
Title:  Implement Interagency Whitebark Pine Monitoring for the Greater Yellowstone Ecosystem 
Location:  Beaverhead-Deerlodge NF, Bridger-Teton NF, Custer NF, Caribou-Targhee NF, Gallatin NF, Shoshone NF, National Elk 
Refuge, Red Rock Lake NWR, Grand Teton NP, Yellowstone NP 
Duration:  2012 of a 3 year project   Funding Source:  Fire 
Project Leader:  Kristin Legg, I&M Program Manager, USDI NPS Greater Yellowstone Network, 2327 University Way, Suite 2, 
Bozeman, MT  59715, kristin_legg@nps.gov, 406-994-7734 
Cooperators:  GYCC Whitebark Pine Subcommittee with NPS Greater Yellowstone Inventory and Monitoring Network, USGS 
Interagency Grizzly Bear Study Team, Montana State University, Bureau of Land Management,  USDA Forest Service Forest Health 
Protection, Beaverhead-Deerlodge NF, Bridger-Teton NF, Custer NF, Caribou-Targhee NF, Gallatin NF, Shoshone NF, National Elk 
Refuge, Red Rock Lake NWR, Grand Teton NP, Yellowstone NP  
FHP Sponsor/Contact:  Steve Munson, Intermountain Region Group Leader/Entomologist, Forest Health Protection, Ogden, UT, 
smunson@fs.fed.us, phone: 801-476-9720. Darren Blackford, Intermountain Region Entomologist, Forest Health Protection, Ogden, 
UT, dblackford@fs.fed.us, phone: 801-476-9720, ext. 214 
Project Objectives:  Our primary objectives are to: i) conduct a third visit to transects established in 2004-2007 as part of the 
Interagency Whitebark Pine Monitoring Protocol (IWPMP) for the Greater Yellowstone Ecosystem (GYE), visits will occur to ¼ of 
transects each year from 2012-2014; and ii) revisit burned/unburned paired plot surveys conducted in 2009 for two seasons during 
2012-2013.  Our specific monitoring objectives are to: 

1. Estimate the proportion of whitebark pine trees (>1.4m high) within the GYE infected with white pine blister rust (WPBR) 
and estimate the change in infection rate over time. 

2. Estimate survival of individual whitebark pine trees (>1.4m high), explicitly taking into account the effects of the presence 
and severity of fire, mountain pine beetle (MPB) infestation, and WPBR.  

3. Determine natural regeneration and cone production by recording whitebark pine stand, transect, and tree characteristics, 
including edaphic factors, understory and overstory tree diameter and density, and MPB and WPBR infection.  

4. Determine population composition and density in understory (<1.4m high) whitebark pine and other tree species following 
fire events by recording whitebark pine stand, transect, and tree characteristics, including edaphic factors, fire severity, 
distance to nearest seed source, understory and overstory tree diameter and density, and MPB and WPBR infection. 

5. Determine the influence of canopy loss on whitebark pine regeneration by comparing canopy loss and understory density. 
6. Provide land managers information to guide restoration activities across the GYE. 

Justification: 
a.  Linkage:  Currently, the majority of Forest Health Monitoring of whitebark pine is achieved by aerial surveys which provide 

valuable information on the status of the overstory of whitebark pine.  The IWPMP is the only long term monitoring 
program in the ecosystem that uses ground surveys on permanent monitoring transects to track and evaluate trends in the 
health and status of whitebark pine in both the understory and the overstory.  These transects provides valuable 
information on regeneration intervals, changes in species composition, and natural ecosystem restoration following fire 
events in high elevation stands.  This on the ground information compliments aerial detection surveys.   In addition, since 
the inception of the monitoring program in 2004, several transects have been impacted by wildland fires.   This has lead to 
the need to assess post-fire whitebark pine regeneration.  To specifically address the relationship between fire and 
whitebark pine regeneration paired surveys were conducted in 2009 assessing regeneration within and outside stands 
which burned in the preceding 6 decades.  Re-reads of the paired plots which burned in the past 3 decades are proposed as 
part of this project. 

b.  Geographic Significance: This monitoring program provides critical information on the health and status of whitebark pine 
on a comprehensive regional scale.  Transects are distributed throughout the GYE. The results of monitoring will help to 
establish the likelihood of this species’ ability to persist as a functional part of the ecosystem and are used to help guide 
management actions and decisions including protection and restoration efforts on parks and forests. 

c.  Biological Impact: Whitebark pine is being impacted by multiple ecological disturbances.  Substantial declines in whitebark 
pine populations have been documented throughout its range.  Wildfires, insects, and disease all pose significant threats to 
the persistence of healthy whitebark pine populations on the landscape.  The loss of a foundation tree species such as 
whitebark pine has the potential to negatively impact numerous systems.  Given the ecological importance of whitebark 
pine in the GYE and that 98% of whitebark pine occurs on public lands, the conservation of this species depends heavily on 
the collaboration of all public land management units in the GYE.  As wildfires continue to impact whitebark pine forests, 
this monitoring collects baseline data on the ecological impacts of fire in high elevation pure and mixed whitebark pine 



stands including stand regeneration, species composition, succession, and the spread or resistance of pathogens to 
regenerating communities.    

d.  Scientific Basis: Implemented in 2004, the peer reviewed IWPMP has been successfully monitoring 176 permanent plots in 
150 stands of whitebark pine throughout the GYE for the past 8 years. Each transect has been visited twice as of 2011 and 
the first trend analysis will be conducted this coming winter.  During 2012 the third revisit will occur and provide valuable 
information on the impacts from WPBR and MPB.  Information from this program has been used by forest service and park 
managers to guide restoration efforts. Only half the funding required for this monitoring is provided annually by the NPS 
Greater Yellowstone Network.  Additional funding is required annually to successfully survey ¼ of the 176 plots.  Funds 
requested in this proposal are critical to the maintenance of this long-term effort.   

e.  Priority Issues: In addition to monitoring whitebark pine health throughout the ecosystem, the IWPMP also meets the 
requirements for multiple agencies to monitor whitebark pine as identified in the Grizzly Bear Recovery Plan. Priority issues 
that the IWPMP address include ground survey methods which validate and fill in data gaps neglected by aerial survey 
alone, tracking of high rates of tree mortality due to wildland fire, epidemic levels of MPB, poor crown conditions due to 
WPBR and MPB, and effects of fragmentation of forest cover which can be evaluated through wildlife use of nonproductive 
stands (no cones).  In addition, the Greater Yellowstone Coordinating Committee (GYCC) Whitebark Pine Subcommittee 
recently released the Whitebark Pine Strategy for the GYE.  Management strategies included in this document depend upon 
accurate ground survey results. 

Description: 
a. Background:  In 2004 under the auspices of the GYCC, the National Park Service Inventory and Monitoring Program along 

with several other agencies began a collaborative, long-term monitoring program to track and document the health and 
status of whitebark pine across the GYE.  Although the majority of monitoring transects occur on the USFS, the National 
Park Service annually commits funding to support this project on NPS and USFS lands.  Several of these transects have been 
impacted by wildland fire.  

b. Methods:  The basic approach is a 2-stage cluster design with stands of whitebark pine being the primary units and 10 X 50 
m transects being the secondary units, within 2 strata (inside and outside the grizzly bear Recovery Zone).  Monitoring 
between 2004-2007 established 176 permanent transects in 150 whitebark pine stands and 4,774 individual trees >1.4 m 
high were permanently marked to estimate changes in WPBR infection, MPB infestation, and overall survival rates.  
Transects are divided among panels that results in each transect being revisited every four years.  The sample of 176 
transects is a probability sample that provides statistical inference to the GYE.   Regeneration data collection on 
burned/unburned paired sites will include both the establishment of a 10 X 50 m transects following IWPMP protocols and 
also circular plots established and peer-reviewed for and performed during the 2009 surveys. 

c. Products:  The IWPMP has produced an annual report every year since 2004.  This annual report is published as part of the 
Interagency Grizzly Bear Study Team Annual Report.  Other products include articles in The Nutcracker News, presentations, 
posters, and proceeding publications at local and regional conferences and workshops, and data from the program have 
been incorporated into the Whitebark Pine Subcommittee’s Whitebark Pine Restoration Strategy Plan.  Data were also 
provided to the US Fish and Wildlife Service during the determination for eligibility to list whitebark pine. All of the above 
activities will continue. In 2012 a trend analysis report will be prepared for data collected from 2004 – 2011. Another trend 
analysis will be prepared in 2016 after another 4 years of monitoring.  

d. Schedule of Activities:  Annually, an established panel consisting of a subset of permanent transects is revisited from June 
through September. Starting in 2012 the monitoring program will implement a protocol to monitor whitebark pine 
understory recruitment, whitebark pine regeneration post-fire, the influence of canopy loss on regeneration and . Annual 
reports will be produced and published in the Interagency Grizzly Bear Study Team Annual Report every July.  

• 2012 - revisit of transects in Panel 1 initiate recruitment data collection. Complete trend analysis report for data 
collected 2004-2011.  Revisit 3 burned/unburned paired sites, and establish permanent transects. 

• 2013- revisit transects in Panel 2. Complete 2012 annual report. Revisit additional 3 burned/unburned paired sites, 
and establish permanent transects. 

• 2014 – revisit transects in Panel 3. Complete 2013 annual report 
e. Progress/Accomplishments:   Since 2004 each of the 176 permanent transects has been visited twice to monitor whitebark 

pine health as it relates to WPBR. In addition each transect has been visited an additional 2 times to track tree status as a 
result of MPB activity. Annual reports can be found within the annual interagency grizzly bear study team report or on line 



at http://www.greateryellowstonescience.org/subproducts/14/7. Data provided by these transects contributed to the 
development of the Whitebark Pine Strategy for the Greater Yellowstone Area (2011). 
 

BUDGET 

YEAR ITEM 

Requested 
FHM EM 
Funding 

Other 
Source 
Funding  Source 

2012 

Field Data Collection - 
support seasonal employees 
to collect data on forest 
service sites 

Salary  $ 23,360   $42,000  

NPS - Greater Yellowstone Network (GRYN) will provide salary for 
the second Bio tech @ GS 6 and salary for part-time project 
coordinator @ GS 9. GRYN will provide project support for data 
management, analysis, and reporting  

  Travel  $     -     $ 4,421  
NPS-GRYN will provide funds for back country travel per diem. GRYN 
will provide a vehicle and fuel.  

 Procurements 
Equipment/ 
Supplies    $ 4,000  

YELL will provide camp trailer & GRYN will pay rental and utility 
costs. Support is also provided by individual forest for use of cabins.  
GRYN covers the costs of Spot Beacon and Satellite phone ($300) 

2013 

Field Data Collection - 
support seasonal employees 
to collect data on forest 
service sites 

Salary  $23,360  $42,000  

NPS - Greater Yellowstone Network (GRYN) will provide salary for 
the second Bio tech @ GS 6 and salary for part-time project 
coordinator @ GS 9. GRYN will provide project support for data 
management, analysis, and reporting  

  Travel  $   -     $4,421  
NPS-GRYN will provide funds for back country travel per diem. GRYN 
will provide a vehicle and fuel.  

 Procurements 
Equipment/ 
Supplies    $4,000  

YELL will provide camp trailer & GRYN will pay rental and utility 
costs. Support is also provided by individual forest for use of cabins.  
GRYN covers the costs of Spot Beacon and Satellite phone ($300) 

2014 

Field Data Collection - 
support seasonal employee 
to collect data on forest 
service sites 

Salary $15,600 $42,000 

NPS - Greater Yellowstone Network (GRYN) will provide salary for 
the second Bio tech @ GS 6 and salary for part-time project 
coordinator @ GS 9. GRYN will provide project support for data 
management, analysis, and reporting 

  Travel  $  -     $ 4,421  
NPS-GRYN will provide funds for back country travel per diem. GRYN 
will provide a vehicle and fuel.  

 Procurements 
Equipment/ 
Supplies    $ 4,000  

YELL will provide camp trailer & GRYN will pay rental and utility 
costs. Support is also provided by individual forest for use of cabins.  
GRYN covers the costs of Spot Beacon and Satellite phone ($300) 

TOTAL      $  58,440   $  151,263    
 

http://www.greateryellowstonescience.org/subproducts/14/7
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