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Presenter
Presentation Notes
Note position….but will try to give you a complete picture ranging from management decisions to current issues.



E X P E R I E N C E    Y O U R    A M E R I C A 

Elk  -or-  wapiti  -or-  Cervus elaphus 

History is critical 

Presenter
Presentation Notes
Cows ~500 pounds,  calves ~35 pounds, and bulls ~700 pounds.  Bulls re-grow antlers each year, can grow up to 1-1.5 inches/day.Primarily eat grass from late spring until fall,  still eats grass in winter but increases amount of woody vegetationCows, calves, and yearlings form herds;  bulls in bachelor groups or alone;   wolves were historically the primary predator;  migration is a key aspect of their life history because it allows them to herd and exploit different habitats at critical times such as winterPrior to European settlement of U.S., thought to be about 10 million elk in North America, today approximately 1-1.5 million; 300k in CO



E X P E R I E N C E    Y O U R    A M E R I C A 

History of elk in RMNP 

 Prehistoric game drives in 
park 

 First permanent settlers in 
1860 

 Elk were gone by 1880,  
wolves and grizzlies by 1900 

 Low elevation meadows 
were grazed and developed 

 

Presenter
Presentation Notes
Located above treeline along traditional elk migration routes; used almost exclusively for elk for over 6000 years, until the arrival of horses in late 1700s; some of the largest game drive complexes in Southern Rockies are in the park and required 50 people to operate.  Acknowledge jim benedict.Estes family were first permanent settlers….market hunting….meadows, grazed, hayed, developed (golf course and big lodges in MP and HP).  Clear shift to tourism between turn of century and creation of park in 1915.  Acknowledge Curt Buccholtz.No definite knowledge of migration routes, wintering habits – however elk migrate along game drives as expected, and early settler Abner Sprague described thousands coming down just before christmas and hundreds of elk being brought to Denver by wagon-loads in winter (where they were sold for 3-4 cents/pound, suggesting elk did winter in the Estes Park/RMNP area.
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1900 Present 1930 

 28 elk were reintroduced 
in 1913-14 and 
intensively protected 

 Public support was 
considered critical to the 
agency’s survival 

 By 1930 there were ~350 
elk 

NPS Historic Photograph Collection 

History of elk in RMNP 

Presenter
Presentation Notes
From Yellowstone by Estes Valley Improvement Association.  No hunting allowed until 1939.NPS  created after several years of intense lobbying by several conservation groups led by the American Civic Association. These groups felt it was necessary to have an agency with the sole responsibility of managing the nation's national parks and monuments. But…many members of Congress, particularly those who supported the U.S.F orest Service, disagreed, and threats to abolish the agency continued after it was established (Sellars 1992). Stephen Mather, (1st NPS director) was cognizant of these threats, recognized the important role that large numbers of satisfied visitors could play, politically and economically, in ensuring the agency's survival. Thus, in carrying out the dual mission of conservation and access, Mather emphasized only half of the equation, accommodating to tourism and providing for public enjoyment (Sellars 1992). Selected resources were protected, encouraged.This led to goal of increasing desirable, visible wildlife species at almost any cost, predator control or artificial feeding (particularly bison – though certainly not restricted to them).
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1900 Present 1930 1940 

 NPS scientists expressed 
concerns as early as 1932 

 Initially focused on acquiring 
more winter range 

 By 1940 in RMNP: 
 ~1,100 elk 
 ~1,400 mule deer 
 reductions recommended 

History of elk in RMNP 

George Wright 1904-1936 

Presenter
Presentation Notes
Early programs were noticeably successful, particularly with regard to mule deer, elk, and bison populations.This exhilaration was short-lived.  Some NPS scientists, led by George Wright who established natural resource management in the NPS with his own money,  began to express concern as early as 1932 that the capacity of the winter ranges to support large numbers of ungulates was decreasing in many parks (Wright et al. 1933).  Including YELL, GRCA, YOSE, ROMO, SEQUOIA. These scientists advocated reduction of some of the ungulate herds to preserve habitat conditions.  THIS FORMED A BASIS FOR THE APPROACH EMPLOYED BY MANY IN THE NPS (but note reference was ‘no’ ungulates).  It has also been argued that Most managers were not concerned about changes in range conditions, but were alarmed by the prospect that animals could end up dying along park roads in view of park visitors (Sumner 1983).George Wright and Oliver Toll (super of YELL) killed in head on collision when tire in oncoming vehicle blew.In RMNP, most of the studies focused on aspen, willow, sagebrush, and bitterbrush on winter range areas (lower elevation east side meadows and surrounding areas, we are sitting in the middle of it).  Because extensive development and grazing had occurred in the area, RMNP decided a first approach was to obtain the lands and remove the cattle and development, in the hope of alleviating competition for food between elk and cattle.  However, elk and deer continued to increase, and in RMNP by 1940, local rangers recommended herd reductions.  This paralleled efforts in YELL.



E X P E R I E N C E    Y O U R    A M E R I C A 

1900 Present 1930 1940 

 RMNP controlled deer and 
elk (to ~400-800 of each) 

 Goal was to control with 
hunting outside RMNP 

 The rise of ‘natural 
regulation’ in Yellowstone 
influenced management 

1970 

History of elk in RMNP 

Presenter
Presentation Notes
Consensus began to emerge that controls were necessary.  Shooting and translocation were only options.  (Land acquistions to add winter range for example, took place largely in the prior 10 years.)You can find quite a bit of internal park correspondence and investigation prior to implementation of these programs.  Range conditions were documented and removals were suggested accordingly, sometimes they were or were not implemented.  In a big picture sense, this was adaptive manaement, for there were periods where removals were lessened or ceased alltogether because condtions seemed to be improving.  However, there were then quickly implemented once it was clear results were not what managers desired.Control programs were instituted…primarily YELL and ROMO  --  Media became more involved in 60s and disapproval for the programs was widespread.  So as we look at programs instituted today, one must remember that these programs went on for 20+ years before they were shut down and a new direction took place.Widespread dissaproval led to establishment of  Special advisory board (by sec. of intertior). The committee concluded that, wherever possible, parks should be managed to maintain a reasonable illusion of a primitive state; it also described situations where intervention might be necessary to maintain that condition.  Public pressure for cessation of wildlife control programs continued to increase and, consequently, in March 1967 the United States Senate held field hearings on the control of elk in Yellowstone. Faced with intense political pressure, including threats to cut its budget, the NPS agreed to immediately stop killing elk in the park (IJ.S. Senate Subcommittee of the Committee on Appropriations 1967). This decision was soon applied to other parks despite the fact that NPS Administrative Policies, reflecting the recommendations of the Leopold Report, supported the control of wildlife populations "..when necessary to maintain the health of the species, the native environment, and the scenic landscape .."
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1900 1930 1940 1970 2007 

 Natural regulation, public 
scrutiny, and science 

 NPS units generally had a 
‘hands-off’ and monitor approach 

 In 1995, RMNP initiated research 
to inform an elk and vegetation 
plan 

History of elk in RMNP 

* 

WHY? 

Presenter
Presentation Notes
Began period known commonly as natural regulation – primarily applied in YELL, but this terminology has been used as a servicewide approach to ungulate management, and it is not necessarily inappropriate .  For example, only three native ungulate control programs at this time ,  WICA and THRO bison and GRTE elk – and only GRTE used lethal removals, and only did so as part of enabling legislation to get the park established (which enables public harvest to control population numbers).The emergence of activist citizen groups concerned with resource issues combined with increased access to the courts has, since 1970, brought about an unprecedented era of public involvement in environmental decisions (Schectman 1978). Over that period, the power of activist groups has grown dramatically. Similarly, the science has also increased dramatically, since 1970 and continuing today in many units, not just large western parks.



Presenter
Presentation Notes
What initiated the research and planning efforts?  Why now?1st – Vegetation conditions.  Willow and aspen and upland shrubs on winter range.Note clonal nature, effects on willow and aspen establishment.



Presenter
Presentation Notes
2nd - Distribution and abundance of elk not known with any certainty.Population counts had been done annually, but it was impossible to tell if they were complete, partial, etc.  There was no standardized survey, so we could only guess at approximate numbers.



Presenter
Presentation Notes
Proportion from town?  And town related concerns…again both good and bad



Presenter
Presentation Notes
Visitor viewing - albeit quite crowded on weekends, this was generally considered a good thing in terms of exposing people to their park and wildlife and elk viewing extended the fall tourism season.  Some safety issues with intensive use when bull elk are in rut, but these are for most part handled.



Presenter
Presentation Notes
Human elk conflicts.
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  “The NPS will preserve the natural resources, 
processes, systems, and values . . . in an 
unimpaired condition, to perpetuate their 
inherent integrity and to provide present and 
future generations with the opportunity to enjoy 
them.” 

NPS Policies 

Presenter
Presentation Notes
Note ability to control native animals under certain circumstances, particulary to prevent degredation of park.



Elk and vegetation research 

 Prior monitoring work 

 Focused research began 1995 

 Final plan in 2007 

 Elk surveys ongoing; vegetation 
monitoring initiated in 2008 

 Research continues on specific 
topics (disease, fertility control) 

 

E X P E R I E N C E    Y O U R    A M E R I C A 

Presenter
Presentation Notes
What did they find, how did they use it?



What was found and how was it used? 



Elk population in RMNP during winter 

•250-400 observed in 
park last winter 

•Plan: 600-800 elk in 
park (basis…) 

•Reductions took 
place from 2008-
2010, but not last 
winter (too few) 

 



•Elk appeared in town in 
late 1970s 

•Town population peaked 
~2,400  

•Recent declines 
attributed to the two out-
migration events, larger 
harvests 

•Only 200-400 during last 
winter 

But what about those ‘town elk’? 



Elk population summary 

•Elk population in park stabilized at ~1,000 

•Until last winter, the park population had been ~600 

•The park’s goal is 600-800 in RMNP during winter 

 •Elk population in town peaked at ~2,400 in 2003 

•Appear to be far fewer elk recently 

 •Fewer elk in both areas during winter is due to 
migration, increased harvest, and management actions 

•Future population size will be affected by a variety of 
factors 



Vegetation 
~ 1900 

 Land use changes  
 Elk numbers 
 Wolves and grizzly bears 

1997 

Photo by Todd Jirsa 



Moraine Park 1937 Moraine Park 1996 

1 km 2 km Riparian Shrubs Water N 

Willow 

Presenter
Presentation Notes
Elk suppressed willow size and reproductionElk suppressed production of grasses and forbsNo major changes in plant species biodiversity (4, 35 years)



Aspen 

Regenerating stands 

Non-regenerating stands 

Primary Winter Range 

RMNP 



Vegetation Management 
Fencing 

 Temporary fencing will allow 
restoration while providing 
target elk population size 

 EVMP identified need for up 
to 600 acres fenced 

Vegetation Restoration Methods 

Presenter
Presentation Notes
Vegetation management componentsTemporary fencing is a key part of our integrated management approach to allow restoration while providing  a wintering elk population of 600-800 elk in the park. Fences will be in place until monitoring results indicate plants can withstand browsing,  potentially 10 to 20 yearsThe plan calls for fencing up to 600 acresAnother aspect of Vegetation management is the potential for use of other vegetation restoration methods, such as planting willow or reintroducing beaver 



1995 Research Exclosure 

Presenter
Presentation Notes
These photos illustrate two extremes – inside this research exclosure 14 years after the fence went up we have good cover of tall willow; While outside the fence there is limited willow cover, no current beaver activity;  This is not to say that conditions inside the fences is what we are ultimately after eitherThe fences are a tool that will allow vegetation to be restored to a point where it can withstand a reasonable level of browsing and be sustainable



Fencing (2008-
2011) 

Total ~ 206 acres fenced 
 ~190 acres on winter 

range; open habitat 
types on winter range  = 
3400 acres (~5% 
fenced) 

 16 acres fenced in 
Kawuneeche Valley 

 2012 ~ 20 acres planned 
in Upper Beaver 
Meadows 
 
 

Presenter
Presentation Notes
About third of way there, this year ~20 acres in upper beaver meadows.  2013 bigger review, will determine after that to see.  None in 2013, re-evaluate at 5 years.  Will depend on response in exclosures.



Selection of Locations and Sizes 
 Input from recognized experts on aspen & willow to target 

ecologically effective sizes and locations of fences 

 Beaver family requires  >10 acres of tall willow 

 Areas most needing restoration coincide with high visitor 
use areas 

Presenter
Presentation Notes
Viewed on a landscape scale this amounts to a relatively small protected area in the broader context of the winter range, so it is important that we target ecologically effective sizes and locations of fencesWe’ve been able to rely on Research and Input from recognized experts to guide us   --For example research has estimated that a minimum of about 15 acres of tall willow habitat is needed to support a small beaver colony         consisting of one family over the long term, so we are shooting for this as a minimum size either for individual willow fences or clusters of       smaller fencesUnfortunately areas most needing restoration coincide with high visitor use areas.    -Elk concentrate in montane meadows where the roads and facilities are located   - Double edged sword – fences are often quite visible, which is an impact in the short term, but at the same time restoration and ability to       observe a variety of species in their natural habitat is also going to be very visible in the long term 



Willow after 3 growing seasons Aspen after 2 growing seasons 

Early Results 



Vegetation Monitoring 
 Monitoring plan for aspen, 

willow and upland habitats 

 212 permanent plots  

 Annual measurements 

 In depth review every 5 yrs 

Presenter
Presentation Notes
Monitoring will be the key to determining whether we are meeting our vegetation objectivesIn the past several years we’ve worked with Linda Zeigenfuss, USGS-BRD to design a vegetation  monitoring program to monitor aspen, willow and upland habitatsDetailed protocols were developed212 plots have been established and baseline data were collected



Public Expectations and Perceptions  

 Education/Involvement 

 Trade-Offs:  
 intensive management vs. 

positive results 

 Appreciation for: 
 Ecosystem balance  
 Habitat improvement 

supporting biodiversity 
 Improved recreational 

opportunities 

Presenter
Presentation Notes
A key part of a successful process will be Educating and Involving stakeholders, including park staff; There are trade-offs that come with intensive management; So it is important for us to convey and help visitors and other stakeholders appreciate the positive trade offs, such as the resulting balance between elk, vegetation conditions and other species 



Work in Progress 
 Uncertainties 

 Significant ecosystem changes 
 How will resources/system respond to management? 
 Role of Chronic Wasting Disease 

 Persistence 
 Adaptability 

Presenter
Presentation Notes
Sig ecosystem changes – e.g., elk migration changes, climate changePersistence of veg once fences removedAdaptibility is key



Presenter
Presentation Notes
On surface, the disease appears similar, same signs and outcome – they are infected with prions and die.  But there is much less information on CWD compared to what we know about deer.  All we really know about elk is that:Prevalence appears to be lower than in deer; elk <1 to 3%, deer 5 to>20%Disease course can be longer 12-40 mos., versus 2 years or so in deer.But we have almost no knowledge about what factors influence the disease or how it can affect the population dynamics of elk.



E X P E R I E N C E    Y O U R    A M E R I C A 

Presenter
Presentation Notes
Our study area is located on the east side of Rocky Mountain National Park.  This is an ideal place to study the full potential for the effects of CWD on elk due to a long history of exposure.  In fact, the first free-ranging case of CWD was documented in an elk from this area in 1981, although it likely originated to the north at least 10-20 years prior to this case.In addition, for most of the last 30 years since the disease was first observed in the park, densities were very high in winter and up to 20-100 elk per sq. km.



E X P E R I E N C E    Y O U R    A M E R I C A 

CWD objectives 2008-2011 

•Efficacy of live-test (rectal 
biopsies) 

•Prevalence (% infected) 

•Mortality & annual survival 

•Effects on population 
growth 

Presenter
Presentation Notes
With that in mind – and the fact that little was known about CWD in elk, we had two primary objectives.  First, how reliable are rectal biopsies.  Tonsil and rectal biopsies have been pretty well vetted for deer, but not so for elk.  Second, what is the prevalence of CWD in elk in RMNP?  Prevalence = percentage of the population that has the disease.We were also able to look at mortality and survival.  Is CWD a major reason for mortality or is it all due to vehicle collisions, predation, or some other cause?  Finally, we wanted to evaluate effects on population growth.  In particular, what is the relationship between the % of elk infected with CWD and the ability of the population to sustain itself.  At what point does CWD cause population declines?



E X P E R I E N C E    Y O U R    A M E R I C A 

Methods 

•Sampled & collared 136 
adult female elk 

•Removed infected elk 

•Monitored remaining elk 

•Resampled, euthanized 
20-34 elk per year 

Presenter
Presentation Notes
Only healthy appearing elk darted; initial removals (of infected elk) determined by rectal biopsies. – emphasize this means we start with a study group that all tested negative via rectal biopsy (almost a clear population).  monitored elk at least once per week, which means we checked if they were alive and collected entire carcass or conducted field necropsy to determine cause of mortality if found dead;euthanized elk transported intact for to perform necropsies, this was part of the park culling program.  Emphasize this allowed us to resample elk that were test negative 1-3 years earlier.



E X P E R I E N C E    Y O U R    A M E R I C A 

Efficacy of rectal biopsies 

•Missed earliest cases 
(~20% in elk from RMNP) 

•13% of female elk infected 

Presenter
Presentation Notes
Safe, easy, and repeatable.‘Early’ cases considered those where prions are only in retropharyngeal lymph nodes.  In all but one case (>20 elk), the obex and rectal biopsy were identical.  Supports the idea that prions first appear in the retropharyngeal lymph nodes and then obex and rectum.So if you have a population where CWD has only recently been exposed to CWD this would not necessarily be a good test because more animals would be in an early infection state.It is also notable though that all positive cases were correct, so if prions are found in the rectum the elk is always infected.
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Harvested & euthanized elk were censored 
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Survival of test-negative elk, 1-3 yrs post sampling 

Presenter
Presentation Notes
Survival of test negative elk refers to those that were tested at the start of the study.  So remember that we are essentially starting with a clean population, except for those that we missed in an early disease state.So the first year almost represents a disease-free population, with a 97% survival rate in the absence of hunting, which was censored from this analysis.But as we move through the study, these elk are being exposed to prions and start dying of CWD, particularly towards the end of year two in the study and into year three, by which time annual survival was 85%.
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Harvested & euthanized elk were censored 

Survival of test-negative elk, 1-3 yrs post sampling 

Yr 1 
n = 126 

Yr 2 
n = 91 

Yr 3 
n = 56 

Presenter
Presentation Notes
This shows the same data with 95% credible intervals, which you can see increases each year of the study due to smaller sample sizes, which were being caused by our research and management removals and to a lesser extent by natural elk mortalities.Despite this variation it is notable that the lower CI in year 1 does not overlap that of year 3.One concern about this is the fact that the values we observed in year 2 and 3 may have been even lower if the infected individuals had not been removed at the start of the study. And note again, this does not include hunting and we know that even though in the park, approximately 3-5% of these are likely harvested.From population perspective this is very concerning as well given that the majority elk populations in the western U.S. tend to be sustainable once adult female survival is 85% or lower.  



CWD 
Other 
Harvest 

Yr 1 Yr 2 Yr 3 

Sources of mortality for test-negative elk,  
1-3 yrs post sampling 

Presenter
Presentation Notes
This graph shows the sources of mortality through the study and suggests that CWD was the primary factor causing the increased mortality.Note that in the first year only one elk died of CWD, and that this increased each year despite a smaller number of overall elk that were in the study.  Hunting is also shown, but the only year that was realistic is the first, because letters were sent out in subsequent years requesting that hunters avoid harvesting collared elk.  Other sources of mortality included vehicles, predation, and unknown causes.  In reality, the number of CWD mortatlities in year 2 and 3 was likely even higher because we did not get to the carcasses before they were consumed and some were suspected of having CWD due to body condition. 



E X P E R I E N C E    Y O U R    A M E R I C A 

•Carcass collections,  
2001-2009 (no collars): 

16% (4/25) of males had 
CWD 
45% (24/53) of females 
had CWD 

Bruce Gill 



E X P E R I E N C E    Y O U R    A M E R I C A 

Survival & Population growth 

•CWD will cause 
declines when 5-35% 
of elk are infected (in 
absence of hunting)  

Presenter
Presentation Notes
Assumes 25 calves:100 cowsDecline when CWD = 15% prevalenceNote lambda vs. prevalence is altered by calf:cow ratios (relatively low in RMNP)



E X P E R I E N C E    Y O U R    A M E R I C A 

Implications for elk 

•Prevalence can reach >10% in elk herds with a 
long history of exposure 
 •CWD can negatively impact cow survival 
 •CWD is predicted to cause population declines 

in this herd when prevalence reaches 5-35% 
 

•Rectal biopsies can provide a useful research & 
monitoring tool (but misdiagnose earliest cases) 

Presenter
Presentation Notes
Both rectal and obex miss early stages of prion infection and cannot be used to establish absence of CWD in individualsAdditional work is needed to determine factors that influence prevalence in elkCWD-caused mortality can exceed natural rates of mortality and kills cows that are prime breeding ageFurther refinement of metrics is needed, relationship is partly driven by low calf:cow ratios 
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