms. Deborah Carter1, Ms. Rebecca Poulson1, Dr. Andrew Ramey2, Dr. David Stallknecht1
1

Southeastern Cooperative Wildlife Disease Study, University of Georgia, 2US Geological Survey, Alaska Science
Center
Wild birds in the order Anseriformes are important reservoirs for influenza type A viruses (IAV); however in
wild birds, IAV prevalence and subtype diversity vary greatly by location, season, and species. To better
understand the ecology of IAV during the early fall migration (September) of teal through the Gulf Coast of the
United States (Louisiana and Texas), surveillance of blue-winged (Anas discors) and green-winged (Anas
carolinensis) teal was conducted annually from 2007-2015. Overall, 551 low pathogenicity (LP) IAV were
recovered from cloacal swabs taken from hunter-acquired teal representing a prevalence of 7.6% (range: 0.4%23.9%) for the 9-12, 14) and NA (1-9) subtypes were
isolated from this collection. Consistent with historic results from fall migrating ducks, H3 and H4 subtypes
were most common; however, this diversity is in contrast to the documented predominance of LP H7 viruses in
teal in this region during their spring migration. Interestingly, during the fall, annual subtype turnover was not
observed with viruses in the H4 subtype predominating in every year. Furthermore, the N6 and N8 subtypes
which were usually associated with H4 were most common during fall migration, with N6 predominating in all
but one year; these NA subtypes have not been recovered in this area in the spring. Ongoing annual surveillance
efforts will continue to inform our understanding of IAV prevalence and diversity in these long-distant
migrants, as well as provide a better understanding of the potential effects of population immunity as related to
these unique seasonal patterns.
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Parasites of wolverines (Gulo gulo) from northwestern Canada
Ms. Kristine Luck1, Mr. Brent Wagner1, Dr. Janna Schurer1, Mr. Rajnish Sharma1, Dr. Jane Harms2, Mr.
Thomas Jung2, Ms. Piia Kukka2, Dr. Brett Elkin3, Mr. Robert Mulders3, Ms. Marsha Branigan3, Ms. Jodie
Pongracz3, Dr. Emily Jenkins1
1

University of Saskatchewan, 2Government of Yukon, Environment Yukon, 3Government of the Northwest
Territories
Wolverines (Gulo gulo) predate or scavenge a variety of prey, exposing them to a range of food-borne parasites.
Wolverine are widely distributed across temperate, boreal and polar regions in the Northern Hemisphere,
however, there is little information available about their parasites from much of their range. We analysed small
intestine (n=197), fecal (n=125), and tongue and diaphragm muscle (n=192) samples from carcasses of trapped
wolverines collected from five locations in the Northwest Territories (NT) and 13 eco-regions in Yukon (YT),
Canada, to establish prevalence and distribution of intestinal parasites and Trichinella spp. Intestines were
examined for adult helminths, fecal samples were analysed using a double quantitative centrifuge sucrose
flotation for parasite ova, and muscle samples were artificially digested to recover first stage Trichinella larvae.
Trichinella spp. were found in 74% of carcasses. Baylisascaris devosi was the most common parasite found in
intestines (43%) and on fecal flotation (16.0%). B. devosi has a direct life cycle which may involve small mammal
paratenic hosts. Taenia spp. cestodes were found in 37% of tracts, no Echinococcus spp. adults were detected.
Ova from Taenia spp. (6.4%), Alaria spp. (2.4%), Physyloptera spp. (2.4%), and Trichuris spp. (4.0%) were
detected in feces. A 446 bp region of the COX 1 mitochondrial gene from seven and 18 Taenia cestodes from NT
and YT, respectively, was sequenced. In NT wolverines, 5/7 were T. krabbei and 2/7 were T. twitchelli. In YT,
1/18 were T. krabbei and 17/18 were T. twitchelli. This is the first report of wolverine as definitive host for T.
krabbei. Intermediate hosts of this parasite include ungulates like moose (Alces americanus) while porcupines
(Erethizon dorsatum) are the intermediate host of T. twitchelli. These results demonstrate inter- and intraregional differences and contribute to our understanding of the presence and distribution of internal parasite
infections in wolverines.
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Multiple paternity in a free-ranging population of white-tailed deer (Odocoileus virginianus):
disease implications
Dr. Michelle Green1, Dr. Mary Beth Manjerovic1, Dr. Nohra Mateus-pinilla1, Dr. Jan Novakofski1
1

University of Illinois

Sexual contact is an important driver of disease spread and estimates of intersexual contact rates could provide
insight to disease management programs. White-tailed deer (Odocoileus virginianus, Zimmerman, 1780)
populations are susceptible to chronic wasting disease but intersexual contact rates are unknown. Using two
methods, we calculated multiple paternity rates among a large, open population of free-ranging white-tailed
deer. We used multiple paternity estimates as a proxy for intersexual contact and assessed factors that may
influence population demographic structure and intersexual interaction that have the potential to cause
variation in multiple paternity rates. Using maximum likelihood methods (ML), 34.3% of 77 offspring arrays (n
= 223 fetuses) were sired by multiple males. Based on genotypes of 57 offspring arrays (n = 173 fetuses)
exclusion analysis estimated 21.2% were sired by multiple males. Genetic diversity was similar between single
and multi-sire offspring arrays (ML FST = 0.005, P = 0.09). Multiple paternity did not correlate with differences
in landscape, removal pressure as a result of hunting or disease management, or disease prevalence. Similarly,
neither the sex ratio (M:F) of harvested animals (X ̅ = 1.3) nor fetuses (X ̅ = 1.1) correlated with multiple
paternity. Our results indicate relatively consistent multiple paternity rates across a large geographic area.
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Transmission efficiency of Culicoides sonorensis for epizootic hemorrhagic disease virus
serotype 2 in white-tailed deer
Dr. Mark Ruder1, Ms. Mary Mills2, Ms. Elin Maki3, Mr. Dane Jasperson3, Dr. Jonathan Breitenbach3, Mr.
Darren Snyder2, Dr. Lee Cohnstaedt3, Dr. Barbara Drolet3, Dr. William Wilson3, Dr. Scott Mcvey3
1

Southeastern Cooperative Wildlife Disease Study, University of Georgia, 2Department of Entomology, Kansas
State University, 3Arthropod-Borne Animal Diseases Research Unit, USDA-ARS
Epizootic hemorrhagic disease virus (EHDV) is transmitted by Culicoides biting midges (Diptera:
Ceratopogonidae) to numerous wild and domestic ruminants and is a significant pathogen of white-tailed deer
(WTD; Odocoileus virginianus). In North America, the only confirmed vector of EHDV is C. sonorensis,
although other Culicoides species are suspected vectors. Previous experimental infections have demonstrated
Culicoides-to-WTD transmission of EHDV, but little is known about the minimum number of infective
Culicoides bites required. Our objective was to determine if the bite from as few as five EHDV-infected C.
sonorensis is sufficient to infect a WTD. Colonized C. sonorensis were intrathoracically inoculated with EHDV2, held for 10 days at 26 °C to allow for virus replication, and were then given the opportunity to feed on
susceptible WTD (n=2): deer A, 10 midges; deer B, 5 midges. After feeding on deer, Culicoides were processed
individually for virus titration by a standard TCID50 assay. One midge from deer B was virus isolation negative,
suggesting the inoculation failed. All remaining Culicoides were virus positive (geometric mean titer: deer A
midges, 105.4 TCID50/midge; deer B midges, 105.8 TCID50/midge). After feeding, deer were observed twice
daily and sedated on 0, 4, 7, 11, and 14 days post feeding (dpf) for physical examination and venipuncture
(serology, virology, clinical pathology). Culicoides feeding was variable: deer A, 1/10 midges partially blood-fed
but eight probe sites were observed on the skin (evidenced by focal erythema); deer B, 5/5 midges blood fed (one
partial, four to repletion). Both deer developed viremia that peaked 7 dpf and developed mild clinical disease
(decreased activity, decreased appetite, fever, erythema of non-haired skin, hyperemia of mucous membranes,
and lymphopenia). In this preliminary study, infection of susceptible WTD with EHDV-2 was achieved with as
few as 4 bites from infected C. sonorensis, demonstrating the efficiency of transmission.
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A retrospective study of causes of mortality in free ranging red deer (Cervus elaphus) in
Belgium 2010-2014
Dr. Rosario Volpe1, Dr. Christophe Lesenfants1, Mr. Julien Paternostre1, Dr. Thomas Fett1, Mrs. Nadège
Kamdem1, Dr. Dominique Cassart1, Prof. Daniel Desmecht1, Prof. Annick Linden1
1

University of Liège

Studies based on wildlife necropsy provide valuable information on present and new diseases as well as
environmental factors influencing wildlife health. The objective of this study was to report the results of 190 red
deer pathologic examinations. One hundred and nine of them were found dead whereas the others (n= 81) were
shot for sanitary reasons. The study 2010-2014 was included in a control plan targeting paratuberculosis (PTB)
in wild cervids. The field collaborators were informed about PTB and motivated to transmit to the Surveillance
Network any suspected case. Postmortem examinations were performed according to a standardised protocol.
Targeted tissues were selected for specific histopathological, microbiological, or parasitological analysis and Xray examinations were realised. In diarrheic animals, research of Mycobacterium avium subspecies
paratuberculosis (culture and PCR) was systematically attempted. Regarding the found dead animals (n = 109),
the distribution of causes of death was as follows: traumatic 62/109, infectious 20/109, parasitic 10/109,
miscellaneous 9/109 and undetermined causes 8/109. Traumatic injuries involved road accidents and poaching
trials whereas the main infectious cause of death was PTB (14/20), other infectious diseases (6/20) included
enterotoxemia, pasteurellosis, septic arthritis and meningoencephalitis. The 10 cases of heavy parasitism mainly
involved lungworms infestations and miscellaneous cases included ingestion of foreign bodies. Among culled
animals for ethic or sanitary reasons (n = 81), the two principal causes were traumatic injuries (n = 40) and
infectious diseases (n = 34, including 30 cases of PTB). Other causes, including neoplasms, were anecdotal.
Overall, after road injuries, infectious diseases are the major causes of mortality in free ranging red deer in
Belgium. The control plan PTB is properly planned and field collaborators regularly bring cases for analysis.
Furthermore, selective culling of PTB suspected cases allows to eliminate potential excretors and in this way
prevents the disease from spreading.
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Comparison of two bacterial transport media for culture of tonsilar swabs from bighorn sheep
and mountain goats
Dr. Annette Roug1, Dr. Dubraska Diaz2, Dr. Charlene Teitzel2, Dr. Thomas Besser2
1

Utah Division of Wildlife Resources, 2University of Washington

Monitoring of respiratory pathogens in bighorn sheep and mountain goats serves the purpose of understanding
the relationships between these pathogens and population health, and comparing the pathogen distribution
between populations. In live animals, bacterial cultures for Pasteurellaceae are usually done from tonsillar or
oropharyngeal swabs that are placed in a bacteriologic transport media (BTM) specifically designed for transport
of swab samples to the laboratory. BTM require refrigeration after sample collection, and must be received by the
laboratory within 48-72 hours to achieve reasonable culture success. Practically, this means that samples need to
be shipped on Monday Thursday, which can be challenging when working in remote areas or if weather affects
the capture schedule. Bacterial cryopreservation media (BCM), although not designed for specimen transport,
may provide increased flexibility in the timing of shipping, since once frozen bacterial viability may be better
preserved over time. For this reason, BCM have been increasingly used for transport of tonsillar or
oropharyngeal swabs from bighorn sheep and mountain goats. However, BCM have not been systematically
evaluated for survival and recovery of bacteria in comparison of conventional BTM. Duplicate tonsilar swabs
were collected from 77 bighorn sheep and 19 mountain goats from 5 populations in Utah between October 2015
and January 2016. Swabs were refrigerated in agar-based bacteriologic transport media or frozen in TSB/glycerol
cryogenic media prior to bacteriologic culture. On a herd level, the cryogenic media yielded comparable or
superior bacterial growth, but the agreement between the two media was poor on an individual animal level.
Based on these results, both BTM and BCM are suitable transport systems for swab samples from bighorn sheep
and mountain goats, with BCM providing increased flexibility for capture scheduling and specimen shipment.
The results should not be compared between individual animals, but are comparable on a herd level.
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Elephant immunocontraception: evaluation of a GnRH immunological for the management of
reproductive pathology in Asian elephants (Elephas maximus)
Dr. Nancy Boedeker1, Dr. Janine Brown2, Dr. Dennis Schmitt3, Mr. Stephen Paris2
1

Cape Wildlife Center, 2Smithsonian Conservation Biology Institute, Center for Species Survival, 3Ringling Bros.
Veterinary Care, Research and Conservation
Many aging female elephants develop uterine pathologies (cystic endometrial hyperplasia, leiomyomas). Though
often benign, these lesions can be associated with bloody discharge, colic, anemia, and decreased fertility.
Increased reproductive cycles and hormone exposure experienced by captive compared to wild elephants may be
important factors in development of these pathologies. GnRH immunologicals stimulate anti-GnRH antibody
production that blocks binding of GnRH to receptors, thereby inhibiting release of FSH and LH and halting
ovarian steroidogenic activity and reproductive cyclicity. We hypothesized that cessation of elephant ovarian
cyclicity through GnRH immunization would decrease the progression and negative impacts of reproductive
tract pathologies by decreasing uterine size and vascularity. Ten non-breeding female elephants diagnosed with
reproductive tract pathologies each received a GnRH immunological injection (Improvest®, Zoetis, Kalamazoo,
MI), repeated up to 3 times, to determine time to effect and reversibility. They were monitored by pre- and postimmunization rectal ultrasound evaluation of reproductive pathologies, weekly serum progesterone levels and
GnRH antibody titers, and monthly CBCs, blood chemistries and urinalyses. All but one elephant developed
titers and progesterone remained at baseline for 2 to 9 months following an initial series of 3 or 4 Improvest®
injections. After cycling resumed, 5 elephants were boostered with 2 or 3 injections, inducing and maintaining
baseline progesterone levels for 2 to >24 months. Reproductive tract pathologies did not progress and in some
cases appeared to regress post-immunization. Side effects were limited to localized injection site reactions. In
this study, immunization with Improvest® appeared safe and effective in female Asian elephants. Time to effect
and duration of effect are variable after the initial series; booster injections tend to have a more rapid, longer
lasting effect. In addition to managing reproductive pathologies, there is potential for use of GnRH
immunization for contraception where suitable elephant habitat to sustain large populations is limited.
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Can the remaining red squirrel (Sciurus vulgaris) population in England be sustained in the
face of epidemic squirrelpox disease?
Mr. James Paul Duff1, Mr. David Everest1
1

Animal and Plant Health Agency (APHA) Diseases of Wildlife Scheme

The native red squirrel faces the extirpation of its remaining meta population in mainland England. This severe
population decline at a national scale is due to several factors, however, mortality caused by an epidemic of
squirrel-pox virus disease, carried by the introduced grey squirrel (S carolinensis), is recognised as the primary
cause. Hypothesis: As the grey squirrel population advances northward, carrying squirrel-pox virus, where both
squirrel species and the virus come in contact, the disease kills red squirrels. The priority is therefore to prevent
red squirrel infection by stopping red and grey squirrels coming into contact. The disease in red squirrels has
now extirpated the species in most of mainland England. Surveillance for the disease has informed the many
conservation efforts to attempt to conserve the red squirrel. Results: Surveillance has demonstrated that disease
in red squirrel-only-populations was relatively self-limiting; that disease only occurs where red squirrels co-exist
with grey squirrels; and that sero-prevalence of virus infection in grey squirrels was high. Strategic control of
grey squirrels has been effective in disease control. The plight of the red squirrel has sparked public concern in
Northern England and led to effective actions, to slow down or prevent the loss of the species. Innovation: This
presentation will describe how prime red squirrel habitat areas are protected and defended against grey squirrel
incursion; how grey squirrel populations are controlled, and what is done when disease strikes isolated
populations. It will describe two specific locations where these actions have been successful. Significance:
Although relatively early in the attempt to control squirrelpox disease in England, this work demonstrates that
epidemic disease in wild species can be controlled to at least allow the survival of selected small populations.
Health really matters in sustaining red squirrels in England.
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Comparison of the use of an Electronic Control Device to chemical restraint for short term
capture and release in reindeer (Rangifer tarandus tarandus)
Dr. Kimberlee Beckmen1, Dr. Camilla Lieske1, Mr. Larry Lewis1
1

Alaska Department of Fish and Game

Electronic Control Devices (ECDs) have potential to be effective alternatives to chemical restraint for short-term
capture and release of wildlife. To assess immediate and delayed physiologic effects of chemical restraint
(carfentanil/xylazine (CX)), and exposure to an ECD, we randomly assigned 15 captive reindeer to one of three
treatment/intervention groups: anesthetized with CX, 30 second exposure to an ECD, or exposure to the ECD
while anesthetized with CX (ECD+CX). Blood samples were collected pre-treatment (T0), immediately postintervention (Tc), 10 min (T1), 20 min (T2), 4 hours (T3) and 24 hours (T4) post-intervention. Physiologic
effects were evaluated by analysis of blood, clinical observation for signs of physiologic compromise, and vital
signs. For many parameters (BUN, ALT, AST, etc) there was little change from baseline and values remained
within expected ranges. Parameters that did change post-exposure (eg. glucose, body temperature, blood oxygen,
cardiac troponin I (cTnI), cortisol, catecholamines) returned to within baseline by 24 hours. The decrease in
blood oxygen found with chemical restraint was not present in the ECD exposed individuals. Temperature
Glucose and cortisol increased in all animals at T1 and T2, decreasing towards baseline by T3. Increases in
cortisol and glucose were greatest for the CX and ECD+CX groups. Immediately post-intervention (Tc),
epinephrine and norepinephrine increased in the ECD and ECD+CX groups, but decreased slightly in the CX
group; all catecholamine levels returned to baseline by T3. Although a slight transient increase in cTnI was
detected in some individuals (especially in the ECD+CX group), the levels were below what is reported with
myocardial necrosis in other species, and returned to baseline by 24 hours. No long term health effects nor
impacts on lactation/pregnancy were detected from either restraint method.
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Analysis of orphan moose calf health parameters from 2015
Ms. Melanie Iverson1, Dr. Camilla Lieske2, Mrs. Sara Longson2, Dr. Kimberlee Beckmen2
1

University of Wisconsin School of Veterinary Medicine, 2Alaska Department of Fish and Game

Every spring and summer the Alaska Department of Fish and Game responds to a number of potentially
orphaned moose calves. Those calves that cannot be reunited with their cow and are too young to be
independent are taken into captivity for permanent display or hand-reared for release. In order to evaluate a
hand2015 cohort of moose calves and compared these to samples collected in previous years. This analysis strives to
develop tools to predict the chance of future successful hand-rearing candidates based upon their initial
assessment. During May and June of 2015, 15 calves were picked up and blood samples were collected and
analyzed. As of August 31, 6 (40%) of these calves were still alive. Of the 7 calves that died during captivity, 5
(71%) of these animals did not survive the first 10 days and had histological evidence of dehydration,
malnutrition, and/or starvation. These results indicate calves surviving 10 days in captivity had an increased
chance of surviving through the season. Based upon our analysis of the history, physical condition, and blood
chemistry results, our determination for indicators of poor prognosis for survival to weaning/release age in
orphan moose calves include: BUN>60 mg/dl, high concentration of serum haptoglobins, dehydration,
malnourishment, and fractured long bones. Results of concern indicating veterinary care needed in these
severely compromised moose calves include: low globulin, low albumin, low trace minerals or biomarkers such
as ceruloplasmin.
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Outbreaks of severe dorsal skin lesions in Swedish moose (Alces alces)
Dr. Torsten Mörner1, Dr. Jonas Malmsten2, Dr. Henrik Uhlhorn2, Dr. Erik Agren2, Dr. Gete Hestvik2, Dr.
Caroline Bröjer2
1

Department of Disease Control and Epidemiology, National Veterinary Institute, Uppsala, Sweden,
Department of Pathology and Wildlife Diseases, National Veterinary Institute, Uppsala, Sweden

2

From early autumn to mid-winter 2015, there was a notable increase in cases of moose (Alces alces) with severe
skin lesions were reported by hunters to the National Veterinary Institute in Uppsala, Sweden. Lesions consisted
of extensive, deep suppurative dermatitis covered by dry crusts. Similar lesions have been reported earlier but
only as sporadic cases. A systematic collection of samples and whole carcasses was initiated, including
subsequent histo-pathologic and microbiologic analyses in order to further investigate underlying causes.
Hunters were also asked to submit moose observation indexes in order to estimate population effects. Until midJanuary 2016, 150 reports had been recorded and 45 cases submitted for analysis. The majority of reports (99.3
%, n=149) were adult males. Lesions were noted primarily along the dorsal lumbar and sacral areas of the body,
in severe cases extending forward to the neck and ventrally on the torso. In affected areas, an acute-chronic
active dermatitis with ulceration, crusting, and a mixed inflammatory response (neutrophils, eosinophils,
lymphocytes and plasma cells) and marked thickening of the dermis due to fibrosis was noted. Deer ked
(Lipoptena cervi) were observed in high numbers, but not quantified. The major bacterial finding was
Staphylococcus aureus in 40/45 samples (89 %). Pan-herpes PCR of skin (n=12) and dorsal root ganglia (n=1)
was negative. Moose observation card reports show cases distributed over a large geographic area in southern
Sweden (~100,000 km2). The etiology and possible underlying factors are under current investigation.
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Sustainable conservation & wildlife health in action in Nepal: the missing piece to the
conservation puzzle
Dr. Deborah McCauley1, Dr. Gretchen Kaufman1, Dr. Kamal Gairhe2, Dr. Chiran Pokheral3, Dr. Amir
Sadaula3, Dr. Suraj Subedi3
1

Veterinary Initiative for Endangered Wildlife, 2Department of National Parks Wildlife Conservation, 3National
Trust for Nature Conservation
Conservation efforts have historically focused on habitat encroachment and poaching however, endangered
wildlife health has received inadequate attention.
VIEW set out to complement endangered wildlife conservation by creating a comprehensive sustainable wildlife
health program in Nepal through training, infrastructure and disease investigation for endangered wildlife.
VIEW has partnered with a local conservation NGO, National Trust for Nature Conservation, the Department of
National Parks and Wildlife Conservation, and the Agriculture Forestry University. Activities include; 1.
Conduct targeted wildlife health training and support education abroad for wildlife professionals and veterinary
students. Training includes: wildlife capture, rehabilitation, and biological sample collection, including post
mortem examination (PME); 2. Provide salary and real-time mentorship for field veterinarian; 3. Develop a field
laboratory at a conservation research station in Chitwan National Park; 4. Support rehabilitation including
medical treatment, training and standardized protocols; 5. Conduct research to understand wildlife disease and
inform policy.
Results from the past three years include; 1. Increase in number of biological sample collection during capture
and PME. More than 65 serum samples and tissue samples from 15 cases have been collected. Standardized PME
techniques have been implemented as well as paperless protocols and record system; 2. More than 175 wildlife
professionals trained on capture, immobilization and wildlife health; 3. More than 6 cases of successful
rehabilitation of endangered wildlife species, including rhinos, tigers and an elephant. Developed protocols for
medical treatments, nutrition and laboratory investigation; 4. Two new research discoveries: rhino TB and
canine distemper in buffer-zone.
VIEW is working to help countries by providing the tools and training that are necessary for establishing a
sustainable wildlife health program. With consistent and persistent support on the ground, strong local
partnerships and promoting open sharing of ideas this model is a template to be considered for other developing
countries.
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Prevalence of E. coli O157:H7 and Salmonella in wildlife from the central coastal counties of
California
Dr. Andrew Gordus1, Mr. Clayton Addison1, Ms. Abigail Gwinn1, Dr. Eduardo Vivas2, Dr. Edward R. Atwill3,
Dr. Robert Mandrell4
1

California Department of Fish and Wildlife, 2University of California, Davis, 3Western Institute for Food Safety
and Security, University of California, Davis, 4Produce Safety and Microbiology Research Unit, Agricultural
Research Service, U.S. Department of Agriculture, Albany, CA
We tested fecal samples using anal swabs or colons from 86 wildlife species for Escherichia coli O157:H7 (N =
3,149) and Salmonella (N = 1,706). All Canada geese (Branta canadensis) were negative for E. coli O157:H7 (N =
469) and Salmonella (N = 220). All small rodents were negative for E. coli O157:H7 (N = 920) and 3.6% (N =
557) were positive for Salmonella. One (0.11%) bird (N = 924) was positive for E. coli O157:H7 and 2.3% (N =
565) were positive for Salmonella. All black-tailed deer (Odocoileus hemionus columbianus) were negative for E.
coli O157:H7 (N = 447) and 2.3% (N = 178) were positive for Salmonella. Three (2.0%) tule elk (Cervus
canadensis nannodes) were positive for E. coli O157:H7 (N = 150) and three (3.8%) (N = 78) were positive for
Salmonella. The non-native wild pig (Sus scrofa) had the highest prevalence, 5.0% (N = 239) and 5.6% (N = 108)
for E. coli O157:H7 and Salmonella, respectively. E. coli O157:H7 was negative in almost all native wildlife,
indicating that food contamination risk is low. The highest prevalence was from the wild pig, which may indicate
a higher risk from these species. Salmonella was detected in a larger diversity of avian and mammalian species
and may indicate that under certain high density situations the food safety risk is more elevated if these species
are in close proximity to produce fields. The house mouse, black rat, and wild pig are non-native species to
North America, thus, their removal will not impact native species. We recommend other pathogenic strains
associated with outbreaks of fresh produce (e.g. non-O157 Shiga toxin producing E. coli, Campylobacter,
Listeria) be included in future studies. We recommend big game, bird species that form large density flocks
around agricultural facilities and goose studies be continued.
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Blood values and toxicology of wild hawksbill sea turtles (Eretmochelys imbricata) nesting in
mangrove estuaries in the eastern Pacific Ocean
Dr. Aubrey Tauer1, Dr. Michael Liles2
1

Cura Earth, 2Eastern Pacific Hawksbill Initiative

Hawksbill sea turtles (Eretmochelys imbricata) are critically endangered and hawksbills in the eastern Pacific
Ocean (Mexico-Peru) are among the most endangered populations of sea turtles in the world. Sea turtles are a
keystone species and are highly sensitive to their environment, making them excellent environmental indicators.
In light of environmental and climate changes, this species is increasingly threatened by pollution, changes in
ocean health, alteration of nesting habitat, and plastic ingestion. There may be additional health related threats
and understanding these threats is key in directing future management and conservation efforts. This study
establishes baseline health parameters in order to aid future conservation efforts. Hematological and blood
biochemistry samples were collected in 2013, in addition blood heavy metal and persistent organic pollutant
levels were measured in 28 adult female nesting sea turtles. Low levels of arsenic, mercury, and lead were
observed. The persistent organic pollutants measured were below the detectable limit, a surprising finding in this
population that forages in heavily polluted estuaries. Ongoing and future health studies and challenges,
including a novel study of the microbiome of this species, in this population will be discussed.
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Wildlife as sentinels for spread of antibiotic resistance in the environment
Dr. Julie Ellis1, Dr. Adam C. Martiny2, Dr. Jennifer Martiny2, Dr. Claudia Weihe2, Dr. Damien Caillaud3, Dr.
Andrew Field3, Dr. Andreas Eleftheriou4
1

Cummings School of Veterinary Medicine, Tufts University, 2University of California, Irvine, 3The Dian Fossey
Gorilla Fund International, 4University of Montana
Most research on emerging antibiotic resistant (AR) bacteria has focused on clinical settings. However,
antibiotics and resistance genes originated in environmental bacteria long before the antibiotic era. On the one
hand, the enormous microbial diversity in the environment is a source of AR. On the other hand, human
activities release AR bacteria and antibiotics into the environment. Mixing of these two resistance reservoirs can
lead to the transfer and selection of AR among both environmental and human-associated bacteria. Wildlife may
facilitate exchange of AR bacteria and genes between human-made and natural reservoirs. We hypothesized that
gulls may play an important role in facilitating this exchange because they are frequently found near humanmodified habitats. To explore this hypothesis, we assessed the prevalence of AR bacteria and the diversity of AR
genes present in samples of gull feces collected from coastal Maine and New Hampshire, USA. We found
widespread resistance to a variety of clinically-relevant antibiotics in Gram negative bacteria cultured from gull
fecal samples. In gull colonies, transmission of AR bacteria was more likely in high density nesting areas
compared to low density ones. Using functional metagenomics, we discovered that gulls carry an extensive
diversity of resistance genes including genes in 9 different class A beta-lactamase categories and 32 unknown
genes, which were associated with a wide variety of bacteria. Analysis of sequence diversity in the most common
AR gene revealed 100% similarity to an AR gene found in a clinically-derived E. coli isolate. This study more
than doubled the number of clinically relevant AR gene types known to be carried by gulls or by wildlife in
general. Together with the propensity of gulls to visit human-dominated habitats, this high diversity of AR gene
types suggests that gulls can facilitate the spread of AR.
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Investigation of multiple mortality events in eastern box turtles (Terrapene carolina carolina)
in East Central Illinois from 2011-2015
Dr. Laura Adamovicz1, Dr. Matt Allender1
1

University of Illinois

The Eastern box turtle (Terrapene carolina carolina) is threatened due to habitat loss, road mortality, and
disease. Pathogens including ranavirus, Terrapene herpesvirus 1 (TerHV1), Mycoplasma sp., and adenovirus
have been recently identified in box turtles, and disease-related mortality events are increasingly reported in this
species. Investigation of box turtle mortality events can provide valuable information for assessing disease
impacts in this species. However, delayed recognition of mortality events, failure to collect appropriate
diagnostic samples, and cost often limit mortality investigation. The objective of this presentation is to describe
four box turtle mortality events observed in east central Illinois from 2011-2015. Mortality events were
investigated as part of an ongoing health surveillance program utilizing physical examination, hematology,
culture, necropsy, and qPCR testing. In April 2011, 53 recently deceased turtles were discovered. Of 12 live
turtles evaluated, four (33%) were diagnosed with necrotizing bacterial infection. Common isolates included
alpha Streptococcus sp., Aeromonas hydrophila, Corynebacterium sp., and Bacteroides sp. In summer 2013
summer 2015, three ranavirus outbreaks involving 13, 10, and five turtles, respectively, were documented.
Outbreak durations ranged from 10 to 27 days and ranavirus copy numbers ranged from 50 3.2x108. The
prevalence of ranavirus (78%, p < 0.0001), Mycoplasma sp. (66%, p = 0.007), ranavirus and Mycoplasma sp. coinfection (44%, p=0.017) and heterophils (p=0.003) were significantly higher during the 2013 outbreak
compared to post-outbreak turtles (N=13). Post-outbreak turtles had significantly fewer pathogens detected (p <
0.0001). In 2014, ranavirus prevalence (66%) and ranavirus co-infection prevalence (50%) were significantly
higher during the outbreak compared to pre-outbreak (N=20; p = 0.005, p = 0.007) and post-outbreak turtles
(N=5; p = 0.045, p = 0.048). These data provide a useful description of mortality events in free-living box turtles.
Continued mortality research may improve our understanding of disease threats to box turtle conservation.
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Wildlife and zoonotic disease research at the Papua New Guinea Institute of Medical Research
(PNGIMR)
Dr. Sinafa Robby1, Dr. Andrew Peters2
1

Papua New Guinea Institute of Medical Research, 2Charles Sturt University

The Papua New Guinea Institute of Medical Research (PNGIMR) is one of the leading medical research
institutes in Papua New Guinea. Established in 1968, it has mainly focused on public health and in 2012 the
Environment and Emerging Diseases Unit (EEDU) was formed to improve knowledge of environment-derived
human diseases in PNG. Since 2013 EEDU (through its Zoonosis and Neglected Disease Section) has also
performed research on zoonotic diseases, focusing on animals and arthropods as reservoirs and agents of
transmission. Zoonoses are implicated in a number of emerging diseases in Papua New Guinea, and are
particularly relevant considering the close interaction most of the population has with both domestic animals
and wildlife. Approximately 85% of Papua New Guineans still depend on wildlife as a source of protein. Despite
this, zoonoses have historically received relatively little attention in PNG compared with public health topics
such as multidrug resistant TB, malaria and HIV.
Zoonoses being investigated at PNGIMR include leptospirosis in rats and bats, Salmonella and Campylobacter in
poultry, and enteric pathogens such as Vibrio cholerae and Shigella in shellfish. The current work undertaken at
PNGIMR will be discussed, as well as some of the limitations and challenges for undertaking such research at the
institute. We outline some of the opportunities and potential ways forward for improving domestic animal and
wildlife health research in PNG.
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Subtype-specific antibodies to type A influenza viruses in shorebirds at Delaware Bay
Dr. Charlie Bahnson1, Ms. Rebecca Poulson1, Ms. Deborah Carter1, Ms. Alinde Fojtik1, Dr. David Stallknecht1
1

Southeastern Cooperative Wildlife Disease Study, University of Georgia

Type A influenza virus (AIV) infections in shorebirds at Delaware Bay have historically included most of the
avian hemagglutinin (HA) and neuraminidase (NA) subtypes. In a given year, however, infections are
characterized by a limited number of HA and NA subtypes and a dominant HA subtype that generally represents
>50% of all isolates. Predominant HA subtypes routinely shift between consecutive years. In addition, infection
prevalence is consistently higher in ruddy turnstones (Arenaria interpres morinella) as compared to red knots
(Calidris canutus rufa). The reason for these subtype patterns and species differences are not currently
understood but may relate to within and between species differences in annual population immunity. To
investigate a potential immunological basis for this phenomenon, a virus microneutralization (MN) assay was
used to detect subtype-specific, neutralizing antibodies to H1 - H12 in serum samples collected from ruddy
turnstones and red knots at Delaware Bay from 2012-2015. Neutralizing antibodies were detected in 29.5% of
serum samples and all subtypes were represented. The composition of dominate antibodies varied annually but
regularly included H6, H9, and H11. Antibodies to H4 and H8 were rarely detected. These results suggest that a
low prevalence of HA-specific, neutralizing antibodies may be a driver in annual AIV infection patterns in
shorebirds. Furthermore, they demonstrate the utility of a MN assay in detecting specific, functional antibodies
in serologic investigations.
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Assessing nutritional needs in green sea turtles (Chelonia mydas) using fatty acid and stable
isotope analyses
Jennifer Bloodgood1, Dr. Terry Norton2, Dr. Lisa Hoopes3, Dr. Sonia Hernandez1
1

Warnell School of Forestry and Natural Resources, Southeastern Cooperative Wildlife Disease Study,
University of Georgia, 2Georgia Sea Turtle Center, 3Georgia Aquarium
Green sea turtles (Chelonia mydas) are unique because hatchlings and pelagic juveniles are
omnivorous/carnivorous, while older juveniles and adults are primarily herbivorous. Nutritional requirements
at each life stage are poorly understood, making diet selection during rehabilitation of sick and injured animals
challenging. Food items high in animal protein are often offered early in rehabilitation to combat poor appetite
and emaciation, however this may result in gastrointestinal pathologies and potential obesity. Fatty Acid (FAA)
and Stable Isotope Analyses (SIA) were utilized to understand the impact of diet on health and recovery of
turtles undergoing rehabilitation. These assays are often paired to elucidate dietary strategies of animals, as
signatures in predators represent prey consumed. Green sea turtles at the Georgia Sea Turtle Center (GSTC)
were compared to healthy, free-ranging turtles from St. Lucie County, Florida. Plasma samples for FAA were
collected from wild turtles (N=30) at a single time-point and from rehabilitation animals (N=27) at three timepoints: admission, mid-rehab, and recovery, to reflect diets fed during these time periods. At admission, animals
are fed higher animal protein diets (e.g. fish). At mid-rehab and recovery, they consume at least 25% and 75%
vegetation, respectively. Palmitic (16:0) and oleic (18:1n9C) acids were the most abundant in all samples. Levels
of omega-3 fatty acids, docosahexaenoic (22:6n3) and eicosapentaenoic (20:5n3), were higher in rehabilitation
animals, likely reflecting a larger amount of fish in their diet than that of wild turtles. Skin samples for SIA were
collected from rehabilitation animals (N=25) at admission. Values reflected a marine-based diet (δ13C = to δ
nformation will help identify feeding
strategies of turtles presenting to rehabilitation centers, and will be used to make dietary modifications and
develop gel-based diets for centers to enhance recovery and ensure optimal survival.
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Factors affecting the occurrence and distribution of canine distemper virus in raccoons
(Procyon lotor) in Ontario, Canada
Ms. Sarah Brisson1, Dr. David L. Pearl2, Dr. Doug Campbell3, Dr. Davor Ojkic4, Dr. Paul Oesterle3, Dr. Nicole
Nemeth1, Dr. Claire M. Jardine1
1

University of Guelph/Canadian Wildlife Health Cooperative, 2University of Guelph, 3Canadian Wildlife Health
Cooperative, 4Animal Health Laboratory, University of Guelph
Canine distemper virus (CDV) is one of the most common infectious causes of mortality in wild carnivores,
particularly raccoons (Procyon lotor). Our objectives were to describe the epidemiology of CDV in raccoons in
southern Ontario and determine how seasonal, demographic, and spatial factors affect its occurrence and
distribution. Between January 2014 and February 2015, pooled lung and lymph node samples from 366 raccoons
submitted to the Canadian Wildlife Health Cooperative were tested for CDV using real-time PCR. Logistic
regression was used to identify associations between CDV and explanatory variables (age, sex, season, reason for
submission, and location). CDV was detected in 41% of samples submitted. In the multivariable model, raccoons
submitted in the winter were significantly more likely to test positive than those submitted in the spring,
summer or fall and adults were more likely to test positive than juveniles. Raccoons exhibiting unusual behavior
were significantly more likely to test positive than those that appeared normal prior to submission. However,
27% of raccoons that appeared normal tested positive for CDV. The results suggest that CDV infection in
raccoons may be subclinical; however, results may be affected by the subjective nature of distinguishing
abnormal from normal behavior, or they may reflect differences in clinical manifestation and detectability at
different stages of infection (e.g., early stages or recovery). If a significant proportion of raccoons infected with
CDV are truly subclinical, this would have important implications for the spread of the virus in wildlife
populations. Further work comparing PCR results to necropsy findings is underway.
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Parasite community structure and parasite groups relationships in wood mouse (Apodemus
sylvaticus)
Dr. Aitor Cevidanes1, Ms. Tatiana Proboste2, Mrs. Andrea D. Chirife3, Ms. Laura Casanovas4, Dr. Alexis Ribas5,
Dr. Emmanuel Serrano6, Dr. Javier Millán7
1

PhD Program in Conservation Medicine, Facultad de Ecología y Recursos Naturales, Universidad Andres Bello,
República 252, Santiago, Chile., 2Facultad de Ciencias Silvoagropecuarias, Universidad Mayor, Santiago, Chile,
3
El Mirador del Rosario P5, Peñaflor, Chile, 4Servei d'Ecopatologia de Fauna Salvatge (SEFaS), Depar Autònoma
de Barcelona (UABtament de Medicina i Cirurgia Animals, Universitat), 5Biodiversity Research Group, Faculty
of Science, Udon Thani Rajabhat University, Laboratory of Parasitology, Faculty of Pharmacy, University of
Barcelona, 6Servei d'Ecopatologia de Fauna Salvatge (SEFaS), Departament de Medicina i Cirurgia Animals,
Universitat Autònoma de Barcelona (UAB), Centre for Environmental and Marine Studies (CESAM),
Departamento de Biología, Universidade, 7Facultad de Ecología y Recursos Naturales, Universidad Andres Bello,
Republica 252, Santiago, Chile
Macro- and micro-parasites community structure studies are important to understand host-parasites
interaction. Interactions between parasite groups within hosts can range from the mere coincidence of more
than one groups in the same host, through one group influencing the environment within that host in a way that
benefits or impairs the survival of the second group.
Wood mice (Apodemus sylvaticus) (n=126) were included in the study. Prevalence and abundance of gamasid
mites, fleas, ticks, gastrointestinal (GI) nematodes, GI cestodes and GI trematodes and prevalence of Bartonella
spp. and Calodium hepaticum were determined. Overall parasite community structure was evaluated using Cscore index, which quantifies the degree of species co-occurrences by null models analysis. Prevalence and
W
Observed C-score was significantly smaller than expected by chance (p<0.001), indicating a positive cooccurrence of parasites groups on wood mice, therefore an aggregated community structure. We found 14 of
significant associations, of which all but one were positive. Gamasid mites and fleas were involved in eight of 14
and seven of 14, respectively, significant positive relationships. Conversely GI nematodes were not associated
with any other parasite group. Parasites assemblages tend to be aggregately distributed among hosts and positive
co-occurrence were consistently detected in parasite communities. The results suggest that infestation by
gamasid mites and fleas may be more detrimental for hosts than other infection by other parasite groups. This
may be caused by exploiting host immune system and facilitating parasitization by other parasite groups.
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Avian malaria in a forest specialist bird in the extremes of the species distribution in Chile
Mr. Elfego Cuevas1, Dr. Rodrigo A. Vásquez2, Dr. Juliana A. Vianna3, Dr. Verónica Quirici4
1

PhD Program in Conservation Medicine, Facultad de Ecología y Recursos Naturales, Universidad Andres Bello,
República 440, Santiago, Chile., 2Instituto de Ecología y Biodiversidad y Departamento de Ciencias Ecológicas,
Facultad de Ciencias, Universidad de Chile, Las Palmeras 3425, Santiago, Chile., 3Departamento de Ecosistemas
y Medio Ambiente, Facultad de Agronomía e Ingeniería Forestal, Pontificia Universidad Católica de Chile,
Casilla 306, Santiago, Chile., 4Departamento de Ecología y Biodiversidad, Facultad de Ecología y Recursos
Naturales, Universidad Andres Bello, República 440, Santiago, Chile.
Avian malaria is a vector-borne disease caused by related parasites of the genera Plasmodium, Haemoproteus
and Leucocytozoon, which are globally distributed in most birds. Latitudinal gradients are good tools to explain
transmission dynamics of vector-borne parasites and therefore the host susceptibility in distinct geographical
regions. In this context, we assess the prevalence patterns of avian malaria parasites in a forest specialist
passerine, the Thorn-tailed Rayadito (Aphrastura spinicauda). As a part of a long-term study, we have
monitored two populations in Chile: (i) Fray Jorge National Park (FJ) the northernmost (low latitude)
population, a relict and highly isolated forest immersed in a semiarid matrix and (ii) Navarino Island (NI) the
southernmost (high latitude) population. Nestlings and adults individuals were captured, marked and
recaptured during five reproductive seasons (2010-2014). We evaluated the infection status of 105 individuals
from FJ and 67 individuals from NI by nested-PCR using the primers HaemNR3-HaemNFI as the first step and
HaemF-HaemR2 to amplify 480 bp for Plasmodium-Haemoproteus and HaemFL-HaemR2L to amplify 478 pb
for Leucocytozoon of the mtDNA cytochrome b gene. Overall, the population in the low latitude showed low
prevalence of infection for Plasmodium-Haemoproteus (0.95%) and Leucocytozoon (3.80%). The population in
the high latitude showed high prevalence of infection for Leucocytozoon (64.17%) and low prevalence for
Plasmodium-Haemoproteus (4.47%). Additionally, we observed association between age and malaria parasites,
none nestling was infected with malaria. Differences in prevalence patterns of avian malaria among parasite
genera through latitudinal gradients could be explained by differences in vector-host-parasite interactions.
Besides, the low prevalence in low latitude population could be explained by the fact that FJ is immersed in a
semiarid matrix where probably there are less vectors for avian malaria transmission.

65th Annual International Conference

211

Student Posters
Determining the intrinsic factors responsible for variation in avian influenza pathogen load in
wild ducks
Dr. Amanda Dolinski1, Dr. Jen Owen1, Dr. Mark Jankowski1
1

Michigan State University

It is increasingly apparent that some individuals in a population are more likely to contribute to transmission of
diseasendary
infections. We aim to determine the genetic and physiological basis for this variation in pathogen load using
Mallards (Anas platyrhynchos) and low pathogenic avian influenza virus (LPAIV). Mallard eggs (n = 70) were
collected from North Dakota in June 2015 and hatched and reared in captivity until the ducks were 6 weeks old.
Birds (n = 60) were infected with LPAIV H5N9 or sham-inoculated (n = 10). Cloacal swabs and blood samples
were collected from live birds for viral and antibody titers. In groups of 10 15 individuals, birds were sacrificed
on 1, 2, 5, 15, and 29 days post infection. Intestinal tissues, spleen, and bursa were fixed in 10% buffered formalin
for histological examination. Histochemical assays were used to identify and quantify host cellular features that
correspond with the variation in LPAIV replication, including sialic acid receptors and mucin. Consistent with
previous studies, preliminary viral titer results using RT-PCR show variation in pathogen load with a few
individuals having disproportionately higher viral titers relative to remaining birds. Histochemical staining of
intestinal tissues lends insight into the intrinsic basis for this observed variation in pathogen load.
Understanding the mechanisms underlying high pathogen shedding has important implications for developing
targeted prevention and control strategies for disease outbreaks.

212

Wildlife Disease Association

Student Posters
Hemochromatosis and hemosiderosis in Puerto Rican parrots (Amazona vittata)
Dr. Elizabeth Elsmo1, Mr. Jafet Vélez-Valentín2, Mr. Ricardo Valentin3, Dr. Heather Fenton1
1

Southeastern Cooperative Wildlife Disease Study, University of Georgia, 2U. S. Fish and Wildlife Service, Iguaca
Aviary, 3Puerto Rico Department of Natural and Environmental Resources, Ramey Station
The Puerto Rican parrot (Amazona vittata) is endemic to Puerto Rico and is the only native parrot species within
the United States. It is one of the most endangered psittacine species globally. Captive breeding programs are
critical to the Puerto Rican parrot recovery program and reintroduction efforts. Between 1997 and 2016, post
mortem evaluations of 264 Puerto Rican parrots revealed 26 birds with microscopic evidence of excessive iron
accumulation in visceral organs. Of these birds, hemochromatosis was diagnosed in 5% (13/264) based on the
presence of excessive hepatic iron accumulation in conjunction with hepatic necrosis and was implicated as the
cause of death in 3% (8/264) of birds. Liver iron levels in birds with hemochromatosis ranged from 1,600 3,800
parts per million (ppm), based on wet weight toxicological analysis. Affected birds ranged in age from three to 29
years old.
spleen (3/13), kidney (2/13), small intestine (1/13), lung (1/13), and ovary (1/13). Hemosiderosis, defined as
hepatic iron accumulation in the absence of hepatic necrosis, was diagnosed in 5% (13/264) parrots and was
associated with liver iron levels at or below 1,600 ppm based on wet weight analysis. Potential causes of
hemochromatosis and hemosiderosis in Puerto Rican parrots include exposure to elevated iron in the diet or
water sources, environmental exposure to other heavy metals such as zinc, chronic disease, or genetic
susceptibility. Identification of the underlying cause may have management implications that could be beneficial
to maximize indiv
hemochromatosis in Puerto Rican parrots.
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Distribution and prevalence of Babesia spp. in raccoons (Procyon lotor) in the United States
and Canada
Mrs. Kayla Garrett1, Dr. Michael Yabsley2, Dr. Justin Brown3, Dr. Hossain Farid4, Dr. Renee Schott5, Dr. Sonia
Hernandez2
1

University of Georgia, 2Southeastern Cooperative Wildlife Disease Study, University of Georgia, 3Pennsylvania
Game Commission, 4Dalhousie University, 5Wildlife Rehabilitation Center of Minnesota
Babesia spp. are tick-borne intraerythrocytic protozoans, many of which have veterinary or medical importance.
Two morphologically similar species, Babesia lotori and Babesia microti-like, occur in raccoons (Procyon lotor).
One study found both species were common in raccoons in North Carolina (~90%). However, little is known of
the distribution and prevalence of these parasites in raccoons. Historically, raccoons were the only known host
for these two Babesia spp.; however, recently maned wolves (Chrysocyon brachyurus) in several zoos in the
Midwestern USA have been diagnosed with severe or fatal babesiosis caused by B. lotori. To obtain knowledge
on the distribution and prevalence of these Babesia spp. across a wide geographic range, blood and spleen
samples were opportunistically obtained from raccoons from the USA (Georgia, Florida, Kentucky, West
Virginia, Pennsylvania, Kansas, Minnesota, California) and Canada (Nova Scotia). Samples were tested using
species-specific PCR assays. For B. lotori, prevalence was highest in the southeastern states (67-89% [113/155]).
The prevalence in Nova Scotia (0% [0/80]) was significantly lower than other sites other than Pennsylvania (5%
[1/22]) and California (27% [9/33]). The B. microti-like sp. was detected at all sites; in general, prevalence was
highest in the Southeast (67-100% [129/155]) and lowest (6% [5/80]) in Nova Scotia. Coinfections were
common. These data indicate there is spatial variability in the prevalence of these two Babesia spp. Currently
there is no known vector for either Babesia spp., thus these data may assist in determining potential vector(s).
Susceptible species, such as maned wolves, are at a greater risk of infection with B. lotori in southeastern states.
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Moving forward in understanding disease of wild hellbenders
Dr. Rebecca Hardman1, Dr. Debra Miller1
1

University of Tennessee

The Hellbender, Cryptobranchus alleganiensis, is a large aquatic salamander containing two subspecies (Ozark
Hellbender, C. a. bishopi and Eastern Hellbender, C. a. alleganiensis) from the Ozark mountains and eastern
U.S., respectively. Both subspecies have seen population declines over the past 25 years, especially in C. a.
bishopi which is federally endangered. Habitat degradation and possibly low genetic diversity may lead to
secondary infections with amphibian pathogens such as Ranavirus and Batrachochytrium dendrobatidis (Bd).
Other pathogens such as the emerging salamander chytrid (Batrachochytrium salamandrivorans or Bsal) and
other bacterial or fungal species are also of concern as either primary or secondary causes of disease. Our
objective is to determine prevalence of these pathogens in both subspecies to understand the role of emerging
amphibian pathogens in C. alleganiensis declines. We collected tail tissue and skin swabs from C. a. bishopi and
C. a. alleganiensis individuals from Arkansas and Tennessee respectively during the summers of 2011-2014. We
used qPCR analysis to determine presence of Ranavirus and Bd from tail samples and skin swabs, respectively. In
the latter two years we collected swabs for metagenomic analyses of active lesions. Overall, for C. a. bishopi, we
detected 27% prevalence of Bd and no cases of ranaviral infections; for C. a. alleganiensis, we detected 15%
prevalence of Bd and 3% prevalence of Ranavirus. We have not found any Bsal positive individuals. These data
reveal that Bd is present in these populations. We are currently in our second phase of investigating morbidity
and mortality in hellbenders. We are incorporating metagenomic comparisons of lesions and healthy skin,
bacterial peptide production, and classification of chytrid strains potentially unique to wild hellbender
populations.
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Identifying predictors for detecting Leptospira DNA in the urine of California sea lions
(Zalophus californianus)
Dr. Sarah Helman1, Dr. Katherine Prager1, Dr. Michael Buhnerkempe1, Dr. Qingzhong Wu2, Ms. Renee
Galloway3, Dr. Denise Greig4, Dr. Frances Gulland4, Dr. James Lloyd-Smith1
1

University of California, Los Angeles, 2Hollings Marine Laboratory, National Ocean Service, 3Centers for
Disease Control and Prevention, 4The Marine Mammal Center, Sausalito, CA
The California sea lion (Zalophus californianus) population is affected by Leptospira interrogans serovar
Pomona annually, causing low levels of infection year-round and recurrent, cyclical outbreaks of disease. Efforts
to mathematically model leptospirosis transmission dynamics in sea lions depend on our ability to estimate the
extent of pathogen shedding in the wild population. The microscopic agglutination test (MAT) is the standard
diagnostic tool to detect serum anti-Leptospira antibodies (an indication of prior exposure), while polymerase
chain reaction (PCR) can be used to detect Leptospira DNA in urine (leptospiruria; an indication of current
infection and active shedding). While serum is relatively easily obtained from sea lions, urine can only be
collected aseptically from anesthetized or deceased animals; therefore we sought a tool to estimate leptospiruria
from more easily acquired data. Using aseptically collected urine samples and other associated data from
stranded sea lions at The Marine Mammal Center, we applied logistic stepwise regression, CART and random
forest analyses to determine if more readily available clinical (e.g. serum chemistry) or demographic data (e.g.
age, sex) can be used to predict leptospiruria. We found that Leptospira interrogans serovar Pomona antibody
titers had the strongest relationship with leptospiruria, and a Spearman's correlation coefficient between these
two variables was statistically significant (rho=0.65, n=728, p<0.001). Using this correlation and predictive
logistic regression models, we calculated the probability of urine being PCR positive (i.e. infected and shedding
leptospires) based on MAT results (95% CI). By applying these probabilities to cross-sectional data on antibody
titers over the last 20 years, we are able reconstruct the prevalence of urinary shedding in the California sea lion
population over time. Estimating levels of sea lion leptospire shedding is key to understanding the disease
dynamics of this system, including the risk of transmission to humans and other mammalian species along the
California coast.
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Mapping urban canid health in Madison, Wisconsin
Ms. Holly Hovanec1, Ms. Miranda Torkelson1, Mr. Marcus Mueller2, Dr. Kurt Sladky1, Dr. David Drake2
1

University of Wisconsin School of Veterinary Medicine, 2University of Wisconsin Madison

Urban coyotes and foxes are potential reservoirs for infectious disease and parasites. Little is known about
disease prevalence in urban wildlife and the risk of transmission to humans and domestic animals. To assess the
health status of urban canids, a health survey was initiated in conjunction with the University of Wisconsin
Urban Canid Project. Diagnostic samples were taken from 12 foxes and 12 coyotes trapped and radio-collared
for ecological research, including blood, nasal/rectal swabs, and fecal samples. Complete blood counts, chemistry
panels, and IDEXX 4Dx SNAP tests were performed. Serological testing for Canine Distemper Virus (CDV),
Canine Parvovirus Type II (CPV2), Canine Adenovirus (CAV), and Leptospira was completed. Swabs were
tested for CDV, CPV2, and CAV presence via PCR. Fecal floats were performed on scat from collared animals or
found within the study area. In captured animals, foxes and coyotes shared similar infectious disease exposure
with overall prevalence of CAV = 12.5%, CDV = 16.7%, and CPV2 = 33%. CPV titer levels were significant but
low, consistent with exposure to noninfectious viral DNA excreted by recently vaccinated domestic animals.
One fox had exposure to Leptospira grippotyphosa, while another fox was exposed to Anaplasma. The
prevalence of Dirofilaria immitis infection was 14% and Borrelia burgdorferi exposure was 29%, both only found
affecting coyotes. Three coyotes with positive serology to both were localized to the UW Arboretum, suggesting
a spatial reservoir. Serum biochemical analyses reflected abnormalities consistent with capture stress. No viral
presence was discovered by PCR of swabs. A low number of scat samples contained parasite eggs, with positive
animals commonly hosting Ancylostoma, Toxocara, and Trichuris. Mortality over 2 years was 50%, primarily
due to vehicular trauma and sarcoptic mange. As trapping continues, the project will correlate urban canid
health results with telemetry data to map disease prevalence across the landscape.
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Endoparasite prevalence in kangaroo rats may be influenced by urban development
Ms. Gizelle Hurtado1, Dr. Karen Mabry1
1

New Mexico State University

Urban development can fragment and degrade wildlife habitat. In urban areas, animals may occur in close
proximity to each other and experience high levels of disturbance. These disturbances may influence prevalence
of endoparasites along urban-wild land gradients. We investigated the influence of urbanization on endoparasite
urbanized sites would have higher levels of endoparasite prevalence than kangaroo rats in wild land sites. We live
trapped kangaroo rats at 10 sites in and around Las Cruces, NM: 5 urban and 5 wild land sites, from June to
November 2013, June to September 2014 and May to October 2015, and collected fecal samples from 201
kangaroo rats, 109 from urban sites and 92 from wild land sites. We used fecal flotation to detect endoparasite
infection. We detected 2 parasitic nematodes; Pterygodermatites dipodomis had a higher prevalence in urban
sites and Mastophorus dipodomis had a higher prevalence in wild land sites. Further, Heteromoxyuris, Eimeria
and Giardia were detected. These results indicate that urban disturbances may influence the prevalence of some
kangaroo rat endoparasites. Increased availability of anthropogenic resources, alterations to plant cover or
intermediate host abundance, individual kangaroo rat behavior or genetic differences may be factors in that
influence endoparasite prevalence.
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Discovery of two novel densoviruses associated with sea star wasting disease of Asterias forbesi
and Asterias amurensis
Mr. Elliot Jackson1, Prof. Ian Hewson1
1

Cornell Univeristy

Sea stars are susceptible to a disease commonly known as sea star wasting disease (SSWD) that has been reported
in the literature since the 1970s. In 2013, a mass mortality event of sea stars occurred from Baja, California to
Alaska affecting >20 species, and SSWD has now become the most geographically widespread marine epizootic
recorded. It is unclear whether the sporadic disease events in the past are linked or caused by the same etiological
agent to present day disease events nevertheless the signs of disease have remained consistent. Prior to 2013 the
causative agents and contributing environmental factors of SSWD were mostly uninvestigated. Using culturecorrelated to the disease, and SSWD signs were inducible through challenge of asymptomatic individuals with
virus-sized material. Since 2013, researchers have recently observed sea stars dying of signs similar to SSWD
from Australia, China and the east coast of North America. Viral metagenomic surveys were conducted from
tissues of two affected species, Asterias forbesi and Asterias amurensis, from the east coast of the United States
and China, respectively, in attempt to understand the association between viruses and these SSWD occurrences.
Two novel genomes were recovered from each species showing >80% nucleotide identity to SSaDV. The genome
architecture of both densoviruses were similar to SSaDV. Each genome contained two ORFS exhibiting
ambisense directionality and each bore ORFs encoding for NS1, VP4 and a hypothetical protein mostly likely
VP1. The pathogenicity of these viruses remains unknown, but the results from this study further the cooccurrence between sea star associated densoviruses and the sea star wasting disease.
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Comparing incubation behavior of nesting cranes during black fly parasitism
Ms. Jessica Jaworski1, Dr. Shelli Dubay1, Dr. Brad Strobel2
1

University of Wisconsin-Stevens Point, 2United States Fish and Wildlife Service

Blood-feeding black flies (family Simuliidae) serve as vectors for parasites, bacteria, and viruses in wild and
domestic birds. Approximately 37% of black fly species that occur in North America are ornithophilic, and can
serve as stressors at nests of common loons, great-horned owls, and purple martins, among others. Black flies
may be contributing to low nest success of the reintroduced Eastern Migratory Population of federally
endangered whooping cranes (Grus americana) nesting at Necedah National Wildlife Refuge in central
Wisconsin because emergence of black flies at NNWR coincides with whooping crane incubation. Whooping
cranes exposed to black flies exhibit head rubs and bill flicks, behaviors indicative of black fly parasitism. Nest
desertion coincides with black fly emergence as well. The Eastern Population (EP) of sandhill cranes (Grus
canadensis) are ecologically similar to whooping cranes and nest in close proximity to whooping cranes on and
around NNWR. Sandhill cranes in the EP experience an annual population growth of 3.9% and appear to be
successful despite black fly parasitism at NNWR. Our objective was to compare incubation behavior between
sandhill cranes and whooping cranes during incubation by installing camera traps at active nests. Cameras took
a photo every 5 minutes and remained at nests until nests failed or were successful (defined as one egg hatching
in a nest). We quantified the percent time nesting cranes spent exhibiting various incubation and black fly
avoidance behaviors and ran a discriminant function analysis to compare incubation behaviors by species and
fate of nest. Our data suggest that behavior indicative of black fly emergence was more prevalent at failed
whooping crane nests. Possible management strategies to reduce black fly harassment during incubation and
potentially increase nest success will be discussed.
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Connect the dots how does habitat expansion impact wildlife behavior and parasitism?
Dr. Krista Jones1, Prof. Andrew Thompson1, Dr. Chris Rafferty2, Dr. Stephanie Godfrey1
1

Murdoch University, 2Whiteman Park

Connectivity and habitat expansion are key conservation tools; however, secondary effects, such as those on
behavior and parasitism, are poorly understood. Furthermore, their interaction how changes in behavior affect
parasitism has rarely been studied. Our objective was to investigate the impact of expansion on movement,
interactions, and parasitism in the critically endangered woylie (Bettongia penicillata), using social network
models to assess the epidemiological consequences of behavioral changes. We expected; 1) access to new habitat
will change woylie behavior, with reduced home range overlap and nest-sharing as the population spreads out;
2) these behavioral changes will reduce the connectivity of woylie social networks; and 3) reduced host network
connectivity will lead to reduced parasitism.
In August 2014, tunnels were opened at the study site in Western Australia, connecting an original 50ha fenced
reserve with a 150ha expansion. Since February 2014, woylies have been trapped seasonally, fitted with GPS
-borne parasites. Pre- versus post-expansion
comparisons will include: kernel home/nest ranges; weighted social networks reflecting different transmission
modes (e.g., overlapping home ranges for environmentally-transmitted ticks, nest sharing for lice); and parasite
prevalences and abundance. Within three months, 96% of animals began using the expansion; home range sizes
increased accordingly. However, most individuals continued to nest in the original reserve. Parasitism by lice
and ticks was not immediately affected. Other results are pending; changes in movement, social networks, and
parasitism will be detailed. Understanding how habitat expansion impacts wildlife behavior and parasitism can
aid conservationists in risk assessment for connectivity and expansion projects; it is particularly relevant for the
woylie, in which parasites have been implicated in their dramatic decline and understanding how behavior
relates to transmission is of particular interest. This study will also demonstrate the utility of social networks in
wildlife epidemiology.
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Changes in habitat use and resource selection of American White Ibis (Eudocimus albus) along
an urbanization gradient in South Florida have consequences for their health
Ms. Anjelika Kidd1, Dr. Sonia Hernandez1, Dr. Maureen H. Murray1, Dr. Jeffrey Hepinstall-Cymerman2
1

Warnell School of Forestry and Natural Resources, Southeastern Cooperative Wildlife Disease Study, University
of Georgia, 2Warnell School of Forestry and Natural Resources, University of Georgia
The American White Ibis (Eudocimus albus) is a nomadic wading bird, synonymous with the Everglades, that
moves unpredictably between wetlands throughout their lifetime. Within the last two decades, ibis in south
Florida are increasingly found foraging in high densities in urban areas, and relying on artificial wetlands. This
new habitat use aggregates individuals, habituates them to people, exposes them to novel resources (such as low
quality anthropogenic food) and encourages contact with atypically encountered species, all of which have direct
consequences for their health. Our project is part of a larger effort investigating the health of urbanized white
ibises relative to wildland ibis. We are interested in the movement patterns and habitat use of ibises utilizing
natural wetlands, agricultural areas, and urban areas both to determine degrees of fidelity to urban habitats and
detect seasonal trends in habitat use. We outfitted 32 ibises from Palm Beach and adjacent counties, Florida with
EcoTone backpack GPS transmitters recording 6 locations per day. Time spent in urban habitat types, measures
of site fidelity, and home range size were calculated. Winter season home ranges of urban birds averaged 2.7
km2, while wildland bird home ranges were up to 2 orders of magnitude larger. In addition urbanized ibises
visited fewer locations and thus could be at risk of effects to their health from consuming poor quality food or
water, forming dense aggregations, and contacting urban species. Comparatively, individuals spending time in
natural and restored wetlands used a greater variety of locations and travel further distances. In contrast to
previous VHF radiotelemetry studies, GPS data provides a fine-scale picture of ibis movements along an
anthropogenic gradient and will be instrumental in understanding how species change their movement ecology
when adapting to urbanization.
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Zoonotic pathogens of vervet monkeys (Chlorocebus pygerythrus) in Malawi
Ms. Melissa King-Smith1, Dr. Dwight Bowman1, Dr. Amanda Salb2
1

Cornell University College of Veterinary Medicine, 2Lilongwe Wildlife Trust

Wild troops of vervet monkeys (Chlorocebus pygerythrus) live in the heart of Lilongwe, the capital city of
Malawi, resulting in interactions at the human/wildlife interface. One wild urban troop has been observed on the
grounds of a wildlife rescue and rehabilitation center located within the city limits, home to captive monkeys and
frequented by tourists. The wild monkeys have been observed in close contact with both animals housed at the
wildlife center and visitors. The wildlife center prevents introduction of disease through quarantine, a
preventative health program for center residents, and staff health policies. Our objective was to investigate the
risk these wild monkeys posed as a source of fecal pathogen exposure for sanctuary animals. For two months of
the cool dry season, this troop of vervets was followed and behavioral observations were collected along with
opportunistic fecal samples. Scan sampling was used to gather activity data and feces were examined for
parasites using direct fecal smear, magnesium sulfate floats, sugar floats, salt floats, Giardia snap tests and
Shaudinn's fixative with trichrome staining. The troop was found to be carrying potential zoonoses such as
Trichuris spp., Strongyloides spp.,Trichomonas spp., Giardia spp., and Balantidium coli. The troop was observed
to be spending the majority of their time foraging in areas of human habitation and contact with sanctuary
animals or other wild monkey troops was less common. Recorded observations between the troop and humans
included indirect contact such as foraging at waste site, and direct interactions (e.g. hand feeding of the
monkeys). The wild monkeys did pose a risk for fecal pathogen introduction into the center, but the potential for
transfer of zoonoses/anthroponoses between humans and monkeys may be of greater concern and warrants
further investigation.
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Comparison of anesthesia with isoflurane or sevoflurane and sedation with diazepam for
branding of juvenile grey seals (Halichoerus grypus)
Dr. Émilie L. Couture1, Dr. Stéphane Lair1, Mr. Mike Hammill2
1

Centre québécois sur la santé des animaux sauvages / Canadian Wildlife Health Cooperative. Faculté de
médecine vétérinaire, Université de Montréal, 2Institut Maurice-Lamontagne, Pêches et Océans Canada, Canada
Hot-iron branding has been used successfully as an identification means for long-term population studies in
pinnipeds. To decrease the stress associated with this controversial procedure, two anesthetic systems adapted
for field conditions (outdoor temperature = -10 to 0 °C.) were compared with a standard sedation protocol. We
hypothesized that anesthesia of juvenile grey seals for branding with these systems would not increase the
handling time but would reduce struggling when compared to the sedation protocol. Manually restrained seals
-3ml) in an open anesthetic system (SEVO, n=12) or
diazepam (10mg) was administered to the
control group (DIAZ, n=9). Induction/injection time and duration of morphological measurements and
branding were compared between treatments. Induction time was shorter (p=0.046) in the ISO group compared
to the SEVO group. Time needed for branding was significantly longer for the DIAZ group compared with the
ISO (p=0.0083) and SEVO (p<0.0001) groups. No difference was observed between the total duration of the
procedure in the three groups. Transient periods of apnea and CO2 rebreathing were observed in the SEVO and
ISO groups, but all seals recovered well. General anesthesia decreased the needs for physical contention, hence
reducing animal struggling and risk of injuries to handlers. The anesthetic systems used were compact and easy
to transport to remote locations. Anesthetic techniques described here should be preferred over sedative
protocols for moderately invasive and short procedures such as hot-iron branding.
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A survey of disease-causing agents in wild turkeys (Meleagris Gallopavo) in Ontario, Canada
Mrs. Amanda MacDonald1, Ms. Evelin Rejman1, Dr. John Barta1, Dr. Claire M. Jardine1, Dr. Nicole Nemeth1
1

University of Guelph

Many potential disease-causing agents pose a threat to the health of wildlife. Wild turkeys (Meleagris gallopavo)
-hunting. Since their reintroduction in
1984, they have increased in number and geographic range; however, information on the health and the
occurrence of pathogens that may cause disease in this population is lacking. To assess the health and pathogencarrying status of wild turkeys in Ontario we conducted 1) a retrospective analysis of post-mortem findings and
diagnoses for 56 wild turkeys over a 20-year period at the Canadian Wildlife Health Cooperative to provide a
long-term outlook of detected diseases, and 2) a prospective study investigating pathogens associated with
disease outbreaks or decreasing the fitness of 152 wild turkeys in Ontario (e.g., Mycoplasma spp., Eimeria spp.,
avian pox virus, and avian influenza viruses). Laboratory tests included culture (Mycoplasma spp., Escherichia
coli, Salmonella spp.), fecal floats (Eimeria spp.), and PCR (avian poxvirus, avian influenza viruses). With
respect to the retrospective study, non-infectious diagnostic findings (69.6%) were more common than
infectious (28.6%), with emaciation identified most frequently (33.9%) followed by trauma (19.6%). The
Mycoplasma spp. (of 6 identified species). In addition, 76.0% of fecal samples tested positive for Eimeria spp.,
69.1% of cloacal swabs were positive for E. coli spp., 2 turkeys had avian pox with grossly-evident skin lesions,
and all oropharyngeal and cloacal swabs tested negative for avian influenza viruses and Salmonella, respectively.
This baseline data will aid in future monitoring of disease emergence and will contribute to conservation and
management strategies which help to ensure sustainable populations of wild turkeys in Ontario.
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Introduction and establishment of raccoon rabies on islands: Jekyll Island, GA as a case study
Mr. Sebastian Ortiz1, Dr. Sonia Hernandez1, Dr. Michael Yabsley1, Dr. Nancy Stedman2, Mr. Steven Nelson3,
Mr. Benjamin Carswell3, Mr. Yank Moore3, Dr. Heather Fenton4, Dr. Kevin Niedringhaus4, Dr. Charlie
Bahnson4, Dr. Trista Welsh5, Dr. Terry Norton3
1

Warnell School of Forestry and Natural Resources, Southeastern Cooperative Wildlife Disease Study, University
of Georgia, 2Busch Gardens, 3Jekyll Island Authority, 4Southeastern Cooperative Wildlife Disease Study,
University of Georgia, 5Washington Department of Fish and Wildlife
The introduction of rabies to rabies-free barrier islands is a high concern because once introduced, rabies can
become endemic requiring expensive and labor-intensive management. In Georgia, where raccoons are the
major terrestrial rabies vector, most epidemiological data comes from the mainland, with little information on
introduction and transmission dynamics on barrier islands. Barrier islands are highly susceptible to rabies
becoming endemic due to dense raccoon (Procyon lotor) populations, high inter-and-intra-species contact rates,
resource-rich marshland, and on Jekyll Island (JI), feeding stations intended for managed free-ranging cats. In
January 2013, a raccoon displaying neurologic signs was found on the causeway that connects JI with the
mainland. Direct fluorescent antibody (FA) testing of brain tissue was positive for rabies and negative for canine
distemper virus (CDV). This raccoon is the first confirmed case of rabies on JI. Since that diagnosis, a total of 23
raccoons have been submitted for mortality determination. Rabies and CDV were the two major causes of death,
30% and 35%, respectively. Parvoviral enteritis and intestinal trematodiasis accounted for 9% each, and other
reasons for the remaining 17%. There was no evidence of rabies, CDV or parvovirus coinfections. There was no
evidence of seasonality for rabies cases, but all CDV cases were submitted between late-April and mid-October.
All rabies cases were adults. Adult females compose 88% of CDV cases. Most (57%) rabies submissions came
from urban/public use areas near cat feeding stations. Jekyll is a popular tourist destination and state park with
dense urbanization on two areas. Tourism centered on outdoors activities increases the probability of people
interacting with wildlife. The emergence and sustained transmission of rabies on JI highlights the importance of
rabies surveillance, prevention and control on islands. The recent confirmation of rabies should spur public
awareness to minimize human and domestic animal interactions with raccoons.
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Prevalence of Powassan virus in Southwestern Ontario, with a focus on vector and host
dynamics
Ms. Kathryn Smith1, Dr. Claire M. Jardine1, Dr. David L. Pearl1, Dr. Paul Oesterle2, Ms. Kylie McCall1, Ms.
Antonia Dibernardo3, Dr. Robbin Lindsay3, Dr. Nicole Nemeth1
1

University of Guelph, 2Canadian Wildlife Health Cooperative, 3Public Health Agency of Canada

Powassan virus (POWV) is a tick-borne flavivirus that was first diagnosed in 1958 from a fatal human case of
encephalitis in Powassan, Ontario. POWV has two distinct genetic lineages: Powassan prototype (POWV-p),
which is maintained between Ixodes cookei ticks and groundhogs (Marmota monax), striped skunks (Mephitis
mephitis) and other mammals, and deer tick virus (DTV), which is maintained between I. scapularis ticks and
white-footed mice (Peromyscus leucopus). Currently, the geographic distribution of POWV in Ontario and the
involvement of wildlife in virus maintenance and transmission are poorly understood. The objective of the
present study is to determine the prevalence of POWV in targeted regions of Ontario and better understand
wildlife host-vector ecology. We predict that: (1) striped skunks and groundhogs will have higher POWV
seroprevalence than other mammals tested (e.g., raccoons [Procyon lotor], eastern gray squirrels [Sciurus
carolinensis] and red squirrels [Tamiasciurus hudsonicus]); and (2) seropositive animals will have heavier
infestations of I. cookei than seronegative animals. Live animal trapping will occur in spring and summer of
2016 and will target striped skunks, groundhogs, raccoons, and eastern gray and red squirrels to collect blood
and oral and fecal swabs. Over the summer of 2015, tissues and clotted blood (when possible) from 400 wildlife
carcasses were collected, and this will continue in 2016 for the same species. Ticks will be collected from live
animals and carcasses and by tick dragging (I. scapularis) and burrow sampling (I. cookei). Swabs and
homogenized tissues and ticks will be tested for POWV antigen by RT-PCR and sera will be tested for antibodies
by virus neutralization. Results of this study will help determine the current POWV activity in wildlife and ticks
in southwestern Ontario, identify likely reservoir hosts for more targeted studies, as well as aid in assessing the
potential risks of POWV infection to humans.
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Detection of antibodies for serodiagnosis of plague and Hantavirus in wild rodent species
Ms. Kelsey Rayment1, Dr. Bieneke Bron1, Dr. Erik Hofmeister2, Dr. Tonie Rocke2
1

University of Wisconsin Madison, 2USGS National Wildlife Health Center

Rodents are a diverse and abundant group of mammals and important hosts of potentially fatal diseases like
plague and Hantavirus Pulmonary Syndrome (HPS). High prevalence of Sin Nombre virus in deer mice
increases the risk of HPS in humans. Plague outbreaks in prairie dogs, not only decimate prairie dogs and other
rodent populations, but also pose a risk of spillover to humans. Therefore, it is important to screen wild rodents
for antibodies against particularly virulent pathogens. Previous research focused on the detection of antibodies
in laboratory mice and deer mice (Peromyscus spp.) but largely ignored other wild rodents. To validate serologic
tests for different species, we compared total antibody detection using Protein-G and Protein-A/G enzyme
immunoassays. Pooled blood samples were collected on Nobuto strips from deer mice, Northern grasshopper
and Great Basin pocket mice (Perognathus parvus) on prairie dog colonies in the western United States,
(Montana, South Dakota and Utah). All sites have a plague history and are located in Sin Nombre virus endemic
regions. In addition, individual samples were tested for antibodies against Y. pestis antigens F1 and V and Sin
Nombre virus nucleocapsid, using standard Protein-G and Protein-A/G assays. Protein-G and A/G gave
significantly higher optical densities for kangaroo rat, chipmunk and grasshopper mice antibodies than for the
antibodies of the other species. As expected, Sin Nombre seropositive deer mice were found in all regions, but
plague antibodies were only detected on prairie dog colonies with a plague outbreak. This study showed that
protein-G and A/G are also useful tools in less common wild rodent species, but prevalence data based on these
proteins are not comparable among all species and should be interpreted cautiously.
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Histopathological lesions found in road-killed guignas (Leopardus guigna) in anthropized
areas of central Chile and Chiloé Island: preliminary results
Ms. Irene Sacristan1, Mr. Mario Alvarado1, Mr. Javier Millán1, Ms. Constanza Napolitano2
1

Universidad Andres Bello, 2Universidad de Chile

The guigna (Leopardus guigna) is considered the feline with the most restricted distribution area in the world,
and is only found in the south-central part of Chile and southern Argentina. It is closely linked to forest habitat
and classified as Vulnerable by the IUCN, being habitat loss its main threat. In the last decades, the rate of forest
loss and anthropization of natural areas in Chile has increased, especially in central Chile and Chiloé Island.
Road kills are one of the most important impacts for wildlife inhabiting anthropized landscapes, particularly
affecting the mesocarnivores. Studying these road-killed carnivores can give us additional and valuable
information on this cryptic species.
The objective of this study is to analyze the histopathological lesions found in road-killed guignas from
anthropized areas in Central Chile and Chiloé Island.
A total of 11 animals have been studied, five from Chiloé Island and 6 from Central Chile. One guigna was a
subadult and ten were adults, six were females and five males. A complete necropsy of each animal was
conducted, followed by sample collection. Samples for histopathology were fixed with Glyofix® for subsequent
histopathology analysis with Hematoxylin-Eosin staining.
Macroscopically, 100% of the animals presented bone fractures, hemothorax and hemoperitoneum as a result of
the road kills. Histopathologically, bronchoalveolar edema was observed in 88.9%, alveolar hemorrhage in 55.6%
and interstitial pneumonia in 55.5% of the animals. 66.6% of the animals had enteritis associated with parasites,
including all the animals from Chiloé Island; 55.6% of the total had depletion of Peyer's patches and 77.8% of the
total animals showed interstitial nephritis.
A high proportion of the analyzed animals presented pre-existing lesions suggestive of active infections, which
will be further investigated.
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The role of the immune response on the survival of South American fur seals (Arctocephalus
australis) to hookworm infection
Dr. Mauricio Seguel1, Dr. Francisco Munoz2, Dr. Maria Jose Navarrete2, Dr. Ananda Muller2, Dr. Nicole
Gottdenker1
1

University of Georgia, 2Universidad Austral de Chile

Hookworms are a major cause of mortality in many otariid populations, including South American fur seals at
Guafo Island, in the Chilean Patagonia. To understand the drivers of hookworm mortality its critical to know
how the host fights and clears this infection, therefore the objective of the study was to evaluate the immune
response of fur seals to hookworms (Uncinaria sp.). Between 2013 and 2016 Australian summers, we treated a
randomly selected subset of hookworm-infected pups (n=160) with Ivermectin, and compared this treated
group to pups with different hookworm burdens based on fecal analysis (n=330). In 2016, pups (n=35) with
different hookworm infection statuses were challenged with phytohemagglutinin. Additionally, we performed
necropsies on 50 hookworm-infected and 20 hookworm-free (control) pups. Most pups with severe hookworm
infection (n=70 pups) had moderate leukocytosis with marked eosinophilia over the first 2 weeks of patent
infection and later in the breeding season (pups 6 to 8 weeks of age) eliminated the parasite from the intestine.
However, some pups (n=41) with severe infection experienced a sustained decline in lymphocytes and
eosinophils between 2 and 10 weeks of age and failed to expel hookworms from the intestine. These same pups
had a mild inflammatory response when challenged with phytohemagglutinin, while pups that expelled
hookworms early in the season had higher inflammatory responses to phytohemagglutinin challenge. Most pups
(n=34) that failed to expel the parasites died due to hookworm enteritis and bacteremia. These animals had 600
hookworms in the intestine, with parasites sometimes free in the peritoneal cavity. At histopathology, these pups
had decreased numbers of T-lymphocytes and leukocytes expressing MHC-II in the small intestine when
clearance of hookworm infection and pup survival.

230

Wildlife Disease Association

Student Posters
Assessment of helminths in northern bobwhites from a Legacy Landscape
Ms. Stephanie Shea1, Dr. Alan Fedynich1, Dr. Leonard Brennan1, Dr. David Wester1
1

Caesar Kleberg Wildlife Research Institute, Texas A&M University-Kingsville, Kingsville, TX, USA

Habitat loss and fragmentation are considered major causes for the long-term northern bobwhite (Colinus
virginianus) decline across much of its range including Texas, USA. However, the influence of proximate factors
such as parasitism and disease remains unclear. There are few studies of bobwhite parasites in South Texas a
region that was recently designated a Legacy Landscape of National Significance for Northern Bobwhite
Conservation. This study was initiated to assess parasites currently infecting northern bobwhites in South Texas
and to evaluate intrinsic and extrinsic factors contributing to host-helminth dynamics. One hundred and
twenty-four northern bobwhites were examined in South Texas from the 2014 2015 hunting season and 232 are
currently being examined from the 2015 2016 hunting season. In the 2014 2015 sample, 4 nematode, 2
acanthocephalan, and 2 cestode species were found. Of these, 3 species are known to be pathogenic to quail
and/or other Galliformes (Dispharynx nasuta, Oxyspirura petrowi, and Tetrameres pattersoni), but each of these
species occurred infrequently (<4% individual prevalence). The cecal nematode Aulonocephalus pennula
dominated numerically (6,651 individuals, 99% of all nematode individuals, averaged 67 worms per infected
host, and occurred in 80% of the sample). Host age, sex (their interaction), and body weight did not affect
prevalence or intensity of A. pennula. This study provides insight into host and environmental factors
influencing helminth infections and enhances our understanding of this host-helminth system within a region of
significance for northern bobwhites.
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Potential effects of gapeworm (Syngamus trachea) on Greater Prairie-Chickens (Tympanuchus
cupido) in Wisconsin
Mr. Jacob Shurba1, Mr. Matthew Broadway2, Ms. Anna Schneider1, Dr. Shelli Dubay1, Dr. Jason Riddle1, Dr.
Rebecca Cole3, Dr. Scott Hull4
1

University of Wisconsin-Stevens Point, 2Tall Timbers Research Station and Land Conservancy, 3United States
Geological Survey National Wildlife Health Center, 4Wisconsin Department of Natural Resources
Greater prairie-chicken (Tympanuchus cupido) populations in Wisconsin were listed as state threatened
following precipitous declines related to habitat loss and degradation, including the conversion of suitable
habitat to agriculture. From 2013 to 2015, research was conducted to quantify nest and brood survival of prairie
chickens in central Wisconsin. Female chickens were radio-marked and dead chickens were collected for
necropsy. In 2015, one female prairie chicken necropsied at the National Wildlife Health Center in Madison, WI
had a high intensity of gapeworm (Syngamus trachea), a respiratory parasite. Subsequently, we necropsied
remaining prairie chicken carcasses to determine gapeworm prevalence. We suspected that gapeworm infection
would be common in prairie chickens from central Wisconsin. Female adult gapeworms produce eggs in the
then hatch from eggs and are ingested by earthworms and other invertebrates which act as paratenic hosts.
These invertebrates then are consumed by birds. We necropsied 13 birds and three (23%) were found to contain
gapeworm. The intensities ranged from five to over 75 worms in a single bird. Gapeworm infection may
influence the health of individual prairie chickens; however, additional research is needed to identify the effects
of gapeworm on populations of prairie chickens in Wisconsin.
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Defining and measuring wildlife health based on twenty years of literature
Dr. Diana Sinclair1, Dr. Craig Stephen2, Dr. Jane Parmley3, Dr. Andria Jones-Bitton1, Ms. Julie Wittrock4, Dr.
Claire M. Jardine5
1

University of Guelph, 2University of Saskatchewan/ Canadian Wildlife Health Cooperative, 3Canadian Wildlife
Health Cooperative, 4University of Saskatchewan, 5University of Guelph/Canadian Wildlife Health Cooperative
Wildlife populations face a multitude of challenges including habitat loss and degradation, overexploitation, and
disease. Understanding which wild animal populations are healthy, and thus able to withstand these challenges,
and which are vulnerable is essential for wildlife conservation. The concept of wildlife "health" is meant to
incorporate measures of resilience and fitness rather than simply reflecting the presence or absence of disease.
However, in the field of wildlife health, there continues to be a focus on studying and monitoring disease rather
than considering how to define, monitor, and evaluate health. Our objectives were to examine how wildlife
health is defined, valued, and measured in the literature and to compare these findings to parallel areas in other
fields such as human health and conservation biology. A literature search of MEDLINE, Biological Sciences,
Environmental Sciences and Pollution Management, and Agricola databases was conducted from 1994 to 2014
were screened by two reviewers and inclusion/exclusion decisions were made by consensus. A total of 456
papers were included and classified by article type (i.e., review, opinion, research, case report), article topic (i.e.,
pathogen, toxin, other disease, multiple diseases, or non-disease topic), context of health (i.e., health as the
absence of disease, health as a multi-factorial concept, or unclear context of health), and unit of measurement of
health. Results show that there is no single, shared definition of health for wildlife, the vast majority (82%) of
papers focus on disease, and wildlife health is measured in highly variable, and sometimes contradictory, ways.
The wildlife health field, which includes a diverse group of professionals, would benefit from further discussions
and development of a shared and clear definition of wildlife health.
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Raptor mortality in Ontario, Canada: retrospective summary (1992 - 2014) including the
effects of West Nile Virus
Ms. Kathryn Smith1, Dr. Douglas Campbell2, Dr. David L. Pearl1, Dr. Claire M. Jardine1, Mr. Fernando
Salgado-bierman1, Dr. Nicole Nemeth1
1

University of Guelph, 2University of Guelph/Canadian Wildlife Health Cooperative

Raptors are susceptible to anthropogenic causes of mortality, and as top predators, are vulnerable to dynamic
environmental conditions that may affect habitat and prey availability. In addition, since 1999, many North
American raptor species have proven susceptible to West Nile virus (WNV)-associated morbidity and mortality.
We retrospectively evaluated postmortem diagnostic data from raptors submitted to the Ontario/Nunavut node
of the Canadian Wildlife Health Cooperative from 1991 to 2014 (n=1,449). Submissions encompassed 29
species, the most common of which were the red-tailed hawk (Buteo jamaicensis; 21.3%; n=308) and great
horned owl (Bubo virginianus; 16.4%; n=237). Trauma (49.4%; n=716), followed by emaciation (16.6%; n=241),
accounted for the majority of deaths among all raptor species and was most commonly attributed to collisions
(47.3%; n=339). High mortality rates resulting from emaciation may reflect the necessity of having a full
complement of sensory and physical capabilities in order to feed. Using multivariable exact logistic regression,
we assessed the impact of WNV on the proportion of carcass submissions diagnosed with infectious diseases and
whether submissions with WNV varied by sex or age (mature vs. immature). The odds of being diagnosed with
an infectious disease in all raptors and red-tailed hawks were significantly greater after the arrival of WNV to
Ontario (2001) compared to the period before its arrival (all raptors: OR=1.47, 95% CI=1.07-2.04, p=0.0179;
red-tailed hawks: OR=2.54, 95% CI=1.30-5.18, p=0.0049). Age and sex were not significantly associated with the
odds of being diagnosed with WNV. Although limited by the biases of passive surveillance, these results suggest
that human-associated deaths (e.g., due to trauma) and emaciation are relatively common among Ontario raptor
carcasses submitted for diagnostic evaluation. In addition, the introduction of WNV to Ontario has significantly
increased the proportional mortality of submissions related to infectious causes, and continued monitoring is
warranted.
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Prevalence of antibodies to selected viruses and parasites in introduced and endemic
carnivores in Western Madagascar
Dr. Julie Pomerantz1, Dr. Fidisoa Rasambainarivo2, Dr. Luke Dollar3, Dr. Patricia Parker2, Dr. Edward Dubovi4
1

Nicholas School of the Environment, Duke University, 2University of Missouri Saint Louis, 3Department of
Biology, Pfeiffer University, 4Cornell University
Introduced animals are impacting endemic populations through predation, competition, and disease
transmission. Populations of endemic carnivores in Madagascar are declining and pathogens transmitted from
introduced animal species may further endanger these unique species. Here, we assess the exposure of
introduced and endemic carnivore species to common viral and parasitic pathogens in two national parks of
Madagascar (Kirindy Mitea National Park and Ankarafantsika National Park) and their neighboring villages. We
also identified variables associated with the presence of antibodies to these pathogens in fosa (Cryptoprocta
ferox). We show that introduced and endemic species are exposed to canine parvovirus, canine herpesvirus,
feline calicivirus and Toxoplasma gondii. Dogs (Canis familiaris) and cats (Felis catus) may constitute sources of
infection for these pathogens. Prevalence of antibodies to Toxoplasma in captured fosa was over 93% and adults
were more likely to be exposed than immature individuals. This study provides a basis upon which to evaluate
and manage the risks of pathogen transmission across species in Madagascar.
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A conceptual scheme of the environmental transmission pathways of West Nile Virus in the
Ontario/Quebec region
Ms. Ludivine Taieb1, Dr. Dominique J. Bicout2, Dr. Philippe Berthiaume3, Dr. Carl A. Gagnon4, Dr. Antoinette
Ludwig5
1

Université de Montréal, 2TIMC-IMAG Laboratory - Université J. Fourier, Grenoble, 3Public Health Agency of
Canada, 4Centre de Recherche en Infectiologie Porcine et Avicole (CRIPA), Université de Montréal, 5Public
Health Agency of Canada, Université de Montréal
West Nile virus (WNV) is an arbovirus of the Flaviviridae viral family transmitted by mosquito bites causing
mostly a febrile syndrome but a slight to severe neurological impairment in 20 to 43% of symptomatic human
cases in Canada. Since its first detection in Canada in 2002, the geographic dispersal of WNV is expanding and it
has been found active sporadically in Canadian Prairies region, as well as Ontario and Québec provinces. In
addition, we expect WNV activity to increase with the climate change. The WNV disease is not currently
endemic but sporadic and little is known about associated drivers such as, the role of migratory birds in virus
transmission. Previous models developed so far have not provided an understanding of this sporadic behavior.
Our aim is to develop a conceptual scheme of WNV transmission cycle for the Ontario/Quebec ecoregion that
would describe the relationships between various actors involved and support hypotheses generation regarding
the sporadic circulation of WNV. A review of scientific literature was used to develop the initial scheme and
empirical data specific to the targeted area were used to better tailor the scheme to the Ontario/Quebec region.
Specifically, the data included dead wild bird (2002- ) data and WNV in mosquito data (2013-2014). A
comprehensive and qualitative conceptual scheme, summarizing current knowledge on the circulation of WNV
and identifying key knowledge gaps and plausible hypotheses for WNV sporadic activity. This preliminary study
will be an optimal foundation for developing mathematical models for testing hypotheses on the WNV sporadic
activity in the Ontario/Quebec region while taking into account the most significant actors involved in the
circulation of WNV. As a results it will also support improved prediction capacity in non-endemic WNV areas.
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The development of a Murine model for epizootic hemorrhagic disease virus
Mrs. Kishana Taylor1, Dr. David Stallknecht1, Dr. Mark Ruder2, Dr. Daniel Mead1, Dr. Elizabeth Howerth1
1

University of Georgia, 2Southeastern Cooperative Wildlife Disease Study, University of Georgia

Hemorrhagic Disease (HD) is an arthropod borne disease caused by two genetically related but distinct groups
of viruses, the bluetongue (BTV) and epizootic hemorrhagic disease viruses (EHDV). HD has been responsible
for numerous morbidity and mortality events in white-tailed deer (WTD; Odocoileus virginianus) and other
wild ruminants throughout the United States, and EHDV has recently been recognized as an emerging disease
(~2006) in domestic cattle. In order to better study viral-host-vector interactions, there is a need for
experimental animal models for both BTV and EHDV that are reliable and reproducible. Most animal
experiments with EHDV have utilized large ruminants such as white-tailed deer, sheep and cattle. Practical
justifications for use of a small animal model over traditional large animal studies include, but are not limited to,
less variable outcomes in clinical disease, reduced cost and, in the case of deer, improved animal availability. The
IFN-α/β knockout mouse, IFNAR (-/-), has created opportunities for more in-depth study of viral pathogens
and has been utilized in BTV pathogenesis studies. The proposed study aims to evaluate three laboratory mouse
strains: IFNAR (-/-), Toll-like receptor 3 deficient (TLR-3(-/-)), and severe combined immune deficient (SCID),
related to their ability to produce a viremia and detectable antibody response in response to EHDV infection.
Preliminary data indicates that IFNAR (-/-) mice infected with EHDV reach peak viremia on day 3 (spleen CTvalue: 25.7, blood CT-value: 29.2). The most common tissue positive for virus isolation was spleen (8/10),
followed by the liver (7/10), and lung (6/10). Blood was positive for virus on day 3 (2/2) and day 5 (1/2). CT
values for virus isolation positive blood samples were 29.29 and 29.71 on day 3 and 28.7 on day 5. The viremia
observed in IFNAR (-/-) mice suggests they may be a model to experimentally investigate EHDV vector/host
relationships.
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Waterfowl and the introduction of foodborne pathogens to agricultural environments in
Southern Ontario
Dr. Nadine A. Vogt1, Dr. David L. Pearl1, Dr. Eduardo N. Taboada2, Ms. Nicol Janecko3, Dr. Richard Reidsmith3, Mr. Bryan Bloomfield1, Dr. Claire M. Jardine4
1

Department of Population Medicine, Ontario Veterinary College, University of Guelph, Guelph, Ontario,
Laboratory for Foodborne Zoonoses, Public Health Agency of Canada, Lethbridge, Alberta, 3Public Health
Agency of Canada, Guelph, Ontario, 4Department of Pathobiology, Ontario Veterinary College, University of
Guelph, Guelph, Ontario
2

Canada geese (Branta canadensis) have quickly become one of the most common waterfowl species in North
America. Over the past few decades, Southern Ontario has experienced a population explosion which can
primarily be attributed to landscape changes resulting in the establishment of ideal breeding habitat. There are
concerns that Canada geese, being highly mobile, may transmit pathogens between agricultural and recreational
areas. To determine whether geese pose a potential biosecurity risk to farms in Southern Ontario, a crosssectional study was performed to measure the carriage of antimicrobial-resistant E. coli, Salmonella, and
Campylobacter isolates obtained from goose fecal samples. A total of 418 samples were obtained from three
different sources: hunter-caught birds, diagnostic specimens submitted to the Canadian Wildlife Health
Cooperative, and fresh fecal samples. E. coli isolates were tested for susceptibility to 15 antimicrobials using the
Canadian Integrated Program for Antimicrobial Resistance Surveillance panel. The following risk factors for
prevalence of pathogens and associated antimicrobial resistance were examined: season, year, geographic
location, source-type, and bird demographics. The overall prevalence of Campylobacter, Salmonella, and E. coli
were 11.8%, 0%, and 71.4%, respectively. No significant difference in prevalence of Campylobacter by season or
source-type was found based on exact logistic regression (p>0.05). Season and source-type had a significant
effect on the odds of recovering E. coli from a sample (p<0.001). Of the 299 E. coli isolates, 8.0% had reduced
susceptibility to one or more antimicrobials, and 5.7% were multi-drug resistant. Nineteen unique E. coli
resistance patterns were identified with some including resistance to antimicrobials of highest importance in
human medicine. Isolating Campylobacter and antimicrobial-resistant E. coli from Canada Geese suggests that
these birds may play a role in disseminating these pathogens within the environment, and pose a threat to
agricultural biosecurity and public health.
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Adapting cumulative effects perspectives and human determinants of health to inform wildlife
health management
Ms. Julie Wittrock1, Dr. Brett Elkin2, Dr. Colleen Duncan3, Dr. Craig Stephen4
1

University of Saskatchewan, 2Government of the Northwest Territories, 3Colorado State University, 4Canadian
Wildlife Health Cooperative
Despite current wildlife health programs stating the assessment and sustainability of health as a conservation and
management goal and wildlife biology recognizing the importance of cumulative effects (CE) in population
resilience, the absence of disease continues to be the benchmark for health. Human public health has identified a
suite of social and environmental variables that interact to affect population resilience: these are called the
determinants of health (DOH). Our objectives were to investigate the need for a cumulative health model for
wildlife in Canada and to determine whether human DOH can be adapted for wildlife. To achieve these goals, we
conducted a scoping review of legislation and current literature. The review of legislation revealed that various
government branches in Canada recognize the importance of CE assessments, but none have yet incorporated
wildlife health. The literature review identified clear overlaps between the needs and process of CE and
population health assessments. To identify DOH, we reviewed species-specific wildlife resilience literature and
identified themes in the established human DOH, and then developed a conceptual model using human DOH to
classify drivers of wildlife resilience. These species-specific DOH models were presented to a respective panel of
experts to identify the most influential determinants and the relationships among them. These methods have
been conducted for caribou (Rangifer tarandus), with the identification six essential DOH, including abiotic
environment and direct mortality pressures. Our second case study, in Pacific salmon, is currently underway. A
DOH approach for wildlife may serve to link health management and ecosystem CE assessment, and to classify
population vulnerabilities. This approach may have the potential to improve the efficiency, effectiveness,
acceptability, and usefulness of wildlife health and CE assessments. Our ultimate goal is to build an adaptable
framework that can be useful for decision makers in focusing their time and resources.
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Does traditional wildlife disease data allow for spatial analysis in Ontario, Canada: limits and
opportunities
Ms. Lauren Yee1, Dr. Colin Robertson1, Dr. Craig Stephen2, Dr. Jane Parmley3
1

Wilfrid Laurier University, 2Canadian Wildlife Health Cooperative, 3University of Guelph

Spatial data related to wildlife and wildlife diseases is often limited, sparse, or designed for one-time use which
can lead to difficulties understanding the distribution and spatial characteristics of health outcomes and
determinants. We examined the degree to which environmental and landscape factors relate to the spatial and
temporal variability in wildlife surveillance data. This poster reports preliminary results from a data quality
analysis of wildlife surveillance data from Ontario, Canada for white-nose syndrome in bats. The landscape
characteristics that were examined included proximity to roads and major cities, natural areas and parks,
seasonality, and topography. Species range and habit
characteristics were modeled using the same methodology to compare where surveillance areas overlap.
Examining the biases in wildlife surveillance sample collection in conjunction with environmental determinants
of species distributions and related health outcomes can help gain insights into vulnerable populations that may
be under sampled or inaccessible and where surveillance efforts can be improved prior to emergence or reemergence of disease.
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High prevalence of trombiculid mite (Hannemania spp.) infestations in a microendemic and
endangered frog from the southern temperate forest in Chile
Dr. Mario Alvarado-Rybak1, Dr. Aitor Cevidanes1, Mr. David Uribe2, Dr. Claudio Soto-azat1, Dr. Andres
Valenzuela-sánchez1
1

Universidad Andres Bello, 2Universidad de Chile

The Contulmo
threatened endemic frogs from Chile. Hannemania (Acari: Trombiculidae: Leeuwenhoekiinae) are endoparasitic
chiggers mites of amphibians, occurring across all American continent. The aims of this study was to (I) report
for the first time the parasitism of Contulmo Ground Frog by Hannemania chigger, (II) determine the
infestation prevalence and (III) and describe the skin lesion in Contulmo Ground Frog. Forty two E.
contulmoensis and 122 R. darwinii were captured in two remnants of native temperate austral forest located in
Contulmo National Monument (38° 1'2.76"S 73°10'19.50"O), south-central Chile. After in situ examination the
animals were released in the exact capture place. One individual was found dead and was used for mites
identification after mounted in Hoyer`s liquid and histopathological analysis by Hematoxilin-Eosin staining. Of
all 42 E. contulmoensis, 27 (64.3%) were infested externally with white cyst in different regions of the body,
especially on fore and hind limbs with one mite being immersed in each cyst. Cyst prevalence was 74% in E.
contulmoensis adults and 46.7% in juveniles. No apparent cyst were found in R. darwinii. Histological sections
of the infected skin containing the cyst shows that the entire capsule is located within stratum spongiosum of the
dermis. In the area of the skin containing the encapsulated mites, show signs of cell proliferation. Histological
findings were consistent with those described for Hannemania. Mites were identified as Hannemania based on
their morphological characteristic using identification keys. Although we did not know the relevance of this
parasite in the conservation of this species, is important to improve the knowledge of parasitic fauna of
threatened species to understand host-parasite interaction. The present report constitutes a new record of an
endangered endemic anuran species being parasitized by Hannemania sp. in Chile.

65th Annual International Conference

241

Student Posters
Lyme disease prevalence and small mammal abundances on Fort Drum Military Installation,
New York
Ms. Samantha Fino1, Dr. John Edwards1, Dr. Sheldon Owen2, Dr. Jeffrey Wimsatt3, Mr. Raymond Rainbolt4
1

West Virginia University, Department of Wildlife and Fisheries, 2West Virginia University, Extension Service,
3
West Virginia University, Department of Medicine, 4US Army, Fort Drum, Natural Resources Branch
In the Northeast, Lyme disease is the most common vector-borne zoonotic infectious disease spread by blacklegged ticks (Ixodes scapularis). The potential for impact of active troops and their dependents is a concern
among military installations throughout the region. In New York, Fort Drum reported 38 incident cases of Lyme
disease from 2004 2013, among the highest number on military installations. Our objective was to estimate
abundance and distribution of vector and host populations on Fort Drum to better assess and communicate the
potential risk of exposure and contraction of Lyme disease to the human population. We used tick drags to
estimate off-host abundance and demographics, and Sherman and Tomahawk traps to estimate small mammal
abundance and diversity in six different habitat cover types (deciduous, coniferous, mixed, shrub, developed and
developed landscape). Ticks were screened at the Army Public Health Command at Fort Meade, MD with a realtime PCR multiplex for Borrelia burgdorferi. In 2016, approximately 40% of ticks from tick drags were infected
with the majority of these occurring in coniferous and mixed habitats. Adult and nymph abundances peaked in
spring and summer, respectively. Species composition among 89 captured individuals was: 31% eastern
chipmunk (Tamias striatus), 28% deer mice (Peromyscus spp.), 16% red squirrel (Tamiasciurus hudsonicus)
and 5% gray squirrel (Sciurus carolinenesis). Although approximately 54% of captured mice had an attached
tick, compared to 26% of chipmunks, 100% of attached ticks on chipmunks tested positive, compared to
approximately 30% of attached ticks on mice. Captured small mammals occurred predominantly in developed
landscape. We will continue to collect field data during 2016 with our overall goal of developing management
implications for troop training, recreation, and habitat management on Fort Drum.
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N-glycans as potential novel biomarkers for kidney injury in avian species
Ms. Chihiro Ishii1, Dr. Yoshinori Ikenaka1, Dr. Osamu Ichii1, Dr. Shouta Nakayama1, Dr. Hazuki Mizukawa1,
Prof. Shin-ichiro Nishimura1, Mr. Tetsu Ohashi2, Mr. Masakazu Tanaka2, Mr. Keisuke Saito3, Ms. Yukiko
Watanabe3, Prof. Mayumi Ishizuka1
1

Hokkaido university, 2Medicinal Chemistry Pharmaceuticals, Co., Ltd., 3Institute for Raptor Biomedicine Japan

In avian species, kidney injury is caused by various factors, such as non-steroidal anti-inflammatory drugs
(NSAIDs) and heavy metals (Pb and Hg). In fact, diclofenac, an NSAID, has caused serious damage to vultures
in the Indian subcontinent. The population of three vulture species has declined by more than 95% due to renal
lesions caused by uptake of diclofenac. The avian kidney is vulnerable to various materials because of the
abundant blood flow into the kidney from renal portal veins. However, evaluation of levels of renal dysfunction
study is to identify a novel kidney biomarker in birds. Glycomics has been at the forefront of biological and
medical sciences for the past decade and glycans are used as biomarkers of carcinoma in humans. In this study,
kidney-damaged model chicken (Gallus gallus domesticus) was created by the administration of diclofenac
sodium. From the results of histopathological examination, kidney-damaged chickens were selected for analysis
of plasma N-glycan using the glycoblotting method, which can be used for high-throughput analysis of
biological samples. In our chickens, 38 N-glycans were detected and levels of 16 glycans had changed between
pre- and post-administration in renal damaged chickens and kidney injury was associated with increased levels
of both sialylated and non-fucosylated glycans. Some of these glycans had the same presumptive composition
which increased in patients of renal carcinoma. Therefore, these 16 glycans have the possibility to be a novel
renal marker in avian species. As a further study, we would like to examine the plasma of wild birds which have
kidney damage and healthy samples of the same species to evaluate the usefulness of these glycans as candidate
biomarkers, and ultimately develop a simple diagnosis kit of kidney damage.
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Gastro-intestinal parasites of sympatric red panda and livestock in protected areas of Nepal
Mr. Hari Sharma1, Dr. Pei-jen Lee Shaner2, Dr. Ashok Bahadur Bam3, Ms. Bishnu Achhami3
1

Tribhuvan University, 2Department of Life Science-National Taiwan Normal University, 3Central Department
of Zoology, Tribhuvan University
Disease transmission among human, domestic animals and wildlife can have profound consequences in human
health, wildlife conservation, and maintenance of biodiversity. This issue can be particularly important for
threatened wildlife species, yet such information remain scarce due to logistic difficulties. The red panda
(Ailurus fulgens) is a globally threatened species challenged with habitat fragmentation and human disturbance.
In Nepal, livestock grazing is recognized as one of the major threats to red panda. In this study, we systematically
sampled sympatric livestock and red panda in two separate protected areas to provide the first empirical data on
their gastro-intestinal parasite fauna, including the prevalence, parasite richness and parasite load. We
documented 11 parasite taxa (7 nematodes, 2 cestodes, 1 trematode and 1 coccidian), of which 8 are shared by
both livestock and red panda. Furthermore, parasite prevalence, parasite load and parasite richness are generally
higher in the livestock than the red panda. These results suggest that cross-transmission of parasites between
livestock and red panda are likely, and the livestock may be a competent agent bringing disease to both red
panda and human. Therefore, managing human-livestock-wildlife contact to reduce disease risk to all parties
should be a key component in conservation planning of protected areas. To our knowledge, this is the first
systematic survey on parasites of sympatric livestock and red panda in wild, and our findings raise concern
about the role of livestock mediating disease dynamics in the red panda.
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Global distribution of flaviviruses in wild mammals
Mr. Jesus Sotomayor-bonilla1, Dr. Rosa Elena Sarmiento-silva1, Dr. Diego Santiago-alarcón2, Dr. Gerardo
Suzán1
1

Universidad Nacional Autonoma de Mexico Facultad de Medicina Veterinaria y Zootecnia, 2Instituto de
Ecología AC
Flavivirus genus (family Flaviviridae) infects a wide range of invertebrate and vertebrate hosts and it is associated
with severe human and animal diseases (e.g. Dengue virus, DENV; Japanese encephalitis virus, JEV). Although
these viruses are known to affect several wild mammal species worldwide, global distribution patterns and
infection dynamics are barely known.
Our aim is to address the distribution of flaviviruses (except WNV) across wild mammals to generate a database
useful to understand biogeographical patterns, to identify host susceptibility and phylogenetic signals that may
help decision-makers to prevent and predict future outbreaks.
We searched scientific publications in the ISI Web of Knowledge and we used a keyword combination including:
reporting serology, molecular and isolation tests of flaviviruses (except WNV) among wild mammal species. We
excluded review articles, experimental studies, and reports in zoo mammals.
We found reports of 33 recognized flaviviruses among 132 different wild mammal species captured in 35
different countries. We found reports of 10, 9, 5, and 16 flaviviruses in Africa, Asia, Europe and America,
respectively. Bats, primates, rodents and artiodactyls are most susceptible mammal orders. Mosquito-borne and
tick-borne flaviviruses are primarily distributed in Neotropics and Neartics, respectively. Zoonotic flaviviruses
were the most reported: tick-borne encephalitis virus, DENV, Powassan virus, and St. Louis encephalitis virus.
Global distribution of flaviviruses recognized in wild mammals is due to incidental findings and epidemiological
studies, but ecological studies to understand infection dynamics are lacking. More studies are needed in order to
find patterns of distribution at different spatial scales. This baseline database will influence decision-making
processes and we will use it to determine risk areas for flavivirus emergence, to determine which mammalian
species are more involved, and to search possible flavivirus-host associations.
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Intramuscular sarcocystis spp. in southern right whale dolphin (Lissodelphis peronii) in
central coast of Chile
Dr. Mario Alvarado-Rybak1, Dr. Frederick Toro1, Prof. Jhoann Canto2
1

Universidad Andres Bello, 2Museo Nacional de Historia Natural

different tissues, however, few have been documented in marine mammals. In muscle, they appear to have little
or no effect on the host, whereas in nervous system, they can lead to severe encephalitis. This aim of this study
was report for the first time the parasitism of southern right dolphin (Lissodelphis peronii) in Chile. An
individual of L. peronii was found stranded in central coast of Chile after a sea storm in the area of Pelluhue
(35°50′00″S - 72°38′00″O), Chile. The dolphin was no apparent signs of injury or illness. Complete necropsy was
performed using standard protocol. Tissue samples were taken from most organs, including skeletal muscles.
These samples were fixed in 10% neutral buffered formalin and processed for routine histopathology with
hematoxilin-eosin staining. Macroscopically no apparent injuries or disease medical condition that could have
affected the dolphin. Histopathology findings shown mild skeletal muscle fiber degeneration and mild multifocal
infiltrate of lymphocytes and plasma cells. Cardiac muscle also had mild diffuse degeneration changes.
Sarcocystis spp. was found in muscles and was no associated with inflammation. Sarcocystis were round to oval
and 60 µm in diameter and were located within myocytes. Bradyzoites were approximately 4 µm. This is the first
report of Sarcocystis sp. in stranded L. peronii in central coast of Chile. Although sarcocystis were an incidental
finding, there still to many unknown about the life cycle and prevalence in Chilean dolphins, but they are
probably intermediate host for this parasite.
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Outbreaks of Edwardsiella ictaluri infection among natural riverine fish are driven by summer
heat wave
Mr. Hisato Takeuchi1, Dr. Nobuhiro Mano1
1

Nihon University

Edwardsiella ictaluri, the causative agent of E. ictaluri infection, is one of the most well-known bacterial fish
pathogen in worldwide. In Japan, outbreaks of E. ictaluri infection were recorded in some rivers in the summer
of 2007, and caused mass mortality of riverine ayu, a representative freshwater fish species in Japan. In this
study, we carried out epidemiological survey in Tama river basin within Tokyo Metropolis, Japan between July
and August of 2011-2015, and determined the driving factor(s) of E. ictaluri infection in natural rivers. Ayu were
collected by angling, and examined for E. ictaluri by cultivation and selective enrichment cultivation using trunk
kidney. The water temperature in each year was recorded by a temperature logger, and the diurnal water
temperature range was calculated for each day. Additionally, the water level data for each year was obtained from
the web site of Ministry of Land, Infrastructure, and Transport, Japan. The prevalence of E. ictaluri among ayu in
2011 was generally low, while the prevalence in August 2012-2015 was high (37.5-86.4%). However, it was only
in the August of 2012 and 2013 that an outbreak of E. ictaluri infection occurred with mortality of ayu, although
the prevalence in 2014 and 2015 were high (53.2-74.4%). In August, the average water temperature and diurnal
water temperature range during the outbreak years (2012-2013) was 1.7-6.3 ℃ and 1.4-2.4℃ higher than during
the non-outbreak years (2011, 2014-2015), respectively. Additionally, flooding (rising water level over 0.5m)
occurred several times during the non-outbreak years, while no flooding was observed during the outbreak
years. These results suggest that the outbreak of E. ictaluri infection is associated with environmental changes in
natural rivers caused by summer heat waves, such as high water temperature and water shortage.
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Are wildlife, ecosystem health, and
conservation important to you?
Membership in the WILDLIFE DISEASE ASSOCIATION is a bargain!
Our mission is to acquire, disseminate, and apply knowledge of the health and diseases of
wild animals in relation to their biology, conservation, and ecology, including interactions with
humans and domestic animals.










Fantastic benefits

Journal of Wildlife Diseases, a quarterly peer-reviewed journal offering quality
research on wildlife health and disease.
WDA quarterly e-newsletter and weekly association news and announcements.
Value-added membership benefits including online books, photo collections, and
other features.
Reduced rates for members publishing in JWD and discounted registration at
WDA Annual Conferences.
Opportunities to develop global wildlife health awareness and international
connections.
Weekly Wildlife Health in the News sent to your email.
Weekly updated jobs and educational opportunities at the WDA website.
Many student opportunities and benefits.
For more information on WDA, its international sections, conferences, or how
to join, go to www.wildlifedisease.org or contact:
Wildlife Disease Association
P.O. Box 1897, Lawrence, Kansas 66044

Mark your calendars now for the 2016-2018 WDA meetings: Please join us at...
European Section, 2016: Berlin, Germany
Annual International, 2017: Chiapas, Mexico
Annual International, 2018: Gainesville, Florida, USA

All wildlife diseases, all conservation, all one health, all the time!
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Joint Meeting of WDA, WDALA, and KALAANKAB
July 23 28, 2017
San Cristobal de las Casas, Chiapas, Mexico
San Cristobal de las Casas is nestled in the highlands of the Sierra Chiapaneca. More information
can be found at: http://www.visitmexico.com/es/san-cristobal-de-las-casas. The venue will be
Casa Mazariegos, an original 17th century house located in the heart of San Cristobal de las
Casas near the main hotels of the historic center (http://www.casamazariegos.com).
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Education and Resources for Wildlife Coservation Worldwide

Course Description
Basic Wildlife Rehabilitation

CE Hours: 15
Basic Wildlife Rehabilitation is a two-day introductory course consisting of 8 hours of lecture
and a 4 hour lab. The class concludes with a 1 hour, closed-book exam. Topics covered in the
course: introduction to wildlife rehabilitation, basic anatomy and physiology, intake and
admission, fluid therapy, handling and physical restraint, nutrition, head and spinal trauma,
zoonoses, housing and criteria for release and euthanasia. Lab topics include: gavage, physical
restraint, intramuscular and subcutaneous injections, basic physical examination, limb
immobilization and weighing. Lab included.
Pain and Wound Management

CE Hours: 10
When taught live, these two courses are provided as a package with total classroom time of eight
hours. However, two certificates will be provided to participants upon successful completion.
Developed specifically for wildlife care professionals, Wound Management provides a systematic
review of the physiology and treatment of the most common types of soft-tissue wounds seen in
injured mammalian and avian species. Topics include wound assessment, wound types,
antibiotic therapy, cleaning and topical agents, bandaging techniques and the physiology and
stages of wound healing. Fractures and wound management in herpetiles are not covered in this
course. Lab Included.
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Pain Management is designed to give wildlife care professionals a working knowledge of the
vocabulary and concepts underlying the modern approach to pain management in mammalian
and avian species. Topics include the physiology and clinical signs of pain, supportive care
Education and Resources for Wildlife Conservation Worldwide
techniques, and drug therapy including
indications, contraindications and side effects.
Pre-Requisite: Basic Wildlife Rehabilitation strongly encouraged
PO Box 3197, Eugene, OR, 97403, USA | 866.871.1869 | Fax 408.876.6153 | office@theiwrc.org |
www.theiwrc.org

Parasitology

CE Hours: 7
All animals have parasites. Understanding them leads to better care of wildlife in rehabilitation
and can reduce the spread of disease. Parasitology is a comprehensive course covering individual
parasites, their life cycles, and their transmission to new hosts. In this course you begin to learn
how to identify the diagnostic forms, and the treatments to use. Lab Included.
Zoonoses

CE Hours: 5
Wildlife rehabilitators work with animals that are ill or injured. One risk of our profession is the
potential exposure to zoonotic diseases (diseases passed from animals to humans).
Rehabilitators are viewed as a community resource due to our extensive outreach and education,
and are often turned to for information regarding zoonotic diseases. This course provides
information on the risks, prevention, and management of zoonoses, including acting as a
resource to the public for information on zoonotic diseases.
Reuniting Raptors

CE Hours: 5.5

agreed their best option is to be reunited with parents or fostered to another nest, so they can
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grow up in the wild in the care ofwild adults. Reuniting and fostering also relieves stress on
overcrowded rehabilitation facilities during baby season. But many wildlife rehabilitators lack
the knowledge and tools for reuniting. This course is designed to provide the essential knowhow for licensed wildlife rehabilitators to reunite or foster most species of North American
raptors.

PO Box 3197, Eugene, OR, 97403, USA | 866.871.1869 | Fax 408.876.6153 | office@theiwrc.org |
www.theiwrc.org
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