
Whitebark Pine Ecosystems
Keystone Upper Subalpine Forest

ÁDelays snowmelt; regulates 

runoff

ÁProvides critical high -

elevation  habitat

ÁUnique plant communities 

add to landscape diversity

ÁProvides important food source

Á>90% on public lands

Bishops Cap

Glacier National Park



Geographical Range 

Whitebark Pine

ÅNorthern Rockies

ÅPacific Northwest-

Cascades 

ÅNorthern-Central 

Sierra Nevada



Whitebark Pine

ÅLong lived (>1300 yr)

ÅShade intolerant

ÅDrought tolerant

ÅTolerates harsh conditions 

Å50+ years until cone bearing

ÅGood cone crops ~3-5 years

ÅLarge, nutritious, fatty seed

utilized by over 110 species

WhitebarkPine Plus Tree

Whitefish Mountain Resort



Whitebark Pine

ÅOnly ñstoneòpinein 

North America

ÅCones do not open

ÅLarge, wingless seed 
dependent on Clarkôs 
nutcracker for dispersal

ÅCones displayed upwards



Whitebark Pine
Regeneration Forces at Work

ÁMutualistic relationship - bird is 
sole seed dispersal vector

ÁSublingual pouch

Disperses seeds up to 10 km and 
as far as 30 km

Buries 1-15 seeds about 1-2 cm in 
caches on ground

Can create 8,000 to 20,000 caches 
in one year

Revisits 50-80 percent of caches

Unclaimed seed= whitebark pine 
regeneration

Clarks Nutcracker 

Hornet Lookout North Fork Flathead



Whitebark Pine
Nutcracker Legacy

Mature tree

cluster

Unclaimed seed

cache

Sapling cluster



Whitebark Pine Decline
Major Causal Factors

ÅWhite pine blister rust

ÅMountain pine beetle

ÅFire exclusion policies

Saint Mary Peak Trail

Bitterroot National Forest



Whitebark Pine Decline

White Pine Blister Rust

ÅNon-native; introduced from Asia via 

Europe around 1900

ÅAttacks all 5-needle pines 

ÅKills cone-bearing branches first

ÅNatural rust resistance <5%

Å>90% mortality from rust 

Rust Canker

Rust-killed stand ïBob Marshall



Whitebark Pine Decline

Mountain Pine Beetle

Å1930ôs beetle outbreak

ÅRecent beetle outbreaks

ÅKill large, cone-bearing trees

Beetle-killed whitebark pine stand

Mountain Pine

Beetle



Whitebark Pine Decline

Fire Exclusion Policies

ÅSuccessful fire suppression 
program since about 1929

ÅLack of fire advances 
succession and increases 
spruce/fir competitors

ÅReduces regen. opportunities

Smith Creek flaming whitebark pine



ñWBP Restoration Managementò
on the Flathead National Forest 
2014 WBP Cone Crop - Big Mtn .

Photo: Sam Bailey



Restoration Treatments

Planting

Flathead NF- Skyland Fire

Micro -sited seedlingContainerized seedling



Typical WBP Planting Site Skyland-Hungry Horse R.D.

ÅGood Accessibility (planting/future monitoring)

ÅExcellent microsites for added protection

ÅProductive soils/vaccinium scoparium

ÅPrevious/current evidence WBP (Mycorrhizal fungi-VASC)

ÅBurned areas (Skyland-Challenge Fires min. veg. response and competition)



Typical WBP Planting Site Condon Mtn.-Swan Lake R.D.

Microsites as well as planting spot 
locations heavily emphasized

Photos: Aaron Martin



Flathead National Forest 

WBP Restoration Planting 

Å WBP planting sites across 
the Flathead National Forest 
from 2010-2016 

96 acres (2016)

519 acres (2010-2016)

Å Majority of acres planted 
administered through 
Forest-Wide contracts

Å Additional sowing 
establishedfor out-year 
spring planting 

2017 & 2018(~165 acres)

2019 (125 acres)



WBP Plantation

Survival 2010-2016

Å First Year Survival:

Å 2015-Condon Mtn. Fire 61 acres 100%

Å 2015-Skyland Fire 53 acres 44% (extremely dry)

Å 2016-Elk Calf Mtn. 49 acres 98%(row#1) 100%(row#2)

Å 2016-Condon Mtn. Fire 47 acres 100% 

Third Year Survival:

Å 2012 -Hornet  35 acres 93%

Å 2013 -Skyland Fire 37 acres 75% 

Å 2014 -SkylandFire 16 acres 86%(row #1) 71%(row #2)

Å 2014 -S. Fork Lost Creek 25 acres 71% (heavy veg. response)

Å 2015-Werner Peak 37 acres 89%

Å 2015-Condon Mtn. Fire 31 acres 94%

Å 2016-Werner Peak 65 acres 100%(row #1) 98%(row #2)

Å 2016-Condon Mtn. Fire 56 acres 100%(row #1) 98%(row #2)

Å 2016-Hornet/Wedge Mtn. 7 acres 88%(Force Account Plant)



Restoration Treatments
Silvicultural Cuttings

ÁNutcracker openings

ÁSpecies selective cuttings

ÁThinning

ÁSlashing

Beaver Ridge slash burn

Post-cut

Pre-burn

Post-cut

Post-burnDaylight thinning

Puzzle Hills-FNF



Restoration Treatments

Prescribed Fire

ÁUnderburns

ÁStand-replacement 

burns

ÁMixed severity burns 

ÁSlash burns



Plus Tree Protection Methods- MPB

Carbaryl, VerbenonePouches & Splat 



Plus Tree Protection Methods- MPB

Carbaryl, VerbenonePouches & Splat



Rust Resistance Breeding Program

ÅIdentify trees w/phenotypic resistance-

Seven on Big Mountain

ÅCollect seeds and grow out seedlings

ÅExpose seedlings to rust spores

ÅPlant seedlings and 

monitor for 5 years

ÅCollect scion for grafting

ÅPlant grafts inorchard



Flathead National Forest WBP

Plus Tree locations 2000-2016

Å63 trees identified through 2015

Å6 trees lost to Robert Fire 2003

Å3 trees lost to MPB attack

Å1 tree lost to blister rust

Å1 tree lost to unknown causes

Å3 additional plus trees located 

and identified in 2015 (Werner 

Peak & Thoma)

ÅCurrently 52 trees total survive 

on 14 sites across the Flathead 

Forest



Collect Seed- Climbing & Caging



Flathead WBP Cone Caging & Collection

Utilize Both FS and Contract Certified Climbers


