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Since 2008, reports of elk with deformed, broken, or missing hooves have increased dramatically in southwest Washington, with
sporadic observations in other areas west of the Cascade Range. While elk are susceptible to many conditions that result in limping or
hoof deformities, the prevalence and severity of this new affliction – now known as treponeme-associated hoof disease (TAHD) –
suggested something altogether different.
Diagnostic research conducted by the Washington Department of Fish and Wildlife (WDFW) in conjunction with a panel of scientific
advisors found that these abnormalities were strongly associated with treponeme bacteria, known to cause digital dermatitis in cattle,
sheep and goats. Although this type of disease has plagued the dairy industry for decades, TAHD had never before been documented
in elk or any other hooved wildlife species.
Since then, WDFW has continued to work with scientists, veterinarians, outdoor organizations, tribal governments and others through
its Hoof Disease Technical Advisory Group and Public Working Group to develop management strategies for elk infected by TAHD.
Several aspects of TAHD in elk are clear:

•

Susceptibility: The disease appears to be highly infectious among elk, but there is no evidence that it affects humans. TAHD
can affect any hoof in any elk, young or old, male or female.

•

Hooves only: Tests show the disease is limited to animals' hooves, and does not affect their meat or organs. If the meat looks
normal and if hunters harvest, process and cook it practicing good hygiene, it is probably safe to eat.

•

No treatment: Currently, there is no vaccine to prevent the disease, nor are there any proven options for treating it in the field.
Similar diseases in livestock are treated by forcing them to walk through foot baths and cleaning and bandaging their hooves,
but that is not a feasible option for free-ranging elk.

Counties with confirmed cases of TAHD
To date, WDFW has confirmed cases of elk afflicted with TAHD in Clark, Cowlitz, Grays Harbor, King, Klickitat, Lewis, Mason, Pacific,
Pierce, Skagit, Skamania, Thurston, Wahkiakum, and Whatcom counties. Preliminary efforts to formally estimate the prevalence and
distribution of TAHD indicate the disease is most prevalent in Cowlitz, Wahkiakum, and the western half of Lewis county.
Since 2015, the Oregon Department of Fish and Wildlife has also confirmed TAHD in elk populations in both western and eastern
Oregon.

How hunters and others can help
State wildlife managers are asking for the public's help to monitor and prevent the spread of TAHD in several ways:

•

Leave hooves: Scientists believe that treponeme bacteria may persist in moist soil and spread to new areas on the hooves of
infected elk. For that reason, WDFW requires hunters to remove the hooves of any elk taken in affected areas and leave them
onsite. During the 2018-19 hunting season, this rule applies to GMUs 407, 418, 437, 454, 501-578, 633, 636 and 642-699.

•

Report elk: Hunters can help WDFW track TAHD by reporting observations of healthy or limping elk as well as dead elk with
hoof deformities using the reporting tools on this page.

•

Clean shoes and tires: Anyone who hikes or drives off-road in a known affected area can help minimize the risk of spreading
the disease to new areas by removing all mud from their shoes or tires before leaving the area.

Diagnosing and monitoring TAHD in elk
From 2009 through 2014, WDFW collected hooves and tissue from 43 elk and partnered with the USDA National Animal Disease
Center and four other diagnostic laboratories to analyze them in an effort to find the cause of the disease. The samples were taken from
elk in areas of southwest Washington known to be affected by the disease as well as those believed to be free of the disease.
By 2014, all five laboratories had identified treponeme bacteria in samples from diseased elk but not in those from healthy elk, providing
evidence of the role of treponeme bacteria in causing the disease. Those findings were independently reviewed and accepted by a
WDFW technical advisory group, composed of the State Veterinarian's office, state public health officials, university researchers and
other specialists.
Since then, the department has continued to partner with leading experts to better understand this disease, and has initiated a variety
of field studies to assess the distribution and prevalence of the disease, along with its effect on elk survival and productivity. WDFW is

also working closely with Washington State University's College of Veterinary Medicine, which was designated in 2017 by the state
Legislature as the state lead in assessing the causes and potential solutions for elk hoof disease.

More Information
•
•
•
•
•
•
•
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Information from WDFW Publications
1. What causes Elk Hoof Disease? Treponeme-associated hoof disease (TAHD) of elk is considered to be
a form of digital dermatitis, which is an infectious bacterial hoof disease affecting cattle, sheep and goats.
Digital dermatitis is a “polymicrobial” disease, meaning that more than one species of bacteria is involved in
its development. While treponeme bacteria are the ones that cause the most damage to the hoof tissue, it
is believed that other bacteria are also important in the disease process, particularly in initiating it. Which
bacteria these are is an area of active research, and in livestock as well as elk may include
Porphyromonas, Fusobacterium, Clostridium, Peptoniphilus, and Mycoplasma, among others. To date, the
bacterial profile of TAHD lesions in elk appears to be similar to that of digital dermatitis lesions in sheep and
cattle. There is no scientific evidence that herbicides, such as those used by timber companies,
cause this disease, and no link has been made between herbicides and hoof disease in any species
that we are aware of. The University of Alberta and the National Council for Air and Stream
Improvement are examining characteristics of the habitat used by elk, including industrial
timberlands in southwest Washington, which may add to our knowledge.
2. Where in the state does Elk Hoof Disease occur? WDFW has received sporadic reports from
observers in the Cowlitz River Basin of southwest Washington since the mid-1990s. Since 2008, reports
have increased and spread west to Pacific County, north to Lewis County and south to Clark County. In
December of 2015, preliminary tests indicate bacteria found in an abnormal hoof taken from an elk killed in
a vehicle collision in Skagit County east of Sedro-Woolley may be the same strain found in diseased elk in
southwest Washington. Results from additional tests were expected in February 2006
3. How is the Elk Hoof Disease transmitted? Scientists do not know for certain how the disease is
transmitted. However, they believe infected animals may carry the bacteria to new areas on their
hooves, where the bacteria survive in moist soil until infecting the hooves of other animals.
4. Is there any treatment for Elk Hoof Disease? Once the disease is present in an elk herd, it is very
difficult to eradicate it and the challenge becomes how to minimize its effect. It's important to remember
that there is no vaccine for this type of bacterial disease, either for livestock or for wildlife.
Similar diseases in domestic animals are treated by moving the animal to a clean dry area, aggressively
cleaning and paring out the infected part of the hoof, applying topical antibiotics and sometimes a bandage
to the affected hoof, administering injectable antibiotics, and forcing the animals to walk through medicated
foot baths. But even after receiving such treatments, many animals remain persistently infected. Some
initially respond to treatment, only to become re-infected later. Most experts recommend these animals be
sent to slaughter.
5. Can we give the elk antibiotic injections or medicated feed? It’s important to recognize that there is
no vaccine for this type of bacterial disease, either for livestock or for wildlife. The livestock industry has
been looking for a way to prevent their animals from contracting the disease for more than 20 years without
success. Some livestock producers bathe the hooves of infected sheep and cattle in an antibiotic solution,
but these animals often become re-infected once they are put back out to pasture. Even if that were not the
case, giving thousands of free-roaming elk daily footbaths is not a realistic solution.
WDFW continues to look into ways to limit the spread of hoof disease in Washington's elk herds and
contain it wherever possible.
6. Would using mineral blocks or supplemental feed help? Good nutrition and trace minerals such as
copper, selenium, and zinc are known to be good for domestic animals, but they would not likely prevent or
cure hoof disease in elk. Further, providing mineral blocks or supplemental feed could cause elk to
congregate at higher densities, promoting conditions that facilitate transmission of the disease and making
otherwise healthy elk vulnerable.
7. Is the disease contagious to other animals or humans? We do not know whether elk hoof disease can
be transmitted to domestic animals. Veterinarians from southwest Washington say they have not seen
increases in diseases in domestic animals that might be associated with hoof disease in elk. There is no
reason to believe that elk hoof disease is contagious to humans. Similar diseases in livestock do not affect
humans. Hundreds of elk have been harvested in southwest Washington since the disease first appeared
in 2008, and WDFW is not aware of any cases of human disease that have been associated with hoof
disease in elk.
8. Is Elk Hoof Disease contagious to humans? There is no reason to believe that elk hoof disease is
contagious to humans. Similar diseases in livestock do not affect humans. Hundreds of elk have been
harvested in southwest Washington since the disease first appeared in 2008, and WDFW is not aware of
any cases of human disease that have been associated with hoof disease in elk.

9. Is the meat from affected elk safe to eat? Microscopic examination of tissues, including meat, from elk
affected by hoof disease has not revealed evidence of infection, inflammation, or any other indication that
the meat is unsuitable for human consumption. In all animals inspected to date, the disease has been
limited to the hooves, and the meat has been normal. Domestic animals that are severely affected by hoof
disease are commonly slaughtered, and hoof disease in domestic animals does not cause federal meat
inspectors to condemn the meat as unsuitable for human food. If the meat looks and smells normal, and if
common sense and good hygiene are practiced during the harvesting, processing and cooking, the meat is
most likely safe to eat.
10. Can I get a new tag if I harvest an animal with hoof disease?
Since all evidence to date indicates that the meat of elk with hoof disease is not affected by the condition,
WDFW will not provide replacement tags.
11. How can hunters and other members of the public help? Hunters can help WDFW track elk hoof
disease by reporting observations of affected and unaffected elk on the department’s online reporting form
at http://wdfw.wa.gov/conservation/health/hoof_disease/. If you hike or drive off-road in the known affected
area, you can help minimize the risk of spreading the disease to new areas by thoroughly removing all mud
from your tires and shoes before leaving the area. If you harvest an elk with hoof disease, remove the feet
and field dress the animal as you normally would. Since this disease may be transmissible to other
susceptible animals via infected hooves, please leave the hooves where you killed the animal. Do not
transport the hooves outside of the affected area. For more information, see Washington's Big Game
Hunting Seasons & Regulations pamphlet or visit the WDFW website at http://wdfw.wa.gov/conservation/
health/hoof_disease/.
12. What should I do if I harvest an elk with hoof disease? In every case examined to date, the meat from
animals affected by hoof disease has been normal and is most likely safe to consume. If you harvest an
elk with hoof disease, remove the feet and field dress the animal as you normally would. Since this disease
may be transmissible to other susceptible animals via infected hooves, please leave the hooves where you
killed the animal. Do not transport the hooves outside of the affected area.
13. What is WDFW doing about Elk Hoof Disease? WDFW veterinary and biological staff have undertaken
an exhaustive diagnostic effort to determine the cause of this disease, as summarized in a detailed
poster and slide presentation. These efforts have allowed us to rule out a number of potential causes of elk
hoof disease and narrow down the list of possibilities. Evidence to date suggests an infectious bacterial
cause, with Treponema sp. playing a major role in the disease. WDFW continues to work with veterinary
experts, both local and abroad, to refine our diagnostic approach and evaluate possible management
options. For more information on Elk Hoof Disease, please visit WDFW's website at http://wdfw.wa.gov/
conservation/health/hoof_disease/.
14. Are herbicides a likely cause of hoof disease? There is no scientific evidence that chemicals cause
this kind of disease in animals, and no link has been made between herbicides and hoof disease in any
species that WDFW is aware of to date. Timber companies use similar herbicide treatments along the West
Coast, yet elk populations in other areas have not exhibited the symptoms associated with hoof disease
seen in southwest Washington. The University of Alberta and the National Council for Air and Stream
Improvement (NCASI) are currently examining habitat characteristics of the landscape and areas used by
elk, which may help to inform our understanding of this issue. WDFW continues to move forward as well.
For more information and ongoing updates, visit the WDFW website at http://wdfw.wa.gov/conservation/
health/hoof_disease/ or check out the Wildlife Program Weekly Reports, available at http://wdfw.wa.gov/
about/wildlife_weekly/.
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Originally published in, Veterinary Pathology, 24 Sep 2018.
ABSTRACT:
A novel foot disease in free-ranging elk (Cervus elaphus) in southwestern Washington State emerged in 2008 and spread throughout
the region. Initial studies showed adult elk had chronic hoof overgrowth, sole ulcers, and sloughed hoof capsules, but no cause was
determined. To identify possible causes and characterize the earliest lesions, 9-, 7-, and 3-month-old elk were collected. Nine-monthold elk had sole ulcers (3/9 elk) and sloughed/overgrown hoof capsules (4/9 elk) similar to adults. Histologically, lesions consisted of
coronary, heel bulb, and interdigital ulcers with suppurative inflammation, epithelial hyperplasia, deeply invasive spirochetes, and
underrunning of the hoof capsule and heel-sole junction. Spirochetes were identified as Treponema via immunohistochemistry and
polymerase chain reaction (PCR). Seven-month-old elk had similar underrunning foot ulcers (6/8 elk) with Treponema identified in all
lesions but no chronic overgrowth or sloughed hoof capsules. Three-month-old calves had superficial coronary erosions with no
inflammation or identifiable spirochetes (3/5 elk) but were culture/PCR positive for Treponema, suggesting possible early lesions.
Lesions from 9- and 7-month-old elk included aerobic and anaerobic bacteria, many of which are associated with infectious foot disease
in livestock. Antibody enzyme-linked immunosorbent assay of 7- and 3-month-old elk from the enzootic region showed a trend toward
increased Treponema antibody titers compared to normal control elk from outside the region, further supporting the significance
of Treponema in the pathogenesis of foot disease. Treponeme-associated hoof disease (TAHD) in elk, a debilitating and progressive
condition, shares similarities to bovine digital dermatitis and contagious ovine digital dermatitis.
Suggested Citation:
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EXECUTIVE SUMMARY:
The Willapa Hills elk (Cervus elaphus) herd is one of ten herds identified in Washington State. The Willapa Hills elk herd area consists
of portions of Regions 5 and 6, and is located in the southwest corner of Washington bounded roughly by State Highways 8 and 12 to
the north, Interstate Highway 5 to the east, the Columbia River to the south, and the Pacific Ocean to the west. This herd is an
important resource that provides many ecological, recreational, aesthetic, cultural, and economic benefits. Current distribution of the
Willapa Hills elk herd is consistent with its historical range; however, localized changes in elk use and movements have occurred.
The purpose of the Willapa Hills Elk Herd Plan is to provide direction for managing the Willapa Hills elk herd. This plan is subject to
amendment and should be updated, reevaluated, amended, and extended as new information becomes available. The Willapa Hills Elk
Herd Plan will serve as a valuable reference document and provide management guidelines for the Washington Department of Fish and
Wildlife (Department), Tribes, agency cooperators, landowners, and the public. Priority management activities will be carried out as
funding and resources are available.
The Willapa Hills elk herd was not actively managed prior to creation of the State Game Department in 1933. In the mid-1930s Pautzke
et al. (1939) reported elk populations had, for the most part, been extirpated from areas north of the Willapa River, but were thriving
south of this region. When industrial timber management practices peaked in the Willapa Hills elk herd area during the 1950s, the herd
responded with dramatic population increases, and the area became a popular elk hunting destination. The winter of 1968â€“1969
caused heavy losses, but the Willapa Hills elk herd recovered during the early and mid-1970s (Kuttel 1975). Since then, the Department
believes the population has remained relatively stable at the herd level, although localized changes in density have occurred in
association with changes in habitat. Today elk occur throughout the Willapa Hills elk herd area, although their distribution is not uniform.
The Willapa Hills Elk Herd Plan consists of three primary management goals: (1) preserve, protect, perpetuate, and manage elk and
their habitats to ensure healthy, productive populations; (2) manage elk for a variety of recreational, educational and aesthetic purposes
including hunting, scientific study, subsistence, cultural and ceremonial uses by Native Americans, wildlife viewing, and photography;
(3) manage elk populations for a sustainable annual harvest.
This plan identifies management priorities that need to be addressed to effectively manage the Willapa Hills elk herd and achieve the
three primary management goals. It also identifies management objectives and a variety of strategies to address each priority. The

Department will work collaboratively with Treaty Tribes, other governmental entities and the public to achieve the following management
objectives:
1.

Implement a standardized and statistically valid survey protocol that will generate reliable estimates or indices of population
size for the Willapa Hills elk herd by 2015.

2.

Implement a standardized and statistically valid survey protocol that will generate unbiased estimates of herd composition (i.e.
age and sex ratios, age structure, etc.) for the Willapa Hills elk herd by 2015.

3.

By 2015, develop a Standard Operating Procedure (SOP) for managing and tracking Damage Prevention Cooperative
Agreements, associated permits, and resulting harvest in the Willapa Hills elk herd area using the Departmentâ€™s
contracting system.

4.

Keep the Willapa Hills elk herd at its current level by maintaining harvest levels during general hunting seasons between 900
and 1,300 elk.

5.

Maintain pre-season populations within a range of 15 to 35 bulls per 100 cows and/or post-season populations within a range
of 12 to 20 bulls per 100 cows. In addition, manage for a post-season bull population where mature bulls make up 2% to 10%
of the bull population.

6.

Determine the distribution, prevalence, and cause of hoof disease in the Willapa Hills elk herd area and collaborate with
affected Tribes and the public to identify potential management options. The Department will inform affected Tribes and the
public of the DepartmentÂfs most recent findings as they emerge.

7.

Continue to strive to mitigate elk damage and minimize the number of elk damage complaints.

8.

Identify at least one landowner or land management agency every two years that is willing to work, or enter into a cooperative
agreement, with the Department to maintain, enhance, or increase elk habitat in the Willapa Hills elk herd area.

9.

In collaboration with affected Tribes who have a Hunting Co-Management Agreement with the Department, work cooperatively
with timber companies to maintain hunter access.

10. Increase public awareness of the elk resource by creating an informative brochure similar to the Audubon SocietyÂfs Great
Washington State Birding Trail brochure that identifies routes and key points along those routes that provide the best
opportunity to observe and photograph elk in the Willapa Hills elk herd area.
11. Cooperate and collaborate with Treaty Tribes to implement the Willapa Hills Elk Herd Plan and to coordinate season setting
and herd management in traditional hunting areas.
12. Work cooperatively with Julia Butler Hansen National Wildlife Refuge (JBH) staff and affected tribes to limit the number of elk
on JBH to <20 individuals.
Spending priorities have been identified for the first five years following adoption of the Willapa Hills Elk Herd Plan. Achieving spending
levels will be contingent upon the availability of funds and creation of partnerships. The recommended annual prioritized expenditures
for the Willapa Hills elk herd are as follows:
Priority Expenditures

Management Objectives

1st Year Cost

5 Year Cost

Population Monitoring

Objectives 1 and 2

$40,000

$200,000

Disease Monitoring

Objective 6

$200,000*

TBD

Landowner/Elk Conflicts

Objective 7

$10,000

$50,000

Hunter Access

Objective 10

$75,000

$375,000

Watchable Wildlife

Objective 11

$0

$5,000

$125,000

$630,000

Total

* At the time of writing, a 2014 supplemental budget proposal has been submitted to the legislature that includes $200,000 for hoof
disease monitoring in the Willapa Hills and Mount St. Helens elk herd areas for the 13-15 Biennium. How those funds will be
appropriated between the two areas has not been determined; nor has an estimate of future management costs.
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INTRODUCTION:
Various hoof diseases have been reported worldwide in numerous free-ranging ungulates, including elk (Cervus elaphus; Murie 1930,
Gray et al. 2001, Thorne et al. 2002), mule deer (Odocoileus hemionus; Wobeser et al. 1975), white-tailed deer (O. virginianus;
Sleeman et al. 2009), moose (Alces; Flynn et al. 1977, Clauss et al. 2009), fallow deer (Dama; Lavin et al. 2004), reindeer (Rangifer
tarandus; Handeland et al. 2010), roe deer (Capreolus; Handeland and Vik.ren 2005), and mouflon (Ovis gmelini musimon; Volmer et
al. 2008). Reports of elk in southwestern Washington with evidence of lameness or various hoof abnormalities were historically sporadic
and infrequent. In early 2008, however, the number and geographic extent of elk displaying evidence of an apparently novel hoof
disease significantly increased (Mansfield et al. 2011, WDFW unpublished data).
The emergence of this disease in southwest Washington elk herds is unique in that bacteria in the genus Treponema, (aka
“treponemes”), never previously associated with hoof diseases in any free-ranging ungulate, have been identified as causal (Clegg et
al., 2015). Treponemes are strongly associated with similar diseases of domestic livestock: bovine digital dermatitis of cattle (Evans et
al. 2009), contagious ovine digital dermatitis (CODD) of domestic sheep (Sayers 2009), and a CODD-like disease of domestic goats
(Sullivan et al., 2015).
Elk affected by treponeme-associated hoof disease (TAHD) often have severely overgrown and deformed hooves with sole ulcers and
sloughed hoof walls (Han and Mansfield 2014). TAHD can occur in multiple limbs and can affect all age and sex classes (Clegg et al.
2015). The severity of clinical signs, coupled with the seemingly rapid expansion of impacted areas, have generated a great deal of
concern for the Washington Department of Fish and Wildlife (WDFW), other resource management agencies, hunters, tribes, and local
citizens. In response to these concerns, WDFW continues to work with several specialists to better understand the etiology of TAHD. In
addition, WDFW established a Hoof Disease Technical Advisory Group (HDTAG) and a Hoof Disease Public Working Group (HDPWG).
The HDTAG has guided the diagnostic effort, identified research needs, and provided review and input to management options. The
HDPWG has provided input to management and research options and serves as a venue for WDFW to share information with the
public. However, it is difficult to assess what implications TAHD will have for the management of affected elk herds because the effects
of TAHD on elk vital rates (e.g., survival, reproduction, etc.) are unknown.
It is reasonable to assume that elk with advanced stages of TAHD may have a decreased probability of survival because their infirmities
may predispose them to predation, harvest, severe weather events, or other types of disease (Bender et al. 2008). For example, mule
deer with chronic wasting disease (CWD), prior to developing obvious clinical signs, have been shown to be more vulnerable to
predation (Miller et al. 2008, Krumm et al. 2009), vehicle collisions (Krumm et al. 2005), and possibly harvest (Conner et al. 2000). This
is an important consideration because the growth rate of large ungulate populations, such as elk, is highly sensitive to changes in adult
female survival (Nelson and Peek 1982, Eberhardt 2002) and strongly correlated with the production and survival of juveniles (Gaillard
et al. 2000; see also Smith and Anderson 1998, Raithel et al. 2007). When adult female and juvenile survival are concurrently reduced,
populations would be expected to decline (Gaillard et al. 2000; see also Bender et al. 2007, McCorquodale et al. 2014). Consequently,
if TAHD reduces the survival of affected cows and calves, it has the potential to have a negative effect on the population dynamics of
impacted elk herds.
Although McCorquodale et al. (2014) monitored 16 adult female elk that had varying degrees of presumed TAHD (i.e., they had varying
degrees of hoof deformities, but no lab samples were collected and tested) inferences from their work are limited. Twelve of 16 affected
elk they monitored survived ≥ 1 year and of those that did not survive ≥ 1 year, all were harvest-related mortalities. In addition, 3 of 4 elk
that were fitted with VHF collars that had a battery life of several years survived until radio contact was lost 3-4 years after they were
captured. Anecdotally, this indicates that if TAHD negatively affects the natural survival of elk, it may take several years before it does
so. We need to improve our understanding of how quickly TAHD progresses and if, and when, it may begin to predispose affected elk to
mortality.
TAHD may also have the potential to affect the population dynamics of impacted elk herds because of its effect on energy dynamics of
female elk. The nutritional condition of female ungulates can influence age at first breeding (Cook et al. 2004), timing of estrus and
subsequent birth date (Andersen and Linnell 1998, Cook et al. 2004, Bishop et al. 2009), probability of conception (Cook et al. 2004,
Cook et al. 2013), fetal development and survival (Verme 1969, Ozoga and Verme 1982), birth weight (Verme and Ullrey 1984, Keech
et al. 2000, Lomas and Bender 2007), milk yield or composition (Landete-Castillejos et al. 2003, Tollefson 2007), and subsequent
growth and survival of juveniles (Clutton-Brock et al. 1982, Bishop et al. 2009). For example, elk from the Mount St. Helens elk herd
area (MSH) and other coastal regions of Washington are characterized by pregnancy rates for prime-aged females that are consistently
depressed [Kuttel 1975 (74%), Smith 1980 (61%), Cook et al. 2013 (68-100%), McCorquodale et al. 2014 (71%)] because marginal
summer-autumn nutrition limits the level of condition female elk are able to achieve during the breeding season (Cook et al. 2013). Due
to the additional energetic requirements for mounting an immune response and for tissue repair (Deming 2009), TAHD may further limit
the ability of affected elk to improve their condition during the breeding season and therefore has the potential to reduce overall
pregnancy rates even further, which could reduce demographic vigor.
Some have attributed recent declines in the MSH elk herd to TAHD because the monitored portions of the MSH herd declined by
30-35% over a 4-year period (2009.2013; McCorquodale et al. 2014) that coincided with an increase in the prevalence and distribution
of the disease (WDFW, unpublished data). However, this period of population decline also occurred concurrently with a directed effort
by WDFW to reduce the elk population through substantial increases in antlerless harvest because of evidence that the MSH elk herd
was above ecological carrying capacity (WDFW 2006, McCorquodale et al. 2014). Moreover, density independent severe winter
weather that occurred in 2012 likely contributed to the documented decline (McCorquodale et al. 2014). Because these three events
overlapped temporally and elk with presumed TAHD represented <15% of the adult females that were monitored, McCorquodale et al.
(2014) were not able to conclude whether or not TAHD was a contributing factor in observed declines.
The number of elk that have TAHD and the effects of TAHD on elk vital rates, collectively, will determine what the long-term implications
of TAHD are for the viability, and subsequent management, of impacted elk herds (Wobeser 2007). Consequently, our primary research

goals are to quantify how TAHD may affect the survival, pregnancy rates, productivity, and nutritional condition of adult female elk. Our
specific study objectives include:
1.

Estimate the effects of TAHD on survival of adult (. 2 years old) female elk.

2.

Determine cause-specific mortality rates for adult female elk that have TAHD.

3.

Estimate the effects of TAHD on the pregnancy rates of adult female elk.

4.

Estimate the effects of TAHD on elk productivity (i.e., survivorship of calves).

5.

Estimate the effects of TAHD on the level of condition (i.e., IFBF) adult female elk are able to achieve in autumn.

6.

Increase our understanding of how TAHD progresses in individual elk, and whether affected elk may recover from the disease.

Mount St. Helens Elk Population Assessment: 2009-2013
Category: Wildlife Research and Management - Wildlife Research
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EXECUTIVE SUMMARY:
In 2009, we initiated a study of the Mount St. Helens elk population to better quantify elk abundance, develop a practical and defensible
population monitoring approach, and document recent trends in elk condition, productivity, and survival. During 2009-2012,
we captured and radiomarked 150 unique elk aged . 1-yr-old (110 F: 40 M) by helicopter darting in a 5-Game Management Unit
(GMU) study area (GMUs 520, 522, 524, 550, and 556) in the core of the Mount St. Helens elk herd area. Among the issues
motivating our work were episodic high overwinter elk mortality, recent evidence of sub-par condition among elk translocated
to the North Cascades in 2003 and 2005, and apparent elk herbivory impacts on plant communities in the vicinity of Mount St.
Helens. In response to these issues and concurrent with the initiation of our work, antlerless elk harvesting was liberalized
across several GMUs to reduce local elk densities.
Using ultrasound examination and body condition scoring we estimated mean ingesta free body fat (IFBF) for elk we live
captured in February, 2009-2012, was 5.64% (95% CI = 5.08-6.21) for non-lactaters and 3.26% (95% CI = 2.34-4.18) for lactaters.
These levels suggest food limitation. We found that GMU, lactation status, and pregnancy status affected IFBF, but year did not.
Overall, 73 of 109 cow elk (67%) we examined for pregnancy via ultrasound were pregnant. Pregnant elk had higher IFBF than did nonpregnant elk. We also used organ samples from 364 hunter-harvested cow elk to estimate fall (Nov) IFBF for elk in the Mount St.
Helens herd, 2009-2011. We detected effects of geographic subarea and lactation status on IFBF, but not effects attributable to year or
cow age. IFBF was higher for cow elk harvested in GMU 560 and Columbia Gorge GMUs than from the managed forest portion of our
5-GMU study area. We estimated mean IFBF during the fall at 12.51% for non-lactaters and 10.84% for lactaters, controlling for other
factors.
We collected data during intensive late winter helicopter surveys (2 complete survey replicates yearly 2009-2012, 1 survey in 2013)
over the 5-GMU study area. We used data from Mar-Apr flights, 2006-2007 to fit logistic regression models to predict the sightability of
elk groups based on group and environmental covariates. Several covariates influenced sightability in univariate logistic regression
models. We then used multi-model inference and an information-theoretic criterion (AICc) to compare several alternative multivariate
models of varying complexity; our results indicated the best multivariate model predicted sightability of elk groups based on: 1)
transformed (log2) group size, and 2) forest canopy cover (%). Predicted sightability increased with increasing group size and with
decreasing cover.
We also used the logit-normal mixed effects (LNME) mark-resight model to generate estimates (2009-2012) of total elk population size
and the sizes of the cow and branch-antlered bull subpopulations at a variety of spatial scales. We explored 11 LNME models to
estimate total population size, 10 models to estimate total subpopulation sizes for cow elk and branch-antlered bulls, and 15 models to
estimate GMU-specific estimates of cow elk abundance. We also used the Lincoln-Petersen model to generate mark-resight estimates
for total population size and total cow elk subpopulation size for 2013 using data from the single survey conducted that year. We again
used multi-model inference and AICc to evaluate the evidence in our data for the various models in our LNME model sets.
Sightability model estimates appeared to underestimate true abundance, relative to LNME estimates. This result is common and relates
to how the 2 types of models account for undetected elk. Mark-resight models are virtually always more effective at accounting for such
animals. However, trend estimates from the 2 modeling approaches were relatively congruent and time-specific estimates from both
approaches were highly correlated, suggesting that sightability model estimates, although biased low, provided a useful and consistent
abundance index. The application of a sightability modeling approach is a much more practical strategy, relative to mark-resight, for
large-geographic-scale monitoring such as is needed for elk at Mount St. Helens.
Sightability model and LNME mark-resight estimates, 2009-2013, suggested a decline in overall elk abundance and cow elk
abundance; bull abundance estimates indicated a relatively stable bull population. We found evidence of strong spatial variation in the
decline in overall elk abundance and cow elk abundance. Estimates indicated substantial a reduction in elk abundance in GMUs 520,
524, and 550. We did not detect any decline in GMU 522 elk abundance, nor in GMU 556 abundance; however, estimated elk
abundance in GMU 556 during the last survey year that we report on, spring 2013, was the lowest we recorded across the 5 years of
data from GMU 556. Across our individual counting units, the units the furthest west showed the most consistent and dramatic declines
in raw elk counts; units further east in the same GMUs produced more stable counts.
For virtually every geographic scale of abundance estimates for total elk and total cow elk, the 2013 point estimate was the lowest
estimate obtained 2009-2013, except for GMU 522 estimates. For total elk and total cow elk across the 4-GMU landscape (excluding
GMU 522), 2013 estimated abundance was on the order of 30-35% lower than the 2009 estimates. GMU-specific sightability model

estimates of total elk and total cow elk abundance were on the order of 60-70% lower in 2013 than in 2009 for GMUs 520 and 550,
were ~40-60% lower for GMU 524, and were ~20-25% lower for GMU 556.
We also used radiomarked elk to estimate survival rates and explore possible sources of variation in survival. We explored 15 survival
models with known-fate modeling using AICc and model weights to draw conclusions about Mount St. Helens elk survival during
2009-2013 (4 survival years). The best model had a common cow survival parameter for GMUs 520, 522, 524, and 556 that was
constant during 2009-2011, a common cow survival parameter for all GMUs during the last survival year (2012-2013), a unique survival
parameter for GMU 550 cows during 2009-2011, and constant bull survival across years. Bull elk survival was estimated to be 0.56
(95% CI = 0.43-0.68). Annual cow survival was estimated to be 0.85 (95% CI = 0.78-0.91) during 2009-2011 in GMUs 520, 522, 524,
and 556. During the same years, cow survival was estimated at 0.64 (95% CI = 0.48-0.78) in GMU 550. Cow survival in the final
survival year (2012-2013) was estimated to be 0.52 (95% CI = 0.38-0.65) across all 5 GMUs. Low survival of radiomarked elk,
2012-2013, corresponded to a fairly high number of unmarked, winter-killed elk (n= 71) tallied during the annual mortality survey on the
mudflow. During the previous 3 years, the annual winter mortality survey yielded tallies ranging 2-46 elk.
Spring calf recruitment varied considerably during 2009-2013. Calf:cow ratios exceeded 35:100 during 2010 and 2011. Calf recruitment
was lower in the spring of 2009 and much lower in 2012, 2013. Overall, observed estimates were in the 25-30:100 range for the study
area and in the 25-35:100 range for most GMU-specific estimates. After attempting to correct the observed ratios for fall removals of
antlerless elk via hunter harvest, calf recruitment was indexed mostly in the high teens to 100 cows range for 2012, 2013 and in the
20-30-ish calves per 100 cows in 2009. Indexed recruitment in spring 2013 was the lowest.compared to other study years.for almost all
GMUs. Depressed calf recruitment in the spring of 2013 corresponded to high mortality among radiomarked elk that same year, high
observed overwinter mortality of unmarked elk, and elk abundance estimates that were also low.
Spring calf recruitment, 2009-2013, was strongly related to late summer-fall precipitation metrics (r2 = 0.91-0.96); calf recruitment was
higher in years with significant late summer-fall moisture, presumably because of enhanced forage production/quality during the time
when calf elk are becoming increasingly dependent on foraging. Overwinter elk mortality, as indexed by the annual mortality survey on
the mudflow, was strongly related (r2 = 0.90) to a metric reflecting daily snowpack during mid-to-late winter; in years with substantial late
winter snowpack, overwinter mortality was higher than in years with milder winter conditions.
Collectively, our estimates of elk condition, productivity, and survival indicated fairly strong food limitation in this population that may
have been a function of elk density. Attempts to reduce the elk population via liberalized hunter harvest beginning in 2007 were
apparently successful, based on our estimates of elk abundance. However, links between weather covariates and recruitment and
survival, coupled with a substantive overwinter mortality event, 2012-2013, suggest that reducing the elk density has not eliminated the
risks of overwinter mortality, at least in the short-term. It is likely that plant community responses to lower elk herbivory are still evolving
and benefits likely will take some time to be fully realized. We discuss the implications of both density-dependent and densityindependent influences on elk demography and management in the Mount St. Helens elk herd. Our work did not address issues
surrounding elk hoof disease, as these issues were beyond our research scope. The role of hoof disease in elk population processes at
Mount St. Helens remains unclear, as does the degree that the conditionÂfs presence will complicate meeting management objectives.
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McCorquodale, S. M., P. J. Miller, S. M. Bergh and E. W. Holman. 2014. Mount St. Helens elk population assessment: 2009-2013.
Washington Department of Fish and Wildlife, Olympia, Washington, USA.

Severe Hoof Disease in Free-Ranging Roosevelt Elk (Cervus Elaphus Roosevelti) in Southwestern
Washington, USA
Category: Wildlife Research and Management - Health
Date Published: 2014
Number of Pages: 12
Author(s): Sushan Han and Kristin G. Mansfield
DESCRIPTION:
Journal of Wildlife Diseases, 50(2), 2014, pp. 259â€“270
ABSTRACT:
Reports of free-ranging Roosevelt elk (Cervus elaphus roosevelti) with abnormal hooves and lameness increased significantly in
southwestern Washington, USA, during winter 2008. In March 2009 we examined five severely affected elk with clinical lameness from
this region to characterize hoof lesions, examine the general health of affected elk, and potentially identify etiologies causing hoof
disease. Three clinically normal elk from an adjacent but unaffected region were also collected as normal controls. Grossly, affected elk
had deformed hooves that were asymmetrical, markedly elongated, and curved or broken, as well as hooves with sloughed horn. Most
affected elk had severe sole ulcers with extensive laminar necrosis and pedal osteomyelitis. Histopathology of normal and abnormal
hooves identified acute and chronic laminitis in all affected elk and one control elk. Hepatic copper and selenium levels in all affected
and control elk were also deficient, and hoof keratin copper levels were low. No significant underlying systemic or musculoskeletal
disease was detected in the affected elk, and attempts to isolate bacterial and viral pathogens were unsuccessful. A primary cause of
hoof deformity was not definitively identified in this chronically affected group. Studies to identify infectious hoof disease and to
characterize acute and subacute lesions are underway.
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INTRODUCTION:
Reports of lameness and deformed hooves in free-ranging Roosevelt elk (Cervus elaphus roosevelti) have occurred
sporadically in southwest Washington for over a decade; however, the apparent number and geographical distribution of
these reports increased dramatically in 2008. Informal surveys conducted by Washington Department of Fish and Wildlife (WDFW)
staff during the winter of 2008-2009 revealed that up to 80% of observed herds in the area contained affected individuals. Within
affected groups of elk, between 30-90% of the elk were lame or had deformed hooves, with a wide variation in the severity of individual
cases. Both sexes and all age classes, including calves, appeared to be affected. Interviews with several large animal veterinarians
who practice in the affected area did not reveal the existence of a similar condition in domestic livestock.
In March 2009, in collaboration with the Washington State University College of Veterinary Medicine, WDFW undertook a preliminary
investigation to better characterize the hoof deformities being seen and to examine possible causes. Complete post-mortem
examinations and ancillary diagnostic tests were performed on 5 elk from within the known affected area, and 3 apparently unaffected
elk from a nearby area with no history of reports of lameness or hoof deformities. Necropsy, radiology, histopathology, bacterial culture,
virus isolation, and parasitology were in all cases unremarkable and failed to indentify an underlying cause of hoof disease. Selenium
and copper levels in liver tissue were severely deficient based on domestic livestock normal values (Han and Mansfield, 2009). It is not
known whether the selenium and copper levels were abnormally low for elk in this area.
To gain a better understanding of the distribution and prevalence of hoof disease in southwestern Washington elk over time, during the
summer of 2009 we surveyed hunters who had successfully harvested elk in the affected region during the preceding 10 years. We
questioned them about their observations of groups of elk, as well as the elk they had harvested. Here, we report the findings from this
survey.

03July

!
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Since the mid-1990’s sporadic reports have been received from southwest Washington of freeranging elk (Cervus elaphus) with lameness and severely deformed or missing hooves. These reports
dramatically increased during the late winter and early spring of 2008. The geographic distribution of
reports has continued to expand since then, and at this time is estimated to encompass a core area
of approximately 10,500 km2 (4,000 mi2).
A diagnostic investigation to determine the cause was initiated in 2009. Radiography,
routine bacteriology, virology, serology, and trace mineral analyses did not identify any
significant underlying musculoskeletal or systemic disease (Han and Mansfield, 2014).
Subsequent histopathology and silver staining of lesions from affected hooves
demonstrated the presence of deeply invasive spirochetes accompanied by significant
inflammation. PCR and DNA sequencing performed by the Washington Animal Disease Diagnostic
Laboratory, the USDA National Animal Disease Center (NADC), and the University of Liverpool; IHC
performed by the California Animal Health and Food Safety Laboratory; and culture and isolation
performed by the USDA NADC and the University of Liverpool all identified these spirochetes
as Treponema spp. known to be highly associated with two infectious hoof diseases in
domestic animals: bovine digital dermatitis (DD) of cattle (Evans et al., 2009) and
contagious ovine digital dermatitis (CODD) of sheep (Sayers, 2009).
Digital dermatitis (DD) emerged as a significant disease of cattle in the mid-1990s. According to a
2007 National Animal Health Monitoring System survey, DD was found to be the primary cause of
lameness in dairy cows nationwide, with 70% of dairy operations reporting cases; and with DD
accounting for 50% of all lameness cases in cows within study herds (USDA, 2009). Contagious ovine
digital dermatitis is not commonly reported in the US, but has recently emerged as a major cause of
lameness in sheep in the United Kingdom (Wassink et al., 2003). WhileTreponema spp. are
consistently associated with DD lesions, especially in later stages, DD is considered to be a

polybacterial disease. It is believed that unidentified bacteria or microbial consortia (Krull et al.,
2014), as well as favorable environmental conditions are required to initiate the disease.
Clinically, the disease in elk closely resembles CODD of sheep,
beginning with proliferative or ulcerative lesions at the coronary
band; followed by under-running of the hoof horn; and ultimately
sloughing of the hoof capsule. Elk appear to become infected at
an early age, with possible lesions detected in calves as young
as 3 months of age, obvious lesions at 8 months of age, and
irreversible and chronic changes by 10 months of age (Fig. 1).
Despite the apparently high prevalence of this disease in elk, veterinary practitioners in the local area
have not reported in increase in infectious hoof disease in domestic livestock in these same regions.
This summer the Washington Department of Fish and Wildlife (WDFW) will initiate a survey with the
help of trained “citizen scientists” in order to better define the prevalence and distribution of the
disease. This coming winter, elk will be radio-collared in order to better understand elk movements
and habitat use in the endemic area, as well the impacts of bacterial hoof disease on the survival and
reproduction of affected animals. Finally, the WDFW is currently consulting with veterinary
researchers at the USDA NADC, Colorado State University, and elsewhere about conducting live
animal studies to gain insight into the progression of the disease in individual elk and within a herd,
disease transmission, development of immunity, and survival and persistence of treponemes in the
environment.
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Growing Evidence Links Herbicides to Elk Hoof
Disease
After Five Years of Active Investigation, WDFW Officials Still Scratching Their
Heads
My family has hunted the forests of southwest Washington for more than sixty years and never before have
they observed such a scarcity of wildlife. Twenty years ago my dad and uncle remember seeing two or three big
elk herds a day. Now we’re lucky to see two or three individuals a day. Depressingly, this past fall marked the
first time in three decades that our entire hunting party failed to harvest a single elk from the Coweeman unit. I
later learned that the Coweeman elk population has dropped by seventy percent in recent years.
Something is afoot in our local forests, and I’m convinced that the epidemic of hoof disease currently ravaging
the elk population surrounding Mount St. Helens is only the alarm. Everyone in my hunting party now believes
that the herbicides Weyerhaeuser and other private timber companies are spraying on new growth habitats is one
of the chief causes of our wildlife shortage which includes deer, grouse and just about every other animal out
there. After several years of diminishing returns, I (like many others) have been on a path of inquiry to
understand just what is happening in our forests, and so far the insights have been disturbing.
Elk Hoof Disease | Photo by Jon Gosch
In any conversation about herbicides, or pesticides in general, it is
important to remember that a pesticide is a chemical or biological agent
formulated to deter, incapacitate and often kill an organism. This most
basic function of pesticides is often downplayed by those who regularly apply
them, as well as camouflaged by dense lawyer-speak intended to disguise the
reality. Take for example the following passage: “Pesticides used in forest
management include a wide variety of chemicals introduced to the forest
environment with the intent of controlling or halting the proliferation of nuisance organisms.” Make no mistake.
Halting the proliferation of nuisance organisms pretty much means what you think it does – kill weeds, bushes,
bugs and other small and obnoxious critters.
The passage cited above comes from an obscure but revealing document on the Washington Department of
Natural Resources (DNR) website entitled Appendix J: Forest Chemicals. It was published in April of
2011 and bears no author’s name. If you take the time to read this official government document, as probably
very few people ever have, you will learn that “The application of pesticides to forested lands does pose a risk
of impacts on fish and wildlife,” and that “The use of forest chemicals presents a variety of environmental
threats, including those to human health, marine and freshwater organisms, and terrestrial ecosystems.”
None of this will come as any surprise to hunters and activists in southwest Washington who have been making
precisely those claims for well over a decade. Last month, up to 300 outraged citizens gathered in Longview to

share their concerns with three state representatives and several Department of Fish and Wildlife (WDFW)
officials that pesticides are one of the underlying factors causing elk hoof disease. A common refrain by hunters
was that elk hoof disease and other major changes in the environment coincided with the onset of pesticide
spraying in the early 90s. At one point during the meeting, activist Bruce Barnes asked the audience to raise
their hands if they believed herbicides had a role in elk hoof disease. Eighty percent of the hands immediately
went up.
Shockingly, WDFW officials admitted during the meeting that although they have been investigating elk hoof
disease for five years, and without identifying its cause, they have not considered pesticides/herbicides as a
potential factor. According to the WDFW website, they are relying upon the National Council for Air and
Stream Improvement (NCASI) to help inform their understanding of this issue. In what is an obvious
conflict of interest, NCASI membership is composed of forest products companies and owners/managers of
industrial woodlands.
Even more outrageously, WDFW officials continue to insist there’s no
connection between herbicides and the health of our elk, even though a recently
published study conducted by researchers from the University of Alberta has
demonstrated exactly that. According to the researchers, herbicides can
dramatically alter the quantity and quality of forage available to elk, reducing
their favorite woody plant species by up to 50-70%. Elk thrive where they have
access to low-lying, non-toxic forage from new growth habitats high in
biodiversity. A lack of these conditions led the researchers to conclude that “the
elk herd at Mount St. Helens is currently in poor nutritional condition compared
to other herds in Washington.”

Along with resulting in poor elk nutrition, herbicides are also known to reduce
immune system strength, enabling bacteria to take advantage of severely
weakened animals. One of the most common chemicals used by timber
companies is an herbicide known as atrazine which was banned by the European Union in 2004 because
of persistent groundwater contamination. According to the National Toxicology Program, atrazine is
“immunotoxic,” disrupting the function of the immune system by as much as 70%.
These herbicides aren’t just bad for animals. They are also bad for humans. In 2010, in the small community
of Triangle Lake, Oregon, 41 out of 41 residents tested positive for atrazine contamination along with
another prevalent toxic chemical called 2,4-D. Not coincidentally, residents of Triangle Lake live adjacent
to Weyerhaeuser property that had been sprayed heavily with pesticides following a clear cut. Like many
communities around the Pacific Northwest, the people of Triangle Lake are now pressing for a
moratorium on pesticide sprays.
We too need a moratorium on pesticide and herbicide sprays in southwest Washington. We also need
funds for a series of truly independent research studies. WDFW has demonstrated their unwillingness to
question their cronies in the timber and chemical industries so it’s time to get people with some real
integrity to do their job for them.
It is apparent to my family, and just about every other hunter and conservationist I’ve spoken with, that
pesticides and herbicides are bad for our elk, bad for our people, and bad for our ecosystem. Government
officials had better start showing leadership on these issues, and quickly.

Columbia Newspaper Article
By Terry Otto, Columbian staff writer
Published: May 2, 2018, 11:01 PM
For the first time elk on the east side of the Cascade crest
have been found with hoof disease, according to the
Washington Department of Fish and Wildlife.
Elk near the city of Trout Lake near Mount Adams have
been reported limping, and tests administered to sick
animals have come back positive for treponemeassociated hoof disease, (TAHD).
State wildlife managers have maintained that
the bacteria cause the disease. They also say the disease
should not be able to prosper in the dryer soils of the east
side of the state.
“The new infections are in transitional areas,” said Kyle
Garrison, the hoof disease coordinator for Washington state. “It’s ponderosa pine country, where wet, west-side
meets the east side.”
The department plans to contract with USDA Wildlife Services to euthanize symptomatic elk, and Washington State
University’s College of Veterinary Medicine will test tissue samples.
“It’s a chance to see if it can be contained in that way,” said Garrison.
The WFDW thinks the prevalence within the herd is low as yet, with about seven to 10 limping animals.
There is the possibility that there could be up to 20 infected animals.
There is some reason for haste, since elk typically move into higher elevations in the spring.
“By the end of May the elk will move up to calve and graze up high. We want to get in there and euthanize them
before that,” said Garrison.

Search for lead scientist nearly complete
All of this comes as Washington State University is preparing to announce the winning candidate of its search for a
scientist to head up the investigation into the disease.
The Washington legislature approved over $1.5 million dollars for research into the disease, and assigned the task
to the university.
Charlie Powell, the senior public information officer for WSU, reported that the search for a scientist to lead the
study has borne fruit, and the winning candidate will be announced soon.
“We have selected a candidate from the pool and will be bringing them back for a second interview,” said Powell.
“We cannot release the name yet. The other candidates have to be notified first.”
He thinks an announcement will be made in the next two weeks.
The hoof disease first appeared in 2008 in western Washington and has spread quickly. It has now been confirmed
in 11 counties and affects roughly 70 to 90 percent of the animals within those herds.
Elk that develop the disease eventually end up with disfigured and mal-formed hooves that cause limping,
and eventually cripple the animal.
The WDFW has maintained that multiple bacteria, including the treponeme bacteria, is the cause of the
disease. But many hunters, guides, and others believe there is another cause that the department is
ignoring.
They believe intensive spraying of herbicides over vast areas of privately owned tree farms is causing a
deprivation of soil nutrients, resulting in poor nutrition and poor over-all health for the elk.

Bruce Barnes of Vancouver has been at the forefront of that battle. He insists the disease is caused by
these forest practices, and has frequently criticized the department for failing to recognize that. He says he
has not seen infected elk away from the tree farms.
“I’ve never seen an elk limping on the national forest lands,” he said.
Hunting guide Brian Lewis of Twisted Horn Outfitters agrees with Barnes. Until just recently he guided
hunts for elk near Mount Adams.
“I’ve hunted here all my life, and there were lots of elk here,” said Lewis. “I have seen the increase in
herbicide spraying in the last 10 to 15 years. I’ve seen deer and elk feeding in these areas a day after they
spray.”
These critics welcome the fact that WSU will be taking over the study of the disease. According to Powell,
the new scientist will be open to looking at possible causes beyond the bacteria.
“The candidates have all been made aware of the political climate,” said Powell of the critics of the WDFW
response. “They are all absolutely open to select causes from the public. No possible cause of this disease is off the
table.”
“Coming in, any good scientist will look at everything,” added Powell.
In fact, some of the work going forward is already taking place. The university has pathologists looking at
samples taken in the past and has soil scientists preparing research.
As of yet no viable method of managing the disease has been discovered. Euthanizing the sick animals may
slow the spread of the disease, but hunters, wildlife managers, and the general public are all anxious to find
some effective way of dealing with the disease itself.
With the infection now having spread to the east side of the Cascade Mountain crest the concern is it could spread
to the rest of the state, and into other states.
That prospect does not sit well with wildlife managers.
“No one wants to see animals suffer,” said Powell.

Mike Ellis Notes:
•

The information contained in this information sheet is to provide as much information that I can in order to
have a discussion regarding elk hoof disease.

•

Some of the articles published in this information sheet by the WDFW contain the same information in a
different format and date.

•

Glyphosate Herbicide known as “Roundup” is found in most Southwest areas of Washington state. Please refer to
the articles I gathered from research of Chemicals used by Weyerhaeuser as well as many farmers and cattlemen.

•
•

1984 – Monsanto pays millions to Vietnam War veterans affected by exposure to Agent Orange (Glyphosate
Herbicide). Monsanto developed and supplied the military with the defoliant chemical in the 1960s.

