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Summary of WDFW Operations Regarding Treponeme-associated Hoof Disease (TAHD)
in Southwest Washington Elk
Collections:
•
•
•
•
•
•

Occasional reports of hoof deformities began in the Boistfort Valley in the mid-1990s. By
2008, the number of reports of elk with abnormal hooves and lameness and the geographic
scope had increased significantly.
WDFW initiated a scientific investigation into these reports in March of 2009.
Since the initial investigation, 43 elk have been collected and extensively analyzed by
veterinary experts in the field of Microbiology, Pathology, and Immunology.
Sampled elk ranged from 3 to 4 months up to many years in age from areas that were both
affected and unaffected by hoof disease.
Collections of elk took place outside of hunting seasons from 2009 through 2013 within five
counties in Southwest Washington and two control counties east of the Cascade Range.
Samples from these elk were sent to five independent labs in the United States and Europe.

Working Groups:
•

•

•
•
•
•

In 2012, the Department established a Hoof Disease Technical Advisory Group (HDTAG)
with members from several universities, government agencies, and research and diagnostic
laboratories in the field of veterinary medicine. This group has guided the diagnostic
investigation.
A Hoof Disease Public Working Group (HDPWG), consisting of local constituents
representing multiple entities including County Commissioners, local landowners and
businesses, sportsman groups, government agencies, and universities was also established in
2012.
The role of both groups is to collaboratively discuss research and management questions and
options, share information, and communicate with the public.
To date, the groups have assisted with the ongoing development of a management approach
and have participated in discussions to address further hoof disease research needs.
The HDPWG is currently scheduled to meet as needed when results from studies evolve or in
response to developments. The public is welcome to attend these meeting and are given a
public comment period to address the group.
Results of these meetings, available presentations, and public comments can all be found on
the hoof disease webpage: http://wdfw.wa.gov/conservation/health/hoof_disease/

Diagnosis:
•
•

Treponeme-associated hoof disease (TAHD) of elk results in abnormal hoof growth,
cavitating sole ulcers, and in severe cases, eventual sloughing of the hoof capsule.
All evidence to date indicates that the disease is caused by infectious treponeme bacteria and
appears to be very similar to a disease complex known as digital dermatitis, the most
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•

common infectious hoof disease of cattle, and in some parts of the world, sheep and goats
(TAHD of elk most closely resembles contagious ovine digital dermatitis in sheep).
It is likely that environmental factors are important in disease initiation and propagation as
the bacteria are suspected to persist in wet soil conditions and spread to new areas on the
hooves of infected animals.

The Department is addressing hoof disease through the following:
•

Distribution:
Continued monitoring of unconfirmed public observations of limping elk through an online
reporting tool in an effort to determine the geographic scope and extent of hoof disease:
http://wdfw.wa.gov/conservation/health/hoof_disease
See Appendix A below for additional material with more details.

•

Prevalence:
In the spring of 2015, an in-depth citizen science based survey took place in an attempt to
understand the prevalence of hoof disease in the Mt. St. Helens and Willapa Hills elk herds.
Over 300 volunteers surveyed expansive areas within Regions 5 and 6. This is an ongoing
study with first year results likely available in the fall.
See Appendix A below for additional material with more details.

•

Survival:
In February of 2015, the Department captured and collared 78 elk from affected areas to
characterize the effects of hoof disease on annual survival of adult (≥2 years) cow elk. The
study has additional components attempting to measure the fitness and nutritional condition
of cow elk affected by hoof disease. This is an ongoing four year study.
See Appendix B below for additional material with more details

•

WAC 232-12-286:
Hunters are required to remove the hooves of any elk taken in GMUs 501-564 and 642-699
within Southwest WA and leave them on site as a precautionary measure in an attempt to
minimize the spread of the TAHD in elk.

•

Euthanasia Protocol:
Elk with severe clinical symptoms within rural/urban interface environments will be
evaluated by WDFW staff and potentially dispatched through specified euthanasia criteria.
Protocol submitted for SEPA review with a Determination of Non Significance finding.
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Appendix A
DISTRIBUTION:
Reports of Observations of Limping Elk to Date from Website Reporting Tool:
Total # of Reports Since
2012

Total # of Reports After
09/15/2014

Limping

597

150

Dead

142

28

Total

739

178

25/28 reported as
harvested

PREVALENCE
GOAL:
• The goal is to better understand hoof disease and reasonably proximate the proportion of
elk affected across the southwest Washington landscape
OBJECTIVES:
• Develop a sampling strategy at a landscape scale considering the limitations of available
information for Mount St. Helens and Willapa Hills elk herd population structure
• Implement citizen science as a way to accomplish study goals
• Determine the ratio of limping elk to the total number of elk observed within accessible
areas in southwest Washington
IMPLEMENTATION:
• Pilot Study Conducted August 2014
• Citizen Science Project Spring 2015
o >300 volunteers
o 150 survey waypoints across 10 counties reasonably accessible by vehicle
o 140 surveys successfully completed by volunteers
o WDFW staff completed another 33 surveys to fill in coverage gaps over areas that
were determined to be inaccessible to volunteers
o Currently analyzing data with first year results likely available in the fall
INITIAL FINDINGS
• Approximately 7,300 miles were traveled by volunteers during the survey effort
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•
•

283 groups of elk were observed, totaling approximately 2680 individual elk
Further analysis will investigate model specifications, spatial covariates, and sample size.

Figure 1. Map depicting starting waypoint locations throughout ten counties in southwest
Washington for the 2015 Citizen Science Protocol Survey

Figure 2. Map depicting the starting waypoints and individual elk group observations during the
2015 Citizen Science Protocol Survey
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Figure 3. Map depicting individual elk group observations with graduated symbol size based on
elk group size. Zero represents a survey where elk were not observed
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Appendix B

ASSESSING THE POTENTIAL EFFECTS OF TREPONEME ASSOCIATED HOOF
DISEASE (TAHD) ON ELK POPULATION DYNAMICS IN SOUTHWEST
WASHINGTON
PROJECT UPDATE
AUGUST 2015
RESEARCH GOALS AND OBJECTIVES
Our initial research goal was to quantify how TAHD affects the survival, pregnancy rates,
productivity, and nutritional condition of adult female elk. However, since we conducted
captures in February 2015, we have added an additional objective related to increasing our
understanding of disease progression.
Estimate the effects of TAHD on survival of adult (≥ 2 years old) female elk.
Determine cause-specific mortality rates for adult female elk that have TAHD.
Estimate the effects of TAHD on the pregnancy rates of adult female elk.
Estimate the effects of TAHD on elk productivity (i.e., survivorship of calves).
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.

1.
2.
3.
4.
5.

STUDY AREA
•

5 Game Management Units (GMUs) within the Mount St. Helens elk herd area (see Figure 1)
o 520 (Winston), 522 (Loo-wit), 524 (Margaret), 550 (Coweeman), 556 (Toutle)

METHODS
•
•
•
•
•
•
•

Conducted initial captures February 17-20 and 23-27, 2015
Captured elk via aerial darting
Marked elk using a colored and numbered ear-tag and mortality-sensitive GPS-equipped
radio-collar
Assessed pregnancy status and body condition at time of capture
Collected a canine tooth for age determination via analysis of cementum annuli
Noted the condition of hooves
Will conduct additional captures annually to maintain a sample size of 60 affected elk and 20
control elk
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PRELIMINARY RESULTS
•

Captures
o Captured 81 elk
o Radio-collared 78 elk—58 affected by TAHD, 20 with no visible signs of TAHD
o 2 died during capture process and we released 1 without marking it because it had a
broken leg unrelated to TAHD or capture
o The distribution of capture locations are provided in Table 1 and Figure 1

•

Survival
o We censored two elk affected by TAHD from any survival analysis because they died
within 30 days of capture
o Survival since time of capture has been 0.91 (51/56) for elk affected by TAHD and 0.95
(19/20) for elk with no visible signs of TAHD.
o Survival within biological year 2015 (May 1, 2015–April 30, 2016) has been 0.93 (51/55)
for elk affected by TAHD and 0.95 (19/22) for elk with no visible signs of TAHD.
o We are waiting for lab results before making an official determination related to cause of
death, but all elk have been located intact with no visible signs of predation or trauma.

•

Location Data
o Have generated >17,000 locations (see Figure 1)
o Average fix rate has been 71%, which is adequate for this project.

•

Observation of Hooves During Capture
o We observed a great deal of variation in the condition of hooves from elk visibly affected
by TAHD (Figure 2).
o Interesting observations with regard to visible deformities and lesions include:
 Involved the rear hooves in 98% of affected elk
 Involved just 1 rear hoof in 72% of affected elk
 Involved the front hooves in 10% of affected elk
 Involved more than 1 hoof in 26% of affected elk
 Involved the rear left hoof in 62% of affected elk
 Involved the rear right hoof in 57% of affected elk

•

Pregnancy
o 64% (49/76) of the adult elk we assessed for pregnancy status were pregnant
 58% (33/57) of adult elk affected by TAHD were pregnant
 84% (16/19) of adult elk with no visible signs of TAHD were pregnant
 None of the four elk we classified as yearlings was pregnant.
o For comparison, McCorquodale et al. (2014) reported an overall pregnancy rate of 67%
for the 109 adult female elk they captured 2009-2012
o We cannot conduct a full analysis of our pregnancy data until we get results from the
cementum annuli analysis, which will allow us to account for the effects of age
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•

Body Condition
o We estimated body mass and ingesta-free body fat (IFBF) for 76 of the 77 adults we
captured.
o All elk were in generally poor condition
o Body Mass
 For elk affected by TAHD, mean body mass was 194.4 kg (range = 155.5–225.2 kg)
 For elk with no visible signs of TAHD, mean body mass was 205.2 kg (range = 177.2–
230.5 kg)
 For comparison, McCorquodale et al. (2014) reported a mean body mass of 218.2 kg.
o IFBF
 For elk affected by TAHD, mean IFBF was 3.07% for non-pregnant cows and 5.01%
for pregnant cows
 For elk with no visible signs of TAHD, mean IFBF was 1.91% for non-pregnant cows
and 5.74% for pregnant cows
 For comparison, McCorquodale et al. (2014) reported a mean IFBF of 3.38% for nonpregnant cows and 5.95% for pregnant cows
o We cannot conduct a full analysis of our body condition data until we get results from the
cementum annuli analysis, which will allow us to account for the effects of age

•

Modification to Study Design
o Will move capture dates from February to December, which will allow us to:
 Assess body condition in late-autumn, which will allow for stronger inferences because
we can account for lactation status
 Estimate autumn condition from captured elk rather than hunter-harvested elk
 Assess calf survival via determination of lactation status instead of conducting calf-atheel surveys in August-September.
o Will attempt to recapture all 20 ‘control’ elk annually to ensure they maintain their control
status
 Having this knowledge will strengthen our final analyses
o Will recapture 20-25 elk affected by TAHD annually to assess disease progression.

Table 1. The number of female elk WDFW captured in each GMU,
the number of those elk that had visible signs of TAHD and the
number of elk that appeared to be unaffected (Control).
GMU
TAHD
Control
Total*
520
24
6
30
522
11
3
14
524
1
3
4
550
15
5
20
556
9
5
14
Total
60
20
80
* Totals do not include the elk that WDFW chose not to mark because
it had a severely broken back leg.

8

Summary-WDFW TAHD Effort
26 August 2015

Figure 1. Map depicting the locations where WDFW captured and radio-collared 58 elk
affected by TAHD (red stars) and 20 elk with no visible signs of TAHD (yellow stars), February
2015. Also included are the location fixes for each elk that WDFW has collected March 1–
August 25, 2015.
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Figure 2. Series of photos showing wide variation in the condition of hooves of elk that had
TAHD and WDFW captured and fitted with GPS-equipped radio-collars.
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