TACTICAPLAN WHITEBARRINEIN THEOMINECA
REGION

REPORBUMMARY

Whitebark pine Pinus albicaul)s a subalpine and treeline species of western North America is
animportant tree speciegor forest biodiversitysupporting wildlife communitieand providing
ecosystem services in mounta@nvironmentswhere it is found The species has declined
across its rangand is now listed on th€anadiarSpecies at Risk Act (SABRgdENdangered

due to the cumulative effects of an invasive pathogen (e/pine blister rustCronartium

ribicolg), mountain pine beetléDendroctonuponderosdoutbreaks, competitive exclusion
underfire suppressionand the potential impacts of climate chanddne Omineca regioof BC
contains the most northern stands of vidbark pine which are as vulnerable tdister rust and
mountain pine beetles their southern counterpartdvaintaining these stands will be

important for the recovery of the species, for facilitating future migration north with a changing
climate and fo maintaining biodiversity, particularly supporting species that relyvbriebark
pine so closelylnitiatives to recover whitebark pine outside of federally protected lands in
Canada is extremely important for this species as mossdié&nadian rangalfs outside
nationalparks, resulting in littldederalprotection. The actions outlined in this report will
therefore be important contributions to the recovery of the speciegrticularly in the interim
between the designation of whitebark pine as endared, and theroduction offederal and
provincial recovery plan3his report summarizes the current state of knowledge on the
occurrence, threats and status of whitebark pine in the Ominegion provides giidance on
actionsto begin the process of species recovery, as well as recommendations for future work
Thisreport shouldbe usedn conjunction with higher level recovery planniogce available
Recovery planning for whitebark pine is currently underway at the proviaoihfederal levels,
so there should be ongoingview and reassessmentf the recommendations in this repoas
new information becomes availabé the regional, provincial, national and international levels
facilitatingspecies recovery.

PARTI - BACKGROUND

RANGE

Whitebark pine is found in subalpine and treeline environments from the southern Sierra
Mountains in California to northern BCdnccurs in both the Rocky and Coastal Mountain
RangesKigurel4). The current most northern confirmed population foetspecies occurs in



Mt. Blanclet Parkand the adjacent Mitchell Rangeorth of Fort St. JameFBi@ure2 & Figure

3). Current range maps$-igureld) do not well represent whitebark pine in northern areas, such
as the Omineca, making planning restoration based on the location of populations challenging.
For instance, the current provinditorest inventory (vegetation resource inventory, VRI) does

not indicate the northern populations on Mt. Blanchet or in the Mitchell range, however the
previous forest inventory did contain these polygoRer a full discussion on distribution and

range naps, as well as new mapping products for the Omineca Region generated for this report
see Part Il.

Figurel ¢ The Ominecaegion of British Figure2- Vegetation Resourcénventory (VRI)
Columbia forest cover containing whitebark pine in BC
in red
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Figure3 ¢ Whitebark pine distribution for the Omineca region predicted by the VRI




BIOLOGY

Whitebark pine can be identified Bight greenneedlesfound in clumps of fivéen each fascicle
white/gray barkthat tends to be smooth on small diameter treegswept branchested
resinous cones that do not open when ripenedogifire, and pollen cones that are purple.

Figure4 ¢ five needles per fascicle Figure5 ¢ resinous cones opened by wildlife

The overall appearance of the tree is brushigth a broader canopy than other specigsch as

lodgepok pineor subalpine fiFigure7). As a stone pinayhitebark pine produces large,

wingless seedthat are high in fat and adapted for animal disper&agjure4, Figure5).

Whitebark pinealsovaries in its growth form. For irestice at or above treelinaet can growin a

dldzyi SR a1 NHzYYK2¢€ 1 ¢ TFirenidvaad lodvetzélevadionyubdldfindgnd 6 S F 2 dz
montane forests growing as large diametstraight stemmed tree¢seed 2 KA G So6F NJ LAY S
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more information on taxonomy and growth forms

The high caloric, fatty seeds of whitebark pineeache and then forget to retrieve the seeds

are specifically adapted to animal dispersal. Ifrom a suitable microsite within a suitable

LJ- NI A Odzt | NE / f | chhdveh@d Hatiriat@oNwhitebakikie geriiBation and

avian dispersal agent for whitebark pine, establishment. A series of factsheets have

adapted to cracking open the ripened cones, been developed by the USDA on nutcracker

collecting the seeds in their stiimgual pouch behaviour that summarizes the most -tig-

and then caching these seeds within their ~ date information on caching at the landscape,

K2YS NI y3ISo /fl NJ]Qa {abaiat@nimiorpsiesbialess hoind ranydSanddzNy/ (i
their cache sites inhte spring with their young migratory behaviour, population trengand

offspring and forage on the seeds hiddenthe(i KS S¥FSOUGA GBSy Saa 2F /[ & N
previous year. As a result of this-egolved seed dispersal agent for whitebark pine

dispersal mechanism, whitebark pine is able thttp://ecoshare.inb/projects/whitebark

produce seedlings onlyhenthe nutcrackers pine/).
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HABITAT AND GROWINGNDITIONS

Whitebark pinesa stress toleratorfound on
harsh sites where other species may struggle
to survive such as sites with a shontagving
season, lack of moistaand poor nutrients.
Dry, southfacing slopes, wind exposed
treeline and subalpine rock outcrops rocky
sitesalongthe shorelines oSubalpinelakes
within suitable elevational rangare common
habitat types for this specie8latter sites,
such aswell-drained glaciafluvial fans also
support whitebark pine within its northern
range. Being restricted to less productive
habitats, vhitebark pinehasa wide
fundamental, but narrow realized niche
(Weaver 2001 This means that while there
Figure7¢! LJA ¢ SLJ0 & 6 NHz& K & &e bppadergligaticredaphie conditions

whitebark pine that may be suitable for whitebark pindue
to

biotic interactions suclascompetition, whitebark pinesrestrictedto a much narrower range
of sites. This is an importanbnsideration for restoration activities as givenitable
disturbance, site and climate, whitebark pine can be planted in a wide range of habitat types.

by



Whitebark pine occurs exclusively in mixed stands at the northern edge of its range, including
the Omineca region. Common associates are subalpingbie$ lasiocarpa Engelmann spruce
(Picea engelmanniand lodgepole pineRinus contorty In the southern portiorf the
Omineca, in the ESSFmm1/mmp south of Valemount, whitgbaecan also be found mixed
with Dougladir (Pseudotsuga menziesandwestern hemlockTsuga heterophylla Common
understory associates in the Omineca incliuecinium membranaceurRhododendron
albiflorum, Menziesia ferruginegEmpetrum nigrumArctostaphylos uvarsi, Spirea betulifolia
Ribes lacustreOrthilia secundaLinnaea borealid.ycopodium annotinupCladinaspp.,
Cladoniaspp.,Pleurozium shrebemicranumspp. andStereocaulorspp.(see Arno and Hoff
1989 Arno 2001 0gilvie 1990 Weaver and Dale 197#r more background on community
types and vegetatiocomposition across the range of whitebark pine)

A list of ptentially suitableenvironmental habitas described byBEC subzones is foundTiabk

8 and whilesuitabk site series within each of theseibzoneshave not been identified
whitebark pine is generally fourmh sub-mesic to xeric and nutrient po@daphicconditions.
Whitebark pinecan be found on more productive (mesic) sities disturbance such dse
opensup growing spacandenabksestablishmentAs a moderately shade tolerant, but very
slow growing specieg, is expected to be outompeted on these sites over tinas faster
growing, or more shad&lerant species begin to dominatéSee Campbell ahAntos2003
Kipfmueller and Kupfe2005 or Keane 2001 for a more thorough discussion on successional
pathways in whitebark pine stangs

ECOSYSTEM SERVICES

Whitebark pineis/ 24 2yt & | &AAIAYAFAOlI Yy T2 adkfordtRedzND S
species of wildlifesuch as squirrels and beaes excellent food source due to the high fat and
protein content of the seedRed squirrels are common foragers of whitebark pine seed,
clipping mature cones off the end of branches and stptime cones in their middens for
consumption over the winter. Both grizzly and black bears are known to excavate squirrel
middens in order teeat whitebark pine seeds. They are efficient at cracking the cma¢es and
extracting the seed with their tonggeBears are also known to climb trees to access the seeds
(Figure8).
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Figure9 ¢ Bear €at full of whitebark pine
seedsoutside of Lilloett, BC

Figure8 ¢ likely gizzly bear (perscomm.,
Tony HamiltonOct. 30,2012)claw marks
moving up a whitebark pine tree on Mt.
Sidney Williams, north of Fort St. James, BC

There are severangoingresearch pojects to investigate the importance of whitebark pine
seeds togrizzly bear dietin the Canadian rangge. FoothillsResearchnstitute in Alberta
http://foothillsri.ca/program/grizzlybearprogramand Yvonne PattersoriJniversity of Victoria
MSc researcin the Lillooetarea) Research from the Greater Yellowstone Area of the U.S
indicatesa strongrelationship betweergrizzly beas and whitebark pie whenthere are
enough seeds available for consumption (Mattsdral. 1991)

In addition to its importance as a food source for wildlife, whitebark pine can also contribute
significantly to the hydrological cycle and treeline dynamics. As an inititogeislands, it

modifies the harsh treeline environment, enabling the establishment by other species. As a high
mountain species, it is also important in modifying the rate of snowmelt in ss@sgromback

et al.2001andWeaver 200Xor a more thorogh discussion on ecosystem services provided by
whitebark pine).

SFED PRODUCTION

In order to enhance or supplement the natural process of colonization and suisival
restoration and recovery planning is important to understanthe process ofeed production
and maturationof whitebark pine Age of cone productionstimatesvary between studiedyut

v
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on averagereproduction may begin somewhere between-80 years, with greater cone
production associated with larger crowns from steh265-250 years oldArno and Hoff 1980 A
reproductively mature whitebark pine can house both pollen and seed cones on the same tree,
with pollen cones generallpund on the lower brancheand thefemalecones found at the

tips of branches higher on theee. With good pollination and adequate growing season for
maturation, 4060 seeds/cone can be expectdwweverit maybe prudent to planfor lower
seed/cone estimates on average.

FigurelO- Seeds in a whitebark pine cone. Photo: Don Pigott

One of the most challenging aspects of conservation planning for whitebark pine is trying to
coordinate seed collection effort with seed production in a given yadrtebark pine is a
masting species, michmeans that trees within a given area will synchronize their seed
production, resulting in the production of abundant seed in one year and substantially less in
other yearsThe prediction of masting is challenging as there does not appear to be kesimp
environmental cue triggering synchronization of seed production (Weaver 2001, €rahe
2011).

This has significant implications on restoration planning, as having the resources to fund a seed
collection in any year will not guaranteleat there will be seeds available for collection.

Funding sources for restoratiomould workbest if therewas flexibility in deadlines for

collection

LANDSCAPE DYNAMICS

Whitebark pine often occuraithin islands of suitable habitah a sea of unsuitablew

elevation habitat Understanding the dynamics between populations as well as the impacts of
landscape level processes, such as fire disturbawmitiehyeimportant to naturally sustain and
establish new populationandasa consideration forestoration prioritization.The dependence
of whitebark pine2 y°  / stnilitdddck@rgor dispersais central to these dynamics and
maintainingconnectivitybetween whitebark pine populationf®r nutcrackes to continue
dispersing seed is an important cemgation considerationBetter understandinghe

NBfl 0A2YyaKALI 0 Skes SvBitgbark pire Adur@aneend cade@ieductionas



well as the abundance of alternate food sources for nutcrackers is essential for managing

stands ofdeclining whitelark pine andrioritizing restoration resourcesThere has been little
documentationon/ £ I NJ Q& y dzi ONJ O i Nf&epthom a linfit&d nimber gFS OF NS :
eBird recordsChristmas bird counfgandthe BCbreedingbird atlas (J. Vinnedge pers.
commurication).Better understanding how nutccliers are using northern whitebark pine

populations, their alternate food sources, where thag caching seeds, where theye

breeding and how successfulllgey are breeding at the northern edge of the range, vaill help

to better understandhe thresholds in whitebark pinabundance/ SSRSR (2 &adza il Ay |
nutcrackers over time. Given the importance of northern populations of whitebark pine for

future species latitudinal migration under climate change, itssestial to understand where

management should fars efforts in order to suppoy I G dzNJ f RAALISNEFt GALF [
This may also involve the need to manage alternate food sources in certain (@eas.

McKinney and Tomback 2007, McKineg¢wl. 2009, Barringelet al. 2012for current

dzy RSNARUGIFIYRAY3 2F GKNBaK2fRa Ay YWKAGSOIFN] LAYS

DECLIN®F WHITEBARK PINE

Whitebark pine in the Omineca regiamdeclining and susceptible to the same threfdand
elsewhere in its rang&Vhite pine blister rust (WPBR), mountain pine beetle (MPB), fire
suppression and climate change are redagd as the primary threats to whitebark pine,

however greater recognition of thele of industry as a threat could also bensidered

WHITE PINELBSTER RUST

WPBRs afungalpathogen introduced into North America on both the east and west ciast
the early 28 century from Eurasia, resulting in the decline of five needle pines across North
America.lt is important to undestand the basic biologgnd spreadf this invasive disease, as
the recovery of whitebark pineill requirefacilitatingincreased rustesistance as one of the
main restorationefforts.

To complete its life cyclg-igurell), WPBR requires a five needle pine as the primary host and
most commonly a species within tiibesgenus(but alsoCastellejaor Pediculariy as

secondary hostsThae are fivestagesn the rust life cyclehowever the two mostrequently
discussed are the amxspore stage where the rus visible on the pinel is at this stage that

the rusttravels toits secondary host At thebasidiospore stage the rust travels frdribesback

to five needlepines. Aeciosporescan travel upwards of 506m by wind, and basidiospores
travel in the order of severdilometresbut these spores alseequire constant high humidity to
survive in the windBasidiospores enter the pine through its neegsland as a result cankers
often first form on the branches, moving into the stem over time where the infection can
become lethalWhitebarkpineis susceptible to rustom seedling through to mature tregize
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classesldentifying rust and monitoring cha@es in rust infection rates over time is another
crucial component of restoration planning.

There was &Ribeseradication program in the U.S that proved largely unsuccessful at controlling
the spread of rust as a result of the long distance dispersatsibapores, the large abundance

of Ribesacross the landscape, long survivaRibesseed in the forest floor and its ability to

sucker from rhizomes after removal of the above ground biomislePponald and Hoff 20014

more promising approach might be tdtain seed from rust resistant individualkhere is some
native resistance in North American five néegines to this invasive rusthe whitebark pine
genetic restoration program based out of Idaho focuses on producing seedlings that are not
immune, but more likely survive infection by rust.

Predicting the probability of infection by blister rusftthe stand and individuas anapproach

to prioritizing seed collection and restoration activitid$ere are several strategies to selecting
candidate trees for rust screening, but one of ideasis to collect seed from whitebark pine
trees that show some degree of resistance (lack okeas) in a stand that has high infection
rates(Mahalovich and Dickerson 2004 his way, therés a high probability that a tree without
cankers was exposed to the rust, with the apparent resistance potentially due to genetic
factors.ollectingseedfrom these trees should be prioritized over trees that may not have
been fully exposed to rustinfections rates may vary with microclimate, topography, secondary
host distribution or abundance, forest structuZeglen (2002) found an increase in infection
rate from the CoasMountains to the Rockies; however, little of this variation mayekplained
by climatic factors. Zeglen (2002) indicatesakcausal relationships between rust incidence
andlatitude, longitude and elevatiorkzor instancewhitebark pne growing at high elevations

as krummholz in treeline environments in Montana had 35% incidehtree infection(Resler
and Tomback 2008)which indicates high rust infection even at high altitudes

Theaverage plot level infection ratey WPBR in th®mineca region i28%(Figurel?2), with a
maximumrate of infection within a plot 0f71% on Mt. Sidney Willian{Bigure26, data from
Clason (unpublished) and Zeglen (2002)). In total, 88% of all plots surveyed in the Omineca
region had at least one individual infected by rusbwever here are relatively few sampling
points forWPBR in the north (43 plots reported here, but many are spatially continuous, and
sampled over a long time period (1982013)).In comparison, lie Kootenay$avel4-71%

plot levelinfection (Murray 2010), Smithers arbas>k72%infection within plots(Haeussleet

al. 2009),98%o0f plots surveyed had at least one tree infecitadhe Canadian Rockiggth
average plot infection rate of 52¢mithet al.2013), provincewide in B(lot level infection
ranged from0-83%with an average of 31% infectione@en2002) andanother studyacross BC
hadan average of 33%angingrom 0-100% infectiorrate within plots(Campbell and Antos
2000).(SeeHoff 1992 andTombacket al. 2005for more information on identifying and

10



surveying blister rust. See Van Arseiedl. 1956 for the interactions between rust and climatic
factors, and McDonald and Hoff 2001 for a good review of blister rust in whitebark pine
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ess %

Y

R
‘Whilebark pine or
other live-needle pine

Figurell- The life cycle stages of white pine blister rustl¢Donald and Hdf2001)
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Rust incidence in Omineca
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Figurel2 ¢ Relative white pine blister rust infection rate across the Omineca, data from
Zeglen (2002) and Clason (unpublisheHgalthy sites are in green, sites with high levels of
infection in red and intermediatdevels of infection in yellow
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MOUNTAIN PINE BEETLE

The cumulative effects of WPBR and MPB combined with projected climate change are
anticipated to result in further reductions in whitebark pine abundance rangke (Logaret al.
2010. There is littlespecificdocumentation on the extent of theurrent MPBoutbreak on
whitebark pine in the Omineca regioHowever, MPB mortalityis mapped based on overview
flights andthe provincial MOFLNRO Mountain Pine Beetle Moll@haybe possible to overlay
MPBmappngwith whitebark pine occurrence to determine potential extent of mortalNM{PB
mortality has beerobserved imorthern whitebark pine ecosystens the Skeearegion
(Clason 2010Q)with significant mortality in the Moric®istrict (averageof 81%Haeussleet al.
2009) In the Omineca, MPB mortality deen observed in the CaribocmlMntainssouthwest
of Dunster, on Mt. Sidney Williams, and on Mt. Davidson (Clason unpublishedFlatagr
consultation with experts on the extetf MPBkilled whitebark pineacrosshe Omineca
region may yield improved mappingo it is recommended tdiscuss with these experte get
a better picture of the overall impact MPB miagve already had in thiggionand MPBas a
future threat to whitebark pine

HRE SUPPRESSION

Fire plays an important role in whitebark pine ecosystems, by opening up growing space for
establishment of new seedlingsd by maintaining a mix of stand ages on the landscape, such
as early successional stands containing whitebark piatebark pine cones do not open after
fire, but there is substantial evidence that the seedbeds available after burns are suitable for
whitebark pine germination and establishmefifiomback 1982, Campbell and Antos 2003)e
effect of decades of fire supgssion in places like Montana has certainly reduced the
abundance of young whitebark pine stands across the landscape, increasing the likelihood of
successional replacement, and decreasing potmégeneration on thge suitable sitegKeane
and Arno20@).¢ KS NRBfS 2F FTANB adzZlJNBaaiazy |4 GKS
an agent of decline is not well understood, but certainly must be considered as a potential
threat to the recovery of whitebark pine in this regidee Keanet al. 1990,Keaneet al.

1994 ,Keane and Arno 200Larsonret al.2009for more information on the potential role of

fire and fire suppression on whitebark pine

QLIMATE CHANGE

Whitebark pine in the Pacific Northwest region of the U.S. was recently assessed as the most
vulnerable tree species to anticipated impacts of a changing climate (Deval£2012).

Climate change will directly affect the ability for whitebark pine tosps over time through

effects on climate suitability, but changing climate will also result in indirect effects on
persistence. For instance, indirect effects could include changes in disturbance regimes,

13
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competitive interactions, or changes in disperdghamics. As a resultll astands of whitebark
pinewill not be equally vulnerable to climate change. Fexample Haeussleet al.(2009)

indicate thatlow elevation whitebark pindichen woodlands (primarily associated with glacial
fluvialfans) are moe vulnerable to climate change because of increased competition from

faster growing, more shade tolerant species. This reduction in suitable habitat through
encroachment of species adapted to milder environmental conditions moving upwards in
elevation andpotentially outcompeting whitebark pine in its former habitat is expected to

occur significantly faster than whitebark pine is able to migrate north to new climatically

suitable habitats (Hamann and Wang 2006). Regardless of changing climate, it appears t
GKSNBE Aa adadlrofS OfAYFGS FdzNHKSNI y2NIK (KI Y
range, suggesting that climate may not be the only factor limiting this northern range limit
(Figurel3). Whitebark pine can germinate and survive north of its current range within this
predicted current climatically suitable habitat (McLane and Aitken 2012). By 2025 with a
changing climate, it is predicted that suitable @i® will be increasingly lost from southern BC,

and increasingly gained in the Omineca region. As a result, conserving populations of whitebark
pine in the Omineca region will be important for facilitating future migration north. (See Devine
et al.2012, Fhmann and Wang 2006, McLane and Aitken 2012 for more information on the
potential effects of climate change)
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Figurel3- Thetwo upper maps represent the current observed and cent predicted
suitable climate in green. Ae bottom two maps represent future predictedlimatically
suitable growingspacein 2025 and 208%Wangin McLane and Aitken 2012)
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INDUSTRIAL ACTIVITIES

While the four threats listed above (WPBR, MPB, fire suppression and climate chamg&en
considered the most important to mitigate in order to recover whitebark pine, industrial
development in whitebark pine habitat is another impact tieah result in further loss. In the
Omineca region, forestry, mining and minerapkxationisa serious concern fohe
conservation of the species. Industrial activities that may affect whitebark pine should be
identified early to minimize potential impacté/orking with companies in the natural resource
sectors will be @rucial component of reagery.(SeeMoody and Claso8013 for a description

of the workwith Blackwater mine in the VanderhobBistrictand Murray and Krakowski 2013
for mechanisms for collaboration with the forest indugtry

RATIONALE FOR CONSERGON

The objective of this plan st to provide high level strategic guidance for the recovery of
whitebark pine, as this should be provided by recovery plans (provincial and fedéral).
recovery planning process has begun for Canadian whitebark pine as a result of the federal
listingon the Speciesit-Risk ActThe scope of thisaport is to makeecommendations
specificallyfor ongoingwhitebark pinerestorationplanningfor the Omineca region. There are
other restoration strategiesGenetic Conservation Technical Advisory Commit@®92
GYCCWBPSC 20Kganeet al.2012 and the Alberta provincial recovery pl&:Jones pers.
communication) currently available that provide different perspectives or higher level planning
that covervariousaspects of whitebark pine conservationmore detail thanwhat is found in
thistactical planfor the Omineca regiorfor instance,tie 16 authors involved in the Range
wide restoration strategy (Kearet al. 2012) provide a much more thorough background on the
biology, causes of decline, and pot&ttapproaches to management across scthes found

in this report which may be of interest to some readefi$ey also provide a brief discussion on
the conceptual framework for active restoration that is worth considering before takiag
actions discussebelow (pg. 3839, Keaneet al.2012).

Another useful contexand rationalefor this tactical plan in the Omineca region is the BC

Conservation Framework. KS 321 fa 2F (GKS ./ [/ 2yaSNBIGAz2y CI
to global efbrts for species and ecosystem conservation, (2) Prevent species and ecosystems

from becoming at risk, and (3) Maintain the diversity of native species and ecosystems. Given
GKFG €1 NBS SEGSYG 2F 6KAGSOIl NJ hasBeghSQa 3If 26|
identified both provincially (bludist) and federally (endangered) as at risk, and whitebark pine

is an important component of forest biodiversity across the province, the conservation of

whitebark pine falls within this Conservation Framework
(http://lwww.env.gov.bc.ca/conservationframework/ The framework provides provincial

context for the conservation of whitebark pine. The goal of any actions recommended in this
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region.

Ultimately, while whitebark pine is not widespread across the entire Omineca region, it houses
the northernrmostwhitebark pine stands globally. These northern popolas are important

for forest biodiversity, genetic diversity, as well as local adaptation to northern climBtes
responsibility to conservand restoe these northern populations inthe Omineca region,

which will be critical fofacilitating future species migration under a changing climate.

PARTII ¢ TACTICAPLAN

OVERVIEW

The tactical plan for management of whitebark pine in the Omineca Region includes three
parts.

1 current baselinanapsshowing knowrocations of whitebark pine stands,

1 managemenbptions

1 asummary of potential restoration priorities by forest district

1. MAPPING WHITEBARKEPINI THEOMINECA

Developing management strategies for the recovery of WBP in the Oniegican requires a
better understanding of the current location and status of WBP populaiibiggirel4). The
highest resolution inventory currently available for Wi BC is thprovincialVegetation
Resource Inventorgsee:http://www.for.gov.bc.ca/hts/vri/intro/index.html; Figure2 & Figure
3). This forest inventonappears to be of limited use for mappiadnitebark pine given its
relativelow abundance across BC comparedrany other tree specie3.he BEC regional field
guidesalsodescribe subzones/site series where whitebark pine occuashier regions of the
provincebut likelybecauseNBPoccurrencean the Omineca regiois low, it is not described in
any of thefield guidesfor this area(land management handbooks 15, 24, 29, 51, 54 produced
by the BC Ministry of Forest¥leidingeret al. 1998, Delonget al. 1993, Delonget al. 1994,
Delong 2003, Delong 20p4rhis may result in ongoing misunderstanding about possible
occurrence frequency and even growth form of WBP when it ocaeeTableb). As a result,
whitebark pinemaps based on presence within BEC units alsgunderrepresent its
occurrence in the Omineca region.
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Figurel4 ¢ Current rangemap for whitebark pine (COSEWRD10)

Adequately mapping current locations of whitebark pine is critical for recovery planning

and immediate regiration actionslt isimportant that location mapping be updated

periodically andhat information about the health and status of whitebark piise

included in mapping updatescross the Omineca region. For instance, the Greater

Yellowstone Whitebk PineSubcommitte® 8 Y2 a i NB OS (GYCGNBRSCY | LILJA y 3
2011) includesa map indicating dominance, maturity amality, resulting in

prioritizationfor restoration of whitebark pine stands across their study rediased on

this information Mapping the locatin and abundance of whitebark pings well aghe

health and reproductivetatuswill help informprioritization of recovery efforts for this

speciedn the Omineca regiarRecommendations to begin the process of mapping
populationsare outlined below.

Although VRinformation aboutwhitebark pine is likely insufficient to use as a starting
point for restoration and conservation planning, it is currently one of the only mapping
products availableThe first step to improving inventory of whitebark pirshould be
simplydeterminingthe accuracy of the VRRkingground plots to create a confusion
matrix (under-prediction of presence, ovarrediction of absence)Anothe method of
remote mapping that may be more accurate than the VRI for whitebark pugng
remote sensedmagery,identifying the location ofvhitebark pine based on its spectral
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signature Kokalyet al. (2003) used hyperspectral (2B&ndsof 10nm bandwidth, pixel
resolution 17.5m) AVIRIS imagery obtained by aircraft fixed with a senswy dlyer their
study area of YellowstoneaFk They were successful in indentifying whitebark pine from
this imagery Kokalyet al. 2003)

A potentially more cost effective and rapid mapping product would a predictive map
based on larger resolutiof25m) but freely available imagery (e.g. LandsatTMbands
instead of 224 abovye combined with topographic variables (Digital Elevation Model) to
predict probable occurrence of whibark pine (Landerburgt al. 2008, McDermidand
Smith2008). This has provestcurateover relatively large areaand could be done right
now without a great cost investmeniowever more ground plots then are currently
available would be needed to valigdverify the predictive model. For instance,
McDermidand Smith(2008)used 145 ground verifiedhitebark pine presencplots for
~500knt area of Waterton National Park. Currently there 2@&BEC program whitebark
pine presence plots with GPS coordinates, some of which mayabeurate and ~50
from various researchers ifé Omineca region which covers ~158,341katthough
much of the northern part of the Omineca does not appear to currently support
whitebark pine).The drawback to this approach is as a predictive matelay capture
the potential but not actual occurrare of whitebark pine.

Knowing the potential occurrence of whitebark pine may be a useful exercise for
restoration planning. Particularly as a first step to determine where to look for the
species, a map that widely predicts where whitebark pine is motessrlikely to occur
can help inform that next step of mappigtual occurrencat finer resolutionsThree
types of pedictivemodelswere createdfor this projectto identify areas in the Omineca
that may be currently environmentally suitable for whitek pine

1. astatistical model containing topographic and climatic variables;

2. a statistical model containing only topographic variables; and

3. anoverlayof both statistical models on BEC subzones, selecting those intersecting

subzoneghat could conceivalyisupport WBP.

Probability ofwhitebark pineoccurrencebased orenvironmental variables was predicted
using a logistic regression in R (R development Core Team 284R)pesence points
were generated by taking the centroid of VRI polygons indicaticgmmence of whitebark
pinewithin the Omineca regianThese models assume the VRI is a reliable source for
whitebark pine occurrence, which has not been tested quantitatively. Ground plots of
confirmed presence and absence would yialchore accurate re@sentation ofsuitable
environmental conditions for whitebark pireccurrencehowever there were not

enough of these for th®©mineca region30,000 absence points were generated by

18



randomly selecting centroids from VRI polygons with no whitepark Topographic
variables were derived in ArcGIS 10.0 from a 25m digital elevation model, including slope,
aspect and elevation. Site index was extracted for each polygon within the VRI for both
presence and absence points as an environmental predictor. @iwzatables were
generated using ClimateWNA v. 4.Y@anget al.2012). Squared values for slope,
elevation and site index were included as optimums along those gradigapsviSe glm
model selection in Rpackage MAS$2sultedin a final modéthat incuded 5 variables

after initially reducing the predictor dataset through pairse correlation: elevation,

slope, north aspect, east aspect and precipitation as snow. The topogmaphynodel
included: elevation, elevation”2, slope, north aspect, east esmte indexand site

inded”"2 as predictor variables.

MAPPINGRECOMMENDATIONS

Although several mapping products were discussed and produced for this report, there is
still a need for improved mapping of the location of whitebark pine stands across the
Omineca region in order to plan recovery actions for this species.

Tablel ¢ Recommendationto improve current mapping of whitebark pine in the

Omineca. Se&he final section of thiseport summarizes current available data on
whitebark pine in the Omineca region, discussing options for future inventory, monitoring
andpreliminary recommendationfor restoration prioritization.Tables3-10 referto the

maps that follow (Figures 1744).

Tabk 8 for recommendations by district
Action Approach Maps

Quantify the Ground surveys within/outside of VRI polygon Figure3
accuracy of the Vk boundaries. Could create a confusion matrix to

quantify theaccuracy of VRI for whitebark pine.

Could do this with the data (plots of known

locations) currently available, but some of the BE

plots should be checked for spatial accuracy

Remote sensing  Explore the use adidvancedemote sensing Figurel5
whitebark pine imagery (e.g. Rapideye, 5m resolution, high
locations resolutionaerialphotography) to identify

whitebark pine
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Increase ground  Regardless of future approach for mapping, more Ex.)Figure
plots to verify ground plots are required to verify 15
locations presence/absence of whitebark pin@ddnew

ground plds to BEC plots database

Forest structure  Quantifystand structure (measure of recruitment n/a
inventory andabundance ofeproductivdy mature trees)

Example of Aerial Survey
Fixed wing 2012
Whbp relative abundance
. ® ¢ @ O
O N 9% o
@€ VR polygons with wbp

Kilometers

N
0 10 20A ‘

Figurel5 ¢ Example of aerial survey data from fixed wing flight in 2012. Blue dots
represent no whitebark pine seen from the aircraft, the rest represent whitebark pine
in increasing abundance from-4 (low to high wbp abundance).

WHITE PINE BLISTERSRBND MOUNTAIN PIBEETLE RELATED MQRIMMA

In conjunction with efforts to map the current location of whitebark pine, collecting more
information on the health status of whitebark pine trees across the Ominegian is of utmost
importance.There is apaucity of data on mortality and infection rates from WPBR in this region
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(see section oWVhite pine bister rustin the Onmnecaabove) There areonly 4longterm rust
monitoring installationsn the entire region2 in McBrideand 2 inValemount, established by
Parks Canada in 20p®ust incidencedatafrom those 4 transects is not included in this report
as it was not avéable at the time of writingknowledge on the infection and mortality rates

from rust is crucial for restoration planning as it informs (1) prioritization of sites for restoration
planting, (2) prioritization of sites for seed collection and screeninguisirresistanceAt the
moment, it is difficult to set priorities for seed collection and restoration without this baseline
information on the spatial variation in health of whitebark pine across the region.

Quantifying MPBelated mortalityto date and dentifying stands at risk of future attkés also
important for planning. Collecting and potentially protecting trees that show some level of rust
resistance may be important for maintaining genetic variation in nagooaulations. MPB

caused mortalityof potentially geneticallyust resistant trees is a significant loss for
conservation, given the need to increase the abundance of rust resistant seedlings on the
landscape through natural and/or artificial selection and screening proceS$e&=n the

magritude of themost recentMPB outbreakt may not have been practical to attempt to
mitigate this disturbance agent, howevierthe future, ifpotentially rustresistantcandidate
treesare identified for screening, isimportant to attemptto protectthose trees from

additional disturbance, such as fire or mountain pine beetle.

INVENTORRECOMMENDATIONS
Table2 ¢ Actions and approach to improving the assessment of blister rust and mountain
pine beetle disturbance

Action Approach

Survey blister rust Use aerial or ground surveys as appropriatdis is a
high priority for the Omineca region. Better
assessment of the spatial variation in health of
whitebark pine is essential for restoration
prioritization including seed collection dmestoration
treatments SeeTable7 for monitoring
recommendations andable9 for recommendations

by district
SurveyMPB Theremay already beesources availablas a starting
mortality point to compile this information, bupotentially not

at an appropriate scale for restoration planningsl
important to identify theintensityand location of
MPB mortality as a data layar restoration
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prioritization

2. MANAGEMENT OPTIONS

Prioritizationis a significant component of where on the landscape any one of the following
regoration treatments is appliedThe rangewide regoration strategy (Keanet al.2012) lists

three priority stand conditions warranting restdran in order of importancehigh blister rst
infection and mortalityhigh kevels of MPB mortality, anstands in late successional stages. The
Greater Yellowstone Area pld6YCCWBPSC 2Pffioritized protection and/or restoration

based on the health aftands (rust and MPB), abundance of cone bearing trees, stand density,
value of the stand as grizzly bd@abitat, access and land ownership as well as potential genetic
diversity and rust resistance as this information becomes availabtee Omineca region,
however, all these data layers are not available or may not be at the same resolution available
for regions like the Greater Yellowstone Ar&able3 describes the layers that could be

available for the Omineca region with some additioimaestment in informatio gathering(see
Tablel and Table2 for inventory needs)

Table3 ¢ Proposed data layers for prioritization of restoration in the Omineca

Rust infectiorrate andlevel ofmortality
Level ofMPB mortality
Industrial activities (recent past and current planne
Firehistory
Habitat suitability
Standsuccessional status
Access

For the purposes of thigcticalplan, systematiaddecision makinge.g.Jenkins 200pvas not
possible due to lack of information on many of the layers outlineBaible3. Engging a wider
range of expertsn establishing restoration prioritiess recommended as a next step for the
Omineca region.

PLANNINGRECOMMENDATIONS

Following the completion of this report for the Omine®gion, a meeting with all those
interested in whitebark pine management in the Omineca could be set to seek wider
consultation, discuss prioritization of activities and future work by a broader range of people
with different specializationsl'his recommadation should not overshadow the need for action
on the ground as soon as possible.
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SEED COLLECTIEEDLING PRODUCTADID RUST SCREENING

Producing rust resistant seedlings is a top priority for restoration of whitebark peed S
should be collectedh order to screen for rustesistance and to use in restoration treaénts.
Screening is the process of testing select seed for rust resistance, generally in a nursery setting,
by artificially inoculating seedlings with rust spores. Those seedlingsfiddrdas having higher
resistance to rust are then prioritized for collection and restoration planting in the future,
increasing the amount of rust resistant stock on the landschapthe Omineca region, where
there are few long term monitoring plots fotister rust Eigurel?), it is difficult to prioritize
collection areas, as ideally collections occur from areas of high rust infection, lookimgdsr t
with no cankersor only afew inactive branch cankerSeeTablel0for recommended seed
collection and screening prioritization by district. Seed collectionbeacostly given the need

to cage cones and return in the fall for collectiamd the difficulty in accessing many whitebark
pine stands A roughestimate ofup to $1/seedfor a collection may bappropriate if helicopter
access is requiredetails ormethods for cone collection can be found elsewhésee Murray
2006andBurret al.2001for cone collecting techniques)

There is currently &ck of facilities in BC fdalister rust screenindor whitebark pine sahe

options availabldor screeningn BC are to (1) ship seeds of candidate trees to USDA facilities
where they are screened or (2) conduct field tridlke first scenario will provide the most
rigorous assessment of rust resistance, however the seedlings prodiucedthe screening

trial cannot be shipped back to Canada. For instance, once a candidate tree has been identified
ashaving some degree of resistance during screening, seeds would have to be collected again
and seedlings grown in Canada for restoration planting. The second aytfaid trialswould

be less expensive, but may take longed&ierminegeneticresistance as a result of having to

wait for the seedlings to be exposed to rust in order to assess their respdhgewould

involve careful documentation of origin of tlseed (parent)and monitoring of outplanted
seedlingover time(until the seedlings are exposed to rusi)determine the potential

resistance of the parent tree. In this case, it is important to ensure that the location of planting
sites is likely to bexposed to blister rust inocului order to more rapidly assess resistance

PLANTING SEEDLINGS

Once seedlings are grown in a nursery for restoration planting, it is important to plant these
seedlings carefully on sites identified as a priority for restion (see Table10for potential
restoration priorities for districts where there is enough available information to discuss
prioritization). Seed transfer zones arelatively far given the dispersal and subsequent
genetics of seeds dispersed long distances by a Gudent €ed transfer zoneare more
restricted in the U.Rocky MountainsM ® ymean annual temperature (MAT) US Rocky
Mountaing, but general recommendation®r seed transfer is d0km,with no restrictions in
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elevation Hoffet al. 2001),or withinm ® o /

A Y than! régions gf spécedldangBower

and Aitken 2008)See Buret al.2001 for growing techniques, and McCaugleegl. 2009 for

planting guidelines)

STE TREATMENTS

In addition to plaiting seedlingsother site treatments may be appropriatependingon tree
health, successional statux the stand historical disturbance regimsite access and
availabilityof funds. Tabk 4 summarizes silvicultural treatment options potentially useful as
tools for whitebark pine restoration.

SLVICULTURAREATMENT OPTIONS RESTORATION
Tabk 4 ¢ Treatment options for restoration of whitebark pine with a description of potential
benefits and drawbacks of each method

Treatments When and Potential benefits Potential Information
Where? drawbacks Sources
Planting rust  Highest -The best (and - Slow Keaneet al.
resistant priority sites  potentially only) o 2012,
seedlings first, but all action to increase - Facilities may not Tombacket al.
sites would rust resistance currentlyk.)e 2001, many
benefit across the landscape avgulable.ln Canada others
ensuring long term to intensively
survival of whitebark scrgen for TUSt
pine resistance in
whitebark pine
Pruning lower Accessible - Can potentially - May not be Don Pigott
branches young save trees fronstem successful in savin
(~3m) whitebark cankers, reducing  the tree
pine stands the likelihood of
(First pass at mortality from rust ~ ~ Ma.y enable
1.52m) while waiting for rust survival of genes
resistant seedlings tc tha?c are less rust
be produced resistant
-Good way to - Likely difficult to
engage local operationalize at a
community in hands large scalelue to
on restoration cost and access
Forest Forestswhere - Opening the - Expensive Keane and
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clearing a prescribed  canopy for natural - Need Parsons 2010

and/or fire is regeneration collaboration with  Keaneet al.
thinning inappropriate ¢ & y dzii ONJ O operators 2012 Keaneet
but want openings) or planting _ al. 2007
openings to rust resistant ) May_ require
increase seedlings ongoing
regeneration management to
- Can also be useful ensure survival of
in combination with  seedlings to
presaibed fire to maturity (e.g.
manage fuels etc. brushing)
Seed Stand with - Reduce - Potentially Don Pigott (set
collection high genetic  competition, expensive up a trial site
area value, rust increase access of in the east

- Need to have

resistance and whitebark pine to _ Kootenays)

accessibility  above and below good accesto site

(potential ground resources,  _Need to have

Critical Habitat hopefully producing  {ees that are

under SARA) seed earlier and worth investing in

more frequently (rust resistance)
Use Sites with - Reducing the - Logistically GYCCWBPSC
Verbanone or potential (or  probability of arust-  challenging 2011
carbaryl on known) rust resistantcandidate
trees resistant trees tree dying from MPB ~ Potentially
identified as difficult to achieve
potentially succesat a large
rust resistant scaledue to
potential extend of
MPB outbreaks

Manage Adjacent to -need to maintain -threshold levels  n/a
[ £ I NJ Q3a critical or high sufficient alternate  not known here in
nutcracker value food sources on north
food sources whitebark landscape (as well a:

stands minimum whitebark - 790"

understanding of
alternate food
sources, other than
Ponderosa pine
and possibly

threshold) to keep
nutcrackers in
sufficient numbers
to be able to
propagate




whitebark. Douglas fir

HRE

The role of fire in whitebark pine ecosystearsd the decline of whitebark pine undektensive
fire suppressiormavebeenprimarily studied in the U.Si.é. Keaneet al. 1994,Keane and Arno
2001, Keanet al.2012 Murray et al. 1997), but has alsteen studiedn Canada (Moody 2006,
Campbell and Antos 20Q3)he primary mechanism by which fire benefits the regeneration of
whitebark pine iy opening up growing space and enabling establishment in this early
successional stagés a slow growing species, whitebark pine is ofteramrhpetedwhen
growingin more moderate conditionsgCanopy openingsn both moderate and harsh sites
provided byfire canenhance the ability ofwhitebark pineto regenerate with seedlings able

to capitalize on above and below ground resouré¢&® suppression for the past several
decadesmay becontributing to the decline of whitebark pinegeneration becaussuchsites

are no longer createdndthere isincreased successional replacement. Fire can be used as a
restoration toolto create openings suitable for caching and establishment of seedlings,
increasing the frequency of young stands containing whitebark.Prescribed fire can be
combined with silvicultural treatmentseeTabk 4) to produce suitable caching habitat for
nutcrackers (Keane and Parsons 201t0% ako possible taestore sites burnt by wildfire
Wildfire can enabl@atural regeneration establishmeribut these sites can also be used to
plantrust resistant seedlingseeFigure20for an example of how overlaying wildfires can
inform restoration sites)Before using prescribed burning as a restoration tool, it may be more
beneficial to make use of subalpine sites recently (within the2e&siyears) burnt for plaing

rust resistant seedlings.

Regardlessf the fire origin it is important to potect seedproducing treesand possiblyther
important alternate nutcracker food source#/ithout a seed source, neither prescribed or
natural firewill be useful for theestablishment of seedlings by nutcrackerseed collection

for planting Natural establishment posfire may occuanywhere from a few years afteip to

40 years following the burn, depending on the severity of the site, i.e. soil staBititp @nd

Hoff 1989 and episodic recruitmengvents(Tombaclet al. 1993) Careful consideration of
whitebark pine needs to be reflected District fire management plankire data used here was
the historic fire database

HRERECOMMENDATIONS
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While it is accepted thdire produceshighly suitable regeneration habitat for whitebark pine,
there should be careful consideration of the use of fire as a restoration tool. For instance, there
may be adequate early seral habitat for whitebark pamecss the landscape, butlack of rust
resistant seedlings to plant on these sitdhe recommendation for fire in this report is to have

a discussion about the potential use of prescribed burning (of different intensities) with a wider
group of experts, pleed within a broad landscape disturbance context for this and other
species that would be affected by prescribed burnige Keane and Parsons 2010 for
management guide to restoration using fire including severity and fuels management

INDUSTRIAACTIVIES

Theimpact of industrial development as described above should be mitigated as much as
possible given the extent of the declibg other threats (WPBR, MPB, climate change etc.)
Engagement with industry to protect whitebark pine cobklencouraged wit policieson
industrial cooperation, but also by educating field workers on identification andrtiques for
minimizing damage to whitebark pine. In addition, it is possible to take advantaapress
created by industrial activities such as forestry or mining to collect seed, screen and plant
improved rust resistamivhitebark pine seedling&ee Murray and Krakowski 2013 for
recommendations on available actions to protect and improve whitebark pinearwation
with the forestry industry in B@/oody and Clason 2013 for collaboration with mining
industry).

INDUSTRIARECOMMENDATIONS
Table5 ¢ Recommendedactions for improved whitebark pine resources aras well as
potential policy tools for mitigating industrial impacts

Action Approach
Revise BEC land Update the field guides to indicate the presence of
management whitebark pine, at minimum at the zone/subzone leve
handbooks For example, this could be simply a single pagéef®)

at the beginning of the appropriate guides

wS @A &S ./ Discuss with regional ecologists. Currently, whitebark
species selection pine is identified as suitable on ESSFmk 02/03
G22f ¢ (Pr.Rupert), ESSFwc3 02(Cariboo), and ESSFwk1 0z

George &Cariboo) in the tree species selection tool.
Review and update to more accurately represent whe
whitebark pine could be planted as a suitable species
(see:
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http://www.for.gov.bc.ca/hfp'silviculture/TSS/tss.htm

Evaluate policy What are the policies surrounding protection of
options for whitebark pine on provincial land®hat ae the
minimizing and mechanisms in place that can be used to address
mitigating industrial current polcy barriers (e.g. establishing wildlife habita
impacts areas)? What are the mechanisms for engaging with

industry (forest licensees, mining companies) that wo
aid moving past any current policy barriers

QLIMATE CHANGE

CQLIMATE CHANGE ADAPIN RECOMMENDIONS

Given that areasot currently occupied by whitebark pineithin the Omineca are potentially
currently climatically suitable, and are likely to become more so over time, assisted migration
may be appropriate for whitebark pine in the Omineca regibireats related to climate
change, such asompetitive exclusiomndchanging disturbance regimés.g. mountain pine
beetle) should be considered whemdertakingrestoration.For instancewhitebark pine could
be planted at higher elevationg anticipation ofthe upward movemat of treeline,planted
after fire (prescribed or wild)r planted at lower elevations to reach coibearing age sooner,
however management of those plantings may be required (e.g. thinning/brusl@oginued
research orthe effects of climate change on whitebark pine persistence in the Omineca is
required in order to anticipate vulnerabilisenot previously identifiedThese vulnerabilities
should be reflectedn prioritization of stands for seed collection and restavat (See McLane
and Aitken 2012 for discussion on assisted migragiod Keanest al. 2012).

KNOWLEDGEAPS

While many actions should be undertaken immediately to improve the likelihood of persistence
of whitebark pine across the Omineca region, suppgrtiesearch in whitebark pine

ecosystems will continue to inform management and improve our understanding of the decline
and survival of the species.

RESEARCRECOMMENDATIONS
Table6 ¢ Areas of activeor recommended research to improve management of whitebark
pine in the Omineca region

[ £ 1 NJ Qa vy Population estimates, feeding behaviour (on whiteba
pine and alternate food sources), caching behaviour,
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Mapping

Health

Ecosystem Service

Seed production

Fire

Climate change

Sensitive
ecosystems

Decision support
tools

breeding success etc. Understanding how nutkeas
are surviving and using whitebark pine at the norther:
edge of its range will be important for managing stan
to maintain future natural dispersal processes

SeeTable7 for recommendations by distriénd above
for alternative approaches to future mapping

How healthy is whitebark pine in this region? Are thel
any strong predictors of vulnerabilitg blister rust? In
order to determine where to collect seed and where t
restore, better information on cuent levels of rust is
required in order to make informed prioritization
decisions.

How important is whitebark pine for beans this
region? Does whitebark pine increase habitat quality
grizzly bears?

How reliable is seed productiort?ow often does a
masting event occur in the Omineca? What are theds
threshold levels to mitigate losses to seed predation
and maintainng nutcracker population®

Investigatethe role fire suppression may have played
the decline of whitebark pine in the Omineca (espat
is thehistorical range of variability fire regimedor
the Omineca region and how significasffire
suppressia as a threat to whitebark pine,.g.Larsonet
al. 2009)

How will climate change directly and indirectly affect
persistence of whitebark pine in the Omineca region

What is the relationship between whitebark and soils
the Omineca? Caa soil layer (e.g. ultramafibe used
as a predictor of occurrence and should these sites b
managed differently?

With increasing information and availabiliby
appropriate data layers, formal decision support and
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prioritization tools should be developed

MONITORINGRECOMMENDATIONS
Table7 ¢ Monitoring needs to improve management of whitebark pine in the Omineca region

Action Approach
Establish health  Higher priority inareasthat are protected from
monitoring industrial activity(e.g. BC Parks) aage accessile.
installations Locations should bstratified across variation in

climate and mountain ranges (séable9 for
suggesed monitoring sites by district; Dr. Michael
Murray MFLNRO pathologist Nelson for details on
installations)

[ £ 1 NJ Q& Monitor population dynamics and caching behavio
populationtrends 2 ¥ / £ | NJ] Q& y dzi ONJ O1 SN&
ecosystems
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3. RESTORATIORRIORITIZATION FORETOMINECA

The final section of thiseport summarizes current available data on whitebark pine in the Omineca region, discussing options for
future inventory, monitoring angreliminary recommendationfor restoration prioritization.Tables3-10 referto the maps that
follow (Figures 1€ 44).

Tabk 8 ¢ Interpretation of current whitebark pine mapping resourcesand priorities for future surveysfor whitebark pine
locationsacrossthe five districts within the Omineca region

District Predictive models VRI Potential Population confirmation Maps
(topography, occurrence in BEC priorities
topography & subzones
climate)
Both predictive There are no VRI The following BEC All three models indicate  Figurel9
models indicate a  polygons zones have been that Polygon 1 has the
low probability indicating WBP identified as highest probability of WBP
(max ~30% climate anywhere in this  potentially in this district. This area is
+ topography district, however containing top priority for ground or
model; ~60% there is atleast  whitebark pinein aerial surveys. Little is
vanderhoof topography model) one known this district: BAFA, known of WBP in this
of occurrence in this population (on Mt. SBSmc2, ESSFmv, region, and with confirmed
region. However,  Davidson) ESSFxv, ESSFmvp populations on Mt.
both identify MSxv Davidson, as well as the

Anecdotal reports

highest probability ) greater proximity at the

. e of WBPon Favnie

in this district on . southern edge of the

Mt. Davidson ran?_ec ne_e S Vanderhoofistrictto
(where there is confirmation larger populations of WBP
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Fort St.
James

known WBP) and
nearby Rwnies

Both predictive
models indicate
high probability
(however the
climate &
topographymodel
more thanthe
topographymodel
alone)of
occurence in the
northern portion of
the region. There
are no known
occurrences north
of Blanchet

The new VRI Thepotentially
changed many of suitable BEGones
the polygons from also predict
whitebark pine to  whitebark pine
subalpine fir(in occurrence in the
this region, but far north of this
maybe others as  district. The
well?) Many of

the polygors as potentially

sulrones identified

further south, ths area
warrants investigation. The
potential occurrence in
Entiako Park should be
determined, whether
through consultation with
those that know the area,
and/or by ground/aerial
surveys Potential
collaboration on surveys
with Blackwater mine

Aerial surveys should be
targeted to the ranges
directly north and east of
the current known
occurrences on Mt. Sidney
Williams,BlanchetPark and
the Mitchell rangewithin
Polygon 1Ground surveys
should confirm locations

Figure24

shown here in the suitable are: BAFA, and assess hdalin areas
Fort St. James are ESSFmv3, ESSFm' not previously surveyed on

are from the
forest inventory
(fc1)preceding the
VRI UPDATE: the
VRI polygons in

ESSFmc, ESSFmc| the graund (Mitchells, E

side Blanchet
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ParlMitchell Range

Mackenzie Both predictive
models indicate
high probabilityof
occurrencen this
district, and there is
probabilityin the far
north, beyond what
is the current
understanding of
the northern edge
of the range

the Witch
drainage(east of
current known
occurrence) were
flown by A. Tait
and confirmed
that there is no
whitebark pine
there (subalpine
fir)

Theonly
indication of
occurrence in this
district is in
severalVRI
polygongjust

north of the Peace
arm o the
Williston Lake
Reservoir
UPDATE: J.
Vinnedge and A.
Clason surveyed
these polygons by
air, and no
whitebark pine

The potentially It may be worthwhile to Figure30,
suitable BEC zones survey by aithe Figure31
also predict mountainous areas south o
whitebark pine Mackenzie, but thisnaybe
occurrence in the  alower priority than

far north of this surveys in the Prince

district. The GeorgeDistrictNW of

subzones idetified current known distribution
as potentially

suitableare BAFA,

ESSFmc, ESSFmc|

ESSFmv3, ESSFm

ESSFmvp, ESSFw

ESSFwcp, ESSFwi

BWBSwk2
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Prince
George

Both predictive
models indicate
high probability of
occurrence in the
Kakwa Provincial
Park area,
decreasing towards
the west.

was found

The VRI indicates
whitebark pine
occurrence in and
south ofKakwa
park, and again
around the
southernedge of
Waipiti Provincial
Park,towards
Monkman
Provincial Park
with little in
between Kakwa
and these areas.
None of the VRI
polygons in the
Prince George
Districtare
confirmed by
ground plots(BEC
plots, A.Clagn,
S.Zeglen),
UPDATE:
photographand
UTM confirmation

The subzones The areastarting from Figure35,
identified as Kakwa Provincial Park Figure36,
potentially suitable following the Rockies Figure37
habitat are northwest, ending around

ESSFwk1, ESSFwc the southern edge of
ESSFwcp, ESSFwk Monkman and Waipiti

ESSFmvp, should be flown to
ESSFmm1, determine whether there
ESSFmmp, are any populations in that

ESSFmv2, ESSFm' area. These would be the

ESSFmvl, BAFA, northern-most confirmed

IMA populations in the Rockseif
found. If there are
populations confirmed,
ground surveyshould
verify location and assess
health (Polygon 1,Figure

35)

South of Kakwan both the
Rockies and Cariboos
(Polygon 2Figure35)
should be sureyed by air.
There are a few VRI
polygons and lower
probability of occurrence
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Robson
Valley

Both models
(climate &
topography,
topography alone)
predict high
probability (up to
99%) of occurrence
in this district within
the subalpine and
alpine areas. This is
unsurprising given
the models were
built using VRI data
which has far
greater coverage
(presumably
accurately
representing
greater distribution
of WBP) in the
Robson Valley

in Mt Dezaiko aree

The VRI coverage
here is extensive,
however ground
truthing and
particularlyon the
south-side ofthe
Robson valley has
far fewer data
points. Given how
widelydistributed
the VRI predicts
WBP in this
district, it warrants
assessment to
determine
accuracy

based on the predictive
models (climate and
topography) in these areas

Many areas of the Focus on the areas east of Figure4l
Robson Valley likel' McBride, and potentially

have suitable greater ground surveys on
environmental the Cariboo mountain side
conditions as of the Robson valley.

represented by the
large number of
potentially suitable
subzonehabitats:
ESSFmm1,
ESSFmm2,
ESSFmmp,
ESSFwc2, ESSFwc
ESSFwcp, ESSFwk
ESSFwk2, IMA,
BAFA
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Table9 ¢ Summary of rust infection rates (average across platsd minmax plot level infectior), as well agprioritization for
future rust surveys andnonitoring within each ofthe OminecabDistricts

District Rustdata  Avg % Priority area for rust monitoring Maps
available? infection
(min-max)
Yes 15% If populations of WBP occur in the Entiak@a, monitoring transects  Figurel9,
Vanderhoof should be prioritized in this are®artnership wittBlackwatermine on  Figure20
(O- 36%) . o
Mt. Davidson may lead to a rust monitoring transect there as well
Fort St. Yes 31% Mt. BlanchetProvincial Park as one of the northemost populations of Figure24,
James (1.71%) whitebark pine should prioritize assessing extent and health of the Figure25,
= 0

population in the park. A rust monitoring transect could be establish Figure26
in this parkas well. Assessment of rust in the Mitchralhge is also

recommended
Mackenzie No n/a No current confirmed populations in Mackenzie. Figure30,
Figure31
Prince No n/a If populations are confirmed in the PG area, rust surveys and Figure35,
George monitoring will be based on this. It is very likely that there is whiteba Figure36,

pine in Kakwa park, so this should be a priority area for establishing Figure37
monitoring site

Robson Yes 29% There are 4 monitoring transects already in the Robson valley (2 on Figure4l,

valley (0629%) McBride peak and 2 on Mt. McKirdy), however greater coverage of Figure42,
health across this region, including new monitoring installations on t Figure43
Cariboo mountain side of the Robson Valley is recemded



Table10¢ Summary of £ed collection and restoration recommendatioracross the Ominecaibtricts based on current available
data

District Current seed Current Priority for collection Priority for restoration Maps
collection restoration
No No - None at present - None at present Figure20
(but one (but planned for - However, if populations - Depending on whether
Vanderhoof collection Mt. Davidson)  occur in the Fawnies, or in  there arenew
planned on Mt. Entiako Park, collections occurrences confirmed
Davidson) could be prioritized for those priorities will be
areas determined
Fort St. Yesg Mt. Sidney No - Screen seeds already in - There should be Figure
James Williams, 2007 storage from Mt. Sidney discussion about possible 25,
Williams from trees restoration on Mt. Sidney Figure26
identified in 2012 as Williams,or in areas
candidates Tablell) further north outside the

immediate impact of
mining adivity (e.qg.
Forfar creek, Gluskie
drainage)given

- collect from Mitchell range development in the area
for genetic conservation anc @nd high rust infection
future restoratian in the

- Collect from Blanchd®ark
for future restoration in the
park
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Mackenzie No

Prince No
George

Robson No
valley

No

No

No (but planned
restoration
spring 2013 on
McBride peak)

area

- Assess and prioritise uppe
Forfar creek, which appears
to still have a sizeable
population.

-none

- Potentially in Kakw®ark,
but priorities for collection
would be best made with
better health data

- McBride peak. Not a very
healthy population, so
possible to find candidate
trees for screening

- Potentially McKirdy peak

rates

- none unless through n/a
assisted migration

- Not enough information n/a
for this district to make
recommendations

- McBride peak, given the Figure
access and declining 42,
health Figure43

- other locations to be
determined
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VANDERHOOMAPS

Vanderhoof whitebark pine

© wbp plots
Predictive model: topography
probability

Figurel6 - Potential whitebark pine habitat in the VanderhodDistrict based on topographic
predictive model Area coloured in green (low) to blue (high) have a probability of supporting
whitebark pine based on topography.
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Vanderhoof whitebark pine

© wbp plots
Predictive model: climate & topography
probability

Figurel7 ¢ Potertial whitebark pine habitat in the Vanderhoof District based on climatic and
topographic predictive model. Area coloured in green (low) to blue (high) have a probability
of supporting whitebark pine based on topography and climate.
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Potential whitebark pine: Vanderhoof
@  wbp plots
Potentially suitable BEC subzones

Kilometers
0 5 10 20 30 40 A
[ = e—

Figurel8 ¢Potentially suitable BEC subszonegreascoloured other then grey are potentially
suitable based on BEC subzones for whitebark pine in the VanderBusifict.
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Priority area for whitebark pine: Vanderhoof

o woppts [ [T [ [ [ [ |

[ Polygon 1 S F RSP RS R R
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v9° S LS “5‘:‘ & Kilometers

&
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Figurel9 ¢ Red polygon indicatethe area of interest to confirm populations, survey rust and
establish long term rust monitoring installatiom the VanderhoofDistrict.
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Potential whitebark pine restoration:

Vanderhoof
©  wbp plots Fire year
=~ Roads - B
E Ex: possible restoration area N

N

ecrm e

ks A A
RN SN

Potentially suitable subzones §
Kilometers
5

Figure20 ¢ Example of area selectefpurple polygon)for restoration based on suitable
habitat, recent disturbance (fire in 2010), proximity to known WBP and potential road access
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FORTST. AMES MAPS

Potential whitebark pine: Fort St James
®® wbp in forest inventory

Predictive model: topography
probability

Kilometers
0510 20 30 40 50 60 70 80 90
o s

Figure21 - Potential whitebark pine habitat inthe Fort St. JameBistrict based on
topographic predictive modelArea coloured in green (low) to blue (high) have a probability
of supporting whitebark pine based on topography.
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Potential whitebark pine: Fort St James
@@ wop in forest inventory

Predictive model: climate & topography
probability

Kilometers
0510 20 30 40 50 60 70 80 90
(=

Figure22 - Potential whitebark pine habitat inthe Fort St. JameBistrict basedon climatic
and topographic preditive model Area coloured in green (low) to blue (high) have a
probability of supporting whitebark pine based on topography and climate.
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Potential whitebark pine: Fort St James
“ wbp in forest inventory

. |
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Figure23 - Potentially suitable BEC subszonégeacoloured other then grey are potentially

suitable based on BEC subzones for whitebark pine in the Fort St. J&nsésct.
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Potential whitebark pine: Fort St James
wbp plots “ wbp in VRI
o wbpplots Predictive models
[ Polygon 1 probability

CITT T T T 1T T
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Figure24 ¢ Polygon 1 (red) indicatethe area of interest forsurveying fornew populations
(east and north of confirmed populations) and focusing rust surveys and Hergn rust
monitoring installations(Blanchet, Mitchells, Sidney William#) the Fort St. JameBistrict.



Health of whitebark pine: Fort St James
Proportion infected blister rust

® 6 6 ¢ & ©» o o o o
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NS 5 X 6 AT O
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Figure25 ¢ Health of whitebak pinein the northern-most confirmed standsin CanadgMt.

Blanchet, Mt. Sidney Williamsalso showing forest cover polygons that contain whitebark

pine.
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Health Mt. Sidney Williams:
Fort St James

wbp trees assessed 2007, re-surveyed 2012
BRchange

W healthy - healthy

healthy-infected

®  infected - infected

Plots: proportion infected blister rust 2012
L L ] L ] [ ] [

Figure26 ¢ Blister st infection rateson Mt. Sidney WilliamsSquare points indicate
individual trees that were assessed in 2007 andagsessed in 2012, circles indicate infection
rates ontransects (~50m long)See alsd@ablell.
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MACKENZIE MAPS

Potential whitebark pine: Mackenzie

@@ wbp in forest inventory
Predictive model: topography

probability
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Figure27 - Potential whitebark pine habitat in the MackenziBistrict based on topographic
predictive model Area coloured in green (low) to blue (high) have a probability of supporting

whitebark pine basedn topography
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Potential whitebark pine: Mackenzie

@@ bp in forest inventory
Predctive model: climate & topography

probability
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Figure28 - Potential whitebark pine habitat in the MackenziBistrict based on climatic and
topographic predictive modelArea coloured in green (low) to blue (high) have a probability

of supporting whitebark pire based on topography and climate
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Potential whitebark pine: Mackenzie
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Figure29 ¢ Potentially suitable BEC subszonégeascoloured other then grey are potentially
suitable based on BEC subzones for whitebark pine in the MacieDzstrict.
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Priority area for whitebark pine: Mackenzie

O wbpinVRI
D Polygon1
Predctive model: climate & topography
probability
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Figure30¢ Polygon 1 (red) indicates the area of interest for surveying for new populations

the MackenzieDistrict.

53



Potential whitebark pine: Mackenzie

8 wpinVR
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Figure31 ¢ Northern-most potential whitebark pine stands in the Mackenzi&istrict with fire
and road access overlaitlPDATE: March 28, 2013, polygons surveyed by air, and confirmed
that they contained lodgepole pine, not whitebark pine.



PRINCEGEORGE MAPS

Potential whitebark pine: Prince George

®€ wbpinVRI

Predictive model: climate & topography
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Figure32 - Potential whitebark pine habitat in the Princ&eorgeDistrict based on climatic
and topographic predictive modelArea coloured in green (low) to blue (high) have a
probability of supporting whitebark pine based on topography and climate



Potential whitebark pine: Prince George
% wbpin VRI

Predictive model: topography

Probability
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Figure33 ¢ Potential whitebark pine habitat in the Prince Geordgistrict based on
topographic predictive modelArea coloured in green (low) to blue (high) have a probability

of supporting whitebark pine based on topography
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Potential whitebark pine: Prince George

O% wbpinVRI
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Figure34 ¢ Potentially suitable BEC subszon&®dloured areasother then grey are potentially
suitable based on BEC subzones for whitebark pine in the Prince Gdoisjgct.
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Priority area for whitebark pine: Prince George

E Polygon1
D Polygon2
®% wbpinVRI
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Predictive model: climate & topography
Probability
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Figure35 ¢ Potential areas to focus whitebark pine location rennaissance efforts and future
rust surveys if locations are confirmeid the Prince Georg®istrict.
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Figure36 ¢ The VRI and predictive modeidicate the areas in and south of Kava Provincial
Park as potentially having whiteb& pine.
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