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interdependent, and conse-
quently, are not isolated to par-

technically and socially complex
on a global scale. Traditional,
intradisciplinary approaches of
science are incapable of ad-
dressing complex environmental
and health problems that tran-
scend scientific, social, and
technologic fields of study. A
new approach to these complex
problems is required.

By their very nature, complex
problems require the collabora-
tion of numerous groups of sci-
entists, decision makers, and
stakeholders to develop and
implement solutions. Collabora-

vation, social, economic, and
political factors. This principle is

ciplinarity recognizes that com-
plex problems are open and ill-
defined, and that the reality
being investigated consists of a
nexus of phenomena which are
not reducible to a single dimen-
sion.

One Health issues are global
and complex. As such, they
require international collabora-
tion if we hope to achieve the
goal of minimizing impacts of
disease on humans and ani-
mals, while maintaining biodiver-
sity and ecosystem integrity.
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its ecological, social and health
context, and enable decision
makers to cross agency bounda-
ries to strengthen the basis for
sustainable ecosystems, health,
and development policies. The
future successes in addressing
complex issues such as emerg-
ing infectious diseases, loss of
biodiversity, and climate change
will depend on collaborations
based on transdisciplinarity.

The wildlife drawings on this page are original artworks created by the National Wildlife Disease Program’s
former Administrative Support Assistant Erika Kampe (prairie dog) and Wildlife Technician Sarah Goff (ducks).
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VOLUNTEERS EXPAND WILDLIFE DISEASE SURVEILLANCE IN INDIANA

By Joe Caudell

The Indiana Wildlife Disease Sur-
veillance Network is a cooperative
volunteer program managed by the
NWDP. Partners include the Indi-
ana Department of Natural Re-
sources, Indiana Board of Animal
Health, Indiana State Department
of Health, and the nuisance wildlife
control operators in the state. The
purpose of the group is to expand
the wildlife disease surveillance
capability of state and federal
agencies in Indiana. Wildlife Ser-
vices in Indiana has only a few
field employees working in limited
areas of the state. Therefore, get-
ting samples for routine disease
surveillance has been challenging.
The program relies on individuals
who have close contact with wild-
life and are willing to donate a
small amount of their time for
training and surveillance activities.
Currently, volunteers primarily con-
sist of nuisance wildlife control
operators and a few other state
and federal employees who work
with wildlife. Future plans are to
expand the organization to include
wildlife rehabilitation professionals,
and others who work with wildlife
in a professional capacity. Cur-

rently, the Indiana Wildlife Disease Surveillance Network
collects samples for tularemia and other pathogens that can
be detected through serology, provides reports of unusual
bat activity for white-nose syndrome surveillance, and devel-
ops information about feral swine sightings. Future projects
include conducting routine surveillance for distemper in rac-
coons (Procyon lotor) using nobuto strips.

The cost of the program has been minimal while the benefits

have been great. Sampling sup-
plies, and personal protective
equipment, are provided by the
cooperator, while shipping is often
paid for by Wildlife Services. All
cooperating entities receive re-
sults and share authorship of
publications and presentations.
Occasionally, members receive
hats or other gear to encourage
participation, and recognition is
given to the individuals with the
greatest participation.

This partnership has not only
been beneficial for disease sur-
veillance, but it has enhanced the
relationship between Wildlife Ser-
vices in Indiana and the nuisance
wildlife control operators. Wildlife
Services provides routine updates
at the bi-annual nuisance wildlife
control operators meetings, gives
lectures on wildlife diseases, in-
cludes the Indiana Wildlife Dis-
ease Surveillance Network in the
mail list of the Indiana Wildlife
Disease News, and has presented
at the 1st Annual Nuisance Wildlife
Control Operators Association
meeting.

COLLABORATIVE SURVEILLANCE FOR EASTERN EQUINE ENCEPHALITIS

By Kirk Shively and Charles Lubelczyk

Wildlife disease biologist Kirk Shively drawing blood from a wild
turkey (Photo: Kirk Shively)

7 Eastern equine encephalitis (EEE)

virus is a mosquito-borne Alphavirus
that can cause disease in horses,
deer, and humans. Birds serve as
the primary reservoirs for EEE. The
virus is transmitted by mosquitoes,
especially Culiseta species which
prefer to feed on birds. Other mos-
quito species of the genera Culex,
Aedes, and Coquillettidia, which
feed on birds and mammals, serve
as bridge vectors for viral transmis-
sion. Human cases of disease
have been sporadic across much of
the eastern and midwestern United
States, with serious morbidity and
frequent long-term complications
resulting from infection. Avian mor-
tality has been noted in some pas-
serines, game birds, and shore
birds.

The distribution of the EEE virus in
Maine is largely unknown. The virus
was first detected in southern
Maine in 2001 when an American
goldfinch (Carduelis tristis) submit-
ted in conjunction with West Nile
virus surveillance tested positive
for EEE virus. Subsequent cases of
EEE in southern Maine were re-
ported in 2005; twelve birds and
two horses from York and Cumber-
land counties submitted to the
Maine Health and Environmental
Testing Laboratory tested positive
for the virus. A smaller number of
birds tested positive in 2006, and
in 2007, EEE virus was detected
only in a pool of Culiseta inornata

(Continued on page 3)
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(EEE, Continued from page 2)

collected in York County. In
2008 there was a recurrence
of the virus in a horse and a
lone mosquito pool of C.

reported 16 potential ungulate
livestock mortalities (15
horses, 1 llama), 13 of which
were confirmed positive for
EEE. In addition, the Maine

melanura from York
County. Later that
year, a Massachusetts
resident was diag-
nosed with EEE and
the time of onset sug-
gested possible expo-
sure in either Maine or
New Hampshire, al-
though there was no
confirmation of where
the virus was acquired.

Wildlife disease biologist Kirk Shively sampling for EEE

From July to October,

2009, an unprecedented epi-
zootic of EEE virus occurred in
several counties in southern
and central Maine. Maine
Department of Agriculture

i 1T

virus from a wild turkey (Photo: Kirk Shively)

and Wildlife reported substan-
tial mortality in three ring-
necked pheasant (Phasianus
colchicus) flocks that were
confirmed positive for the
disease. One wild turkey
i (Meleagris gallopavo)

| captured in January
2010 was sero-positive
for EEE virus. No human
cases were reported
during this period.

In an effort to increase

understanding of the

epidemiology of EEE vi-
rus, Wildlife Services

A rocket net deployed over wild turkeys
(Photo: Kirk Shively)

has been collaborating
with state and federal

partners to conduct
surveillance in wild
birds since 2009. The
European starling
(Sturnus vulgaris) was
selected as a primary
target species for sur-
veillance because these
birds have close asso-
ciation with livestock
and people, and labora- [
tory experiments indi-
cated that starlings
were competent carri-
ers and shedders of
the virus. Starlings were
captured from farms in
three separate coun-
ties. Of 101 birds sam-
pled for EEE, none have
tested positive for the

virus.

Wildlife disease biologist Kirk Shively taking a
bird from the net to the processing area
(Photo: Kirk Shively)

Wild turkeys and white-

tailed deer (Odocoileus
virginianus) are also

being opportunistically sampled.
Maine Medical Center Research
Institute, in conjunction with
Centers for Disease Control and
Prevention, Maine Department
of Inland Fisheries and Wildlife,
and Wildlife Services, sampled
and tested hunter-harvested
deer from six counties in 2009
and 2010. Over 8 percent of
deer tested were positive for
EEE antibodies.

continuing to collaborate with
these partners on EEE surveil-
lance. Sera from wild turkeys
captured over the last several
months, and wild turkeys har-
vested by hunters next fall, will
be tested for the presence of
EEE virus and antibodies.

This project will provide impor-
tant information on the role
of wildlife species in the
epidemiology of EEE virus in

Maine.
During 2011, Wildlife Services is

TEAMING UP AGAINST TOXOPLASMOSIS

By John Baroch, David Sinnett, and Todd Felix

Toxoplasmosis can be a serious disease in
humans, affecting the developing fetus of
women who acquire infection during preg-
nancy, and individuals who are immuno-
compromised as a result of HIV-1 infection,
lymphoma or immunosuppressive therapy.
The causative agent is Toxoplasma gondii,
a protozoan parasite with worldwide distri-
bution. Humans can become infected with
T. gondii by consuming undercooked meat
carrying tissue cysts, or accidental inges-
tion of encysted eggs (oocysts) from the
environment, which are shed in the feces

of felids (the cat family, Felidae). About
12% of the U.S. population is thought to
be infected with T. gondii and approxi-
mately 20% of U.S. deaths attributed to
food-borne pathogens are due to T. gondii
infection. Infection in healthy adults is
controlled by the immune system, and
rarely causes disease.

The incidence of T. gondii in enclosure-
reared livestock, including swine, in the
U.S. is quite low due to improved animal
husbandry practices. However, T. gondii

infection can be more common in free-
ranging and backyard livestock. Most
healthy livestock are resistant to clinical
toxoplasmosis, but infections during preg-
nancy can cause abortions.

Like humans and most livestock, wild ani-
mals are usually resistant to clinical
toxoplasmosis. Notable exceptions include
marine mammals and Australian macro-
pods, many of which are highly susceptible.
Infection with T. gondii in wildlife is common,
(Continued on page 4 )

http://www.aphis.usda.gov/wildlife_damage/nwdp/
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DEVELOPING BIOSENSORS FOR DISEASE DETECTION
By Dennis Kohler and Bruce Kimball

Healthy animals have unique “odortypes”
or patterns of volatile chemical signatures
associated with their, breath, urine, feces,
and other secretions. When a virus or
bacteria infects an animal, physiological
processes to fight off the agent are initi-
ated. Metabolic changes that accompany

these processes result in alterations of the

animal’s odor profile. It also has been
speculated that certain pathogens them-

selves might be associated with distinc-
tive odors. The mechanisms underlying
changes in body odor caused by disease
are poorly understood, but they likely in-
volve alteration of immune function,

which is known to be innately related to

body odor composition.

body odor exists, and there are credible
reports of dogs detecting human malignan-
cies. For example, mice infected with
mammary tumor retrovirus incur a unique
odor prior to the development of tumors.
Studies also have demonstrated that in-
fected animals are recognized by members

of the same species through alteration of

Literature on the influence of disease on

(Continued on page 5)

(Toxoplasmosis, Continued from page 3 )

and in some species infection

rates can be quite high. T. gondii

infection in wildlife species can
be a source of infection for hu-
mans and livestock, and can be

an indicator of T. gondii oocysts in

the environment.

sampled in 36 states. This
year our goal is to collect over
3,000 samples for toxoplasmo-
sis testing. The collaboration
has enabled spatial analysis of
the distribution of T. gondii in
feral swine, which has focused
sampling by wildlife disease
biologists in four states. These

Wildlife disease biologist David Sinnett collecting blood samples
from a black bear (Photo: David Sinnett)

The NWDP is collaborating with a
variety of state and federal
parners to learn more about the
distribution, transmission and

prevalence of T. gondii in wildlife.

Researchers at the Animal Para-
sitic Diseases Laboratory of the
Agricultural Research Service in
Beltsville, Maryland, are experts
in toxoplasmosis diagnostics and
epidemiology. This laboratory is

our key cooperator in toxoplasmo-

sis surveillance in wildlife, which
supports the broader goal of im-
proving food safety in the U.S.

At the national level, serology for
T. gondii antibodies is performed
with sera from all feral swine

biologists are collecting se-
lected tissues and serum sam-
ples from feral swine in focal
counties. The tissue collec-
tions will allow the Agricultural
Research Service scientists to
isolate and identify different
genotypes of T. gondii. This
information will increase our
understanding of the strains of
T. gondii circulating in feral
swine, and potential spillover
between feral swine and pas-
ture-raised, domestic swine. A
second goal is to find bio-
markers in serum that correlate
with genotypes of T. gondii,
which would increase the value
of sero-surveillance in the fu-

ture.

At the state level, wildlife dis-
ease biologists are collaborating
with state and local agencies as
well as the Agricultural Research
Service on other T. gondii sur-
veillance projects. In 2009, the
Alaska Department of Fish and
Game initiated predator control
work in some areas to relieve
predation pressure on moose
calves. Wildlife Services
worked with the Department and
private trappers to collect sam-
ples from carnivores, and the
Agricultural Research Service
was successful in identifying T.
gondii genotypes and isolated a
new atypical, mouse-virulent
genotype from black bear (Ursus
americanus) samples. Such
atypical genotypes are thought
to be associated with cases of
active toxoplasmosis in immuno-
competent persons who are
resistant to typical genotypes.
These results can be found in
the paper by Dubey et al. enti-
tled, “A New Atypical Highly
Mouse Virulent Toxoplasma
gondii Genotype Isolated from
a Wild Black Bear in Alaska” [J
Parasitol 96(4), 2010 pp.713-
716].

Our wildlife disease biologist in
Colorado also has been col-
laborating with the Agricultural
Research Service on T. gondii
prevalence and genotyping
projects. Initial efforts focused
on T. gondii prevalence in Colo-
rado raptors and ground-
feeding birds, which included
the isolation of T. gondii from
four new bird species: barn owl
(Tyto alba), ferruginous hawk

(Buteo regalis), rough-legged
hawk (Buteo lagopus), and
Swainson’s hawk (Buteo swain-
soni) [Serological and Parasi-
tological Prevalence of
Toxoplasma gondii in Wild
Birds from Colorado, J Parasitol
96(5), 2010 pp.937-939].
Continued work includes the
genotyping of T. gondii isolates
from a variety of wildlife spe-
cies across the United States,
which has led to the recent
submission of a manuscript
currently in review at the Inter-
national Journal for Parasitol-
ogy. This paper, which in-
cludes Wildlife Services col-
laborations from Alaska, Colo-
rado, Minnesota and Wiscon-
sin, demonstrates four domi-
nant genotypes of T. gondii in
wildlife. Collaborative work on
T. gondii continues in many
other states.

Wildlife Services biologist Levi Hod-
son banding a red-tailed hawk

(Photo: Todd Felix)



http://www.aphis.usda.gov/wildlife_damage/nwdp/pdf/D1394_toxo_bear_alaska.pdf
http://www.aphis.usda.gov/wildlife_damage/nwdp/pdf/Dubey%20et%20al.%202010a.pdf
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US-CHINA COLLABORATIONS ON WILDIFE DISEASES IN ASIA

By Dale Nolte and Hongxuan He

conduct the Asia-Pacific Conference on

The Chinese Academy of Sciences (CAS)

dress those needs.

has become a primary partner for develop-
ing wildlife disease activities in Asia. The
NWDP has collaborated with CAS to assess
disease risk posed by wild birds
since 2006. Initially, surveillance
efforts focused on Qinghai Lake,
where numerous wild birds died
during 2005. Surveillance was
subsequently expanded to Pon-
yong Lake, Hebei, Yellow River,
and Inner Mongolia. The NWDP
also has hosted CAS and Chinese
State Forestry Administration
(SFA) officials for scientific ex-
changes and training in the
United States.

The NWDP and CAS have worked
together to increase capacity and
enhance communication among
Asian countries through work-
shops and conferences. CAS
provided regional expertise to
support NWDP workshops con-
ducted in Cambodia, Lao PDR
and Thailand. Our first jointly
sponsored workshop was held
during 2008, with a focus of bringing coun-
tries together to discuss potential move-
ment of wildlife diseases between the
Asian and North American continents. The
following year NWDP participated in a spe-
cial session on Infectious Diseases spon-
sored by CAS in Beijing. In 2010, the
NWDP, CAS, and SFA worked together to

Wildlife Services, Chinese State Forestry Administration, and Chinese
Academy of Science officials after a recent meeting near Shenyang

Wildlife Borne Diseases; 13 countries sent
representatives to share scientific exper-
tise on wildlife-borne diseases. A concept

The NWDP also is working with CAS and SFA
to enhance China’s capacity to conduct wild-
life disease surveillance. The
SFA is developing an extensive
wildlife disease surveillance
system across China and recog-
nizes the need for a One Health
approach to addressing disease
risk. Their objective is to ensure
M that China is equipped and pre-
pared to address any emerging
disease concern in wildlife. Last
_ November a SFA contingent
visited Fort Collins, CO and
Washington DC to learn about
| the programmatic approach
used to conduct surveillance in
the United States. They have
requested that the NWDP pro-
vide technical training to in-
crease their field staff’s skills in
sampling for diseases in wildlife.

Finally, the NWDP is working with
CAS to develop a workshop to
share recent surveillance infor-
mation on highly pathogenic avian influenza
and other wildlife diseases that impact agri-
culture or human health. The hope is that
the 2008 participating countries (Canada,
China, Mongolia, Russia, United States) will
return and be joined by representatives from
other countries such as Cambodia, Japan,
South Korea, Thailand, and Vietnam.

(Photo: Dale Nolte)

for a wildlife disease communication net-
work was developed at the conference as
well. The goal of the network is to provide
the opportunity for members to communi-
cate and share experiences on diseases of
mutual interest or concern. The network
also can serve to identify training needs for
countries and potential workshops to ad-

(Biosensor Development, Continued from page 4)

their body odor. During exposure tests,
female mice avoided locations containing
soiled bedding from parasitized males.
Female mice also avoided nest boxes con-
taminated with the urine of males infected
with influenza. Studies with marine ani-
mals have shown an avoidance of healthy
animals from fungal infected animals.

There also have been studies that demon-
strated attraction of insect vectors to hu-
mans infected with a pathogen. For exam-
ple, children harboring the parasite Plas-
modium falciparum attracted twice as
many mosquitoes as children uninfected
with the malarial parasites.

The development of a real-time detection

system that can identify and locate an ani-
mal infected by a specific pathogen, or a
tissue or secretion from such an individual,
would be a valuable tool for managing dis-
eases in humans, domestic animals, and
wildlife. The NWDP is collaborating g
with Wildlife Services’ National
Wildlife Research Center, the Mo-
nell Chemical Senses Center, and
Colorado State University to de-
velop “biosensor” and instrumental
techniques to detect odor changes
of mallard (Anas platyrhynchos)
feces resulting from infection with
low pathogenic avian influenza
virus. Live mouse biosensors have
been trained to discriminate be-
tween feces from infected and unin-
fected ducks on the basis of odor.
These results indicate that a ca-
nine model can similarly be devel-
oped for field deployment. Cur-

rently, instrumental techniques are being
evaluated to quantify odor changes and
potentially lead to development of mechani-
cal sensors for disease surveillance.

A mouse biosensor that has been trained to discriminate
between feces of infected ducks vs. healthy ducks
(Photo: Bruce Kimball)
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FOOT-AND-MOUTH DISEASE POCKET GUIDE FOR FERAL SWINE

By Brandon Schmit

Foot-and-mouth disease (FMD), a highly contagious acute vesicular
disease of cloven-hoofed animals, represents a significant threat to
American agriculture. The FMD virus may be transmitted by: 1) di-
rect contact with infected animals, their secretions or products, 2)
aerosolization of the virus, and 3) mechanical vectors such as hu-
mans, trucks, and potentially verte-
brate and invertebrate wildlife.
Although FMD is not currently found
within the United States, feral swine
have been identified as a high risk
pathway for the transmission of
vesicular foreign animal diseases
like FMD. In both feral and domes-
tic swine, FMD virus amplifies rap-
idly and infected animals release
large quantities of virus into their
environment. An introduction of
FMD into feral swine populations
would put local susceptible wildlife
at risk as well as jeopardize any
commercial swine or cattle opera-
tions that may exist in the vicinity. Disease surveillance in commer-
cial livestock is often passive because many people are observing
the animals on a daily basis and individuals showing clinical signs
are often easy to identify. Surveillance for foreign animal diseases
in wildlife requires increased vigilance and an active approach, as
the majority of the individuals within a population of interest go com-
pletely unobserved and untested.

As part of a comprehensive plan to implement FMD surveillance in
feral swine, individuals will be actively screened for signs of vesicu-
lar disease consistent with FMD whenever the opportunity arises. To

facilitate this screening process in the field, a pocket guide was
created to serve as a reference for identifying lesions consistent
with FMD infection in feral swine. This pocket guide was a coop-
erative effort that included contributions from several USDA Ani-
mal and Plant Health Inspection Service programs, the

American Association of Swine
Veterinarians, National Pork
Board, and the Center for Food
Security & Public Health at
lowa State University. The
guide uses close-up photo-
graphs of the feet, mouth, and
snout to clearly document the
progression of the disease from
the first day of infection
through day 26, when most
lesions are in the latter stages
of healing. The last two pages
outline procedures to follow if a
foreign animal disease consis-
tent with FMD is suspected and
include a case definition, national contact information for State
Animal Health Officials, Area Veterinarians in Charge, as well as
the Wildlife Services Hotline.

—_— ———

?
| FOOT AND MOUTH
DISEASE

Pocket Guide
Feral Swine

The NWDP will receive 600 of the 3600 copies to be printed
(available early summer). Copies will be distributed to all state
Wildlife Services programs that will be involved with FMD surveil-
lance in feral swine. Please contact Brandon Schmit
(Brandon.S.Schmit@aphis.usda.gov) to request additional cop-
ies.
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STATE HIGHLIGHTS

Western Region

Eastern Region

Colorado

In cooperation with the Colorado Department of Public Health
and Environment , wildlife disease biologist Todd Felix produced
a poster on “Skunks and Rabies in Colorado.” Skunk rabies has
been on the rise in Colorado for the past few years. Increases in
the number cases and the geographic distribution of these

cases have increased the potential for exposure to humans, pets,

Skunks and Rabies in Colom&n);!

and livestock. The poster, which was displayed at Wildlife Services’

educational booth at the National Western Stock Show, was de-
signed to increase awareness and provide information on pro-
tecting humans, pets, and livestock from skunk rabies. Todd also
worked with the Colorado Department of Public Health and Envi-
ronment to provide informational pamphlets on skunk rabies to
interested parties at the Stock Show.

Nevada

District Supervisor Jack Spencer Jr. and wildlife disease biologist
Zach Bowers traveled to Paradise Valley, NV to conduct a feral
swine project. It's uncertain how long feral swine have been in
the area, but Wildlife

ports from ranchers
about 15 years ago.
The feral swine cause
considerable damage
to riparian areas and
| also to the surround-
. ing rangeland. ltis

5 ‘1 not uncommon for
* ranchers to incur sig-
——— nificant losses in win-
ter when the feral swine start targeting their hay stacks. Jack and
Zach coordinated crews of Wildlife Services employees and dogs,
who pushed the thick brush in an attempt to force the feral swine
out into the open where an aerial crew could safely engage them.
After several hours, 10 feral swine were chased out into the open
and shot by the air crew. Zach was able to sample nine of the
feral swine for classical swine fever, swine brucellosis, pseu-
dorabies, plague, and tularemia.

Alabama

On January 12, 2011, a
mortality event of hun-
dreds of blackbirds took
place adjacent to I-65 in
Limestone County. Wild-
life disease biologist Wes
Gaston worked with the
Alabama Department of
Conservation and Natural
Resources, US Fish and
Wildlife Service, the Ala-
bama State Veterinarian, and the Alabama State Public Health
Veterinarian to ensure that a subsample of birds were collected
for avian influenza testing at the state diagnostic laboratory. The
lab results indicated that the birds died from blunt trauma and
tested negative for avian influenza and other diseases. During the
time of the event, the ground was covered in 6 inches of snow for
6 days, and the only exposed ground for the birds to feed on was
associated with road systems. It is likely that the birds were feed-
ing near and/or on the interstate, and were hit by one or more
vehicles as they attempted to fly; many of the carcasses were
found on the interstate and along the shoulder. The birds were
found within a mile of a known roost where approximately 1 mil-
lion blackbirds congregate.

Michigan
Wildlife disease bi-
ologist Dave Marks
has been collaborat-
| ing with the NWDP
office in Fort Collins,
| CO, wildlife disease bi-
.| ologists Barbara

> Bodenstein (WI) and
w| Justin Gansowski
™~ (NY), and Michigan
| State University diag-
nostic laboratory to
develop a health
surveillance program for mute swans (Cygnus olor) in the Great
Lakes region. Current plans are to test swans for Newcastle dis-
ease virus, salmonella, avian influenza, and internal parasites. The
project is in association with a mute swan management program
developed as part of the
Great Lakes Restoration
Initiative. The mute swan
management program is a
collaboration with the
Michigan Department of
Natural Resources, the US
Fish and Wildlife Services,
and the USDA Forest Ser-
vice to develop a strategy
for managing this invasive
species.
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For more information on the Wildlife
Services Wildlife Disease Program in
your state, please call 866-4 USDA WS,

or contact the following staff:

Tom DelLiberto 970.266.6088
National Coordinator, Editor

Tom Gidlewski 970.266.6361
Assistant Coordinator

Dale Nolte 970.266.6049
Assistant Coordinator

(Vacant) 970.266.6071
Assistant Coordinator

Brandon Schmit 970.266.6079
Wildlife Disease Biologist

Kerri Pedersen 970.266.6272
Wildlife Disease Biologist

John Baroch 970.266.6308
Wildlife Disease Biologist

Mark Lutman 970.266.6077
Wildlife Disease Biologist

Dennis Kohler 970.266.6072
Wildlife Disease Biologist

Amelia Lavelle 970.266.6011
Administrative Support Assistant

Mary Kimball 970.980.1546
Budget Technician

(Vacant) 970.266.6008
Budget Analyst

(Vacant) 970.266.5702

Administrative Support Assistant

Kirsten Kampe 970.266.6361
Office Automation Clerk
Associate Editor

For All-Hazard
Emergencies
Involving Wildlife

Call: 970.266.6363
or toll-free
1.877.303.6363

Wildlife disease biologist Marcus Gray anesthetizing a raccoon for rabies
surveillance in Virginia.

Wood duck drakes captured by wildlife disease biologist Marcus Gray and the Vir-
ginia Department of Game and Inland Fisheries staff for highly pathogenic avian

influenza surveillance.




	Coordinator Commentary

	National Wildlife Disease Program

	Inside this issue:

	Volume 3, Issue 1

	April 2011

	Volunteers Expand Wildlife Disease Surveillance In Indiana

	The Carrier April 2011

	Page #

	Collaborative Surveillance for Eastern Equine Encephalitis

	The Carrier April 2011

	Page #

	The Carrier April 2011

	Page #

	The Carrier April 2011

	Page #

	Foot-and-Mouth Disease Pocket Guide for Feral Swine

	Page #

	The Carrier April 2011

	The Carrier April 2011

	Page #

	State Highlights 

	National Wildlife Disease Program

	The Carrier April 2011

	Page #

	Photos of the Quarter



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



