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ABSTRACT

Keane, Robert E; Parsons, Rassell A. 2010, Management guide to ecosystem
restorafion reatments: Whitehark pine forests of the northern. Rocky Mountains,
Li.S.A. Gen. Tech. Rep RMRS—GT R-232. Fort Col!ms, O WS Department of
Agricutture, Forest Setvice, Recky Mourttain Research Station, 133.p..

Whitebark pine is. dec!mmg; across much of its range in North America because of
the combined effects of mountain pine beetle epidemics; fire exclusion pBIICIES
and widespread exotic. blister rust inifections. This management: guide simmarizes,
the extensive data collected at whitébark pine treatrient sites for thige periods:
(1): pre-treatment, (2) 1.year jpost-treatment, and (3) 5 years post-ireatment {one site
has a 10 year post-freatment meastirériient). Study results are organized here so that
managers can identify- poss:ble effects of a treatrnent at their own site by matching jt
to the most similar treament unit in this study, based on vegetation conditions, fire
regime, and geographicai are& This guide i5:based on the: Restoring Whitebark Pine
Ecasystenis study, which' was initiated in 1993 to investigate the effects.of various
restoration tréatrrients'on tréé mortality, regeneration, and vascular plant résponse on
five sites in the northem Rocky Mountains: The objective was 1o enhance whitebark
pine regenemt:on and cone product:on using treafrnents that emufate the native
fire regime. Since data summan&s are for-individual treatment umits, there -are no’
analyses of differences across treatinent units or:across sites.

Keywords: whrtebark pine, écosystem restoration; prescribed burning, fuel
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Discussion

Nearly all high and moderate intensity prescibed fire treatments combined.
with 2 ‘cutting freatmeént effectively ‘created desirable nutéracker caching habj-
tat, as evidenced by the abundant mutcracker caching observed at nearly-all sites.
However, fhe wlutcbark ‘pine fegeneration that was éxpected to résult fromi this

- has T Vgarly all sites contain very fow or 1o whitebatk:
pine seedlmes. This could be aresalt of many factors. First, we believe that many
of the cached seeds bave been reclaimed by the mutcrackers. We-also fee}. that
high riist mortility has reduced populaﬁons of cone-producing whitebark. pine at-
Of near. our: studyamasso few seeds were actmally availablé o be cached. At low
levels of seed pmduchen, most seeds are consumied by the nutcrackers rather than
forgotteri and. allowed 10 germinats. Nekt, severe site conditions could have killed
noany emergmg seedlm : OLu'stec_cE h:gh—mombam study sﬁes e:cpetlence deep

in 199'} Thls <t owpack can creep” dOWJJ the slepe and puﬂ seedlmgs’
out at of the Brouid, MOI&DveJ:, most $o1ls On-our smdy site are-hghly erosive and
spring snowmehs scotred the topsoil aud washed away Those seedimgs. To05d

injt, especially i Fecently burned Sites. Some researchers have identified a lag
perod: Dfup 10y 44 3 ye&rs {or the disturbed dite to stabilize enough to alow white"
bark pine€ t0.becOme sSEADIShC] il upper subaipine zones (Azee and Stith 1984;
Arno and Hoff 19903 L OTE, Wo believe 1t a S_yearcvaluattonpenod is't00.
short to deterimine whitebark pine regeneration dytiamics it these severe sites and
a.10- or. 20—y_ear measuremnent might more socurately descn"be the succeéss of our
treatments. We; recorinend that sites where whitebark pine mortality is dbove
20 percent and’rust mfectlon is above: 50 percent be planted with ‘rast-resistant
seedlings to shorten‘thls long lag between distwbance and regenemtion.

We: lostmany contral plotson three study. sitesto wildfires. The fires that swept
through the Bitterroot National Forest in 2000 bimed the entire Coycme Meadows
study site rendéring all 30 control plots ineffective. The 2001 Dry Fork fite onthe
Salmen—Chaﬂls Natiogal Forest consumed 3 of 10 contiol plots on the Blackbird
Moutain s;te meers from the prescn"bcd burn at Blackbird Moimtain started
smal fires in four of ﬂie ‘control plots. The 2006 Gash Creek fire burmned 5 of 10
conitrel plots-on the Smith Creek site and part of the-Bear Overlook site (no con~
1ol plots:were burned): While a small wildfire at the Beaver Ridge site missed the
control plots; itbumediiwo cutting-oily treatment writs (3A and 24 fig. 2e) The
tack of sufficient ‘contrpl insasuréments makes it difficultto determine if chauges
measured on some of the ireatmént wnits were 4 result of the ireatment and not of
external factors such a3 climate. However, we found no significant difference in.
control plots for those: sﬁes that remained wmburned: (Keane and Parsons, in press).

Because of thefr Iack of experience in buring high-glevation’ ecosystemns, fire
crews Implemmted prescribed butns under moister than desired ¢conditions, there-
by achieving Tess. Tixanr desired fire intensity and . severity: None of the fire crews:
had ever bumned in the; mpper subalpine zoite, 50 few wanted 1o nsk’tmmmgm the
desired dry conditignswhen the possibzhty of fire escape is high. In]:mdsxght, as:
fire crews becdine famshar Wwith buring in this high-elevation” systein, nearly afl’
crewy recognized that thcy could have easily achieved the higher severities: This
may meat mnfiple trelitiénts aré needed to siccessfully tealize bum plan objéc-
.nves when' expenence 18 low or the ¢consequences of ¢scaped prescribed Tires are
Severe,

Most treatmients mcreased fizel leadmgs en most sites, especially the coarse:
woody debris (logs greater than 3-inches diameter). This was primarily because
The presciibed fire burded thtough the bases of the aburnidaint Tust-killed whitebark:
pine snags witiin the treated stands. The'newly fallén logs posed a low Fuel haz-
ard because they’ Tacked fine fiels that contribuite: 0 fncreased fire spread. Their
presence might actualLy improve the potential for- whitebark. Ppine regeneration by
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the restoration tréatment ¢ould also be a fuel reduction treatment.

Plauting whitebark piné seedlings on the Beaver Ridge-site was miarginally
effective m this study (approximately 30 peroent survival after 5 yesics) because
nursery techniques and planiting guidelines for whitebark pine at the tiree of plant-
ing were not as refined ag they are today (McCaughey. and others 2009). Our
seedlings were szl and they were planted in mid-summer, just after snowmett,
so they had to surviye'thred bot, dry months of drought. There is now extenisive
réfererice material for growing whitebark pine in nurseries and recommendations
for planting whitebark pine (Scott and MeCaughey 2006; McCaughey and others

2008; Talar 2007). Our success would have been improved using today’s techiiol-

ogy: Plantirig should be donie in mid-autums and seedlings should be planted near
structures, such as spamps, Iogs, and rocks, that provide stability from showpack
damage. Recently, Perkins [(2004) found that grouse whorticberry had a positive
effect and elk sedge had a negative effect on the growth and survival of planted
whitebark pinie seedlings. Bt Izlar (2007) found safe sites are more important to
survival than sufficient whortleberry cover. :

We recommend 2 fiel cithencement cutting implermented at least 1 ‘yedr prior
o a prescribed burn:to ensure that bomn cbjectives are fully realized. Adding cored
slash to discontimugus fuelbeds facilitates bistn effectiveness by providing addi-
tional fine fuel to aid fire Spread-into all areas of the tredted stand and augment
quick-drying fine fuel levels so the burn can be implemented in moister conditions.
Prescribed burns had greater coverages, (50 percent increase 3 busn.coverage) and
severities in fucl-enhanced stands: Fuel enhancemert is an easy, inekpensive, and
relatively rapid treatment fhiat-can be imyplermented by timber crews, fire crews, or
contractors. We found that shrub and berbaceons fugls wers wruch. drier after the
first hiard fost jn late summer or early awtunn Frost kills the abovegroind foliage
that allows the plants to take water from the soil so the aboveground plant stnychrre

Ignition: methods were fmportant in this stedy, Most prescribed fires were
ignited using strip head fires whose width was increased if higher fire infensi-
ties were desired  However, sonie study sifes were 50 moist af ignition that even
wide strips couldn’t generdte our” desired iitensities. Using the ferra-forch and
heli'»-’t‘orch, we were:able to burn large areas to achieve the high target intensities.
However, because these techniques may not always be available, the drip-torch is
the prirary ignition technique. To be effective; these drip-torch ignitions should
be donein dry conditions 0 generate sufficient intensifies to kill undesitable fee.
species. if possible, muitiple bizns may also produce similar effects as one high
intensity fire. : ' '

Whitehark pine will coriﬁnue: t0. declinie actoss its range as extensive exotic
Phster Tust infections, more. frequent and severe mountain pine beetle epidem-
1cs, and fire exclusigm-orie@ted-fmanagemenf poﬁbi&s:"conﬁnug. Ap extensive and
IOﬂg—fcrm,mtegcaiéd tesearch and mastagement program is. needed. to maintain
this valuable: iree species on the high-mouniain Jandscape in the western Unitéd
States and Canada. Restoration of this precious ecosystem will ‘depend on.cost-:
effective; coordinated efforts to ' -
= conduct fundamentalecofoglcal research in whitebark ecosystems,
+-develop methods 10 harvest seed-from rugeresistant tress,

- refine onrsery techhiques t produce high quality, inexpensive rust-resistant

Sseedlings for planting,
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- create effective gaidelines for planting rust-resisiant séedlings and seeds,

« develop methods toplanandpnont!zc those.arcas in greatest need of wiiitebark
pine restoration, and

- develop innovative prescribed burning and silvicultural cuiting methods. for
restoring the keystone whitehark pine ecosystexn (Keane and others, in press).

This management guide isa first step to develop restorative buming and cut-
ting methods. Details 1o this report can be used o privsitize; plan, and fmpletwent.
testoration treatments in declining whitebark pine stands by providing # Tefer-
ence for determining effects of various presczibed buriring and cutting treatmients.
Though we hiave not yet gbserved significant whitebark pine regeneration in many
of our tfreated areas, we fecl these techniques can be combined with planting of
Tust-resistant seedlings to effectively return whitebark pine to the landscape,

"W recognize it will be fmpossible. fo implement the treatments explored in
this study onall whitebark pine lands during this period of rapid decline. But,
there. will be ¢ritical whitcbark pine forests that will require immediate and ex-
tensive -proacﬁvc restoratmn,and the findings of this:study will provide critical
infortmation for the successful planning and implementation of restoration activi-
ties. Since most whitebark pine forests are in protected areas such as National
Parks, Wilderness Areas, and proposed Wilderness Areas that prohibit 'many of
the treaiments detaited in this report (Keane 2000), we feel wildland fire use (in
essence; Jetting lightning-ignited fires burn under allowable parameters) will be
the primary vehicle for treating deteriorating whitebark pine stauds. No rmatter
the treatment type, it will be critical to-extensively monitor the effects of all direct
(used in this study) and indirect {(wildland fire use) treatments so we can.refiné
and miodify treatinent guidelines i the fisfizre to accoumt for lacal conditions
and eliariging envirofments (for example, climaite change and rust epidemics).
Though the oatlock may seem bléak for whitebark pine, recent exciting advances:
in reSearch andmmxyfmanagementsucc&;ses will hopefully help secure the con-
servation of this keystone species.
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