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Background

Chronic Wasting Disease (CWD) is a fatal neurolatigease of elk, deer and moose for
which there is no known cure. CWD belongs to a groludiseases called transmissible
spongiform encephalopathies (TSE). TSEs are unigtleat the causative agent is thought to be
anaberrantlyshaped protein (prion) that has the ability tagfarm cellular proteins into disease
causing forms (Prusiner 1998). The prion assotiaith CWD (PrB"“?) produces lesions in the
gray matter of the central nervous system resuitirmspongiform change in animal showing
clinical symptoms for CWD (Williams 2005). Les®nan be detected in many regions of the
brain, but are prominent in the olfactory cortexclei of the medulla oblongata (primarily the
dorsal vagal nucleus) and the diencephalon (Wiliamd Young 1993, Spraker et al. 2002,
Williams 2005). Although considered a neurologigedse, P¥° has been detected in tonsil
and lymph tissue of elk, deer (Sigurdson et al9199’Rourke et al. 2003, Spraker et al. 2004,
Williams 2005, Race et al. 2007) and moose (Baeteh 2007), the intestinal tract, urinary
bladder, blood, and saliva of white-tailed deeal@y et al. 2011), saliva and blood of mule deer
(Mathiason et al. 2006), urine and feces of whaitet! deer (Haley et al. 2009, Haley et al.
2011), feces of mule deer (Tamguney et al. 2008)edk (Pulford et al. 2012), muscle of mule
deer (Angers et al. 2006) and white-tailed deeradet al. 2011), fat from mule deer (Race et al.
2009), and antler velvet (Angers et al. 2009). fresence of PA¥in the various tissues can
vary, dependent on the stage of the disease, duespaffected and even among individuals of
the same species. CWD is only known to infect elidle deer, white-tailed deer and moose.

Symptoms of CWD vary as well. Descriptions of ial signs of CWD are based on
observations of captive elk and deer (Williams dodng 1982, Williams 2005) and are less
well known in free-ranging wildlife. Early sympt@nare subtle behavioral changes and may not
be discernible in free-ranging animals. CWD iseagafly characterized by progressive weight
loss and behavioral changes. Symptoms may aldad@mexcessive salivation, ataxia, head
tremors, grinding of teeth, excessive thirst, egiesurination, changes in posture, lack of
awareness, fixed stare, changes in interactiorisiveitd mates, lowered head, repetitive walking,
hyper excitability, regurgitation, and asphyxiatjmmeumonia. Hair can appear rough and dry,
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likely due to poor body condition. The above syomp$ vary among individuals and become
more evident in terminal stages. Deer with sulicdiinor early clinical CWD are more
susceptible to handling mortality (Miller and Wains 2003). Aspiration pneumonia can occur,
even in the early stages of the disease, so amyofgseumonia should be considered suspect
for CWD.

Environmental contamination with P in areas occupied by CWD positive animals
may occur and could influence the persistencefiibease in cervid populations (Gough and
Madison 2010). Several studies have demonstrhgedlility of prions to bind to soils (Johnson
et al. 2006, Johnson et al. 2007, Seidel et al7 280d Saunders et al. 2011), although prions
havedyet to be found in naturally contaminatedss@ough and Madison 2010). Low levels of
PrP"“ were detected in environmental water samplessantples from a water treatment
facility within a CWD endemic area of Colorado. wiver, Pr* levels were not considered to
be an infective dose based on bioassays (Nicheals 2009). The potential of vegetation to
contain and possibly accumulate ®fRiuring uptake of nutrients and water from contated
environments is currently unknown.

The route of transmission for CWD is not well ureleod, but evidence suggests both
direct (Miller and Williams 2003) and indirect timission (Williams and Young 1982, Miller et
al. 1998, Miller et al. 2004, Mathiason et al 2069y be possible. P presence in bodily
fluids could result in direct or horizontal transsibn. The detection of P in urine and feces
of CWD infected cervids (Bosque et al. 2002, Haegl. 2009, Haley et al. 2011, Pulford et al.
2012) and the ability to produce CWD in naive angadter exposure to infected urine or feces
supports the possibility of indirect transmissibrough environmental contamination.
Carcasses from animals infected with #PRan also lead to environmental contamination and
pose a source for Pt¥ for other cervids utilizing the area (Miller et 2D04).

Establishing incubation periods for CWD is probleimdue to difficulty in determining
onset of the disease. Environmental conditionsstire$s can also influence survival of CWD
infected individuals, particularly in free-rangimgldlife. In captive animals, incubation periods
for CWD can be prolonged with death typically octug within months to a year after
observing clinical signs (Williams 2005). Suddershort-duration deaths are rare but have
been observed (Miller and Williams 2004). Bffhas been observed in the alimentary tract of a
mule deer 42 days following experimental expos@igyrdson et al. 1999). Average incubation
periods range from two to four years, thereforalyegs typically do not demonstrate clinical
disease (Williams 2005). The detection of ¥fin feces of subclinical animals experimentally
infected with CWD suggests the ability to shed e¢tifeus prions before symptoms of CWD are
apparent (Tamguney et al. 2009).

Currently there is no known cure for CWD in cervidad complete genetic resistance
has not been documented (O’Rourke et al. 1999, @koet al. 2004, Johnson et. al 2006,
Johnson et. al 2011). However, polymorphisms éngtion producing (PRNP) gene tend to be
overrepresented in CWD positive animals, suggestamgble susceptibility (O’Rourke et al.
1999, O’'Rourke et al. 2004, Wilson et al, 2009, Wit al. 2010, Johnson et. al 2011).
Although genetic resistance to CWD has yet to brideented, incubation period does seem to
be influenced by PRNP polymorphism. Incubationesnfor deer heterozygous for the PRNP
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alleles were longer than those of homozygous PR @ohnson et al. 2011). Whether these
observed variations in susceptibility and incubatimmes will influence CWD’s impact on
populations in affected areas is not known.

The ultimate effect CWD may have on wildlife pogidas is poorly understood and is
likely a function of many factors (Miller and Conri2005). Early models predicted possible
decimation of populations as a result of CWD (Garss Miller 2001). More recent models
suggest a wide variety of possible effects on gepulation dynamics that are dependent on
several variables including: transmission routee(@ior indirect), persistence of prions in the
environment, and whether CWD transmission is demi@pendent, frequency dependant, or
some combination of both. The varying prevalenkiacubation times observed in PRNP
heterozygous and homozygous cervids has not bekass®d in population models. If or how
genetic structure will influence CWD’s effect ongutations is not well understood. Likewise,
how CWD may influence the genetic composition gbylations in long established endemic
areas is unknown. Although models use availalftamation in estimating effects on
populations, often educated guesses are made megandny of the possible variables affecting
CWD transmission and prevalence of the disease. nidst plausible models suggested
populations would persist, but at lower numbersr(dérg 2011).

CWD prevalence has been observed to increaseioweir affected populations of
Colorado (Miller and Conner 2005), Wyoming (Almbetgal. 2011) and Wisconsin (Heisey
2010). CWD prevalence in mule deer populationstiegesn estimated to exceed 30% in endemic
regions of Wyoming (Almberg et al. 2011) and 20%hie Table Mesa area of Colorado (Miller
et al. 2008, Dulberger et al. 2010). Estimate€\WD prevalence in Wisconsin white-tailed
deer harvested by hunters in the core CWD area aproximately 7% and 17% for adult
females (Wisconsin Department of Natural Resou2@d2a) and males (Wisconsin Department
of Natural Resources 2012b), respectively. A praved exceeding 12% was observed in elk
from Rocky Mountain National Park, CO (Monello 2012Population declines have been
observed in some areas with high CWD prevalencédiMét al. 2008) and increased predation
rates of CWD infected deer have been reported éMdt. al. 2008, Krumm 2010). The
influence predation may have on populations witthHevels of CWD is not entirely clear
(additive versus compensatory mortality), but asteone model suggests that selective predation
of CWD infected individuals may have a dampenirfgafon CWD prevalence (Wild et al.
2011). There are many unanswered questions liegaite potential effects of this disease on
wildlife populations, but current literature sugtgethat as prevalence increases population
declines may be observed.

CWD Surveillance in Montana

Montana Fish, Wildlife and Parks initially startednducting surveillance for CWD in
1996, collecting 63 samples from hunter-harveslieihehe Greater Yellowstone area, although
there was not an established surveillance plardidated funding was not allocated to CWD
surveillance until 1998 when the governor issuétective for MFWP and DoL to work
together on surveillance and control of CWD. Adttime MFWP allocated approximately
$23,000 for CWD surveillance activities. Additidfianding was supplied through cooperative
agreements with USDA-APHIS on a year-by-year bastg 2004. MFWP also took advantage
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of research projects offering to conduct testingxohange for samples. Non-MFWP funding
varied by year, was provided on a limited basig, @onstituted a small portion of the overall
cost of CWD surveillance until 2004. In 2002, tfagionalPlan to Assist States, Federal
Agencies and Tribes in Managing Chronic WastingeBs® in Captive and Free Ranging
Cervidswas drafted and, as a result, USDA-APHIS paidédsting costs for CWD in 2002 and
2003. In 2004 USDA coverage of testing costs Viasirgated and a grant system was
implemented which provided funding to states for @®¥urveillance in free-ranging wildlife
through an application process. MFWP received8®from USDA-APHIS Veterinary
Services for CWD surveillance for the 2004 survegson. That amount increased to $90,000
for 2005 and 2006, but was reduced to $75,000 @Y 2hd again to $70,000 for 2010 and 2011.
Federal funding for state CWD surveillance and ngangent was eliminated in 2012. The
initial goal of CWD surveillance was to determinkether CWD was present in Montana’s wild
cervid populations and, if present, detect theatisesarly. Although changes were made to
surveillance strategies over the years, the gaabhaically remained the same, early detection.

Samuel et al. (2003) recommended a multi-tieredagmh utilizing hunter-harvested
samples, targeted testing of symptomatic animals testing samples from road kills or natural
mortalities (as available) when developing CWD silance strategies. When identifying
priority areas for surveillance five criteria weoebe considered: 1) proximity to CWD-positive
wildlife, 2) proximity to land on which TSE-posigvanimals have lived (both wild and farmed),
3) presence of farmed or captive elk or deer,a)dtocation efforts from CWD-affected regions,
and 5) the potential movement of hunter-killed @lldeer from CWD infected areas. Sample
size goals were based on a statistical confidehdetecting a single case of CWD at an
estimated prevalence and population size, and eddgmm an approximation of the
hypergeometric distribution provided by Roe and i@@em(1982) (Samuel et al. 2003). MFWP
utilized these suggestions and modified surveilbestcategies as new information became
available to increase the probability of detectB\yD in Montana’s free-ranging wildlife.

MFWP relied on the reported distribution of CWbwildlife populations of adjacent
states and provinces, animal movement informatonvildlife populations within Montana
obtained from research projects and expert opiraod,literature published on CWD to define
high risk areas where CWD would most likely be digd if it were present in the state (Figure
1). Surveillance primarily focused on these “higgk” areas, applying the tiered approach
recommended by Samuel et al. (2003). Hunter-htedeand road killed animals were utilized
to obtain large sample sizes in “high risk” aread gesting of symptomatic animals was used for
state-wide surveillance. Sample size goals in higlhareas were based on achieving a large
enough sample to detect a single CWD case fronga [aopulation at an estimated prevalence
of 1%, and at a predefined level of confidenceuntdr-harvested animals were used because
they were relatively convenient to obtain and pded a source for large numbers of samples,
although sample size goals for survey populatidtenavere not met (Anderson et. al. 2010,
Anderson et. al. 2011, Anderson et. al. 2012).loBés a summary of the different CWD
surveillance strategies MFWP utilized from 199&tlgh 2011. Just as the sample collection
and locations changed over time, so did the prirtiaspes tested. The tissues tested and the
tests used were based on the available informatdrthe development and approval of new
tests. The primary tests used consisted of IH@Gxaa tissue and ELISA fresh tissue (Table 1).
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Testing costs for IHC and ELISA performed on tisstemained fairly consistent, being $25 and
$17 per sample, respectively.

Montana CWD Survey Methods
1998-1999

The goal of surveillance in 1998 and 1999 was twdoect broad geographical
surveillance across the state in an effort to geebne information on CWD presence or
absence. During the 1998 and 1999 hunting seastknand deer heads were collected from
hunters on a voluntary basis at game check staéindsiesignated drop points across Montana.
Kits containing information about CWD, the locatiohgame check stations and drop points,
and collection protocols were mailed to deer akdoermit holders. Technicians were employed
to work check stations and collect heads for tgsti@ymptomatic animals from across the state
were tested for CWD.

2000-2001

In 2000 surveillance efforts shifted from statewiddlections to collection of samples in
areas considered to be “high risk” for movement@D into the state. In January 2000, deer
and elk from the area surrounding the Kessler Gaanm near Philipsburg, MT were lethally
removed by ground based sharpshooters and thraugth gunning from a helicopter, following
detection of CWD in elk from the game farm in 1999FWP also participated in the removal
and testing of mule deer from the Sunlight GamerFagar Hardin, MT. The Sunlight Game
Farm was going out of business and wanted to rente¥ences. It also shared a fence line with
the Elk Valley Game Farm, which had previously reee elk from Kessler's Game Farm. The
Elk Valley Game Farm was under quarantine and aliéhy depopulated in June of 2000.
MFWP assisted in the depopulation and testinglofrein Elk Valley as well. Surveillance
during the fall hunting season focused on the ane@unding the Kessler Game Farm near
Philipsburg and the southeastern border with Wygmifhese two areas were selected because
of concern over the potential transmission of CVkirf infected game farm elk and the
potential movement of CWD infected deer into Moat&om northeastern Wyoming. Heads
from hunter-harvested deer and elk were collectetheck stations and drop points within the
Philipsburg and southeastern border areas. Slawed in 2001 again focused on the
Philipsburg area, but efforts in eastern Montanfieshto the northeastern border with
Saskatchewan rather than the southeastern borttef¥yioming, a result of the detection of
CWD in wild deer near the Saskatchewan-Montanadyor&tatewide surveillance consisted of
testing symptomatic animals reported to MFWP.

2002 — 2005

USDA-APHIS agreed to cover laboratory testing sast2002 and 2003, and federal
funding of the nationalPlan to Assist States, Federal Agencies and Tiib&$anaging Chronic
Wasting Disease in Captive and Free Ranging Cetvid2004 allowed for increased
surveillance for CWD. As a result, surveillancesveanducted simultaneously in “high risk”
areas near Montana’s northeastern border, soudnedsirder, southern border with



September 26, 2012

Yellowstone National Park, and the Philipsburg ar€ae Philipsburg area was dropped from
the “high risk” designation and collection of huntarvested and road-killed animals was
discontinued in 2004 Voluntary participation hynkers remained the primary method of
collecting elk and deer heads in the remainingsaré&zollections occurred at drop barrels, game
check stations and selected game processors. @bogegame processors were paid $1 per
head collected. Efforts were taken to improveabeuracy of information regarding harvest
location, and databases were updated to confomattonal standards. Targeted surveillance
continued for all symptomatic elk and deer repottethe MFWP Wildlife Laboratory.

Sample size goals for the 2003 and 2004 surveys @0 samples from FWP
administrative regions 3, 5, 6 and 7, and 450 sasipl FWP administrative region 2 (2003
only). These goals exceeded recommendations pedgmsSamuel et al (2003) and considered
sufficient to detect one CWD positive animal froffaage populations assuming a 1% infection
rate and a 99% confidence interval. Collectiompowere located throughout the survey area in
an effort to achieve an even distribution of sammaleross the surveillance area in regions 2, 5, 6
and 7. In 2004 and 2005 sample size goals wereegdto 400 samples and surveillance
concentrated on the “high risk” areas of regionS,3, and 7. Goals were reduce to be more
consistent with Samuel et al. (2003), and wereslgell to be more achievable, based on previous
experience.

A research project assessing mule deer demographitpotential transmission of CWD
through deer movements between Wyoming and Monasanitiated in the winter of 2004-
2005 (see Carnes 2009). In conjunction with theystsurveillance goals were increased by 200
samples for the southern portion of the survey areagion 7. A cooperative agreement was
also reached with the Charles M. Russell Wildligfugje (CMR) to collect an additional 200
samples from hunting districts containing refuged&in the northeastern portion of Montana in
2004.

Game processors within regions 5, 6 and 7 werected to solicit cooperation starting
in 2002. Samples in region 3 were collected pritp&om check stations within the Madison
Valley west of YNP and a game check station locatath of Gardiner, Montana during the late
elk hunt in the months of January and Februaryodperative agreement was reached with the
National Park Service for payment of testing céstsamples from elk harvested during the
Gardiner late hunt (which consists primarily of afigrating from Yellowstone National Park)
in 2004 and 2005. In an effort to improve looatinformation associated with each sample,
game processors and drop barrels were not useabdwe 2005 general hunting in region 7.
Technicians obtained samples during game chedkist@perations by collecting road kills,
through assistance of taxidermists and contacts lwinters in the field.

2006-2008

Surveillance in 2006-2008 was conducted in a smailanner to the surveys conducted
since 2003, with a few exceptions. Collectionahgles from hunter-harvested animals was not
conducted in region 3 due to decreases in fedenalifig and in attempts to focus efforts in
eastern Montana, which was viewed as a higherityiarea. Goals for regions 5, 6 and 7
remained at 400 samples from each region with xiceion of region 6. Within this region the
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goal was 400 samples in areas north and east ehigutistricts containing CMR lands. MFWP
entered into a cooperative agreement with the CMebhduct surveillance in hunting districts
containing CMR lands during 2006-2008. In thissaefforts were maximized to collect as
many samples as possible given the remote locatiodglifficulty in accessing hunters. Within
region 7 the goal was 400 samples with a minimu@0&f coming from the southern portion of
the survey area along the border with Wyoming.

2009-2011

The discovery of a CWD positive moose near Jacksue, WY in 2008 raised concern
that CWD might find its way into the elk feedgrosnd Wyoming. As a result, the southern
portion of region 3 was again elevated to a higk area. Due to the large area in Montana
considered to be at high risk for movement of CWi ithe state and limited available funding,
the state was divided into two surveillance areéHse eastern half of the state, primarily regions
4, 6 and 7, comprised one area and the south tanttasouthwestern portions of the state,
primarily regions 3 and 5 comprised the other ar&arveillance activities alternated between
the two areas, occurring in the central/southwastyear and the eastern regions the following
year. Surveillance efforts focused on regions@%m 2009.

Prior to 2009, elk, mule deer and white-tailed dsenples were pooled when
determining sample size goals, in effect considgtie three species one population. Starting in
2009, each species within a MFWP region was consida unique population. Sample size
goals for each population were based on recommiemdatithin the USDA-APHIS cooperative
agreement and based on statistical tables refeddnyc€amuel et al. (2003). Those goals
consisted of collecting a large enough sample 898 confident that we would detect a single
CWD positive animal assuming a 1% infection ratiawever, in areas and for species where
harvest was limited, the sampling goal was 25%efgrior hunting season’s estimated harvest.
Moose were tested on a state-wide level as availabhe cooperative agreement with the CMR
to conduct surveillance in hunting districts contagg CMR lands was renewed in 2009 but
discontinued in 2010 and 2011. The goal for theRCdampling effort was to maximize sample
sizes for white-tailed deer, mule deer and elkcdl@ame processors were offered a
reimbursement of $5 for elk and deer heads collieaithin the surveillance area in an effort to
increase the numbers of samples and the qualiataf associated with the samples.
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Table 1. Tissues collected, primary tests condli@erd primary laboratories used for CWD
surveillance activities in Montana, 1998-2005. niny labs used include National Veterinary

Services Lab (NVSL) and Colorado Veterinary Diadmolsab, Colorado State University
(CSU).

Year Tissues Primary Tissue Primary Lab  Primary Test
Collected Tested Used
1998 - 2001 Brain, Tonsil, Brain NVSL IHC
Retropharyngeal
Lymph Nodes
2002 Brain and Retro’s for deer NVSL IHC
Retropharyngeal Brain for elk
Lymph Nodes
2003 - 2011 Brain and Retro’s for elk and CSuU ELISA
Retropharyngeal deer
Lymph Nodes Retro’s and brain
for moose
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Figure 1. CWD surveillance areas for hunter-haeaand road-killed elk and deer collected from&2911.
Surveillance was conducted throughout Montana BBl&hd 1999. The majority of surveillance effdrtsn 2000
to present focused on the highlighted areas whietewonsidered “high risk” for CWD based on proxjno
known CWD cases in captive elk or free-ranging dber and moose in other states and provincescegefforts
within each area (Western, NE, SW and SE Montaagagé by year and the goals established for theosea
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Montana CWD Survey Results

From 1998 through the 2011 survey season, 17 26@les from free-ranging elk, deer
and moose were tested for the presence df'Ba® part of MFWP’s annual CWD surveillance
program. The number of samples tested varied by aed region (Table 2, Figure 2), and was
dependent on the goals of the surveillance prograineferenced above. Regions 5, 6 and 7
accounted for over 73% of the samples collectech ft898-2011, and sampling effort in these
areas increase considerably after MFWP began fogwssirveillance in SW, NE and SE
Montana beginning in 2004 (Table 2). Elk, moosaledeer and white-tailed deer comprised
20.4%, 0.7%, 55.4% and 23.5% of the samples testsdectively (Table 3). The primary
species tested varied by survey season (Tabled3yemeral area of the state (Figure 3). Hunter-
harvested animals consistently comprised the ntgjofisamples tested, accounting for 93.5%
of all samples; however, increased emphasis wagglan collecting road-kills starting in 2004
(Table 4). Targeted surveillance of symptomationats remained a focus of state-wide
surveillance, but overall numbers varied greatlysbgison (Table 4).

Table 2. CWD samples collected within each MFWmiadstrative region, by survey season.

Season 1 2 3 4 5 6 7 Total
1998 26 27 124 162 4 101 444
1999 86 20 40 142 73 96 125 582
2000 222 33 2 2 3 262
2001 2 148 13 4 2 37 2 208
2002 74 139 5 330 255 194 997
2003 4 254 435 9 363 586 409 2060
2004 3 4 417 79 428 743 750 2424
2005 1 256 105 536 543 645 2086
2006 3 2 18 118 306 488 429 1364
2007 9 257 230 576 438 1510
2008 1 11 184 271 1202 362 2031
2009 26 2 575 84 542 84 9 1322
2010 9 2 21 37 1 688 372 1130
2011 1 546 3 297 1 1 849

Total 136 754 2,540 1,153 3,543 5,306 3,837 17,269
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Figure 2. CWD samples from freanging elk, deer and moocollected within each region by survey sea

Table 3. CWD samples tested in Montaby season and species from 12981

Season Elk Moose Mule Deer White-tailed Deer Total
1998 47 0 256 141 444
1999 46 0 336 200 582
2000 202 2 39 19 262
2001 112 0 69 27 208
2002 213 0 591 193 997
2003 714 1 880 465 2060
2004 612 0 1349 463 2424
2005 387 1 1254 444 2086
2006 226 3 900 235 1364
2007 178 1 1039 292 1510
2008 124 4 1298 605 2031
2009 368 74 563 317 1322
2010 68 20 677 365 1130
2011 222 14 317 296 849
Total 3,520 118 9,568 4,062 17,269
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Table 4. Method of collection for CWD samples tdsteMontana from 1998-2011.

Season Hunter RoadKill Target Total

1998 441 1 2 444
1999 575 3 4 582
2000 240 2 20 262
2001 189 1 18 208
2002 976 4 17 997
2003 2010 3 47 2060
2004 2333 68 22 2423
2005 1970 77 39 2086
2006 1166 114 84 1364
2007 1408 86 16 1510
2008 1806 219 6 2031
2009 1203 110 9 1322
2010 1053 68 9 1130
2011 768 70 11 849
Total 16,138 826 303 17,268

MFWP also collected (lethally removed) animals tested samples under what were
considered to be “special”’ circumstances (TableT)ese special collections occurred largely in
conjunction with alternative livestock operatioasd test results are not included in the
surveillance summaries above. Under the specligation designation, free-ranging elk and
deer were lethally removed from the area near thigoBburg alternative livestock facility in
2000 following the finding of CWD positive domesatk. MFWP also participated in the
removal and testing of mule deer from the Sunligaime Farm, depopulation and testing of elk
from the Elk Valley captive herd, and depopulatod testing of fallow deer from a game farm
near Bozeman. In all three incidences the ownsoseto get out of the alternative livestock
business. MFWP contributed personnel and, on camcagasting costs to those efforts. In
addition, elk that escaped from alternative livekttacilities were lethally removed and tested
for CWD under the special collection designatiodeads from hunter-harvested elk and deer
brought into Montana from states with CWD in fre@ging populations were also tested when
the activity was reported and samples made availaldlontana currently has restrictions on
bringing cervid heads and body parts containingnbwaspinal cord into the state from known
CWD areas. Samples collected within the NationsbB Range by the USFWS, who shared
results with MFWP, were also considered specidéctbns as the National Bison Range is
enclosed by a fence. In total, 199 animals westeteunder the special collection designation
(Table 5) and not included in the above summariesiveillance data.
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Elk Moose

® Adult Male B Adult Male

B Adult Female W Adult Female

| " .Ca|f lCaIf
E——
T — M Yearling M Yearling
Mule Deer White-tailed Deer
H Adult Male H Adult Male

M Adult Female W Adult Female

W Fawn m Fawn

M Yearling M Yearling

Figure 3. Age composition of elk, moose, mule deat whit-tailed deer tested for CWD in Montana, 1-2011.
Adults (> 1 yeaof age) were divided into adult male and adult flencategorie.
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Table 5. Special projects or collections

September 26, 2012

Season Location Species Status Activity Number

1998 Fort Keogh Elk Captive Mortality 1

2000 Near Philipsburg, MT Mule Deer wild Removal of wild deer and elk near CWD 9
positive alternative livestock facility

2000 Near Philipsburg, MT Elk wild Removal of wild deer and elk near CWD 1
positive alternative livestock facility

2000 Elk Valley Elk Captive Depopulate alternative livestock facility - 29
contact herd with Philipsburg herd

2000 Sunlight Mule Deer Captive Depopulate alternative livestock facility - 34
contact herd with Philipsburg herd

2001 Ft. Peck - Corps of Engineers Mule Deer Captive Removal of deer from elk observatory

2001 Ft. Peck - Corps of Engineers White-tailed deer Captive Removal of deer from elk observatory

2003 National Bison Range Elk *Wild CWD Surveillance 52

2003 Judith River Elk Captive Escapees from alternative livestock facility 12

2003 Near Bozeman, MT Fallow Deer Captive Depopulate alternative livestock 32
facility - going out of business

2005 National Bison Range Elk *Wild CWD Surveillance 4

2005 National Bison Range Mule Deer *Wild CWD Surveillance 1

2005 National Bison Range White-tailed deer *Wild CWD Surveillance 4

2006 National Bison Range Elk *Wild CWD Surveillance 1

2006 National Bison Range Mule Deer *Wild CWD Surveillance 1

2006 National Bison Range White-tailed deer *Wild CWD Surveillance 1

2007 Beaverhead County Elk Captive Escapees from alternative livestock facility 2

2008 National Bison Range Mule Deer *Wild CWD Surveillance 1

2009 Wyoming Elk wild CWD Surveillance 1

2009 Wyoming Mule Deer Wild CWD Surveillance 1

2009 Alberta, Canada White-tailed deer Wild CWD Surveillance 1

2010 Utah Elk wild CWD Surveillance 1

Total 199

14
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Discussion

The number, species composition, and age struofuarimals tested for CWD varied by
season and location within the state. Species ositipn of samples mirrored cervid densities
and hunter harvest for given geographical areaghiithe eastern portion of Montana, mule
deer were the predominant species tested; elk ¢satpthe majority of samples in southwestern
Montana, and white-tailed deer in the northwesirv8y design did not target region 1 in
northwestern Montana as it was not considered tigh risk area, limiting the number of
samples collected. Hunting districts near the CléBitive Philipsburg alternative livestock
facility in Region 2 were a focus of surveillancerh 2000 thru 2003. However, wild cervid
densities near the alternative livestock facilitgrevconsidered to be low, and surveillance was
unable to detect evidence of CWD in wild populasio\s a result, CWD surveillance utilizing
hunter-harvested and road-killed animals was discoed in region 2 in 2004. Hunting districts
near the Montana border within regions 3, 4, 5n@ abecame the priority areas for
surveillance. Sample sizes within these areasatthe changing surveillance goals..

Surveillance efforts focused on collecting adul2(years of age) animals with emphasis
on collecting males when possible. Adult maleseneamsidered important for sampling as they
have been reported to have a higher prevalencé&\td @an adult females (Wolf et al. 2004,
Grear et al. 2006), and CWD prevalence in adults gvaater than that of yearlings (Miller and
Conner 2005) in wild populations. However, adalhhles comprised the majority of the elk,
mule deer and white-tailed deer sampled in Montprimarily due to availability and reluctance
of hunters to voluntarily give up heads from admidtles. Adult males did comprise at least"1/4
of the samples tested for both mule deer and vihited deer. Efforts to collect road-killed elk,
deer and moose increased when it was determinednimals involved in vehicle collisions had
a higher prevalence than other portions of CWDcadfeé populations (Krumm et al. 2005).

The recommended surveillance strategies and thopoged by MFWP utilized
convenience samples (hunter-harvested animalsoaatkills) as they were a cost-effective way
to maximize total numbers of samples collectedweicer, evaluating the overall effectiveness
of surveillance strategies relying on convenierara@es to detect disease in free-ranging
populations is often difficult. Convenience saegphre not randomly distributed and may have
biases for age and sex classes. Hunters mayeltst against symptomatic animals, as
suggested in MFWP’s hunting regulations, althoughrr et al. (2000) suggested that
preclinical or deer in early stages of CWD may lmenvulnerable to harvest. In endemic CWD
areas, the majority of CWD infected deer and eliected in surveillance have been subclinical
(Miller and Williams 2002). Although detection dinical CWD infected animals is rare and
less than %2 of the symptomatic animals in enden@asshave CWD (Williams 2005),
surveillance programs that target symptomatic alsimmay be more effective than utilizing
hunter-harvested samples alone (Williams et al220Many states, including Montana, have
struggled with obtaining adequate sample sizes wlging on hunter-harvest as a primary
collection method.

Additionally, diseases like CWD are not often eyedlistributed but produce clusters or

pockets of infected animals within a population ¢ikier et al. 2008). Although road-killed deer
may have a higher incidence of CWD than the remgipiopulation in CWD infected areas
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(Krumm et al 2005), the distribution of road-kittsay not overlap CWD disease clusters,
particularly in rural areas with low road densitiégargeted surveillance of symptomatic animals
can be an effective way to detect new foci of disgaut in the relatively remote areas of
Montana potential CWD cases can go unobservedreported. Deer and elk demonstrating
CWD symptoms are typically in the final stageshs tlisease (Williams 2005), indicating that it
may have been present in the population for some.tiAlthough the Pf# can be detected in
elk and deer tissues of preclinical animals, corerae sampling alone may not adequately
sample the population to detect CWD at low levéfalsh and Miller 2010, Walsh 2012)

In order to improve surveillance efficiency, reddalce number of samples collected, and
maintain high confidence of detecting the dise¥g¢alish and Miller (2010) and Walsh (2012)
suggest employing a weighted surveillance stratéighe strategy utilizes a tiered approach but
puts additional weight on collecting animals thavd a higher likelihood of being CWD
positive. For instance, CWD prevalence was neddl{imes higher for symptomatic mule deer
than what was observed in hunter harvested degeoliorado (Walsh and Miller 2010). Krumm
et al. (2005) suggested that road-killed mule de€WD endemic areas are nearly twice as
likely to be CWD positive, compared to randomly géed herd mates. Adult males tend to have
higher incidence of CWD infection than adult fensaf@/alsh and Miller 2010 and others).
Walsh and Miller's (2010) weighted surveillance aggzh assigned a value or “score” to the
type of samples collected (symptomatic animal, halidhunter harvest etc) based on the
likelihood of it being CWD positive. The goal d¢fe surveillance was to reach a certain score
rather than some minimum number of samples. IfeMibigh-scoring” animals are sampled,
fewer overall samples are needed within a givea,ared the overall cost of surveillance is
lower.

Further adapting the weighted surveillance appro@tdish (2012) recommends a
surveillance strategy that incorporates both spatid demographic risk factors with a weighted
surveillance system in an effort to maximize cditiency and improve the probability of
detecting CWD in systems where it has yet to beaet. MFWP is currently working with
Robin Russell from the USGS on a model to helptifieareas at “high risk” for CWD in
Montana based on spatial and demographic factafermation from previous surveillance
efforts in Montana, the model being developed injaoaction with USGS, and recommendations
based on research from states with CWD in wild pettpans can be used to develop a weighted
surveillance system for Montana.

Currently, no effective or cost-efficient ante neort test is available for CWD.
Collection of lymph tissue through tonsil biopsiesnule deer (Wolfe et al. 2004) and rectal
lymph tissue in elk (Spraker 2006) are potentiahnseof collecting samples from live animals.
However, these techniques require the capture andling of deer and elk, which is typically
cost prohibitive. These methods could be utilimedonjunction with other research activities
that require the handling of animals. The deteatibRrF" in feces of infected deer and elk,
and the recent use of highly sensitive tests tealér®"? of naturally infected elk (Pulford et al.
2012) suggest that non-invasive surveillance tephes may be available in the future. Until
those methods are available, the testing of desdadswill be necessary for conducting CWD
surveillance in free-ranging wildlife.
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Although CWD has been found near the Montana bardiiorth Dakota, South Dakota,
Wyoming, Alberta and Saskatchewan, the prion aasediwith CWD has yet to be detected in
free-ranging wildlife populations (or alternatisredstock operations in Montana since initially
being detected in the Philipsburg facility). Theding of no evidence of CWD is encouraging,
but does not preclude the possibility that suraaite was unable to detect CWD at low
prevalences in free-ranging wildlife population&ith the reduction of funding for CWD
surveillance, a new strategy for the early detectibCWD will have to be developed should
MFWP continue to look for the disease. Implemeaotabdf this new strategy will likely require
additional support from regional wildlife and erdement staff. Time constraints for existing
regional staff and funding limitations should besidered when designing future surveillance
strategies.
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