
Observations from sites resurveyed provide data on regeneration dynamics 
including establishment, survivorship, growth, and disturbance interactions. 
Preliminary data from a small sample size (n=3) indicate that several 
successional trajectories are possible for WBP following post fire disturbance. 
The abundance of WBP regeneration by size class, burn status (in & out of 
burn perimeter), and year burned varies for the three study sites. These 
relationships will be further evaluated in 2014, after three additional sites 
have been resurveyed. It is important to note that first year results do not 
summarize relationships between regeneration density or other site 
characteristics (e.g. latitude , precipitation, temperature, slope, aspect, 
understory vegetation structure, distance to mature WBP as a seed source,  
MPB affects post-fire). These relationships are significant, and their influence 
on successional trajectories and WBP regeneration recruitment and survival 
will be evaluated.  

Summary of the burned transects in 2012:  
 
2011 Norton Fire, Dubois, Wyoming 
Transect 6009-2:  ground exposure on this transect exceeded 95%.  Of the few 
forbs that were beginning to emerge, heartleaf arnica (Arnica cordifolia) and 
fireweed (Epilobium angustifolium) were the most abundant.   
   
2007 Wicked Creek Fire Complex, Montana 
Concave areas on predominantly north aspects supported a higher proportion of 
herbaceous ground cover including several WBP seedlings.  
 
Transect 214-1: no live trees species found,  
primarily exposed soils with herbaceous 
vegetation (Epilobium angustifolium,  
Agoseris glauca, Senecio spp.)  
covering ≤ 25 percent of the plot. 
 
Transect 251-2: not visited due to  
weather related safety concerns.  
Revisit scheduled for 2014.  
 
Burn severity maps  
(http://www.mtbs.gov/index.html)  
will be used to understand potential  
fire effects on WBP recruitment. 
  
Figure 3 -  transects 214-1 and 251-2  
overlaid on the Wicked Creek Complex 
burn severity map.  

Implementing Interagency Whitebark Pine Monitoring in the Greater Yellowstone Ecosystem 

Surveys will continue in 2013 and 2014 by visiting two or more panels to evaluate WPBR and tree status as part of the long-term monitoring 
program. Three additional unburned/burned plot surveys will also be conducted for a total of six paired plots being revisited. Annual reports 
will be provided documenting survey results. 
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In 2009, 10 study sites with previous fire activity >15-years old were surveyed. At 
each site 16 paired burned/unburned plots  were sampled to gather information on 
the differences in WBP regeneration and other variables post fire. In 2012 three 
study sites (Ann's Fire - 1989, Hellroaring Fire - 1988, and the Hidden Lake Fire - 
1976) were revisited to measure burned/unburned paired plots.  Sites were 
selected to evaluate the effects of different disturbance agents such as MPB, 
WPBR, and fire affecting WBP regeneration.  

Status of Year 1 - 2012 Field Season 

Future Project Work & References 

Project Description  
2nd Revisit to Long-Term Monitoring Transects 

The second revisits to transects established for long-term monitoring of WBP in 
the GYE were initiated in 2012. Between 2004 and 2007, 176 permanent 
transects (10m x 50m) were established throughout the GYE.  In 2008, 
transects were equally and randomly distributed across four panels.  Each 
panel consists of approximately 44 transects that are visited according to their 
panel schedule. Based on the protocol study design (GYWBPWG 2011) no 
transects were selected in WBP stands with wildland fires that occurred 
between 1988 to 2007. 
  
Eighty-seven transects in Panels 1 and 3 were revisited in 2012 to measure 
WBP mortality during the MPB outbreak. Panel 1 transects were also observed 
for WPBR infection. Of the 87 transects, 3 had been burned by wildfire since 
establishment.  In 2012  at least four transects were located within the Millie 
Fire, Montana. These transects will be surveyed in 2013 or 2014. 

Figure 1 – distribution of whitebark 
pine long-term monitoring transects 
displayed by panel. The perimeters 
of wildland fires that have occurred 
since 2007 are shown.  
 
Figure 2 – Norton Fire perimeter in 
relationship to the established 
transects 6009-2 (visited in 2012) 
and 6061-1 which is scheduled to be 
visited in 2013.  

Our primary objective is to provide the required 
information associated with management strategies, 
restoration planning, and support for conservation 
efforts of whitebark pine, Pinus albicaulis, (WBP) in the 
Greater Yellowstone Ecosystem (GYE).  This three-year 
project will complete the following two actions to meet 
project objectives: 
 
1) Conduct a third visit to transects established in 2004-
2007 as part of the Interagency Whitebark Pine Monitoring 
Protocol (2011) to:  
• Estimate the proportion of WBP (>1.4m high) infected 

with white pine blister rust (WPBR) and change in 
infection rate over time. 

• Estimate survival of individual WBP (>1.4m high), taking 
into account the effects of wildland fire, mountain pine 
beetle (MPB) infestation, and WPBR.  

• Assess regeneration of WBP within transects that were 
burned since transect establishment.  

 
2) Revisit six burned/unburned paired plot surveys 
established in 2009 within fires that occurred before 1994 
to: 
• Determine the abundance, distribution and status of 

regeneration of WBP in burned/unburned sites. 
• Document site and stand characteristics. 
• Document presence and severity of disturbance agents, 

including WPBR and MPB. 
• Address impact of fire on WBP regeneration.  

Many disturbance regimes such as climate change, forest 
insect and disease, and fire frequency and intensity, have 
altered forest ecosystem structure, function, and species 
composition. Whitebark pine is a keystone species in high 
elevation forests. It can exist under extreme conditions 
tolerated by few other tree species and is an important food 
source for a variety of wildlife, including grizzly bears, red 
squirrels, and Clark’s nutcrackers. Whitebark pine 
populations are currently affected by WPBR, MPB,  and 
wildfire. Substantial declines in WBP have been documented 
throughout its range, and the USFWS listed WBP as a 
candidate species for protection under the Endangered 
Species Act in 2011. 
  
Whitebark pine occurs in over two million acres within the six 
National Forests and two National Parks that comprise the 
GYE.  Numerous studies have examined the regenerative 
properties of whitebark pine following burns, treatment 
thinning, and logging practices. Managers of the GYE 
recognize the importance of the WBP ecosystem and the 
disturbances that affect it.  As a result they developed the 
Greater Yellowstone Whitebark Pine Strategy (Greater 
Yellowstone Coordinating Committee Whitebark Pine 
Subcommittee 2011) to help guide management actions.  
 
Since 2004, the National Park Service - Greater Yellowstone 
Network (GRYN) has collaborated with multiple agencies to 
monitor WBP using ground-based surveys across the GYE. 
The GRYN follows the Interagency Whitebark Pine 
Monitoring Protocol (2011) to track and evaluate trends in 
the health and status of understory/overstory WBP.  To 
increase our understanding of the relationship between fire 
and WBP regeneration, paired surveys (burned/unburned) 
were conducted in 2009 assessing regeneration in WBP 
stands that burned before 1994.   

Background 

Revisit to Regeneration Burned/Unburned Plots 

Ann’s Fire Plot #12 (inside burn) - 2009 Ann’s Fire Plot #12 (inside burn) - 2012 Ann’s Fire Plot #6 (Outside burn) - 2012 Ann’s Fire Plot #6 (Outside burn) – 2009 

Figure 4 – burned areas 
(shown in yellow ) selected  
for the regeneration study in 
2009 and revisited during 
this project.   
 
Figure 5 – Ann’s Fire 
magnified  showing  plots 
selected for sampling in 
relation to the fire perimeter.  
A map is available for  each 
fire and plot locations in the 
2012 annual report .  

Tables 1 and 2 , Figure 6 –  
Examples of data reported 
annually for each fire site 
(e.g. Ann’s Fire). Data 
displayed  from Whitebark 
Pine Monitoring for the 
Greater Yellowstone 
Ecosystem – Regeneration 
Study 2009 – 2012 
Summary (Bockino 
unpublished report).   
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