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Elk CensusElk Census

An elk c ensus is c ond uc ted  eac h January to estim ate the size of the northern 
range elk herd .  W e worked  with the 1999-2012 elk c ensus d ata to help us gauge 
the im pac t of elk herd  size and  d ensity on aspen growth.  The size of the elk herd  
wintering on the northern range has d ec reased  signific antly over the period , from  
approxim ately 11,975 to 4,174, Figure 3.  Ad d itionally, the d istrib ution of the elk 
on the land sc ape has b een altered , b oth b y wolf reintrod uc tion and  a red uc tion in 
elk perm its for hum an hunters outsid e of Y NP b ound aries.  Of the approxim ately 
4,174 elk that now c om prise the northern range herd , a m uc h greater perc entage 
of them  winter on the western portion of the range Figure 4.  The lower elevation 
areas in the western portion of the northern range m ean elk c an avoid  the d eeper 
snows whic h m ake esc ape from  wolves m ore d iffic ult and  find  b etter c lim atic  and  
foraging c ond itions for severe Roc ky M ountain winters.  W e hypothesize that the 
red uc tion in the overall elk population and  the shift of the herd  to lower elevation 
areas will allow a red uc tion in b rowse pressure on the aspen stand s in the 
eastern and  c entral portions of the northern range and  m ake them  b etter ab le to 
regenerate new overstory stem s than stand s in the western portion of the range.

Kernel Density EstimationKernel Density Estimation
Kernel Density Estim ation (KDE) provid es a prob ab ility estim ate of 
an event oc c urring in spac e.  For this stud y the Y ellowstone W olf 
Projec t provid ed  c oord inate d ata on wolf loc ations and  elk kill 
loc ations.  By using a KDE we were ab le to c reate raster surfac es 
showing the prob ab ility of wolf presenc e in partic ular loc ations and  
where areas with the greatest prob ab ilities of elk pred ation (b y 
wolves) were m ost likely to oc c ur.

To d eterm ine the spatial extent of wolf pac ks in the northern range 
we ob tained  telem etry d ata gathered  via rad io c ollars on wolves in 
three pac ks; Leopold , Rose Creek and  Druid .  The telem etry d ata is 
a series of 1,439 U TM  c oord inates for the three pac ks.  The KDE's 
in the im age show the c ore and  hom e ranges of the pac ks.  The 
c ore range is 50% of the telem etry c oord inate d ata for a given pac k 
and  represents the area the pac k uses m ost intensively.  The hom e 
range is 95% of the telem etry c oord inates for a given pac k and  
represents the areas pac k m em b ers only oc c asionally patrol.

Wolf Pack KernelsWolf Pack Kernels

Elk Kill KernelsElk Kill Kernels
Between 1996 and  2012, field  sc ientists c ollec ted  5,211 known 
positions of where elk were killed  b y wolves on Y NP’s northern 
range. W e used  this d ata to d evelop a KDE m ap illustrating areas 
of high pred ation risk for elk on the northern range, showing where 
elk were m ost likely to have b een killed  b y wolves.  

The growth of aspen (Populus trem uloid es) within Y ellowstone National Park (Y NP) 
has experienc ed  nearly a c entury of very lim ited  overstory rec ruitm ent, Figure 1 
(Ripple and  Larsen 2000). Ripple and  Larsen suggest the loss of an apex pred ator, the 
gray wolf (Canis lupus), m ay play a key role b y altering the d ensity and  b rowsing 
b ehaviors of the park’s herd  of Roc ky M ountain elk (Cervus c anad ensis nelson) on 
aspen (Ripple and  Larsen 2001).  During winter elk heavily b rowse young aspen 
stem s and  sinc e the 1926 wolf extirpation from  Y ellowstone National Park there has 
b een little to no rec ruitm ent of aspen stem s into the overstory.  

IntroductionIntroduction

In 1995 the gray wolf was reintrod uc ed  to the park, and  has sinc e spread  ac ross the 
northern range.  This has provid ed  an opportunity to stud y the top-d own effec ts 
pred ators c an have upon the ec ologic al interac tions b etween c arnivore, herb ivore, and  
vegetation, also known as a “trophic  c asc ad e”.  A trophic  c asc ad e c an b e thought of as 
the trad itional food  c hain, b ut m oving from  the top d own.  Pred ation of higher trophic  
level anim als (wolf) affec ts the d ensity, foraging b ehaviors, and  spatial d istrib ution of 
lower level herb ivores (elk), whic h sub seq uently affec ts the growth and  form  of the 
vegetation (aspen).
This stud y seeks to id entify if Y NP aspen growth has inc reased  sinc e the reintrod uc tion 
of the wolf into the park.  The poster represents our efforts to organize field  d ata on 
aspen, elk and  wolves, represent them  spatially in a Geographic  Inform ation System  
(GIS) and  use spatial analysis to look for ec ologic al patterns in the d ata.Aspen PlotsAspen Plots
For the past 15 years we have b een gathering d ata from  113 aspen stand s on the 
northern range of Y ellowstone National Park.  W e have m easured  b rowsing pressure 
and  the height of aspen suc kers (root sprouts) for eac h plot.  Eac h of the plots 
c onsisted  of a 1 x 20 m eter b elt transec t, that would  b e m easured  annually noting the 
aspen suc ker heights and  the perc entage of suc kers b rowsed  b y elk.  

The graphs b elow represent the b rowse pressure (left) and  the m ean suc ker height 
(right) for aspen plot num b er 5, whic h c an b e loc ated  in the m ap ab ove. Plot 5 exhib its 
c harac teristic s of a plot that has seen aspen growth inc rease sinc e 1999.  There is a 
c orrelation b etween the red uc tion of b rowse pressure and  the m ean height of suc kers, 
even with an inc rease in the num b er of b rowsed  suc kers.

The d ark b rown areas represent the 50% kernel, an area 
enc om passing one-half of the elk kill d ata points and  ind ic ating the 
areas that elk were m ost likely to b e killed  d uring the period .  The 
lighter b rown area is the 95% kernel, illustrating a larger geographic  
area where m ost of the elk kills oc c urred .   One of the hypotheses 
we are testing is whether or not aspen stand s in high d ensity kill 
areas will b e avoid ed  b y elk.  If elk alter their foraging patterns in 
the areas of highest pred ation risk from  wolves we would  expec t to 
find  a lower perc entage of b rowsed  aspen shoots, taller saplings 
and  potential overstory replac em ent trees.
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