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The National Wildlife Health Center (NWHC) celebrates 40 years

= gl The NWHC was established in Madison, Wisconsin in 1975 to serve the US and s
: territories on wildlife health related issues. In the 1980s and 1990s, the NWHC did
groundbreaking research on waterfow] diseases like avian botulism, avian cholera,
and lead poisoning, the latter of which led to nationwide bans on use of lead shots.
Recently, the NWHC has branched out to wildlife health issues of conservation or
public health coneern such as white nose syndrome in bats, chronic wasting disease
_ of deer, avian influenza, and sylvatic plague. Although times have changed, the
g i Hmmﬂ,?::;: NWHC remains committed to national leadership to safeguard wildlife and
ecosystem health through dynamic partnerships and exceptional science.

is found in large amounts in fumors but not in normal tissues. To date, no one has been able to grow
the virus in the lab, so the best evidence we have that this virus causes FP is the association between
presence of virus and tumors.

Viruses and transmission: Herpes viruses can cause tumors in other animals including chickens and
even humans. A big mystery is how such viruses are transmitted. For instance, in humans, it is known that
herpesviruses that are associated with tumors are often secreted in saliva, and that is a potential means of transmission.
In the case of turtles, other than knowing that the virus is present

in wmors, we really do not know the dynamics of virus Tm":"' Hrinded
transmission. Knowing how viruses are transmitted is important and placed o glass

because this allows one to better tarpet disease management or
surveillance strategies.

Microscopy to the rescue: Because herpesviruses are quite large,
we can often actually see them under the microscope. Typically,
ithe viruses are seen in the skin where they presumably slough off
and move from one animal to the next. We used this to our
advantage and cxamined the skin from a large numbers of tumors from several green turtles to see whether presence of
virus depended on umor size or individual animals. The findings were surprising.

Virus shedding: It turns out that only about 20% of turtles with tumors actually shed herpesvirus in the skin, and

those that do have many tumors shedding virus. In addition, smaller tumors shed more virus than bigger ones. The
phenomenon of few animals being responsible for @ majority of disease transmission in animal populations is not new,
and such animals are referred to as “supershedders™.
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A good example in humans is Typhoid Mary, a single person who was responsible
for many salmonella (a bacterial disease) outbreaks in the 18005, The finding of
more virus in smaller tumors is also useful information because it allows
investigators to target particular tumors for attempts to grow the virus in the lab.
This of course leads to new questions. How often do supershedders contact
susceptible turtles? How efficiently are viruses transmitted from supershedders? Do
smaller tumors really increase our chances of isolating the herpesvirus? It is these
kinds of things that make investigation of wildlife disease so fascinating. Work TM,
Dagenais J, Balazs GH, Schettle N, Ackermann M (2014) Dynamics of virus
shedding and in-situ confirmation of chelonid herpesvirus 5 in Hawaiian green turtles with fibropapillomatosis.
Veterinary Pathology.

Starvation and Trauma are Major Causes of Death in Endangered Necropsy Files
Hawaiian Geese

Update
A 30-year review conducted by the HFS found that the most common The identity of the
causes of death in the Hawaiian goose or Neng (in decreasing order of parasite, Toxoplasm
importance) were starvation, trauma, and infectious disease, Of the T A e )
infectious diseascs, the parasite Toxoplasma gondii was a prominent MM’@F
player. This parasite is transmitted by feral cats and has played an havin

important role in extirpation of native Hawaiian crows from
their native range. Toxicoses played a minor role in causing Hawaitan goose or Nend,
Neéné death and comprised mainly lead poisoning and more Phota credit © Dan Clark
rarely botulism. While some of the causes are difficult to prevent, others such as vehicle
collisions and toxoplasmosis are preventable if proper management tools are implemented
(feral cat control and traffic speed reduced/increased road signage). This is another example
where understanding causes of death aids in the management and recovery of endangered
birds. Work TM, Dagenals J, Rameyer R, Breeden R (2015) Mortality patierns in
endangered Hawaiian geese (Nene; Branta sandvi censis). J Wild! Dis 51:688-6935,

having caused the

Recent HFS visiting Scientists

Isabela Domiciano (Brazil), January thru July 2015
E —— A candidate for a PhD in Brazil, Isabela interned at the HFS for 6 months, working on
g w identifying latent herpesvirus gene expression in sea turtle tumors, histopathology of tumors in
A ﬁtﬁ turtles from Parand state, Brazil and worked toward developing tools in order to better

= 54 | understand tumor biology. RNA extractions, RT-PCR, agarose gel electrophoresis, SDS-PAGE,
: ' western blotting and immunohistochemistry are some of the techniques she acquired. Tsabela
also performed sea turtle and bird necropsies, and assisted HFS staff with various tasks
pertaining to wildlife diseases. We wish her the best of luck in obtaining her doctoral degree!

CONTACT
Dr. Thierry Work r
USGS-NWHC-HFS s USGS
PO Box 50187 ﬁ
Honolulu, HI 96850 science for a changing world
BORS TO2-9520

E-mail: thierry work@osgs.gov
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Pufferfish Mortality Explained!

From June to October 2010, the HFS received reports of Stripebelly
pufferfish either puffed up in the water, floating unable to submerge, or
washed up on the beach. There were also reports of puffers biting each

#%,| other (photo) and even attacking divers. At necropsy (autopsy for animals),
fish had massively swollen livers and hyper-inflated gas bladders. A bit of
collaborative sleuthing by HFS and the National Oceanic Atmospheric
Administration’s Marine Products Chemistry laboratory in Charleston, SC

Understanding causes of wildlife mortality requires knowing about the animal, the causative agent, and the
environment where the two interact. Here are some key points we leamed.

HaM

1) Work TM, Moeller PD, Beauchesne KR, Dagenais J, Breeden R, Rameyer R, Walsh WJ, Abecassis M, Kobayashi DR,
Comway C, Winton J. 2017, Pufferfish maortality associated with novel polar marine toxing in Hawaii, Dis Aguar Ovgan [23;
S7-98

revealed that the fish likely died from ingesting a natural foxin. (1}
How did we figure this out?

Animal: Fish have a special organ called a gas bladder that they use to
maintain neutral buoyancy, kind of like a buoyancy compensator used by a
SCUBA diver. Fish fill the gas bladder by regulating the acid-base balance (or
pH) in their blood. The liver 1s important in maintaming acid-base balance.
Because the fish had liver failure, they could not control their blood acid-base, the
swim bladder overinflated, and fish could no longer remain submerged. This
explains puffed up fish floating on the surface. The puffing was a response to
stress; when puffers are stressed, they fill their stomach with water and swell up
(hence the name pufferfish).

=t

Agent: Using a deductive approach, we were able to rule out infectious disease
as cause of death. Microscopic examination of tissues suggested a poison
(toxin) might be responsible. Laboratory tests revealed the presence of a small
chemical compound in pufferfish tissues that was toxic to cells. We suspect that
fish somehow ingested the toxin that led to liver failure and subsequent clinical
signs seen in the field.
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] & : A Environment: Pufferfish were seen dying in all the main Hawaiian

] "fi . Islands suggesting that the cause was geographically widespread (e.g. not
= L likely something like point source pollution). Interestingly, the mortality
. I 1 affected mainly one species of pufferfish (Stripebelly) which tends to be

. &£ *. || mostcommonly seen on reefs and thus more detectable.
=
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Marine Toxins
As part of their defenses, numerous marine organisms make chemicals that are toxic when eaten. The most COmmon
examples are toxins produced by microscopic algae that bioaccumulate in fish or shellfish. Ciguatera poisoning

is a good example in the tropics. We think the same thing happened to the pufferfish. We do not vet know the source
of the toxin,

L3
4 F"‘ fa

Ciguatera is produced by a unicellular alga that is eaten by reef fish wh
the toxin accumulates. People get poisoned by eating fish.

In the case of the pufferfish, something produced the toxin that was then
ingested by the fish leading to liver failure and death. What the fish ate to
become poisoned is still a mystery.

Discovering new marine toxins like we did is a tedious time consuming process. F 1guring out how to do this more

efficiently in the future is important because, as discussed above, some of those toxins could have human health
mmplications.

COMTACT
D, Thierry Work
USGS-NWHGHFS = USGS
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Climate Change and Wildlife Health: Direct and Indirect Effects

Climate change will have significant effects on the health of
wildlife, domestic animals, and humans, accordimg o scientists, The
Intergovernmental Panel on Climate Chonge projects that unprec-
edenfed rates of climate change will nesult in mereasing average ghobal
temipeTatures; rising sca levels: changing global precipifation patierns,
includmg incrensing amounts and vorinbility; amd incressing mideonti-
nental summier drought (Intergovermmental Pasel on Climate Change,
207). Incressing temperatunes, combined with changes in rainfall and
humidity, moy hove significont impacts on wildlife, domestic animal,
and haman health aied disenses. When comibdned with expanding human
paopulntions, thes: changes could increase demand on limited water
resonices, lead 1o more habital desiroction, and provide vet more oppor
tumities for infiectious diseases to cross from ane spocies to another.

Awareness has been growang in recent yesrs about zoonobic
disenses— that is, discases that are ransmissible between animals and
hamans, such as Lyme disease and West Mile vines. The nise of sauch
ifisenses results from closer relationships among wildlife, domestic
amirmals, amd people, allowing more comtact with disessed animals,
prgnnisms that carry and fransmit a disease from one animal to another
{wectors), and people, Desease veciors include maecis, such as mosgqui-
toes, and arachmids, such as ticks. Thus, it s impossible to separate the
effects of global wanming on wildlife from i effects on the health of
domestic animals or people (fig 1)

Climate clesnge, lsabvicat destrection aiwd urbankzation, the meroduc-
tiom of exodic and imvasive species, and pollsiion—all affect ecosysiem
and haman health. Climate change can also be viewed within the com-
text of ather physical and climase cycles, such s the El Mitio Southem
Oiscillation (El Midio), the North Atlantle Oscillation, and eyeles i solar
radiztion that have profiound effects on the Eanth's climate, The effects

of climate change on wildlife disease are summarized in several arees of

scientific study discussed briefly below: geographic range and distribu-
tion of wildlife diseases, plant and animal phenology {Walther and oth-
ers, 2002}, and paitterns of wildlife disease, community and ecosvsiem
composition. and habitat depradation.

Geographic Range and Distribution of Wildlife Diseases

In the Morhern Hemisghere, global warming has likely played a
role in geographic shifts of disease vectors and parssitic disenses thai

. EWMVIRLONMENTAL Snpur™ THTIG AR

have complex life cycles, For example, the black-lepged tick, which
carries aod tranamits Lyme disease and several ather tick-bome zoomolic
dazenses in Morth America, has been expanding north into southem
Centario {Ag. 2} and western Oniaroe asd Manbiobs {Ogden and athers,
20060, nnd, more recenily, into Quebec and the Canadian Maritime
Provisoes [Ogden and athers, 205, 2008, and 20010,

Figure 2. Surveillance for the Mack-legged tek Mentified & smale rosi-
dont population in 1991 {yellow arrow). Betwean 1991 and 2002 additional
residant populations were reported (black arrows] showing the expand-
ing distribution of the tick in southern Datario. The red ine shows the
approximate currant tempereture limits for the black-legoed tick (Dgden
and pthers, 2005], Adapted with permission from the Ecological Society
of America and 0.H. Ogden, Public Health Agency of Canada,

In Exirope, & sirmilar northward E:I-:Fl.nru.i{m of the I_':l.lrl:.pc.arl castor
besm fick, which alzo carries and transmits Lyme disease, tick-bome
cncephalitis { TEE), and other diseases, has been reparted in Morway
{Hasle, 25 and Sweden (Thlleklint and Jacnson, 1998; Lindgren,
2000, O both comtinents, migrating birds carrying feeding ticks are
likely the source of long-range expansion of the tick vectora (Ozden amd
others, 2008; Hasle and odhers, 2009; Brinckerhoff and others, 200117,
and increasing environmental temperanmes have likely permitied the
ticks to beoome established in lasger geographic areas { Limdgren, 20061,

Figure 1. Ecosystem hoalth reflects
arvirommantal qualify, an Emportant
factor in the well-being of humans,
domestic enimals, and wildlife.
Provention of diseass socurring at

the interface betwaen these compo-
nents requires a halistic approach

af “ona health™ for the benafit of all
{Friend, 2006). (Drawing by John Evans)
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Forests in Codta Rica in part through the effect of climnte chonge on the
humid leaf litter microhnbitot of the forest fooe {Whitfield and others,
2007} Weatler conditions also significantly affect the microclimates for
nests and burrows. For exomple, in sea tortles, elevated femperatures
miny lead to aliered sex ratios or loss of nesting beaches secondary 1o seq
level mses. Temperntures outside the range of those that turtbes can toler-
ate result in the death of the developing sea wrtle embryos (Momreale
and athers, 1982,

References

Baker, AC; Glynm, W and Riegl, B, 3H8, Climste change and coml resf
hleaciving: An ecological sssessment of losg-sonn impacts, recovery rends
#wdl Tulure outlook: Estmarine, Constal and Shelf Science, v, 80, p, 435271,

BrinckerhalT, B.J.; Folsom-0'Keete, C.02 Teao, K. and Diuk-Wesser, M.A.,
201, Do hirds affect Lyme disease isk? Range expansean of the vecior-bome
pathegen Rorvefie burgaveters: Frontiers in Ecobogy Envirmment, v 9, no. 2,
. L0114,

Friemd, B, 2006, Disense emergence and resurgence; The wikdlife-hunsan con-
nection: LS, Geologleal Survey, Clrcular 1285, p. 400

Ciatewood, 8000 Liebman, KA. Youre™h, G.; Bundkis, J.; Hameer, 54 Cantinas,
R.; Meliem, F.; Cislo, B Kitron, U Teae, J.; Barbour, A.0.; Fish, D.; and
Driuk-Wasser, M.A_ 2%, Climme and tick seasomality are prediciors of Bar-
sy bvrpednided prnotype distrbution: Applied end Environmental Microhi-
alogy, v. 73, no. 8, p. 24762483,

Hosle, G; Biune, G, Edvendsen, E.; Fakobsen, C.; Limnehol, B.; Reer, 1LE.; Mehl,
K. Risad, K H.; Pedersin, I.; and Leinaas, HLF., 2009, Transport of ticks by
migratory pessering hirds to Morway: Journal of Paresicology v. 95, no. &,

o 1 343-13351

Himzgh-Culdberg, O, 1999, Climate change, coral blesching and the faure of the
warhl’s coml reefar Marlie and Freshwater Rescarch, v, 50, p. B30-866,

Interguyernmental Panel om Climate Change, 2007, Climate change 2007 Syn-
thesis repoet; coniributios of working groups 1, 11, and 11 1o the foaorth zssess-
minl repirrt of the Istergovernmental Pamed an Climate Change: Genewva,
Switzerland, Intergovernmenial Paned on Clisnasse Change, 104 p,

Jomdn, MN; Lindidm, A Engon, T Knudsen, E.; Vik, 1.0.; Rubolini, Dv; Piacen-
tini, O.; Brinch, C.; Spina, F; Karlsson, L Stervender, M. Andersson, A
YWaldensirden, .. Lehikomen, A Edvardsen, E; Solvang, R.; and Stenseth,
ML, 1004, Rapid advance af spring arrival dates in bong-distance migraiory
hirde: Seienes, v. 312, p. 1958-1941,

Jomes, G.P; McCormick, M.1; Srinfvasan, M.; and Eagle, 1%, 2004, Coral
cecline threanens flah Bodiversiny n marme reservies: Proceedings of the
Natkmal Acadenry of Sciences, v. 101, no. 21, p. B251-R252,

Eleypas, LA and Yaie, B.K_ 20048, Cornl reef and oceam peidificacion: Ovean-
agraphy, v, 11, o, 4, p. 108117,

Kute, 5.1; Hoberg, E.F.; Polley, L; amd Jenkims, B.J., 2008, Global warming |s
changing the dynamics of Arctic host-persie systemns: Proceedimgs of the
Ruoyal Society B, v. 2T, no. E3E1, po 23712570,

Lehikainen, E.; Sgarks . T.H.; and Zslakevicius, M., 2004, Amval dstes and
depariame imes: Advances in Ecological Ressarch, . 35, p. 1-28.

Lenarz, M 5 ; Melson, M.E; Schmpe, bW s Edwards, A.J., 2009, Tempera-
turg midiatad moose survival in sorhessiern Mimmesota: Journal of Wildlif=
Manzgement, v. 73, b0, 4, po 5032140,

Lessios, HoA, 1984, Mss manaliy of Diedkeme anfilioras in the Caribbesn:
What have we lenmed?: Anmual Beview of Ecolngy and Systematics, v, 19,

P 371343,

Limdgren, E.; Tilleklint, L.; and Podfelds, T., 200, Impact of climatic change oa
the northern latitude limiz snd popalation density of the disease-tmnsmitting
Eumopean tick frodes rictexs: Environmestal Health Perspectives, v, 104,
ma. 3, pu 109=123.

Morregle, 5.0, Ruiz, Gl and others, 1982, Temperture-dependent sex determmi=
mation—{Current practices threaten comservation of s=a tarles: Science, v, 2146,
w4551, p 13451247

Moy, DUL.; Cox, EW; Ballard, W.B; Whitlew, H.A.; Lesarz, M.S,; Cusser,
T.%.; Barnesi, T.; and Foller, T, 200%, Pathogens, nuirstiosal deficiency, and
climale influences on a decliming moose population: Wildlife Monogmphs,

v, L&k, o 13,

Olgden, M_H.; Bigras-Foaling, M., and O'Callaghan, C1., 7005, & dynamic
papulation madel o investigme effects of climate on peographic rmnpe amd
seasomality of the ek frodes reopalaris: Intermaltional Jowmal lor Parasiiod-
ogy, ¥. 35, no. 4, p. 375380,

Oigden, M.H.; Trudel, L.; Amsols, H.: Barker, 1E.; Beauchemp, G Charmon,
[LF Drebol, MLA Galloway, T.D; O Handley, B.; Thompsan, BLAL; ond
Linclsay, LR. | 20, Froes seayalinrds ticka collected by pasaive survail-
lnnce in Camada; Analysie of geographic distribulion and infectiom with Lyme
Barrilosis agent Roreedia hurgalanfert Joumal of Medical Entoenology, v 43,
noe 3, . D060,

Uk, M.H.L Lindsay, L.R.; Hanincowid, K Barker, 1.K_; Bigras-Poudin, M.,
Charron, [0UF; Heagy, A Fraseds, O, O Callaghan, C.).2 Schwariz, [; and
Thosmpson, KA. 28, Kole of migraiory birds in introduction and mnge
cxpansion of fder seapidaris ticks and of Borelio burgdorfens and Amo-
gl rregociopdifun in Canada: Applied and Environmesial Microhind-
apy v T mn G, p. 17B0-17900

Oigcem, WLH.; Lindsay, LR Morshed, b, Socken, PM; and Arsch, H., 2009,
The emegees of Lyme disease in Cannda: Canadian Medical Association
Joumnal, v, 120, nos 12, po 1221-1224,

Oigeden, M. H.; Bowchard, C.; Kurtenbach, K.; Morgas, G.; Lindsay, LR, Trodel,
L.: Xguan, 5.; and Milord, F., 2000, Active and passive surveillance and
phybapenetic analyss of Borrelia brvgoonfer elocidee the process of Lyme
disease risk emergence in Canada: Envirenmesital Heall Perspectives, v LIS,
R R TR

Pandodfi, 1M, Fackson, B.C.; Baron, M5 Bradbury, BH.; Guzman, H,;
Hughes, T.F; Kappel, CW; Michall, Fs Opden, JC.; Possingham, P and
Sala, E.. DS, Are 115, coral reefs on the slippery slape te slineT: Seience,
v 37, p IT25-1T26,

Horter, [ Dustam, P Jaap, W.: Patterson, K. Kesmywin, ¥, Meier, O Painerson,
b1.: and Marsons, M., 2001, Petterne of spreadd of cors] dissase in the Florida
kewa: Hwdroblobogia, v 460, p. 1-24.

Pratchett , M_S.; Munday, PL.; Wilson, 5.K.; Graham, XA Cinser, 4D
Bellwond, IR, Jones, G Polunin, ¥.VC.; and MeClamahan, TR, 2008,
Effizets of climate-imduced coral hleaching om coml-resf fishes—FEeodopi-
cal and econoenic consequences; Oeeasapraphy amd isarise biology, v. dé,

p. 251-296.

Randalph, 5 E., 2008, Thek-borme disesse systens emonge foom the shadows: The
Ity lwes in malecalar detail, the message in epidemickogy: Parasioology,
v. 1346, no 52, po B405-1403,

Saing, M.; Ambrosial, R.; Rubolini, D; voa Handenberg, 1.; Provenzale, a.; Hop-
paps K.: Hippop, O.; Lehikoinen, A.; Lehikoinen, E.; Bainic, K.; Roman, M.
and Sokalo, L., 3011, Clirsane warning, ecological mismmich ot arrival and
population declice in migratory binds: Proceedings of the Rayal Sociery B,

v. ITH, p. B35-R842

TaltekdinL, L.; and Jaenson, T.O.E- 1998, Increasing gecgraphical disorihuiion
and deraity af fvpder sicimwe {Acari: Inodidag) in central and norbem Swe-
et Jowmal ol Medical Entomolagy, v 35, nou 4, p. 521-526

Thorup, K.; Tetrup, &.P; and Rabbek, O, 2007, Paitemns of phenalogical
changes in migratory binds: Oeealoge, v, 151, ne 4, pp. 697-700.

Wan Riper, O, 115 Van Riper, 3.0.; Goff, M.L.; and Laird, M., 1986, The
epzoatickagy and ecological significance of malaria in Hawaiin lasd birds:
Exvdogical Manographs, v. 56, nos 4, p. 327-344,

Walther, G.E.; Post, E.; Convwey, P, Menzel, A, Prrmnesss, O Beebes, TLC.;
Fromseutin, J.W.: Hoegh-Galdberg, O.; and Bairein, F., 2002, Ecological
resposes o recent climate change: Natare, v, 406, no. G870, p. 3R0-395,

Whitfield, 5.0.; Bell. K._E.; Fhilippi, T.; Sasa, M.; Bolanos, F; Chaves, G Sav-
agoe, LML and Daomnelly, kLA, 2007, Amphibizn snd repile declimes aver
15 years at LaSelm, Costa Rics: Procesdings of the Matons]l Academy of
Sclences, v 104, mo, 20, p. 8352-8356.

Wilsom, 5.K.; Graham, M.AL; Pratchets, MLS,; Bones, JF; ad Palunim, M.Y.C
G, Multple desurbances and the global degradation of coml reefs: are reef
fishes at risk or resibiem?; Glohel Change Blology, v. 12, p. 2220-2234,

By Eik Holmaistar, Gail Mossde Aogad, Kathy Waessaberg, Anchel Abbet,
Thinrry Wark, Erysten Schidar, Jonathan Sesman; snd James Winton,
For additional isdormation oontect;

Director i :

LS55 Mestianal Wildidn Hoalth Cantar

B8 Sohmader Bd,

Madizan, Wl &718

hitp:{fwnwnamadin usgs qosy

Bannar photo credits (fram leéi 1o rightk: Carcling 5. Rogers {USGS),
Carter Asiinson [USGS], Lawrance gl (USGS], LS. Rah and Wildlife Ssivice,
and Crasg Ely {USB5)L :




WHISPers—Providing Situational Awareness of Wildlife
Disease Threats to the Nation—A Fact Sheet for the

Biosurveillance Community

By Bryan J. Richards, Kimberli J. Miller, and C. Le&nn White

- Biosurveillance and Wildlife Disease
Event Data

Factors such as global trade and travel, urbanization,
and agricultural intensification have increased the interactions
among diverse wildlife populations, domestic animals,
and humans, which have promaoted opportunities for the
spillover of discases that can be shared between humans
and animals (zoonoses), Today, over 70 percent of emerging
zoonolic dizeases worldwide originate in wildlife (Jones and
others, 2008),

Solutions for emerging infectious disease and bioterror
threats can be improved by incorporating integrated
biodefense strategies, including improved surveillance for
animal and zoonotic diseases, strong national leadership (The
White House, 2012}, and effective management fools. Active
biosurveillance for disease events is key to early detection,
warning, and overall sifuational awareness and enahles better

communication, coordination, decision making, and data-
driven responses, The national biosurveillance infrastructure
haz well-established channels for human and domestic animal
health data through the Centers for Disease Control and
Prevention and ULS. Department of Agriculture, and State,
county, and local authorities. Wildlife disease information,
however, has been more challenging to sequire and access,

in part, due (o the comparatively small infrastructure and
resources dedicated to wildlife health and also because
regulatory authority for wildlife and wildlife health is split
among Federal, State, Tribal, and indigenous natural resource
#uthorities. To address these issues, the Wildlife Health
Information Sharing Partnership-event reporting system
(WHISPers; https:whispers.usgs.gov) was developed by the
LS, Genlogical Survey (USGE) National Wildlife Health
Center (NWHC) to promaote collaboration and sharing

of wildlife health information and to provide sifuational
wwareness and timely information abowt wildlife disease

LL5. Geological Survay and U.S. Dapartment of Agricufture employeas partner to investigate end respond to an event of Nawcastle
disease to minimize its effect on wildlife, domestic animals, humans, and the environment. Phatograph courtesy of Paul Walf, U.5.

Department of Agriculture.
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Beyond Wildlife Disease

WHISPers is a secure, extensible platform the
biosurveillance community ¢an use to monitor wildlife
dizepse oulbreak mformation shared by State, Federal,
Trihal, and indigenous wildlife health professionals, This
unified data stream provides value to the biosurveillance
community by creating an understanding of the immediate

potential for wildlife related discase risks to humans, domestic

animalzs, and other wildlife, Documenting where disease
occurs, which species carry i, ils impacis, and changes o
the dizease over lime are also vilal fo understonding fvctors
that create resilience in wildlife populations. WWHC and
ciher collaborators plan to use WHISPers data to better
understand drivers of disease, which is necessary 1o develop
prediciive tools and risk mitigation strategies. Long-term
WHISPers goals include developing the ability to caplure
seiive, targeted surveillance data (in addition to morbidity
and mortality data), creating mobile applications and
sdvanced search and data visualization tools, and continuing
further development of a national and mtemational pariner
network to share data about priority pathogens. WHISPers
is an infegral port of the NWHC strategic science plan

for advancing wildlife health science for the henefit of
animils, humans, and the environment. To leam more about
how WHISPers and the MWHC can be beneficial to your
migsion, Visit our websile at https:2whispers.usgs.gov/home
or contact us at WHISPersi@usgs gov,
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