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COAST AREA

Il ntroduction

Healthy forests are described as those which are resilient to disturbances, sustainable over the long
term andable tgprovide for a variety of resource needs and demands. This ForeStidejth

provides background aadvicdor forest health management in the Gax@stof British Columbia
incorporatingpoth the West Coast and South Cidasitral Resourdgegion®y:

1 Identifying damaging ageydio-geoclimatic subzone (BEGAat have the potential to
impact forest resousce

1 Outliningstrategies and tacticsnigateboth short and lontgrm forest healttisksfor
high hazarfbrest health factgrs

1 Outlining the recoverable and wenoverable loss@¢RLs)used in the lasmber supply
reviewgTSRS)

Discussing forest health in the context of climate ¢hange

Outlining regional forest health activities and pricaitigs;

Describing historicédrest health factdrends based on annual aerial overview surveys

= =4 -4

Provincial Forest Health Program

Theaim and scope of the provincial forest health praegi@utiined in the2@®3202 Forest Health
Stratég)Part. The plan vision is @emain leaders in proactive amgkted reactive forest health
managemeatThesixgoals of the plan ai@
1) Promote healthy forests
2) Incorporate forest health principles and knowledge into guidance, policy and;legislation
3) Modernize forest health data management knowledge and decision support tools
4) Deliver effective and efficieananagemeiatf forest pathogens and insects, and of climate
change impacts;
5) Adopt a business model that supports proactive and reactive program priorities and
operational activities
6) Foster a learning culture of professional development and continuous improvement

Thisregional forest health strategtlinestheregionaéctivities that will be pursued as part of the
Ministryof Forest8§(the Ministri)businesplanand is intended toform district priorities These
activities arise from tpeovinciaforest healtlstrategyand local prioritiedncluded is a synopsis of
mostcoastspecifidorest health factoesented as a serieprofiles an@hidorical summargf
majorabiotic, insect and pathogetivity by timber supply area (TSA)

BC Forest Health Legislation and Policy

Forest Health legislation is summarized on the government Wetesferest and Range Practices Act
(FRPA)setghe context in which forest management is conducted in British ColarBd@2, he

1 https:/Aww?2.gov.bc.ca/assets/gov/farmingturaresourceandindustry/forestry/foreshealth/fhrstrategies/th_strategic_plan_2023_final.pdf
2 hitps://Amww2.gov.bc.ca/gov/content/industry/forestry/managog-forestresources/foredtealth/foresthealthlegislation
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replacement of the previaugl i r e ¢ t under thd-orest Bractices Coda Acth & oOor esul t s
b a s e d 6undenfFRRAavhich isased on the principle of professional rejikraako significant

changsin theplanning foforest healtin

forestry operations.

The primary tool for planning and managing public forest lands is the Forest Stewardship Plan (FSP)
mandated under FRPA for all public agreement hdidiP#\ has recently undergone significant
changes, whereby F8Hkeventually be replaced by Forest LandscapéfRRs)xcurrentlybeing
negotiatedor some areas the Provincéetween government, indigenous peoples and forest and
range license holdddnder an FLHprestlicense holders will be required to develop forest

operational plans (FOPsat are consistent with FLPs and higher level plasmust consider 5

legal objectivé®ne of which ispreventing, mitigating and adapting to impacts caused by significant
disturbances to forests and forest health including wildfire, insects, disirasghénd

Currently the onlgpproval test fdorest health in an FSRnigh regards tetocking standards. This
hasnotalwaygroven to be a very effective tool for ensuring forest health concerns are adequately
addresseid forest operational pitunder FRPA section 26, the Minisias sweeping powers to

direct privatéandownerand public agreement holders to conduct remedial forest health control
activities ithe Ministedetermines that damage is being done podiimciaforest However, this
sectiorhas rarely if evbeerofficiallyexercised.

Provincial forest health policy requires essturce distritd produce a forest health stratéigst
covers each TSA within their distictegion. These strategipsciy forest health conditions,
issues, arptionsto:

shapd SRsand operational plgn
guide forest health investments
link to higher level strategies
provide current estimatedNiRLS
identify key forest health issaesl

provide recommendations for adapting to potential forest igkaltiriven by climate
change.

= =4 4 -4 4 -9

These plans have no legal status under current BC forest legislation. This document is the regional
strategy for the West Coast and South Slafigial Resourdeegios.

Area Covered by tls Strategy

This strateggovers foreste@rownland contained within the&stArea(Figure 1) TheCoast Area
consists of twdlatural Resource Regig8suth Coast and West Coast)sndmposed afine
TSAs: Arrowsmith, Fras€sreat Bear Rainford&BR)North, GBR SouthNorth IslandHaida
Gwaii,PacificSooand Sunshine Co&gablel). TheGBR North and Pacifid SAs areshared with
the SkeendlaturalResourc&kegion.This strategycludesbut does not specifically addnemssks,

3 hitps:/Aww?2.gov.bc.ca/assets/gov/farmingturaresourceandindustry/forestry/forestandscapplans/flp_faq.pdf
4 hitps://imww2.gov.bc.ca/gov/content/industry/forestry/managmg-forestresources/foredtealth/foresthealthstrategies
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protected areamdTreeFarmLicence (TFLandswithin theCoast Arealndividual TFL planning
documents should be consulted for local informati@arest healthistory and risksithin those
tenures
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Figurel. West Coast and South Co&itural Resource Regioaad Ministry office locations within
the Coast Area

Tablel. Theninetimber supply areas within the Coasteaand their respective
administrative districts

Timber Supply Area Natural ResourcBistrict @dministrative dfice locatiors)
Arrowsmith South Island (Port Alberni)

Fraser Chilliwack

GBRNorth North Island (Port McNeil§nd Coast Mountains (Terract
GBRSouth North Island (Port McNeilhndCampbell River

Haida Gwaii Haida Gwaiiljaajing Giids

North Island North Island (Port McNeilandCampbell River

Pacific Shared between st Goast South Gastand Skeena

Natural ResourcBegions(covers Bdimber Sales
operating areas)
Soo Seato-Sky (Squamish)

Sunshine Coast Sunshine Coast (Powell River)
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High hazard forest health factors by BE(

Most recent forest health survey data for the coast com&eportingSivicultureUpdates and

Land Statu$rackingSystem(RESULT $forest health data, Forest and R&wgduatiorProgram
(FREP) Stand Development Monitoring (SDM) surveys, Change Monitoring Inventory surveys
(CMI), and Annual Aerial Overview Surveys (Ab8)nethod offorest health data coliectin

each one of these surveys is discussed below.

RESULT Sforest health data

The percentage of live and dead total trees that ch@et theppropriatéree gowingdamage

criteria a recorded fagilviculture surveytots. This information ensures that trees angnt

towards free growing meet the definition of a healthy well spadéubtdzamage criteria were
developed with the intent tlieimagettees wouldot likely contribute to merchantable volume at
rotation agelhe ability of surveyors to identify forest health damage agents is highly variable and
generally lackirggpod quality control checks to ensure the accuracyeydhiedorest health data.

Stand Development Monitoring Surveys

SDMsurveysecord forest health damage as part of the timber vadwe@d-REP. Older surveys
(SDM1.0used damage criteria developeddstfree growing standsut more recent surveys
(SDM2.9) record incidence and severity similarly to CMtlatatovered in the next sectidhese
surveys are usuatympletedby resource district stainfortunatelyfew SDM surveybBave been
completed fothe CoasBoth RESULTS and SDM surveys are examples of stand level surveys
which are designed to provide information on a.stand

CMI forest health data

CMl plots are intended to providendscapkevel inventory data. They are not meant to evaluate
conditions within an individual stafldese permanent sample plots use systematic sampling to
collect inventory and growth and yield informafioey are selected basec the National Forest
Inventory (NFI) 20km x 20 knplot grid.Young stand monitorify SM)plots are a subset of CMI
plots that target stands3®years old. They use a grid formed by subdividing the NFI grid into
smaller grid cells (usually 5x10 km) to increase the number of Shegaesirveys record both
forest health incidence and sevdiiitg.sirveys are contracted out by the Forest Analysis and
Inventory Branch (FAIB) and have the advantagieldé funding, good quality control and data
management standards. Because systematic samplingpisfideeite intervals for forest health
incidencenay be calculatdd the past, the forestdith data collected by FAIB was not always well
summarizedbut the forest health program is actively working with FAIB to provide better
summaries of forest health dagpendix B shows a summary of YSM forest health data by BEC

5 https://www?2.gov.bc.ca/assets/gov/farmingturakesourceandindustry/forestry/silviculture/silvicultuirveys/2023
silv_survey procedures_mantiahl.pdf

6 https://wwwz2.gov.bc.ca/assets/gov/farmingturakresourceandindustry/forestry/frep/frep
docs/sdm_v2_protocol_september_11 2018.pdf

7 https://www?2.gov.bc.ca/gov/content/industry/forestry/managmar-forestresources/foreshventory/grounegsample
inventories/provinciahonitoring

8 https://open.canada.ca/data/en/dataset/35c35&6RE41a7ac50652257b0a8e8
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subone and variant for the coahkts survey data supports estimatésest health impadisr a
TSA or BEC unit.

AQOS Survey

The Ministryundertakean annuahOSof the province for all detectable fohestlth agentsThis

survey is usually conducted aatb€sownforestland, including parks and protected areas, at a scale
of 1:100,000:1%,000. Survey standards and annual results are available from theesitétry

Aerial survey results are incorporated into the annual prespait8ummary of Forest Health
Conditions in British Colimbia

It should be noted thatid to theelativeease of mapping insect infestations from the air, especially
those created by bark beetles and defoliating insects, there is dramatically more information on their
incidence and severity relativiedediseased-lowevey although undeeportedthe overall

distribution andmpact of diseases in the Cdastusuallyexceedthatof insectsA summary of

the historical information regardiogest healtloutbreaks foeach TSA in thCoast Area based on

AOS data is available in Apperdix

Other Forest Health Surveys

There are various forest health monitoring projects in the Coast Area. For example, the South Coast
Natural Resourdgegion has whiterk pine monitoring plots tracking these-éligbation treesnd

baited traps are deployed to track Dofiglasetle activity following large wildfiresthBegions

have plots monitoring the lotegm development of blisterst resistant western white pine and

others tracking the impactrobt diseases second growth standehere is also a network of plots

in someCoastalWestern Hemlod)CWH) subzones that monittire impact oSwiss needle cast

disease

Forest health data from each of these sources has its own specific uses and limitations based on the
age of the stands sampled, the survey methodology used, and the way in which forest health data was
collectedTablel). Theassociatefbrest healtilata isometimescompletedifficult to access or

not specifically organized forest healtlerquiries. Thus, extracting useful datefge scakerest

planning is often difficult or requifamiliaritywith data bases

Tablel. Comparison of different types of surveys that collect forest health monitoring information.
Survey Sample Population, | Strengths Weakness

and selection metho

RESULTS| all regenerated stan| -large data source -Some licensees wssilar
for which ground -stand level survey assessments from roadsides)es

10 https://www.for.gov.be.ca/ftp/hfp/external/!publish/aerial_overview/data_stds/aos%20standards%202019.pdf
10 https:/ivww2.gov.bc.ca/govicontent/industry/forestry/managmg-forestresources/foredtealth/aeriabverviewsurveys/summairgports#Forest
healthconditions
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surveys were
conducted

-stands generally
between -20 years 0

age

-data collected on species,
density, and forest

management activities

or helicopters toonductree
growingsurveywhich prevents the
collection of detailed forest health
information
-Incidence is based on the numbg
of trees that had severity above a
predefined threshold

-concerns over reliability of forest
health information

-difficult to access forest health
information from multiple stands

forested land

SDM Varies based on -allowdMinistrystaff to -reliant on availability ofhouse
specific survey become familiar with forest | Ministrystaffing resources
objectives and wher| health conditions in the field| -limited number of surveys
surveys were dane conducted on coast

CMI/YSM | Systematic sampling -standardized program with| -most surveys on the coast requi
based off the 20x20| stable funding, and good helicopter access (expensive)
km NFI grid quality control and data -not good for assessing forest he
-YSM plots are 350 | management protocols at the individual stand level
years of age and us( -good for collecting landscaj
smaller grid size tha| level forest health data
that used for NFI -repeated measurements o
plots (usually 5x10 | time
km) -both incidence and severity

recorded
AOS 80-100% of all -good record of mortality Only good for detecting forest

agents visibleom anairplane
over time

- stable funding

health factors visibleoim the air
-limited ground verification and
quality control

-requires good visibility

Defining hazard and risk

Thetermshazard and risk deserve attention, gsitberot synonymoublazard in the literature is
often used as the favourableness gfathieulasite for the developmenttbeforest health factor
2@427COASTAL TSA FOREST HEALTISTRATEGY PAGESOF 93
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It isthe probability that a tree in a broad gebgrarea will be affected by a particular forest health
factor

Risk fundamentally refers to the probability of an undesirable outcome. Risk adds the idea that
resource values or management investments are in jeopardy because dtoresidnéaith
factorsreduces host growth, reproduction and survival sufficiently to impact economic or ecological
objectivesRRisk takes into accoybximity in time and space to a particular forest health factor. For
some forest health factors such as root diseases and dwarf naistiEnoasng riskequires site
assessmertrfthe presence of these factors. For some forest insects risk assessment may require
knowledge about the timing and frequency of outbreaks.

Current high hazafdrest health factoeselisted by BEQTable?). Table3 indicates which BEC

variants are present in each Ti®#&se hazard ratings are based on a combination of currently
available forest heatdthrveydatain published and nonpublished reparnd othedata sources

combineavith expert opiniorHazard for biotic factors is based on the most susceptible tree specie
affectedThese ratings do not always agree with other hazard ratings available in earlier publications.
Whatconstitutes low, moderate, or high hazard is somewhat subjeethazard ratings in the

table were based on the best avadabientsurvey datavhichmay change as new high hazard

forest health factors emerge or better forest health monitoring data becomes available.

The hazard ratisgresented here superseatéez hazard ratings available in Section 6.6 of Land
management Handbook 28 (Green and Klinka*188d \withirforest healtspecific reference
publications like the Stand Establishment Decision Aids (SEDA) published by FORREX in the
Journal of Ecosystems and Mé&nBgeuosenin conjunction with some host specific SEDAs, some
information about hazard and risk in reforestation is providedRiefénence Guide for BDIkNGt
Standartiscated on the Ministry webSiteThis guide is updated periodically to reflect changes in
forest health considerations when certain species are used for reforestatiorBiB Spediic

Forest health hazard by trees species and BEC can also be found®BEGhpdBgl’. These

tables take into accodotest healthazardytree species

11Green, R.N. and K. Klinka. 1994. A field guide to site identification and interpretation for the Vancouver FORStINRagiton.
of Forests. Land Management Handbodkt®f3://www.for.gov.bc.ca/hfd/pubs/docs/Lmh/Lmh28.pdf

12 https://jem-online.org/index.php/jem/issue/archive

13 Stocking StandardBrovince of British Columbia (gov.bc.ca)

14 https://ithebeczone.ca/shiny/bybecmap/
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Table2. High hazard forest health factors by BEC variant

10308} H

BIVE [aje]
WPHMO
TSPHMO

C¢SPHMO
TWUWHMO
CWUWHMO

TSWHMD
¢SWHMD

TURGARD
ZUNAYD

EUAHMO
TWAHMD
CWAHMD
TUMHMD
CUMHMD

CSMUMD
TWXHMD
CWXHMD
¢Ip4SSd

JWISSH
AWISSH
MwISSS
TMuISSS
CMUISSS

TAXJSSd

aopdadi

mpIdI
M

TAMWMId]
TWWHA

CWWHIN

CWPHAN

UMHIN
TUWHN

C¢IPSIN

XS
WSS
PASLIISES 2 1S

Deer

I

Snow or Ice Breakage

Yellow-cedarDecline

Drought

Frost Crack

Windthrow

Snow or Ice Damage

DothistromaNeedle Blight

Cedar Leaf Blight

I

Swiss Needle Cast

I

I

Poplar Leaf Blight

HemlockDwarf Mistletoe

I

Armillaria

I

Black Stain

Laminated Root Rot

Rhizina Root Disease

White Pine Blister Rust

I|T|T|T|T|T

I|T|T|T|T|T

Balsam Wooly adelgid

I|T|T|T

Spruce Aphid

Basam Bark Beetle

I

Douglasfir Beetle

Spruce Beetle

Mountain Pine Beetle

Black Army Cutworm

Black Headed Budworm

Hemlock Looper

Conifer Sawfly

Western Spruce Budworm

Spruce Terminal Weevil
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Table 3. BEC variant by TSA.

SBPSmc?

SBPSmc

MSxv

MSdc2

MHwh1

X[ X]| X]| X]| X

MHwh

MHdm?2

MHmMmm?2

MHmm1

IDFww1

IDEww

X[ X]| X]| X]| X

IDEdw

IDEdK2

ESSExv1l

ESSEmw?2

ESSEmw1l

ESSEmw

ESSEmk

ESSEmc

ESSFdc2

CWHxm?2

CWHxm1

CWhws?2

CWHwh?2

CWHwh1

CWHvm?

CWHvm1

CWHvh3

CWHvh2

CWhvhi

CWHms?2

CWHms1

CWHmMmm?2

CWHmMmm1

CWHds?2

CWHds1

CWHdm

X

CDEmm

X

X

TSA

Fraser

Soo

Sunshine
Coast

Haida Gwaii
GBRNorth
WCR

GBRXouth

North Island

Arrowsmith
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Strategies for dealing with forest heal

The followingnanagement strategaesrecommended for the mitigation of lo$ses forest
health factors listed as high hazard in 2abley argrouped bgommonassociation (e.g., root
diseases, defoliators) and then alphabetically within each group

For eacldamaging agent a bdefscription of recommended management stratgg@sdsdwith

more detailed references on the biology (for biotic disturbance agents) and management listed in the
Referencesdditional detailed forest health information is available on the Ntirestriealth

websit€. Historical information oforest health factarccurrence by TS#ased on historical annual

aerial overview survey datprovided in Append.

General references for field identification of damaging agents.include

M1 Allen, E., MorrisorD. and WallisG. 1996. Common Tree Diseases of British Columbia.
CaradiarForestSenice Victoria, BC. 178 pp.

1 Burleigh, J., Ebata, White, K. JRusch, Dand Kope, HEds 2014.Field Guide to
Forest Damage in British Columbia. Can. For. Serv. avBLBGRO. Joint Pub. No. 17.
Third Ed. 355pp!®

Additionally, there have been revisions to guidance around managing dwarf(hasitetoes
Management Handbook 73 2618)d root diseas@anaging root disease in British Columbia
2018%.

Abiotics

Drought and Heat Stress

Impact

In recent yearbigh levels of drought mortality and foliagenbnss beedetected in the annual

AOS (see link under forest health iaoing surveys), particularly on eastern Vancouver Island and

the Gulf Island Poor planting survival is beginning tmbeea problem in some coastal areas

during drought yeaBrought can cause foliage legs,and branch diebackortality and

predispose trees to attack by biotiesfichealtifactorssuch as bark beetleleat streskom heat

domesalthough oftenssociated with droughttgs different physiological effects on.ttdest

stress can occur even in the absence of drought conditions. Temperatures above a critical temperature
threshold (the thermal tolerance threshold) will cause irreversible damage to the photochemistry

15 https://iwww?2.gov.bc.ca/gov/content/industry/forestry/managowr-forestresources/forediealth
16 https:/Mmww2.gov.bc.ca/assets/gov/farmingturatesourceandindustry/forestry/foreshealth/forestealth
docs/field_guide_to_forest_ damage_in_bc_web.pdf

17 https:/Aww.for.gov.bc.ca/hfd/pubs/Docs/Lmh/LMH73.pdf
18 Root diseas@is ManagementProvince of British Columbia (gov.bc.ca)
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involved in photosynthesis. Following the 2021 heat dome, needle mortality was observed on many
conifers. On Douglés, most ofthis needle loss was on the prewoasaneedles.

The standardized precipitation evapotranspiration index (SPEI) is a widely accepted method of
summarizing drought conditions that is calculated based on current and historical precipitation and
temperature. You can view current and historical maps dftandeg for different parts of the

world using the global drought monttavailable on the internet.

Management

Strategies for managing for drouigtitideselecting more drought resistant species, managing to

lower densities, thinning, and switching to alternative silviculture systewdetgreater shading

and promote natural regeneration. Planting strategies include using larger stock types with increased
root to shoot ratiosAvoiding clear cutting on drought sensitive sites with shallow soils and southern
exposures or retaining these areas as wildlife tree patches could potentially avoid future regeneration
problems and reduce potential soil Mest drought tolerance mechanisms tend to lower yield

potential (Pita 20D his suggests that genetically improved stock and pieces sith fast

growth rates may be more susceptible to drétagiiiitated migration of trees from drier to wetter
climates may increase future drought tolerance but comes with the potential for increasing
susceptibility toertairdiseaseshich are lessf a problem inlrier habitatd rees that can tolerates

summer drought may not be well adapted to areas that experience high amounts of winter
precipitéion. Fertilizer treatmentlat promote above ground growth over root growth could have a
potentialf negative impact on drought tolerance

Priority and Research

There is a need for tree improvement prograrpgttaore emphasis on screening for drought
tolerance patrticularly for some of the more drought tolerant tries.sfigere is also a need to set up
permanent plot netwo(with weather statiorsg)ecifically designed to study the-teng impacts of

drought across a variety of BEC units. More work is also needed to study the effects of thinning and
managing to lower densities on drought tolerance and the interaction between drought stress and
seondary biat forest health factors such as wood bores and some canker pathogens.

Further Reading

Clark, J.SL. Iverson, C.W. Woodal and C.D. Allan. 2016. Impacts of increasing drought on forest
dynamics, structure, diversity, and management. In Effects of Drought on Forests and Reangelands in
the United States: A comprehensive Science Synthe$6 pp.59

Marias, D.E., F. Meinzer, D.R. Woodruff and K.A. McCulloch T2&hdolerancand heastress
responses of Douglfais and ponderosa pine seedling populations forastimy climates. Tree
Physiology 37(3):3315.

Pita, P., I. Canas, F. Soria, and G. Toval. 2005. Use of Physiological traits in tree breeding for improved
yield in droughprone environments. The casd=0¢alyptus globlriuest Agrar: Sist Recur For 14(3)
383393.

19 https://spei.csis.es/index.html
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Fire

Fire has become one of the most important forest health factors in rec@mitiga@nlumbia is

experiencing a serious and sustained increase in extreme wildfire behaviour and fire events particularly
in the wildlandirban interfacét the same time, the impacts of climate change are increasing, fire

size and severity are indregsand fire seasons are becoming longer.

Fire hazard assessments and hazard abatement are key activities in reducing the potential threat of
wildfires arising from fuels left on the land base following industrial activities. Wiididiirdnéct

person carrying out an industrial activity or prescribed activity is required to assess and abate fire
hazards as necessary.

In conjunction with Natural Resources Canada, the BC Wildfire Sergeelgsed Guide

to Fuel Hazard Assessment and Abatement in British Célmassist those carrying out
industrial activitie® determine whether fuel hazard abatement is necessary, and if so, the
threshold necessary to comply with the legislated obligations.

The guide provides a procedure to determine fuel hazards created by an industrial or prescribed
activity on forest land and contains step by step instaiotiemable a person to determine

when fuel hazard abatement is needed in relation to the fire risk, proximity to interface, and fuel
loading and arrangement.

Fuel managemeptactices arte planned manipulation and (or) reduction of living or dead forest
fuels for forest management and other land use objectives (such aschetian silvicultural
purposes, wildlife habitat improvement) by prescribed fire, mechanical, cheinlagital means,

and (or) changing stand structure and species composition. Best management practices for fuel
management on the coast are provided in Wildfire Risk Reduction best managemént practices

Cultural and prescribed fire is one of many land stewardship practices that can help reduce the
intensity of naturally occurring wildfires while returning an integral and culturally significant process to
the land base.

Frost Cracks

Frost cracks are associated with rapid freezing events that cause outer bark and wood layers to
contract more quickly than the underlying laperghe formation of ice lenses that split the wood

apart (Kubler 1983)hey are sometimes more common on the south side of the tree due to rapid
freezing and contraction of tissues warmed by direct exposure to low angle sunlight during the day.
Frost cracks can also be associated with wounds or decay. Trees form aehtticzsponse to

injury that contrace a different rate than surrounding wood as a result anatomical and chemical
differences. Trees growing on wet sites or having a higher wood moisture content are more
susceptible to frost cracking. Frost cracks can serve as entry points for inssctsmstiecacks

formed in previous years are susceptible to reopeitugagears. In YSM surveys, frost cracks

20 https://www?2.gov.bc.ca/assets/download/665F3A4A01F6490999F606C8E6118E07
21 https:/imww2.gov.bc.ca/assets/gov/pubtiafetyandemergenegervices/wildfirstatus/prevention/firduetmanagement/fuels
management/wrr_bmps coast_and_mountains_georgia_depression.pdf
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were most prevalent in the MHmm1 (Appendix B) on western hemlock, amabilis fir and yellow
cedarCracks unrelated to frost can also sometimes occur after severe drought, especially in Douglas
fir and grand fir (Pacques, 2021).

Further Reading

Kubler, H Mechanisms of frost crack formation in e@esiew and synthesis. For. Sci. 1983 29(3)
559568.

Pacques, L.E., F. Millier and D. Vellise. 2021. Longitudinal stem cracks in larch: what makes trees
vulnerable? New For. 54832

Snow and IceDamage

Snow and ice damage can take the form of breakage or snow press. Ice damage hazard is highest the
Mountain Hemlock zone and the submaritime CWH zones. We can expect to see more snow press
damage in the future as a result of rapid fluctuations in wiperaiemes associated with climate

change and warmer winter temperatures in higher elevatiotgihrdslevation species such as
engelmann spruce, subalpine fir, and whitebark pine are less susceptible to snow and ice damage than
other species. In YSMrveys, most of the damage occurred on mountain and western hemlock and
yellowcedar. Higher density stands with high height to diameter ratios are at greater risk of snow

press damage. In uneven aged stands, the position of understory treeshelatvwere of larger

trees can also be important as snow is shed off the crowns of larger trees on to the smaller
regenerating trees below.

Wind

Windthrow events can be considered catastrophic or endemic. Catastrophic wind events generally
occur at more than 3@ar intervals, generally cause breakage, and are unpredictable. Endemic wind
events occur evenBlyears, generally result in uprooting and are preditaalasting activities can

make remaining trees much more susceptible to endemitostdmage occurs withifd years

of harvestingvith the majority occurring within a yBaring the 1980s and 90s, repeated blowdown
around thedges of clearcuts followed by salvage, resulted in ever expandirgjrtisameateas

of the coasfThis led to researahd trial®n how to design cbtocks to minimize future wind

damage arttie development of wind firming treatments such as topping, pruning, and feathering.
Feathering involves thinning out the most vulnerable trees along the edgedmfedugtandsA

number of these techniques are now standard practices that are considered a necessary and standard
part of forest harvesting operations on the coast.

Windthrow is a result obmplexnteractions between tree, stand and landscape level festaires.

wind and topography are usually the most important factors determining windthrow hazard but other
factors such as stand structure, soil characteristics, and tree species can be just as or more important ir
some caseBEC variant is not a good predictor of windthrow hazatrdt the landscape level

some areas of the coast experience more windthrow tharB&®@erariants associated with these
aregarerated as high hazard in Table 2. In broad geographic terms, Haida Gwaii experiences
significantly more wind damage than other parts of the coast. Western Vancouver Island also
experienaehigh levelsf wind damage followed by northern Vancdsiard which has moderate

levels of wind damage.
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Ridges experience the most wind exposure and valley bottoms can experience high wind exposure
when they are parallel to the wind direction. On thesmatberrexpose@dges tend texperience

the most damage fraime predominantisoutherly wingl Dense even height stands that promote

trees with high height to diameter ratios (>60) are particularly prone to wind damage following
harvestingVestern hemlock and true fir stand eggesrallguffer the most damage.

Management

Windthrow management involves assessing windthrow hazard and cotsetpienoee

windthrow riskConsequence could include potential impacts of windthrow to non timber values
such as visual quality objectives, fish bearing streams or stand level bibfinansay prediction

maps have been developed for some parts of the coast to help in determining local hazard
Examination of existing blocks in the general area with similar designs can be useful for assessing
windthrow hazard when laying out new cut blocks. Field prodedassessing planned blocks

include assessing soil, topography ardidtaracteristics to come up with an oweradthrow

hazard for the stand.

Risk can be reduced by planning for windthrow and salvage, changing the block layout by adjusting
the size and shape of retention or individual leave tree criteria, reducing the amount of distance where
the wind can flow unobstructed following harveshffaising an alternate silviculture system or

wind firming (topping, pruning or feathering).

Further Reading

Stathers, R.J., T.P. Rollerson and S.J. Mit&@@&llWindthrow Handbook for British Columbia
Forests. Research Program Working Paper 9401. Ministry of Forests.

Zielke, K, K. Byrne and B. Bancroft. 2022. Windthrow Manual for Coastal British Columbia. Report
prepared for BC timber Salb#ps://www2.gov.bc.ca/assets/gov/farmingturakesourceand
industry/forestry/betimbersales/emsfmecertification/businesarea/chinook/tchtsgwindthrow
manual.pdf

Yellow-cedar Decline

Yellowcedar decline has been a problem in southeastern Alaska for severbltitsades

occurrence and impaetrepoorly documented in B@itil 2005 The decline can appeasimall,
scatterepatches or extend over a large area. ldentification of dead yeldywogdacan be

difficult due tatsvisual similagtwithwestern redcedar and the tendency for the two species to
comminglen coastal forests. The sgie mortalityfound inwestern redcedar can hide the dead or
symptomatic crowng imtermixed/ellowcedar. Individuaecliningreescan die quickighowing

red or brown crowns, or slowly with gradually thinning crowns. Regardless of the speed of death,
root systems are always in an advanced stage of deterioration with the smallest roots dying first.
Necrotic lesions are often found on the lower bole thelbark. Dead trees can remain standing

for decades.

Aerialassessments along the calastvover150,000 haf yellowcedarstands afflicted lecline
whichmay beconstrictinghe future range of this speci€se most noticeable areas arklada
Gwaii andhe north and midoasts where landscégeel occurrence candeemuite readily The
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frequency of decline decreases as one travels south and virtually d@athpefisgconeInlet.
Individual or small group mortality may still occur south of thishpgitite infrequent distribution
of yellowcedar makes it difficult to det&cline is most evidesithigherelevation in the south
and decreasi elevation as you move north.

Yellowcedar declinea result olongtermclimate changence the late 1800&/arming winter
temperatures result in declining snogidarid early snow médagto increased susceptibility of the
shallowfine roots tesudderate season frost evenwtsere upper layer soil temperature falls below
minus5° C As has been recernitlystratecbn Haida Gwaiyellowcedaof all ageis subject to
declinggiven these risk factofseas where rooting depth is restricted by high water tables or shallow
rocky soil are particularly susceptible.

Impact

A 2019 analysis of losses detected by the annual aerial overvishosisoxer 2.2 million Aof
yellowcedar volume has been mapped as killed by decline, primarily R MerGBSA. Much
of this mortality iat higher elevation outside the timber harvesting land BESEB).

Management

Since the decline appears to be climate driven and since wetlmdetstand fully trdrivers
involved management options are limited. In liceguidelines may be developed around the
suitability of yellowedar foreforestation in areas wheoaditions for occurrence of the dedtiawe
be predictedUntil then, a publication from Alaska (Hennon et al. @&d@ffer guidance in
managing yelloeedar on the north coast and Haida G8agjgested strategies for Alaksa include
shifting timbeproduction to decline impacted areas, protecting getlawin unaffected areasl
planting yellow cedar and favouring yellow cedar through thifeliogcedar is often
outcompeted by other speciesites with better drainage, deeper soils, and medium to rich nutrient
regime, as opposed to the open poorly drained sites whereegleltdvas historically had a
competitive advantage over other tree spedegppears to be most susceptible to decline

Priority and Research

Dendrochronology work on the north coast and Haida Gwaichessedur understanding of

how the decline manifests in. B&ollaborativeesearch project exploring the recovery and
ecological succession of declining stands on the north coast was start&lim tei&difficulty

and cost associated with helicapteesshe focus of this research will be shifting to Graham Island
in 2024wherethe road access is better

Further Reading
Comeau, V.M., L.D. Daniels and S. Zeglen. 2021. @iidusied yellowedar decline on the island
archipelago of Haida Gwaii. Ecosphere 1i{8)//doi.org/10.1002/ecs2.3427

Comeau, V.M., L.D. Daniels, G. Knochenmus, R.D. Chavardes and S. Zeglen. 2003 Tree

reveal accelerated YeHlosdar decline with changes to winter climate after 1980. IEorE385
https://doi.org/10.3390/f10121085

Hennon, FE., McKenzie, ™. D 6 AvinWittveer,, DT [Mulvey, R_., Lamb, N5, Biles,
F.E., and Cronn, B. 2016 A climate adaptation strategy for conservation and management of
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yellowcedar in AlaskdJSDA Forest Service, Gen. Tech. Rep. fNWR-917.
https://www.fs.usda.gov/pnw/pubs/pnw_gtr917.pdf

Stan, A.B., T.B. Maertens, L.D. Daniels and S. Zeglen. 2011. Reconstructing population dynamics of
yellowcedar in declining stands: baseline information from tree ringRingreesearch 67(1): 13
25.

Wooten, C.E. and B. Klinkenberg. 2011. A landssegb@nalysis of yelleedar decline in coastal
British Columbia. Can. J. Forest Research 41t G438

Hennon, P.E., D.V. DO0AmMor e, -&dardédingintheNothnd M.
Coast Forest District of British Columbia. USDA Forest Service, Research N&tslHBNSV

Adelgids

Balsam Woolly Adelgid

Balsam woolly adelghbielges pireaa small aphitke insect that was introduced to North America

from Europe. It feeds on all species and all ages of e fecies) and can cause deformity,

dieback and mortality. In BC, amabilis and grand firs are attackefiemo&rand fir is the most

tolerant of attacksubalpine fir is the most easily damagyadiamabiliir hasintermediate

susceptibility Damage is caused by substances injected by the adelgid during feeding. These
substaces cause abnormal tissue growth that disrupts normal translocation processes within the tree.

The adelgidvas first detected in B€1958 in the Vancouver area and on southern Vancouver
Island. Fronthereit continues to spread northward and eastward. Currently, its known distribution
within BC range$iroughout VVancouver Islarid the Loughborough Inlet on the mainland coast
northwardnto the Caribo@ndeastwarthto the Kootenays

Impact

The dfectsof adelgichave not been well studied. Infestations within grand fir can befohronic
decadebowever the trees oftsnccumteventually Their decline migourmaybe taken advantage
of by the fir engraver beefieolytus ventesjsciallyfollowing dry sumnng asscommonon the
east coast of Vancouver Islaiffects oramabilis fiare variabjaome trees will die within a few
years of berning infested while otherayremain chronally affecteébr many yeaand yet others
donot seem to be affected.

In Idahq sub-alpinefir appearto die afteonly a few years aflelgidnfestationwhere data shows

100% mortality of sudpine fir stands has occurred within 10 years of the stand becoming infested.
In Oregoninfestation and damage werend to benost severe on good sites and at lower

elevations; tree damage was most severe in the first decade; infestation and further tree killing were
observed 40eas after the initial infestatioAs a result,rgnd fir is slowlpeing eliminated from
Oregonforests.

Management
Theprovince encourages limiting the movement of seedlings from the southern interior or coast into
the north.
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Further Reading
Davis, G.A., L. Lowry, T. Eckberg, J.A. Hickey and E. Smirnova. 2022. Characterizing balsam woolly
adelgid infestations and associated tree mortality in Idaho J. of Forestry -BA&4):361

Turnquist, R. andlW.E. Harris. 1993. Balsam woolly adelgid. Forest Pest Leaflet #1. Pacific Forestry
Centre, Forestry Canada, Victoria

Spruce Aphid

Spruce aphjélatobium abietinisra chroniforest health factaf sitkaspruce on Haida Gwaind

has caused severe defoliation in some@eeasionally, it also shows up in other areassuitttie

coast. Severe defoliation is uslaaliyed bunhat restrictedo treesclose tdhe ocearf-eeding is
usuallfimitedto older needles and current years needtag\ararely affectedphid populations

are highest during the winter months and drop off during the summer and severe defoliation generally
occurs in years with mild winters.

Management

There are no effective strategies for managing for spruce aphid. Ornamental spruce are particularly
susceptible and people with ocean front property should avoid plaatingntal spruce sitka

spruceon their properties

Further Reading

Koot, H.P. 1992. Spruce Aphid. Forest Pest Leaflet 16. FRDA II.
https://cfs.nrcan.gc.ca/publications?id=2202

Bark Beetles

Susceptibilityatinggmapsfor all the major bark beetbee available fbwoth the West Coast (RWC)
and South Coast (R&Clhese maps are very good at predistinch areas will be most impacted
when bark beetle outbreaks occur and are useful for aksesbentdy beetle hazaathd providing

a basis for planning for future outbred@ksgeting highly susceptible stands for priority harvest can
helpmitigatethe impacts dbark beetle outbreaks.

Douglas-ir Beetle

The Dougladir beetle (IBD)Pendroctonus pseudistendgaenichroughout the range of Dougfeis
where it normally breeds in trees that are stnessdtlywindthrownyecentlydead or dying from
other causesich as wildfireHowever, outbreaks occur periodicallthe coagaboutonce every
decade) and tend to last 3 to 4 years before subsiding.

22 https:/imww.for.gov.be.cal/ftp/HFP/external/!publish/barkbeetles/New_Susceptibility Ratings/2023_Ratings/
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Impact

Endemic mortality can normally be seen on the landsmapeerbecause it is widely scattered it

may not have significant impa&ttough large outbreaks on the coast are relatively uncommon, this
beetle can kill significant volumes of timber when outbreaks occur.

Management

Control ighrough one or a combinationsaiitation harvestirtgap treesfall and burn, funnel
trappingor use ofantraggregat&sUse of the antiggregation pheromarf®1CH) works best

when beetle populations are low or in conjunction with other treatments asopattmila
strategySanitation harvesting and use of trap trees can be difficult on the coast due to steep terrain,
poor access and high winter snovglllover (attack of adjacent live Dotfglasan sometimes be

a problem when trying to attract bark beetles using funnél theges are best deployedrh@m

any live mature Dougffas In areas with high levels of beetle, wood from new access roads can be
used as trap trepovided thathe wood is removed before the beetles emerge. Secfitre41 o
Forest Planning and PractiRegulatiofirequires that licensees who use trap trees to concentrated
beetles must ensure the insect brood is destroyed before the insects emerge.

Forest management activities have the potential to lead to increased beetle gdprratoes.
recommended procedures that should be followed during harvesting and roagdtiddiagy in

the coast transition zqgme limit the spread of IBO'hese includeeeping stump heights low,

prompt removal or burning of green wood over 20 cm diameter before beetle emergence in the
spring, using funnel traps around log yandgrompt removal or use of aagigregates to keep
beetles out of windthrow atproads and recent cut blotkshe pastlicenseesperating on the
coastouldignorethese recommendations wiititel or nolBD consequences, with climate

change and increased summer droughts and fires, IBD is expected to become an increasingly
important problem on the coast andabastnterior transitiozone

Priority and Research
Theregionaftaff isworking with the director of bark beetle management to assess the effectiveness
of postDouglas fir beetimitigationtreatments after fise

Further Reading
FLNRORD. 2019. A guide to managing Doufjlasr beet |l es in BCO&6s coast.
AvailableatA Guide to Managing DougkirsBeetles in B.C.'s Coastal Region (gov.bc.ca)

Humphreys, N. 1995. Dougfaseetle in British Columbia. Forest Pest Leaflet #14. Canadian
Forest Service, Pacific Forestry Centre, Victoria.

Mountain Pine Beetle

Mountain pine beetlBéndroctonus ponjlerosas  Britathcudorastisséct This bark beetle
attacks all pine species but is primarily associatethtutdodgepole pindts population
dynamics allow it to develop into extensive outbrieéakenately, 0 thecoastshorepine is a

23 https:/imww2.gov.bc.ca/gov/content/industry/forestry/managmgr-forestresources/forediealth/forestpests/barkbeetles/douglefs -

beetle/management
24 hitps:/iww.bclaws.gov.bc.ca/civix/document/id/complete/statreg/14 2004
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minor commercial speciesw levels of mountain pine beetle are still predeigh elevatiostands
along the eastern boundary ofGiRR

Impact

The impacts of this beetle can be extridmeever, oncpopulationgrow and spread, control
efforts can quickly becomepensive and less effeciuging outbreaksll mature pine within an
area can be killed. Immature pine can also be killecsduargutbreaksThe impacon timber
supplyfrom Mountain pine beeiklimitedon the coast due &dow percentagef pine in thdimber
harvesting land ba3éHLB). Howeverthis beetle caaffectthe scenigiewscapend mawffect
recreational experienagtdlife habitaand fire hazard

Management

When outbreaks asiéthe incipient stagengleree treatments can be effective at controlling spread.
Falling and burningdividual tree®r small patch harvesting of currently infesteddaeese

practical. The use of pheromone baitiefeontrol efforts.Refer to the governmiawvebsite for

more information on managenignt

Further Reading
Unger, L. 1993. Mountain pine beetle. Forest Pest Leaflet #76. Canadian Forest Service, Pacific
Forestry Centre, Victoria.

Safranyik, L., D.M. Shrimptand H.S. Whitney. 1976. Management of lodgepole pine to reduce
losses from the mountain pine beetle. Forestry Technical Report #1. Canadian Forestry Service,
Pacific Forest Research Centre, Victoria.

Spruce Beetle

Spruce beetl®éndroctonus rufipenerxemic throughout the range of spruce where it normally
breeds in trees that araerstress or recently windthrown, and in freshly cut logs. Localized
outbreaks occur periodically in the eogstior transition areaad on Haida Gwaii.

Impact

Althoughoutbreaks on the coast are raredanabt build intdarge areas of attatkis beetle tends
to favourboth stressed and mature spruce treestanéndcankill valuable timber when
populations build

Management
Control options include sanitation harvesting, salvage harvesting and%rapisreestle is often
managed by harvesting infected stands. However, because the beetles over winters in the lower bowl

25 https://www?2.gov.bc.ca/gov/content/industry/forestry/managig-forestresources/foredtealth/foresipests/barkoeetles/mountaipine
beetle/management#Tactics

26 https:/imww2.gov.bc.ca/gov/content/industry/forestry/managmgr-forestresources/forediealth/forestpests/barkbeetles/spruce
beetle/management
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or duff it is important to use trap trees before and after harvestingudiigrdn standing trees,
gpruce beetle remains in downed trees and trap trees over the winter.

Further Reading

Province of British Columbia. Spruce beetle management in B. C.
https://www?2.gov.bc.ca/gov/content/industry/forestry/managmg-forestresources/forest
health/forestpests/barlkbeetles/sprucbeetle/management

Western Balsam Bark Beetle

Western balsam bark bedllig/¢coetes coniueas of the most destructive irsaifecting

subalpine fir and is a primary driver of succession in high elevation subalpine fir stands. The balsam
bark beetle is endemic throughout the range of subalpine fir, where it causes scattered mortality over
large areas of its host range.

Impact

Western balsam bark beetle populatiomheamgic inrmature, high elevation subalpine fir stéutls

thearea mapped in the AOS can gansiderablirom oneyearto the next. This is the most

significant bark beetle on the coast in terms of area mapped. Most of the balsam bark beetle on the
coast occurs in tii@BRNorth TSA. The mapped areas are usually trace or low severity.

Management

Western balsam bark beetle populatiomoausually managede to its complex biology
(endemitanddifficulty inharvesting access and operafiliap treesire not aeffectivecontrol
treatment but pheromone baiting can concentrate beetle attack in standiegdes$or harvest
(Maclauchlan & Brooks, 202&)educe spreado proactive measures are appropriate and the only
viable option for managed stands lisribsubalpine fir standtsa shorter rotation or target

harvesting aftandsvith dead and dying trees.

Priority and Research

The provincial entomologists have set up permanent samplespicgsaitications in BC. No plots
have been establist@dthe coast due to the inaccessibility of afidise subalpine fir stands which
occur at higher elevations in difficult to access locations.

Further Reading
Furniss, R.L. and V.M. Carolin. 1977. Western Forest Insects. Miscellaneous Publication No. 1339.
U.S. Department of Agriculture, Forest Service.

Maclauchlan, L.E. and J.E. Brooks 2021. Comparison of tow treatment regimes for managing western
balsam bark beetle. J. of Ecosystems and Marl®1(1)1
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Defoliators

Conifer Sawfly

The conifer sawffNeodiprion abjetia defoliator of amabilis fir anduntain anevestern hemlock
on the BQoast. Outbreaks by this insectareand shorived but can have significant imp#cts
the defoliation is sevetdnlike mostiefoliatos which aréfom theOrderLepidoptdraoths) the
conifer sawfly is uniquétgm the insect Ordéfymenopténasps)The sawfly iawasp whose

larval stage feedsyear old and older need@s Haida Gwaii outbreaks are often associated with
black headed budworm outbreaks.

Hazard and Risk

A hazard rating system has not been developed; however, outbreaks appear ito tree same
areagnvolvingthe same stands. Outbreaks have occurred in the following areas: Philips River, Apple
River, Stafford River and Paradise Creek on the mainland coast; and Kunnum Creek, Compton
Creek, Memekay River and Bigtree @regtklorsesho@reekon Vancouver Island. Defoliation

tends to occur on mitb upperslopes and at the bamid of drainages at elevatiamgingrom

600m to 900m. THEECunits that appear to be involved are: CWHvm1, vm2, mmJ1amun?2

Mountain HemlockMH)mmZ1, with CWHvm2 and m#beingthe most severely affectddees

stressed by defoliation may be at risk of attd&t$elylohylesiatisbeetles

Impact

Impacts have not been well quantified but can be significant in severely defoliated stands of old
growth amabilis fir (15 to 20% mortality in severely defoliated stands). Maytatityeasebark

beetle populations take advantage of the defoliation stress.

Management

Control treatments have not been developed foif@&a@tmentsisingcommon insecticidesould
beeffectivehowever, mvironmental concernsiMikelypreventheir use.The biological control
agenBacillus thuringiensis var. Kiitk)akill not affect this insectreatmentsisinga
nucleopolyhedrovirus (NPV) show promise on outbreaks in Ezetewta bus stillin the
developmental stages.

Management actions are limited emitoringandmappinglefoliation and quantifggimpacts.
Salvag harvess often difficult or impossible because of old growth constraints on harvesting.

Further Reading
Ingram, J.D. 2005. The 19%98 outbreak ddeodiprion abigtishe coast of British Columbia.
Unpublished graduating essegculty of Forestry, UBC, Vancouver.

Westfall, J. 2002. Conifer sawfly outbreak, Vancouver Forest Re@d®398npublished
internal reportVancouver Forest Region, Ministry of Forests, Nanaimo

Western Blackheaded Budworm

The western blackheaded budwg@ateris glovey@na defoliator of western hemlock. Outbreaks
periodically occur on the coast of BC esightto 15 yearand last three to five yediise most
serious outbreaksnsistentipccur orHaida Gwaiand omorthern Vancouver Island.
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Impact

Most impacts aminimalandmoststands recover wédlbwever, stands that receive severe
defoliatioroverconsecutivgears will have mortality @og kill Impacts areigher irHaida Gwali
Severe defoliatiaf immature stands seems to result in higher mortality rates than iomokture
growth. Stands that have recenifi¥odefoliation foiseveratonsecutivgears can show 30% to
60% morthty.

Immature second growth stands that have theened seem to be matfectedy defoliation

from this budwormFollowing an outbreak that lasded/earon Haida Gwajimortality in severely
defoliated immature starageraged10%. However, tegill was significant and frequent (45%)
with very poor recovesjxyears postutbreak.lt appears that growth reductions in second growth
stands may be werthan originallgxpected

Management

A survey method foggmassampling to forecast defoliation sevesitybe found in thi@efoliator
Management Guid@badtiitional information can be found on the government viésitere is
currently no operational control treatment for this defoliBiter biological control agdstk will
work butisnot yetregistered for this inseéts seenn 2001on Haida Gwaithinnedstands may be
subject to geder mortalitydueto greater exposure tbieuppercrown. Therefor@ostthinning
densitytargets should allow for this in areas at riskdviformdefoliation

Further Reading

Nealis, V.G., R. Turnquist, and R. Garbutt. 2004. Defoliation of juvenile western hemlock by
western blackheaded budworm in Pacific coastal forests. Forest Ecology and Manag@tnent 198:
301.

Koot, H.P. 1994. Western Blackheaded Budworm. Forest Pest Leaflet #24. Canadian Forest Service,
Pacific Forestry Centre, Victoria.

Wood, P.M. and D.G. Heppndr986.Blackheaddoudworm in the Vancouver Forest Region:
1985/86 situation reporEorest Service Internal Report-PM. BC Ministry of Forests.

Western Hemlock Looper

The western hemlock loopeainbdina fiscellaria lugubrsatheseriousiefoliator of western
hemlock that occasionally reaches outbreak proportidrecoast Seven outbreak episodes have
occurrecbn the coast of B€ince 1911. While western hemlock is the preferred host, almost any
foliage including brodélaved trees and shrubs will be fed upon during outbreaks. All ages are
susceptible. A closely relatedspdriesf looperdefoliates Gary oak.

Hemlock loopeoutbreaks on the coast are sporadic; hoyeypedations can irease rapidly and
quicklycause severe defoliatidifithin areas of severe defoliation, 80Bémiockrees can be
killed during the second year of the outbr@akbreaksilso decline rapidly followingptto four

27 https://www.for.gov.bc.ca/ftp/hfp/external/!publish/FPC%20archive/old%20web%20site%020contents/fpc/fpcguide/defoliat/dsfoltoc.
28 hitps://mww?2.gov.bc.ca/gov/content/industry/forestry/managog-forestresources/foredtealth/forestpests/defoliators/blackheaded
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years of defoliatio@n the BC coast, outbreaks are most common in the Sunshine Coast and Howe
Sound areas and within the Metro Vancouver watersheds (Seymour, Capilano and Coquitlam).

Impact

Severe ortality of western hemlock can occur following one year of moderate to severe defoliation
and mortality of other hosts can occur following one or more years of severe defoliation. Drought
stress and the presence of other forest health factors (i.e., hemlock dwarf mistletoe or root disease)
will also affect survivalhe killedreesdeteriorate quickligvo years following mortality 20% of the

wood will be affected with advanced deBayond the second year of deterioration, radial
penetratioroy decay fungyill increaseapidly and as a result, the sawlog voluithbeveduced

below the point of economic recovery by the fifth year, with only small volumes ofloslatively
gualitysound wood remaining in the basal logs of larger trees

Managemert

Foray 48Ba commercial formulation®ik) is now registered for use on western hemlock looper.
Spray treatments should be apgligihg the sprinfpllowing thefirst year ofletectddefoliationin

high value standB®elay wilkesultin significanhemlockmortality ln 2021 the Ministry started

annual monitoring of western hemlock loapaistorical outbreak locations using pheromone traps.
The Vancouver watersheds conduct their own monitoring during outbreaks.

Further Reading
McCloskey, S.P.J., L.D. Daniels and J.A. McLean. 2009. Potential impacts of climate change on
western hemlock looper outbreaks. Northwest Science-838225

Parfett, N., I.S. Otvos and A.V. Sickle. 1995. Historical western hemlock looper outbreaks in British
Columbia: input and analysis using a geographical information system. FRDA Report 235. Canadian
Forest Service, Pacific Forestry Centre, Victoria.

Koot, H.P. 1994. Western Hemlock Looperest Pest LeafleP#. Canadian Forest Service, Pacific
Forestry Centre, Victoria

Turnquist, R. 1991. Western Hemlock Looper in British Columbia. FIDS R8p@afadian
Forest Service, Pacific Forestry Centre, Victoria.

Engelhardt, N.T. 1957. Pathological deterioration of {dpdmnwestern hemlock on southern
Vancouver Ishd. Forest Science 3: 136.

Western Spruce Budworm

Western spruce budwo(@horistoneura occiflentatiefoliatqurimarilyof Dougladir throughout

t he t r e B@Tsuefirsauohgsubalpine filand to desser degree spriae also affected.
Historicallywestern spruce budworm has had it largest impaataastanterior transition areas

of theSeao-Skyand Chilliwackatural Resourd@istricts, particularly in the

Pemberton/Birkenhead area and the Fraser Canyon area near Boston Bar. Outbreaks are periodic
occurringeverydecadgand last 3 to 5 yeav¥ithin theSeao-Skyand Chilliwacklatural Resource

Districts, @foliation often occurs an elevational baadross mountain sides, particularly on south
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and west facing slopes. Warm, dry sites with greater than 80%fiDategtasst affected
Budworm defoliation reocclos the same general sftaseachsubsequerutbreak.

Impact

Impacts caused by this defoliator are variable and depend on the severity of defoliation and the
number of years of defoliatidbefoliationreducegcrementagrowth andan causep-kill and
mortality Mortality is raren the coadtut may occur aftepnsecutivgears of severe defoliation.
Top-kill in immature trees can result in forks and cfooking o the stem of the tree (i.e. within
thefirstlog).

Stand mortality, even afteverconsecutive years of moderate to severe defoliation, averages about
1% of the trees. However, individual stand extremes can reach 50% mortality. Forks, crooks and
creases caused by up to three previous infestations were found aall li¥@poftigladir but

variedrrom 0 to 70%acrossndividual stands. Tleemulativeffect of fourseparatbudworm

outbreaks that occurred during the lifenafDougladir stand amounted to a loss of about 12% in
radial growth. Curtative stand volume losses following an @klwan range as high at 19%.

Management

Reestablishing @ugladir in high budworm hazard areas assumes a risk of future damage from
budworm defoliatianS$ray treatments may iieededo meet regeneration and stand objectives.
Species for reforestation are limited in high hazard areas; hswemeryhost species (e.9.

ponderosa pine, lodgepole pine) within a mixed planting with Biougleiselp reduce impact,

especially along edges of mature timber. Spruce can be used at higher elevations ag@n alternative
Dougladir.

Dense stands are more susceptible; manage density to target stockirgveismadttinstands

from below tdkeepanevenraged structurd=cosystem restoration treatments that thinsad

prescribed fire idense unevesged starsdshould reduce budworpopulations and damage.

Commercial thinning should also reduce budworm daitageing and fertilization, through

improving tree vigour, may help trees withstand repeated attacks and compensate for growth losses.
However, these treatmeats urikely toreduce stand susceptibiityd given the marginal

economics of these treatments, they are generally not recommended for high hazard budworm areas.

Spray treatments awgggesteidr young stands of Dougiiswhenmoderate tsevere defoliation is
predicted for the following yearf@asdfrom predictive egg sampling surkeyke biological
control ageniBtK) (e.g.Foray48B) is the product of choice for budworm control

Further Reading

HeppnerD.and J. Turner. 2006. British Col umbi ads
budworm forest healtBtand Establishment Decision ABIS.J Ecosystems and Manage(@it

45349.

Unger, L.S. 1995. Spruce budworms. Forest Pest Leaflet #31. Canadian Forest Service, Pacific
Forestry Centre, Victoria

Shepherd, R.F. 1994. Management strategies for forest insect defoliators in British Columbia. Forest
Ecology and Management&&3324.
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Dwarf Mistletoe

Hemlock Dwarf Mistletoe

Hemlock dwarf mistletgarceuthobium tsygeaseobligatéequiring a live hogiarasitic plant that
affects tree growth and leads to the productifmtianfo b r odstens deformitiesnd occasional
mortality Plants are either male or fentleakage diranches holdingrooms casupplypotential
entry sites for woedecaying fungi. While the primary host is western hemelobtckdwarf
mistletoecan also be found on mountain hemlock, Pacific silver fir, grand fir, Sitka spruce and
lodgepoleshore) pineRecent taxonomic work proposes three subspeéigsuferisased on

host affinityA. tsugersdbsptsugerse western hemlock, tsugersgspcontortan shore pine and
A. tsugersgbspmertensiasramountain hemlocklowever, there is considerable host overlap
between these three subspddies most plants, dwarf mistletoes produce flowers which are
pollinated by insects and produce seeds that spread within theesamapy (intensification) or to
adjacent canopidstedions require sufficient light to grow shoots and produceldeenhfection
process is slow and often difficubég as there may be up timar-yeadag from the time of
infection until the first aerial shoots are produced. On older trees the results of prolonged infection
are more readibeen

Impact

Hemlock dwarf mistletoe typically manifests in two fivalyshe risk to susceptible regeneration
growing within 105 m of infested mature residual trees along cutblock boundaries or next to single
tree or group reserves is higglaond, the risk to uninfected residual trees left after partial cutting is
dependent on the amount of infested neighbouring trees left behind. The opening of infested
canopies stimulates the formation of mistletoe aerial shoots which increases ke @noduct

spread of seedSithough not primarily a mortality agéetnlock dwamistletoeaccountor an
estimate®.8million n¥in annual growth lofsr coastal BCThis loss may decrease as mature
stands are converted to plantations. However, poor sanitation practices when harvesting leaves
regeneration susceptible to early infection when the impact is dfedtzsttely and severely

infested trees hasbhowedyrowth reductions of 20%, respectively, compared to uninfested trees.
Young teesstartingoutunder infested canopies can undergo decades of suppressecteatmgh

stem deformities (swellings) that result in unmerchantable stemdatnasionally deatthile
individual tree growth effects have been quantified, currently thédeésatimnal Adjustment

Factor OQAF) reductioraccounted fan timber supply reviews (TSR&)re about OARactorscan

be found i n Accountingfa Ecrest Baalth in iTitndereSdppip

Management

Being obligate parasites, management of dwarf mistletoes shoylkilbthedwyst and you kill the
parasite For years, application of this principle formed the basis for dwarf mistletoe management in
BC. Infested stands were cleaveutt h st rai ght edged bousimdari es
knockdown r u [Theslgéd teosanitatidm ef largebaseastwhich were successfully
regenerated to western heml&aktialcuttingharvest systems, withiacreasedmphasis ovisual
qualityusngirregular cublock shape arfdghertree retentiorgften resulin acorresponding

increase in dwariistletoesurvivain regeneratingreas.
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Whileit maydifficult to eradicatgwarf mistletoe from infested stands thatnamreaged under a
retention systemore than half of the total cut block area is within one tree length from the base of
a live tregreducing the risk to regeneration and residual trees is passdilxtagthe perimeter

edge of the cutiock andhe useof natural barriefsuch as non host timber typesps limit

exposure tinfested edgeAll severeland moderate{fHawkswortff rating 3+)infested trees

should be removed unless theyn reserves where there is little chance for their seed to disperse
onto susceptible regeneratibfanage for neausceptible tree species in the regeneration layer.
Leaving infested tre@xluding advanced regenerati@nrrtalljn a dispersed retention system
should be avoide®Vhen @ening closed canopies through commercial thomimgveraged

stand management, remove infestedvitesrgpossible to reduce the proliferation of new aerial
shoots and consequent spread ofwsileith canopieslf conducting preommercial thinning along
cutblock or reserve edgtisgd and remove any infested young trees.

Priority and Research

Significantdwarf mistletoe®searciwvas done in the 1950s through 1970s in BC. Since the biology
was well understood and forest management practices at the time wereretfactivglysk

research gradualppped With the implementation of variable retention systems, interest in dwarf
mistletoe impact postharvesstands has been rekindl€uiestionsemairaboutsusceptibleee
retention and regeneration in partial cut westerndiesthndandtheimpact on stand volumeo

this end Hanm Southam, ma s tstederd &t UBC, is conducting research looking at the rate of
spread over time of hemlock dwarf mistletwe infected edgasto hemlock leading stands

between 3@5 years old. None of the study sites contain over topping infected residual trees within
the block. This informatiomill providea better understanding of the risk of mistletoe spitdal

partial retentioareas thato notcontain dispersed infected hemlock residual trees over 3m in height
immediately after harvest.

Further Reading

Rusch, D., H. Kope, M. Murray, J. Yurkewich and S. Zeglen. 2019. Dwarf mistletoe management in
British Columbia. Prov. BC, Victoria, BC. Land Management Handbook 73. Available at
www.for.gov.bc.ca/hfd/pubs/docs/Imh/Imh73.htm

Muir, J.A., P.E. Hennon and R.W. Negrave. 2007. Biology, @edlognagement of western
hemlock dwarf mistletoe in coastal British Columbia: a synthesis of the literature. BC Ministry of
Forests and Range, Nanaimo, BC. Technical Rega87TR

Muir, J., J. Turner and K. Swift. 2004. Coast Forest Region: Hemlock dwarf mistletoe stand
establishment decision aid. BC J. Ecosyatehhdanagement 597

Unger, L. 1992. Dwarf mistletoes. Can. For. Serv., Pac. For. Centre. Forest Pest Leaflet 44.

29 https:/Amww2.gov.bc.ca/assets/gov/farmingturatesourceandindustry/forestry/foreshealth/managestandpests/figure_5_the hawksworth- six
class_dwarf_mistletoe_rating_system.pdf
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Foliar Disease s

Cedar Leaf Blight (Keithia)

Cedar leaf bligiipFU), orDidymascéftarmerlyKeithigthujingis a widespread, native foliar disease

of western redcedar. It infects the current
patchy pattern of foliar discolouration on younger material. This pattern is distinct from flagging
(yellow banches), which results in foliage shedding of all ages of leaf madéniddigtinct, close

up sign oDFU is the presence of golden to dark browyshioHdike fruiting bodiesrothe upper

surface of a leaflet. These infected leaflets will die and then change to a grey colour, leaving a pit or
holewhen the fruiting body subsequently falls out

Hazard and Risk

Disease incidence tends to be highest for most CWH sipadiwsgarly in dense stands with high
humidity, although variability is high among individual @&es.nursery culture conditions can
intensify tis disease on seedlingsvironmental conditions (temperature and moisteiE)isease
infection and spread. Seedlings infected in nurseries will carry the disease intogiantdienes
condition are suitable, the disease will expdfid could become more noticeable with a prolonged
shift toward warmer and wetter weathresome casethie use oftheenclosed typef seedling
protectorsnayf unct i on as awvhichincneasesihg degetpier®&iJs €h& has
been noted in wet environments like Haida Gwaii.

Impact

Impact in mature stands is minimal. The greatest impact is usually to planting stock that has been
infected in the nursery. Infection and mortalidgysofostantigroportionof cedar foliage can result

in rapid foliage loss and death of young trees. This is partiealsrhen infected orgear old

stock is planted. In the past, plantations have experienced widespread failure of planted cedar.

Management

Changes in nursery practices for growing western redcedar has made the sale of infected stock rare.
On oneyear old stock the disease is oftematiteduntil the following summer when fruiting

bodieform, and leaflet mortality occurs. Infectedye@r old stock will show sign®&U and
thusseedlingshould be carefully checked prior to planting.

Further Reading
Russell, J.H., H.H. Kope, P. Ades and H. Collinson. 2007. Variation in cedar Bahyhgistélla
thujinpresistance of western redcetamj@ plicataCan. J. For. Res. 37: 15986.

Shoottip Blight of Western Red Cedar

Shoottip blighthas beerecently causing significant damage in western red cedar plantations on
southern Vancouverdsd. The causal funguslisincatella angustaitdects red and yellow cedar

and causes grape vine trunk disease in some areas where commercial grapes are grown. It also cause
canker and twig dieback on blueberries. Shoot tip blight damages the leaf scales which affects
photosynthetic capacity and growth. The symptoms are ofigsedowith cedar leaf blight.
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Symptoms appear as circular to oval brownish black spotsn|2scattered at the tip margins.
Disease incidence is highest in the CWHxm1 and xm2. Screening has shown that some families have
relative resistance to the disease.

Further Reading
Noshad, D.L.. Van Der Merwe and A. Yanchuk. 2024. First Repbrtioatella anguséataing
leaf blight on Thuja plicata. Plant Disease 108(3):785.

Swiss Needle Cast

Swiss needle cast (SN@thophaeocryptopus gaesmaingi introduced disease but a native foliar
pathogen. Its name confiesn beindirstidentifedby Swiss researchers who were examining it on
imported DouglaBr growingin Switzerlangh 1925 SNC can be found worldwieeerywhere

Dougladir growsand i is the only host for this fungus. SNC was rarely noticed in the past, usually
overshadowed byather foliadiseasef Dougladir, Rhabdoclineeedle casRbabdocline
pseudotsiigamwever, in the 1990s Oregon began reporting large &eaglefir plantations

defoliated by SNC and that trend has continued with over 250,000 ha being mapped to date and an
additional 100,000 ha mapped in WashingtorSittescospores infect newly flushing needles via

the stomata. The fungus develops internally but causes no reaction or necrosis of tissue that would
lead to visible symptoms like banding or foliar discolouration. The only visible sign is the production
of black fruiting structurebat appeaa few months after infectiandblockleaf sbmatesleadhngto

lowered CQ@uptake andinderingnetabolic processes like photosynthesis. Once the leaf becomes a
net liability to the tree, it is droppesuallyastwo or threeyearold foliage This premature foliar

drop leads to growth loss and occasionally mortality.

Hazard and Risk

The occurrence of SNC is correlated to wedthemg flush and early leaf developrmeitd moist
weather that promotes leaf wetimas®ases the chance of successful infedidd winter
temperatures allow continued fungal development in the leaf that increases stomatal blocking and
disease severity. Planting Dotfglago wetter coastal aretimn its historical rangeOregon
encouragetihe development of SNé&hilemore inland areas remainedffected Since BC does

not share the same coastal geography as Oregon, our increased inoitelicelysdue to

changing weather patterns that have increased the amount of springlorogaome yearslhe

north side of the Fraser Ribetween Stave and Harrison Lakesnost severely affecteat the
disease can be found at varying levels on regeneratingfiddluglaghout th&C coast.There is
evidence that movirsged lotdrom high elevation or dry site sources to the coast can increase risk.
Foliar diseases disproportionately affect genetically maladapted seed sources.

Impact

Monitoring plots in Oregon average 23% growth reductions in epidemic areas. Severely infected
stands may suffer up to 60% reduciiogsowth The value of this growth loss has been estimated
at US$128 million annuallivortality is rare but has been documented in stands with repeated
annual infections especially on younger trees.

Management

There is evidence of family tolerance to the disease, but suclafarsilielseing assessedrfe
improvement purposékhe relative tolerance of different families appears to vary depending on the
site. Fertilization (N, Ca, P or blends) does not seem to compensate for needle loss. Infected trees
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respond to thinning more slotlyin early and from below) but it does not help needle retention.
There is no evidence that mixed species stands reduce infection, but loss of basal area may be
compensated for by other species. Fungicides are effective, and used extensiveynastee€hr
industry, but would need to be appied to threémes during the infection window avery year
thatweather conditions are suitable for the disease.

Priority and Research

SNC has come to the fore in the last demadarily because of its appearance in young stands prior
to free growing. An extensive network of monitoring plosetvagstarting in 2017 in the CWH

dm, xm and vm subzonesctalect information ostand infection and weather attributed@nd
determine an impact estimate for the disgt@stng in 2023 tidinistry of Forestsegan asking
silviculture surveyors to collect needle retention data insismgdnanaged fBougladir. While

there are marigictosthat can affect needle retenttbis data will be helpful in defining high hazard
areas for SNC so new stocking standards can be implemented in areas most impacted by SNC.

Further Reading

Ritokova, G., D. Shaw and D. Mainwaring. 2020. Silvicultural decision guide for Swiss needle cast in
coastal Oregon and Washington. Swiss Needle Gastr&@tive, Corvallis, OR. Download at:
http://sncc.forestry.oregonstate.edu/sites/default/files/SilvGuide_July2020.pdf

Root Disease s

Annosum Root Rot

The taxonomy of what was once referred to as the species Elatapibasidion anrjesiames
annosusas recently been redefindéhat was once one species subdivided into five intersterility
groups (ISG) is now five distinct speciéseebpeciesccur inEurasiand two in North America.
What wagarliereferred to as tH&typelSGfound in western North Amerittzat ispartial tanon-
pine conifers likAbiesPiced,sugand Douglafr is now calle#li. occidentdteoccurs throughout
the @ast except in the driest parts of@bastal Douglés (CDF) zone.What was previously
referred to as tietypelSG is now called. irregulargvhileH. irregulainas been detected around
lower mainland plant nurseries using spore tiags)dt yetoeen documentaa anynativeBC
forestsMost damagiom H. irregulaieeither heart rot or root and butt saidetection of the
disease can be difficult until the tree is cut or windthfidverfunguss adept at invading new hosts
viaairbornesporesand entry througiesh stump surfacesstem wounds is common. Once
colonizedgrowthof mycelialong root systens neighbouring treéelpsspreadhe digase

The most susceptible hosts (in descending areteue firs sprucehemlockand Douglafir. In
precommercial thinning, a high hazard for infection exists for amabilis fir and Sitka spruce but the
hazard is low for western hemlock and Daofiglahis rating also applies for damagesidual
stemgcaused by partial cuttingowever,wo other factorshould be considereBor mature trees,
theriskof rot caused biyl. occidentalereaseis trees >120 years old. Also, the riskreatingrew
infections decreases markedly if activities are performedviigérg summewhen spore

dispersal imhibited by cold temperatugesdry conditions, respectively

Impact

WhileH. occidentspeeadseadilyand througlvariedpathways and is a major mortality agent of
conifers in Europe, its impact in coastal BC is less draffatethe disease is endemic to coastal
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forests, its impact in mature stands is not considered as significant as that of laminated root rot. This
may be because the disease is considered more as a grade loss factor rather than a mortality agent. A
such, its impact on timbgrpplyis muted by being combined with all other decay, waste and

bre&kage factors ariid contribution to volume lossincludedn these calculations.

Management

It is rare to single ott occidentfalemanagement in mature stands ginseially does not occur
extensivelyr it is often found with other root diseasesAikeillariaor Phellinué\s such, most
recommendatioraboutthe disease are preventive in nature aiming to reduce the risk of creating new
infections. The following four recommendations are typical. First, manage stands, especially western
hemlock and amabilis fir, to rotatiohlesshan120 yearsWhen conducting forest operations like
partial cutting, minimize wounding to deny entry points for spores. -€amprercial thinning, do

not worry about donization of freskvestern hemlogtump surfaceshile the incidence #f.
occidentzdmincrease in thinned stands, the impact appears limited in terms of volume loss over a
rotation. Finally unlikein Scandinavia whefieterobasid®the major root disease of plantation

forestsin BCtreatment of stumps using a liquid or powder formulation of Borax or zinc chloride
appears unnecessdryrther, biologicaontrol agents are used in Europe but are untested and not
approved for use in B@h areas whereleterobasidiaours wittArmillarisor Phellinusmanagement
strategies for thosaterdiseases will usually suifisecontrol

Priority and Research

Considerable work was done regatdetgrobasidio30 years ago westerrNorth America.
However, fears thiitwould cause considerable losses in managed (thinned) stands did not
materializeFurtherthe reluctace to practice intensive sillurein hemloclon the coadtas led to
a lack of interest fartherresearch of this fungus.

Further Reading

Otrosina, W.J. and M. Garbelotto. 2@¢4€terobasidion occidenteleand Heterobasidion irregular

nom. nov.: a disposition of North American Heterobasidion biological species. Fungal Biology 1: 16
25.

Otrosina, W.J. and R.F. Scharpf (Eds.). 1989. Research and management of Annosus root disease
(Heterobasidion anhoswmstern North America. USDA For. Serv., Pac. SW For. and Range Exp.
Stn. General Technical Report PRW.

Morrison, D.J., M.D. Larock and A.J. Waters. 1986. Stump infeEtondsyannasspaced
stands in the Prince Rupert Forest Region of British Columbia. Can. For. Serv., Pa@ For. Centr
BG-X-285.

Armillaria Root Disease

Armillaria root disease is a complex of up to dazensimilarfungalspecies found across forest
types worldwideUp to ®ven species Afmillariaoccur in Western Canada but only Anajllaria
ostoy&e A. solidipess considered pathogenic on a range of hosts including conifetberEhe
(includingA. sinapina, A. galicalA. nabsnorect primarily as saprophytes or are very rarely found.
On the coash. ostoyaefoundfrom theDean Channalouth to the US bordérmillarias more
obvious in the coasitterior transitiozonesandpresents more dramatic problem east of the Coast
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Range in southern Interior forekts mostlyvisible in young stands or plantations <20 years old
where mortality can be readégn In older stands its effect tends to be diluted and the occurrence
of dead trees more difficult to spot, especially in stands dominated by coastal clinTdissgacies.
make it difficult to assess the riskmfillarian silviculture prescriptions when stands are being
regerrated predominantly to DougfasLocal experience is often needed to assess the risk of
Armillarian future young Dougldis stands.

An assessment of pre fgrewing stands found thatmillariavas a far more common cause of
youngtree mortalitin CWH plantationshanlaminated root rdConiferiposalphuras¢&nd his
mortality haappearedven when there was no Doudjlas thepreviousnaturestand.

Impact

Armillariaoot disease can cause mortality in trees of dnyt #yeamount of mortality and growth

loss is a function of host vigour and the amouhitroillarianfected roots present in the .soil
Visiblemortalityin stand®n thecoast is most pronounced by 2g&5after which mortality drops

off. Quantification of impact across subzones is continuing and currently the prescribed OAF 2 of
7.5% for root disease in the GBiRand GVH xm1 & 2 accounts for losse®imillaria More

detail on this OAF can be found in the profile of laminated root d¥easay start to see
Armillarighaving a larger impact in coastal forests and continuing to cause mortality in older Douglas
fir standswith increased frequency of droughits toclimate change.

Management

Guidelines for managiAgmillariaarelikethose for laminated root disease with the added
complication that theusceptiblbost list forArmillarias largemaking choice of species suitable for
reforestation moreonstrainedWhenArmillarias identified in a preharvest walkthrough, a more
detailed surveyay be required tuantify and map the diseasgetiermie severity and need for

for remedial treatmenthe most commomanagement stratagyo regenerate with legsceptible
speciedjoweer,Ar mi lexteasivé heodsi Isteans thahost commercial conifer and even
hardwood species are susceptbldedegreeMore intensive treatments like stump removal are
effectivan reducing disease inoculum between rotations but are linstetidayicsite and
machinery constraints.

Intensivdreatments suitable onlfor productive sites that are amenable to machinery and some
amount of disturbanc€hemical and biological controls have either not been registered or not
proven easy to appBroadcast burning has no effect on bulisehsagoculum.

Priority and Research

Armillarias atop priority forest pathogen for research in BC. Howsuehof the work is being
done in the southern interior. Work on the coast is limgaatlies on the efficacy of stump
removahs a treatment and its relatgmsvith laminated root disease in maturing stands.

30Nevill, R., N. Humphreys and A. Van Sickle. 1996yegiveverview of forest health surveys in young managed stands in British
Columbia, 1991995. Canadian Forest Service and BC Ministry of Forests. FRDA Report 262.
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Further Reading

Zeglen, Sand P. J. Courtin. 2019. Soil disturbance and juvenile froggiagh following stump
removal on moderately coarse textured soils in southwestern British Colyediaed@it<Can. J.
For. Res. 49: 76774 dx.doi.org/10.1139

Cleary, M., B. van der Kamp and D. Morrison. 08i t i sh Col umbi ads south
Armillaria root disease stand establishment decision aid. BC J. Ecosystem Manage®@nt 9(2): 60

Morrison, D. and K. Mallet. 1996. Silvicultural management of Armillaria root disease in western
Canadian forests. CanPlant Pathology: 194199.

Black Sain Root Disease

Black stain root diseaBdR) is composed of three varieties of fungus, only two of which are
present in BCLeptographium waganpadnderosoosurson lodgepoleand ponderogainesandL.
wagenedr.pseudotsugabougladir. Only the latter is found on the co@3RB is also unique in
that, unke other root diseases, it neikiksthe cambium nor decswoots. Instead, the fungus is
brought into the host by refeding beetlesd weevilgt least three different ones, including
Hylastespp., have been idewtifjand spreads into teapwoodmultiplying andausing a vascular
wilt by effectivelyblockingthe flow of water to the crowithis inseetriven dispersal also makes
predictingliseasepread difficult.

Hazard and Risk

The unigue insefiingal mutualism makes predicting the occurreB&eBRAifficult sincenot all

vector insects carry spores and even spore carriers may not attack a bostgeaumbers to

cause mortality. The insects are attracted to trees stressed by a variety of agents, ineluding human
caused activities like road building,compactiomarvesting and thinnirlg.areas whei2RB has

been noted, the risk of attack by beetles may be stimulated adpmigansadission lines,skid trail

edyes as roots are disturbed or trees danktagedsting can alposh emerging adults into
surroundingtands or plantations in a seaf@uitable new habitat. Such displacemehtieéip

el evate the |l ocal vector population and cause
already suffering from otHactorg(e.g., competitionther root diseasespught, etc.)An increase

in summer droughts due to climate charayeincreasbe occurrence @iRB.

Impact

DRB is one of the most difficult diseases to diabgeosese it requires cutting into the sapwood

near the root collar or in the rodike stain often disappears within a couple years of the trees being
killed.For this reason, it often goes undiagnd$edimpact oDRB s usually localized goatchy

in a standNew mortality may pop up suddenly and then gradually decee@ase.The pattern of
occurrence can appear random since nearest neighthmtnsecessarily attackedlornot

succumb tohte diseaséNo specifi©AF net down is applied fRRB.

Management

In areas whelf2RB may be a concern, low mortality fegah be encouraged by minimizing site
disturbance and avoiding tree injury associated with road building and harvesting in areas
predominant to young Dougfas Spread is by insect onlyhe survival of the fungus in stumps is
shortlivedandis not considered important in spreading the disBasausthe vectors are attracted
to root rotweakened tre€RB is often associated with other root diseases.
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Further Reading
Jacobi, W.R., S. Zeglen and J.D. Beale. B2&¢k stain root disease progression in coastal Bouglas
fir in British Columbia. Cah.Plant Pathology 30: 338!.

Hunt, R.S. and D.J. Morrison. 1995. Black stain root disease. Can. For. BanCdrdae.
ForestPest Leadit67.

Laminated Root Disease

Laminated root diseg@RL), caused b@oniferipogalphurascerBlfellinus sulphurasdenseii

Fd typ¢, is the most damaging root disease in doasigladir forests. Its ability to kill primarily
Dougladir andAbiespeciesf any age makB&RL a notable and economically significant pathogen.

It is alsaanimportant natural disturbance agent causingdonghange tbougladir ecosystems

in the Pacific Northwest. The distributiod&L on the coast follows that of Dougfiashrough

the CDF and drier CWH subzon&8:L can create very noticeable mortality in coastal forests sinc
manyconifers are susceptible to some extent. Juvenile stand mortality can start as early as age 5 and
continues throughout stand development, often culminating in large, obvious mortality centres filled
with nonsusceptible host species of trees or shRisis also quite extensive throughout the
southerrinterior,butthereits presence is often overshadowed by tAatrollaria A recent

taxonomic change has relegated the Raweirio describe the related fungus that is known to

occur as autt rot of westermedcedatut this disease is rarely noted on the coast.

Impact

DRL can cause substantial mortaiYougladir andAbiesp.of any ageéAn estimated 1.4 million
m?® are lost annually in BC through mortality and growth redisttidality typicallgtars atage 6
10and continues throughattind developmeatiiminating in the creation of large operingaps

in stands that are filledlbgs susceptible specié® occurrence @RL is closely tied to the
presence of Dougtis For example, while western hemlock is suscepiifRt iinfected
hemlocksre rarely found in stamutst mixedwith infectedDougladir, and on wetter sites, hemlock
may colonize raaot centresQuantification of impact acrd®8C subzones is continuing and
currently the prescribed OAF 2 of 7.5% for root disease in the CDF and CWH xm1 & 2 accounts for
losses tall root diseases, includbigL andArmillaria In addition, thelefault OAF 2 of 5%
resultsn a cumulative OAF 2 of 12.566 CDF and CWHxm 1 &.2

Management

Guidelines for managiBdRL aresimilar toArmillariaguidelineswith the exception thtite

susceptible host list fDRL is shorter. Although many coniferaless effective hosts, all pines are

tolerant and cedaaseresistant while hardwoods are immune. These species can be reliably chosen

as alternates to highly susceptible spkei&ouglas fir andbiespecies WherDRL is identified

in a preharvest walkthrough, a more detailed sumydye required to identify afeastreatment.

The nmost common treatment is to regenerate with less susceptible species including white pine, red or
yellow cedaand hardwoodsMore intensive treatments like stump removal are effective for

reducing disease inoculum between rotations but are liretetdyicsite and machinery

constraints.

Intensivereatments are suitable only on productive sites that will benefit most and that are amenable
to machinery and some amount of disturbance. Broadcast burning has ndeffedinmculum.
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Application of nitrogen fertilizers has no effect on disease incidence or the rate of mortality.
Fertilization of mature stands can delay culmination age and extend rotation for adieWwagears
negligible effedn final stand volume.

Priority and Research

The biology and action ahhinated root disedsas been extensively studied over the last few
decades. Current research is focussed on the efficacy of various treatment options (e.g., sStump
removal and thesearch foresistanindividuafamiliesn field trials.

Further Reading

Zeglen, Sand P.J. Courtin. 2019. Soil disturbance and juvenile foggiagh following stump
removal on moderately coarse textured soils in southwestern British Colyadiaeddts. Can. J.
For. Res. 49: 7474.

Sturrock, R., S. Zeglen, and J. Turner. 2006
rot Forest Health Stand Establishment DecisiorB&ldl. Ecosystems and Management
7(3):4943.

Thies, W.G. and R.N. Sturrock. 1995. Laminated root rot in western North America. @SDA For
Senice Pac. NW Res. Stn. BasBulletin PNW-GTR-349.

Rhizina Root Disease

Rhizina root disease, caused by the fiRigzisa undulataprimarily a mortality agent of seedlings
planted after fir®n the coasRhizinaffectedCWH plantations in the late 1960s and through the
1970s buthathas faded with theiminatiorof broadcast burning for site preparation.

Hazard and Risk

SinceRhizingpores require a certain amousbgheating to stimulate germination, any occurrence
of fire carcause appearance of the fun@usthe coasfhizinavas confined to the CWH

exclusively following fire, eitildfireor broadcast burning for site prefs such, any use of fire
may stimulate the appearandRiatinand care should be taken when planting into burned areas.

Impact

The incidence d®hizinaends to disappear two seasons following burning. For example, a fall burn
followed by a spring planting would creask#or Rhizina Incidence of the fungus would appear

that year and persist into the next before exhausting itself by the third season. Mortality can be patchy
since infection is dependent on proper heating of the sodibahcesf up to80% have beeseen

in plantations.

Management

If planting into a burned area that has no hist@&hiainaconduct a seedling survival survey the
season following planting to ensure no mortality has occurred. If the area has &higtogy of

then delaying planting for two seasons may be preferable. This will ensure that the disease has
exhausted itself on the site and infection risk is minimal.
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Further Reading
Callan, B.E. 1993. Rhizina root rot of conifers. Can. For. Serv., Pac. For. GesitResFbeaflet
56.

Stem Rust s

White Pine Blister Rust

White pine blister rufdSB), caused by the introduced fur@ranartium ribicsla devastating

pathogen of fivaeedle pines across North America. In BC, it affects westerfimier and

whitebark pines and has removed the formeritisdnistorical representatiarforests.WhileDSB

may infect trees of any age, the greatest imepacion youngwestern white pipsince the zone of
highestnfection incidence is the low®ab metres of the bole. Infection ocaugsspores infecting

foliar stomatandmyceligorogressiginto the branch (or main stem in the case of direct stem needle
infections) where swellings (cankers) appear after a year or two. Most cankers are conspicuous in the
spring when the blisters holding masses of orange aeciospores open and spores sfieradeo the

host, primariliRibespp. In the fall, basidiospores return to infect pine needt&ffectively

during humid warm periods, and the cycle starts anew.

Recently, speciesRédiculassdCastelldj@ve been named as alternate hosts for DSB but so far this
has only been confirmed in areas east of the Cascades. As a rule of thumb for the coast, areas above
1000 nrelevationmay be considered less hazardous.

Hazard and Risk

Site hazard f@SBis considered high in BC anywhere thahéeelle pines grow. Some hazard

rating systems exist in the US but to date no one has produced a reliable system for use in BC, mainly
due to the problem of correlating various site and tree factors to #me@ofdusbver a diverse
landscapeOne factor that is a reasonable predictor of potential infection is proxRitigptants.

Pines within 30 m &tibesan suffer higher levels of infection.

Impact

For over a centurfpSBhas decimateshite pinen BCforests The high mortality rate associated
with the diseaded resulted itargelydiscontining theuseof western white pine coastal
reforestation due to doutboutits survival DSB along with mountain pine beetle, has severely
impeded the reproductive capability of whitebark and limbettpeeening theontinuedsurvival
of these higlelevation speciesareas of the province

Management

DespiteDSB western white pine is still a desirable species primarily because of its wood
characteristics and its utility in replacing Defiigiasreas where laminated root disease dt@irs.

also less susceptible to damage fornDetl. the decadeseverahttempts have been made to

control this disease. The nsghificantvas the widespread attempt to eradithéacross the US

from the 1930s to the 1960s. Thiswmasiccessfdue to the impossible task of locating and
eradicatingllRibeplans across the landscaj@me success can be obtained in contiRibeg
establishment by altering harvesting regimes to limit canopy openings and restrict the increase in light
levels to the forest flooOther cultural efforts have included using chemical and biological control
agentsifeffectiveor impractical), thinning (ineffective), pruning (variable effectiveness), and scribing
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cankers (effective but expensigce the 1960s, the most actively pursued strategy is tree breeding
to tryto identify and reinforce whatever resistanD&Bexists in the natural population and use the
resulting offspring for reforestation.

On the coast, the mostdespread practibas been to prune potential white pine cropttrees
increase the odds of surviiécent work, however, shows over thetkmng sanitation pruning
(treatment of older, already infected trees to increase survival) does mbewedommended
preventative prunirigeatment regime is outlina the2009 Stand Establishment Decision Aid
listedbeloand requires initial tr. &lereceatimtroduetianrof vy 1 n
resistant stock (carrying the Qréhajor gene resistayegne) has opened the window on using
western white pine more extensively in plantations without requiring pruning to ensurSeseavival.
orchards are producing class A seeddrosses of resistant Cr2 pollen with local whitégpiniiees

of superior growth. The offspring are conferred at least 5@é&hces{S0% chance of not

becoming infectaoh averageand field tests have noted survival’/ef80% depending on local

rust conditionsNatural regeneration surviebhative trees £15% in most areas.

Priority and Research

DSBhas been studied since shortly aftdisitevery on theest coast. This includs/ears of
testing and breeding for resistant sto&Cand twice thdongin the US. This stillahighprofile
diseasen the coast with ongoing projects testing cultural (i.e., pruning) and geredistéirge
managementractices The most recent work invohessluatinghe offspring of both major and
minor gene resistant parents with the hope of combatmgesistancattributesand genomics
workon the fungus and host

Further Reading

Zeglen, S. and R.S. Diprose. 2021. Efficacy of delayed entry low branch sanitation pruning in
preventing mortality of western white pine infected with white pine blister rust. Canadian Journal of
Plant Pathology3 DOI:10.1080/07060661.2021.1916602

Zeglen, S., J. Pronos and H. Merler. 2010. Silvicultural management of white pines in western North
America. Forest Pathology 40-349.

Cleary, M. R. Ed. 2010. Proceedings of &e8tern White Pine Management Conference. June
1718, 2008. Vernon, BC. BC Min. Forests and Range, Kamloops, BC. 116 pp.

Zeglen, S.,,R.Huntand M. Cle2809Br i t i s h C o Whitepire bliStes ruBorest e st s :
Health Stand Establishment Decision B@l.burnalEcosystems and Manageni€t): 97100

Hunt, R.S. and M.D. Meagher. 1992. How to recognize white pine blister rust cankers. Forestry
Canada. Pacific Forestry Centre, Victoria, BC.

Weevils

Spruce Weeuvil

The spruce weeHlissodes stislthe major insegoestof Sitka sprucen the coaswhere it seriously
limits the use of Sitka spruce for reforestation. Repeated weevil attack of the leading shoots of young
Sitka spruce leads to suppressed lgeayhth and stem deformitieéoung Sitka spruce become
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susceptible at about dige and will continue to be attacked for the tinegedecades. Dense stands
have slightly lower attack rates and éésgwity Englemann spruce is also susceptible to attack but
due to the higher elevation and cooler clwizes Engelmann spruce gromeevil attadkas
historically been less of a condéimate changappears tbeincreasinghe hazard in #se areas
Spruce weevil has not been fountilaida Gwajibut Stkaspruceoriginatingrom there has been
shown to be highly susceptible to waésitk.

Impact

Repeated attack by the weevil can result in unacceptable losses of height growth and stem
deformation as lateral beaes turn upward and compete for dominaftescausigcrooks and
resulingin forked or dwarfed treefh severe cases, little commercial volume is prpatiiiced

attacked trees becoming overtopped and suppressed by competing, less valuable tree species.

Management

Manual ontrol of established weevil infestetis not practical he weevi | 8s compl ex
and parasites has also been sttaliEyelop ways to control it. Pesticide injection treatments were
alsatriedas was overstorey shadidgfortunatelyno practical method has yet been developed to

control established infestatiom#owever, the identification of naturally resistant individual spruce,
andlaterresearch trials have neesulted inveevil resistant seedlitiggcan begplanted

operaibnally.

Useimprovedweevil resistaptanting stockfrom selected orchard grown weevil resistant trees,
R+87)to establish new Sitka spruce stdinsised availability is limitegh, to half of the stand
composition could be planted wiltké&prucein areas considered to have moderate to high weevil
hazard ratings. dfasB seed is used (from naturally resistant stands, R+64), caution is
recommende@nd it is suggested that only abouté diithe stand composition §euce

If weevil resistant stock is not availablet $ltka sprucas follows:

I Inlow hazard areagrscecan be plantefdllowingnormal species selection guidelines.
Low levels of weevil attack can be tolerated at the stand Ie@el (8.6 st ems at t ac k
yeay.

1 In areas considered to have a modesatad, it is recommended tpaticeonly be planted
up to 20% of the stand composition.

1 In high hazard areas, alternativehmst tree species should be planted, and limit spruce to
10% of the total stocking.

1 Plantgprucewith other tree species at higher densities (greater than 1600 s@masger h
delaybrushing competing hardwoods.

1 Weevil attack rates decline when stand height reaches 12 m.

Priority and Research

This insect has received a significant amount of research over the past three decades, starting with
years of leader clipping trials trying to develop a control msihoeClass Aveevilresistant seed

is now available litttewresearch is beingdertakeon the coast.
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Further Reading

Heppner, D. and J. Turner. 2006. British Col
budworm forest health Stand Establishment DecisiorBAIdsEcosystems and Management

7(3):4849.

Turnquist, R.D. and R.1. Alfaro. 1996. Spruce weevil in British Columbia. Forest Pest Leaflet #2.
Canadian Forest Service, Pacific Forestry Centre, Victoria

McMullen, L.H. 1976. Spruce weevil damage, ecological basis and hazard rating for Vancouver Island.
Canadian Forest Service, Info ReporKBX88, Victoria

Wildlife

Deer

Deer browsingf western red cedar and yelt@dar seedlingsa problenthroughout the coast

area. It igspecially a probleasn Haida Gwaibitka mule deer were first introduced to Haida Gwaii
in 1880 with devastating affects on many understory herb and shrub species. Widespread deer
browsingon Haida Gwais also believed to be a contributing factioalgbird predation by

another introduced species, the red squirrel.

Management

Deer protectors are highly recommerfideconsideratiom all coastal areas where western red
cedar is plante8everal types of commercial deer protectors are audablarotectorshould
extend at leat51.75m in height from the ground. Stakes need to be at least 2 cnbgduéne
and should be free of knots, especially at grounéRissigt. soil may require 2.5diameter
Dougladir or pine stakehat are less likely to split.

Metal cages require two stakes. Finger jointed stakes should noeeugedtectors need to be
firmly attached to their stakiésr collapsible deer protectors, the stake should be located inside the
protector A study byHenigman & Martinez (2002) found that metal cage banoiaded the best
browse protectioand 1m plastic mesh barrjgnavided the wordtiowever, ratalcage barriers
requirel better support than plastic barriesese the mostpensiveo purchase and instalhd

required removal oa the trees reaatithe required heighthere was some concern that plastic
cone and tubearriergeduced recovery of seedlings infected with cedar leaf béghiastic cone
barriers required the most maintenance and had the highest ovetathdestsand side branches
often emerged from the sides of the plastic mesh barriers which led to, stowbiikg treesand
additional damage to the barriers from feetiegplastic mesh type barriers need to be attached to
the stakes to prevent them from bending Desr repellents are also available and may provide
some protection at the time of planting but require continuapsliGation to be effective over
longer periods of time.

Further Reading

Henigman J. and M. Martinez. 2002. Evaluation of Deer Browse Barrier Products to Minimize
Mortality and Growth Loss to Western Redcedar. Final Report.

Elk
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SQuccessfully regeaéionin areas frequented by Roosevelc&tikbe very difficulDamage includes
browsing, tramping, antler rubbing and pulling out freshly planted sétghrigsmardreas are

sitegn rich valley bottomend riparian areal®se to elk seasonal ranges or migratory routes with
availablavinter thermal and snow cover. Doufitag/estern red cedar, and yelbedar are

preferred browse species. Western white pinspsitkayestern hemlocgrand fir and red alder

are lespreferredby elk.Harvest scheduling can be an important factor in determining the availability
of alternate food sources over time.

Management

The Silviculture Working Group Coast Forest Region FRPA Implementation Team provided
recommendations for minimizing elk damage.imbleide plantingss desirable specesiding

small openings or long narrow blooiaintaining high slash loagising cage protectors, planting

with larger stocétt higher densities, grass seeding roads and landings or planting later in the spring
when there are other alternate food sources, encouraging recreational and road access, and using deel
repellents prior to piéing.

Further Reading

Silviculture Working Group. 2011. Roosevelt EIk impacts on reforestation: mitigation options
Ministry of Forests, Lands, Natural Resource Operations and Rural Developmob&4t Elk
current condition report. Howe Sound cumulative effects project.

Porcupine

Porcupines are primarily herbivores with a winter diet that @nmsistsexclusivedf the

cambium, phloem and foliage of woody shrubs andTreesiounding caused by feeding ranges

from small patches of bark removed to complete stripping and girdling of trees. Along with outright
mortality, feeding damage can cause reduced tree growth and structural defects that lower wood
guality and serve agrg points for decay fungi. Porcupines prefer diffieeespecies in different

areas of their range.

Hazard and Risk

Hazardo second growtheveraged, hemloattominated stand@sistson the north and midoast

where porcupines may be present. Immature western hemlock is by far the prefeuwezbftayd so
porcupine on the coast with trees in the 10 to 30 cm dbh range most commonly suffering feeding
damage. Small trees are rarely attacked since they a@suiftal tiw offer the porcupipeotection

from predators or a sufficiently high perch in the canopy. Larger trees that have developed thicker
bark aralsoless desirable due to the increased effort required to climb and feed higher in the canopy.

Impact

The results of a study done in the North Coast showed that while overall stand volume does not
appear to be greatly affected, there is a considerable shift in stand species composition due to
porcupine damage. Due to their preference for western hemioggine feedinigvours the

growth ofsitkaspruce, amabilis fir and western redcBdanage occurs lgyrdling exposing the

wood to decay, or causing def@Ets crooks, scars, etc.).

Management
Since porcupines seenpteferopenings stocked wihibstantial amourd everaged western
hemlock, increasing species diversity in large of@avwgsto be habitat for porcupilsea good
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risk reduction strategy. This may not lessen the amount ofdaathiggyut itwill ensure that
enougkhstocking of notinost trees exstio carry stand volume expectations to rotalitwst active
efforts to reduce local porcupine populatimniunting or introducing predattrave failed to have
any lastingffect

Further Reading

Woods, A. J. and S. Zeg®03 Impact of feeding damage by the porcupine on western hemlock
Sitka spruce forests of nedbastal British Columbiazyiéar results. Can. J. Forest Resgarch
19831989.

Climate Change and Forest Health

Historicallythe coashas nobeen affected to the same degree by forest health compared to the rest
of the province. Within th@oast Areasome of the largest forest health impacts have been in the
coastinterior transition area. Climate change is having a grtiectan forest health and will be a

major driver when it comes to forest health ifutinee. The mosvisiblemmediatempacts are the
increase in fires and drought mapp#teiAOS.

One of the key concepts in forest health is the forest health th@ng)e-prest health is the

interaction between trees, biotic and abiotic forest health factors, and the enWivbemémntse

factors remain constarge healtlis relatively stabléhanges to any one of these factors, such as

rapid changes to the environment caused by climate change, ftestfbealtDiseases and

insects undergo natural fluctuations in population levels even when the environment is relatively
stable buwith climate change these changes are expected to be larger, more frequent, and less
predictable. Insects and diseases have short generation times and adapt quickly to changes in the
environment. Trees have long generation times and even small diengi@@ronment can cause

trees to become maladapted to their environment resulting in lesstueger thet renore

susceptible to forest health factors.

¢ NBSa ¢tNBSa FyR LIS Insects,
Disease

CSSRol O] f 2
LJ2 LJdzt F G A2y a
AyasSoia I yR
o NBaLR2yR | dz
[ fTAYlIF UGS C)K|‘Y3§é
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Oy DA NR Y
Figure 2. Forest Healthidgle.

Recentoastaéxamplesfdiow climate change can negatively impactlieadgincludeSNC and
yellowcedar decline. A warming climate also brings ghétr frequency of abiotic forest heath

factors resultingdm extreme weather events. Biotic and abiotic factoraciftagether to

negatively impaftrest health. Some examples include increased IBD attacks following fire and wind
increased drought mortality of trees with root djsesseeclines, amtreases in secondary insects

and diseadellowing periods of drought.

We may be able to slow the impactiofate change by increasing forest resilience through
better forest health monitag,

mitigating forest health problems through hazard reduction and proactive tigatimients
our managed forests and protected,areas

paying attention torest health trendsppening to the south,
increasinthe diversity of trees spe@iad management regimes,
shifting timber harvest more towards dead and damagedandber,

realizing that growth forecasts based on past and current conditions may no longer be
accurate predictors of future conditions

= =4

= =4 4 A

Howeverclimate mitigation is a baaid solution at best. The more we can do to rgdese house
gas emissiossonethe more likelglimate mitigation efforts withve a positive effect on forest
healthoutcomes under climate chahgerder to mitigate against these climate impagts
imperative that wdrasticalland immediatehgducegreen house gas emissions

Accounting for FoTembeHeSGUpPl yn

Predicted future yield is at the foundation of timber supply modelling in British Columbia. Most
timber supply reviews (TSR basedn output from three models: Mariable Density Yield

Prediction (VDYP) model that predicts yield for natural stands, and the Tree and Stand Simulator
(TASS)/Table Interpolation Program from Stand Yields (THR&38Ighat predict yield for

managed staridsThese models mayrmaynot account for the impact damaging agentarget
release dates for the next scheduled TSR by TSA are available on the BC governiient web site

Non-recoverable losses (NRL), however, are not included in any of these models, and are accounted
for separately in TSR. These NRLs are based on estimates devblepdidibyrySomedorest
healthspecifidorecasting models and extensiave been developed use with TASS/TIPSY

like theSpruce Weevil Attack Ti@WAT) or the Gall Rust Impact Module (GRIM).

31 Growth & Yield ModellingProvince of British Columbia (gov.bc.ca)
32 Timber Supply Areas target release-dategince of British Columbia (gov.bc.ca)

2@427COASTAL TSA FOREST HEALTISTRATEGY PAGE430F 93


https://www2.gov.bc.ca/gov/content/industry/forestry/managing-our-forest-resources/forest-inventory/growth-and-yield-modelling
https://www2.gov.bc.ca/gov/content/industry/forestry/managing-our-forest-resources/timber-supply-review-and-allowable-annual-cut/allowable-annual-cut-timber-supply-areas/tsa-target-release-dates

COAST AREA

VDYP 08 Natural (Unmanaged) Stands

VDYP is used to produce yield tables for natural unmanaged stands based on measurements from
extensive sampling of temporary and permanent sample plots. Decay losses are inherent to the
model, while waste and breakage factors are applied to thenathalyselopment of VDYP yield

curves. These decay, waste and breakage estimates were developed based on sampling in different
areas of the province, and therefore differentgaetist for different areas.

In addition to decay, oth@amaging agerase accounted for in VDYdhce they would have
naturally occurred in the measurement plots. These @mded&c levels of hemlock dwarf
mistletoe, root disease, and defolialdrs.caveat is that obviousigest healtlaffected plots are
discarded and no longer help form future yield clriiesonsensus amongst forest health and
growth and yield specialists is that VDYP accounts for efatestibealth factoesd decay losses.

TIPSY/TASS 6 Managed Stands

Volume estimates for singfgecievenraged managed stands are based on TIPSY which uses
growth and yield tables derived from TASS. TASS is based on fullyfeteskbdalth factdree
sample plotand isthereforeconsidered to represent the full potential of thefglfastments to

the model yield projections are used to reflect actual stand conditions and constraints.

Operational Adjustment Factors

Operational adjustment fact{@AF) are used to adjust the potential yields generated from TIPSY to
reflect actual yields under operational conditions. OAF 1 reduces the potential yield by a constant
percentage to reflect stocking gaps within stands that are incapable of grdeinp, tsaesnps,

rocky areasjOAF 2 reduces potential yields to reflect losses tlee toaturityincluding decay;

waste and breakaged other factors that increase with abereforeOAF 1 is a constant

reduction &ctor that shifts the yield curve ddavitype 1 responsehile OAF 2osses start at zero
andincreaséo its full value atgel00,madifying the shape of the yield curve as time passes (a Type 2
response).

The provincial default valize OAF 1 is15% andor OAF 2 is 5%. OAR values may be modified
by using a survey to check the underlying assumptions for the area under questisanOAF 2
estimate of the impact of decay, waste and breakage in second growEtesgatedgopular belief,

it does not account for losses due to insects, diseasesforestieealth factgreven endemic

ones, other than decany impacts frorthese damaging ageants added tdé default value of

5% and should b@glied for the specific timber tyd@EC, and age classes as appropriate in the
next TSR. Where they exist, recommended adjustments to OAF 2 values are deséoesd in the
heath factoprofiles

Non-Recoverable Losses

Non-recoverable losses , or unsalvaged losses, are the amount of volume lost annually to damaging
agents that is not harvested. This represents losses above and beyond those already accounted for it
existing growth and yield mogelRen as a result of unpredictable evertiese Iaes can be both

increment losand mortality A NRL estimate isubtracted from yield projectior@3ften NRLs are

the result of abiotic factors like fire or wind. Catastrophic or sustained events (e.g. prolonged
defoliatim) or those which are not walited to either OAF (e.g., droyghindthrowy may also
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qualify. The most recedRL estimates for each T$S&nd TFLare provided ifiable4 and Table 5,
respectivel\Links to TSA data packages and tentative TSA target release dates are available on the
government AAC TSA websitéhe way these NRLs are calculeaedsvidely across different TSR
processes but efforts are being made to standardize how these NRLs aractieistiedbased

on AOS and vegetated resource inventory data.

33 hitps:/Aww?2.gov.bc.ca/gov/content/industry/forestry/managmg-forestresources/timbesupplyreviewandallowablennuatut/allowable
annuatuttimbersupplyareas
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Table4d. Summary chnnualnon-recoverable (unsalvagetsses by damage categaapd percent of AAC affected as accounted for in the most recent TSR

for each TSA in the Coastea

Drought Fjre Flood Slides NCY wjind RootRc BB IBD IBM IBS TotaR  Current AAC
TSAdata package yr. m¥yr. m3yr. myr. m¥yr. m¥yr. m¥yr. m¥yr. mIyr. mAyr. miAyr. miyr. myr. m3 % of AAC
Arrowsmith (2@0) 1,067 4,159 32 3,845 2 9,105 320,230 2.8
Fraser (209) 16,500 3,120 3,100 8,800 400 200 32,120 1,220,808 2.6
GBRNorth’ (2017) 803000
GBRSoutt? (2017) 830,500
Haida Gwai{2021) 26 h& 40 h&a 70 ha 195hef 272,061
North Island (2020) 116 2,592 93 117 3 2,921 1,248,100 0.7
Pacific (2018) 18,057 859,176 2.1
Soo (2@3) 30,000 34,000 368,276 9.2
Sunshine Coag202]) 360 500 791 6,900 6 2,114 1467 199 12,650 1,197,466 1.d
Total 4,674,051

asum of all forest health factors
b There were no data packages for these TSAs created in 2017.

cFor Haida Gwaii, the unsalvalpsdes were presented asautributing areas for use in the SELES spatial timber supply model.
dIncludes 4,000 m3#ar for Western spruce budworm and Dofiglasetle
eTotal unsalvagdoksses were obtained by prorating the Nigirssurrounding TSAs based on the percentage of Pacific TSA area represented by the blocks surrounded by

a particular TSA.

f Awaitingfinal determinatiowhen table create@urrent AAGand % of AAC is based on the previous AAC determif2@idn for North Island, 2018 for Sunshine

Coast).
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Table5. Summary chnnualnon-recoverable (unsalvagetsses by damage categag accounted for in thiast data package available on the government
websitefor eachof 17 TFlsin the Coasrea

Resource Fire Wind Abiotic Defoliator  Biotic Insects Totap Data Packag Current AAC AAC

TFL Licensee District malyr. m3fyr. m3/yr. m3fyr. m3fyr. m3fyr. m3fyr. Yeaf ) Am3/yr_ yr
TFL 6 Western Forest Produci North Island 7,000 7,000 2011 1,362,000 2015
TFL 1Western Forest Product North Island 6,335 6,335 2008 728,837 2012
TFL 2'Western Forest Product  various 3,700 3,700 2003 234,300 2017
TFL 2(District of Mission Chilliwack 10 112 122 2019 60,000 2020
TFL 3'Western Forest Product North Island 8,470 2017 847,000 2018
TFL 3{Northwest Squamish Seato Sky 2,084 1,071 3,200 2002 250,500 2007
TFL 3Western Forest Product Sunshine Coa: 5,105 2014 510,500 2024
TFL 4Homalco Forestry North Island 0 2009 18,450 2021
TFL 4TsawakQin Forestry South Island 8,380 8,380 2009 642,800 2023
TFL 4!Interfor North Island 10 10 20 2001 140,000 2017
TFL 4(Teal Cedar Products South Island 3,754 2009 375,442 2022
TFL 4.TimberWest North Island 0 2012 630,000 2017
GBR south

TFL 5Ma-Mook South Island 2,410 2018 46,000 2020
TFL 5tA&A Trading Haida Gwaii 0 2012 99,000 2020
TFL 6(Taan Haida Gwaii 8,300 36,613 44,913 2012 279,000 2020
TFL 6:Pacheedaht Andersen  South Coast 0 2003 121,000 2019
TFL 6MWestern Forest Product Sunshine Coa: 9,058 2014 905,800 2024
Total 102,467 7,250,629

asum of all forest health factors

brounded up t0,200

¢ total forest health loss data was taken from values found in management reports available on the government wialbbtevat@orgled. In some cases the current
AAC may be based on more current NRLtHatashown.
dBlock 2 of old TFL39. In 201AFL 39 used 1% of AAC
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Regional Forest Health Activities

1.Training, Advocacy, Extension, Professional Development

Forest health training and extension are key components of the forest healtin gheg@oast

Area (West Coast and South Coast Natural Resource Regidred) with identification or
management of forest health factors or to set up forest health training contact your regional forest
health staff. Regional staff stay up to date with current research and share information with forest
health specialistsumiversities and in other jurisdictions.

2.Program Delivery

The coast area receives land based investment strategy (LBIS) money to carry out forest health
monitoring on a number of proje(2st2.6).

2.1Spongy Moth

The region puts out and collects spongy moth traps not accessible via paved roads in the West Coast
Region and supports the provincial entomologist with control sprays or grid trapping if required.
Resource Districts in the South Coast region are relgpfamgbitting outheirown monitoring

traps. Early detection is critical for ensuring this invasive moth does not become established in BC.
Not only does spongy moth pose a threat to native tree spepresijribe risks trade restrictions

being placedn wood exports and other trade goods. European spongy moth is established in eastern
Canada and makes its way into BC in the form of egg masses laid on boats and recreational vehicles.
Asian spongy moth occasionally makes its way into BC on carfjbeiipgn spongy moth poses

a greater threat because the females can fly and disperse more quickly and they are more likely to feed
on conifers. When infestatgare detectethey are controlled through grid trapping or through

aerial application of Beknaturally occurring bacterial spray for the control of moths. More

informationon Btkcan be found on the BC government wébsite

2.2Aerial Overview Survey Monitoring
The region is responsible for tendering, awarding, administering, nasgagimgmarizing the
annual regional aerial over(l@®S)survey(see section on AOS for more information)

2.3Forest Health Monitoring

The region is responsible for conducting forest health monitoring surveys and summarizing forest
health information collected from a variety of sources. At the present time, the region has a series of
permanent sample plots and weather monitoring statidetermining the impacts from Swiss

needle cast (SNC). Data collected from these plots will be used to determine the impacts of SNC and
provide management recommendations for managing the disease in the coast area.

2.4Defoliator Monitoring
The region monitors hemlock looper populations using pheromone traps located in areas of historical
outbreaks and conducts egg mass surveys for western spruce &uowadiymhe results from

34 hitps://www?2.gov.bc.ca/gov/content/industry/forestry/managog-forestresources/foredtealth/invasivéorestpests/spongynoth/whatis-btk
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these surveys are used to predict outbreaks the following year. The region also oversees monitoring of
black army cut worm in areas being replanted after fires.

2.5Douglas-fir Beetle

The region provides advice and expertise to districts to carry out proactivdiDmeejlag|BD)
treatments. Because of the steep terrain and high winter snowfalls, reactive treatments are seldom
possible. Treatment has mostly been focused dirg@ase of funnel traps and @ggregates.

2.6 Administration
The region is currently without a fulltime entomologist. To help manage the workload, the region
spends 10% of its land based investment dollars to help deliver its programs.

3. Supporting Districts, BCTS, Regional Stewardship staff and other
government staff on forest health related matters

Resource district LBIS funds and reporting are coordinated through the regions. Regional forest
health staff also assist regional staff with forest health related questions.

4. Assessing Forest Health Hazard and Risk Maintaining the Regional Forest
Health Strategy

The region assesses current hazard and risk for forest health factors and updates the coast area forest
health strategy.

5. Help Develop ForestHealth Policy and Best Management Practices

Regional forest health staff along with regional forest health specialists from other regions work with
provincial forest health staff to advise the office of the chief forester on forest health policy for the
province.

6. Research and Collaboration

The region applies for provincial research dollars to fund forest health research projects and
collaborates with universg the federal government, and other partners to carry out operational
forest healtihesearckiTableb).

7.Climate Change Strategies

Region forest health staff work with other regional and provincial government staff to develop
climate change strategies to deal with forest health. Climate change is currently having a major impact
on the health of BCs forests and is expected to beralnvajoof forest health in the years to come.
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Table6. Current Research Projects.

Project Description Product Timelines

TexadaBSO White Pine Blister Rust Progeny Tria -rating 33 families for blister rust -Last assessed in

White PineTrial resistance 2019.

Whitebark Pine Longterm monitoring plots to track - Nine plots set up to date. -Assess plots even

Monitoring Plots health of whitebark pine. Surveysto - Future plots required across 5 years following
date show 50% of whitebark pinein| range ofwhitebark pine establishment.

is dead or infected by white pine
blister rust. The rate vasacross the
province. Monitoring iseededto find
the mortality trend.

Septoria canker Introduction of nonnative disease - Risk evaluation for establishme -Follow up survey
of poplar threatens susceptible hybrid poplar  of Septorain native poplar. completed in 2020,
clones and nativ®. trichocarpa - Chief Forester guidance on use
of poplar hybrids in BE
Yellowcedar Collaborative work with regional - Research proposal funded. -Pilot completed
Decline research, UBC and parthers - Summary of pilot fieldeason.  2019.
ecological assessingcological implicationef -Next collection
succession decline sites on the north and mid planned 202.
coasts
Swiss needle  Monitoring plot network tracking the - Network of 43 plots set up 2017 -Annual monitoring
cast severity and impact of SNC on youn¢ 19 across three subzones. of 14 weather
Fdstands in CWH subzones. - Initial plot data capture and station sites.
Collaborative project with SNC-Gp analysis of tree foliage and soil: -Tenyear
plot network in OR and WA states. and genomic profiling of diseas assessment starts
in BC. late 202.
- BCIT student projects.
Foliar retention Voluntary reporting of needle -assessment ainnual trends in  -Datacollection
in young coastal retention and leader growtlas partof needle retentiorresulting from started in 2023
Dougladir silviculture survey dateollection SNC and otherauses of needle
stands lossacross a varietgf coastal
ecosystems and geographic
locations
Rate of hemlock Rate of hemlock dwarf mistletoe -MSc. Thesis -Datacollection
dwarf mistletoe spreadinto 35-year old western -permanent sample plot network started in 2023

spread fom an hemlock leading stands
infected edge

Armillaria Investigation oflistributionand -Managemenbf A. ostoyaeon -Datacollection in

ostoyaeon pathogenicity ofA. ostoyae Haida Gwain collaboration with 2024

Haida Gwaii UBC andPacific Forestry Centre

Hfectivenes of Investigation opostfire Doulgadir -Fundingecommendations for  -Test effectivmess

Dougladir beetlespread with and without Dougladir beetlepostire of treatments

beetlepost fire  mitigation treatmentsusing satellite  mitigation projects carried out

mitigation imagery between 2022
2024

35 https://www?2.gov.bc.ca/assets/gov/farmingturakesourceandindustry/forestry/foreshealth/foresthealth
docs/septoria_guidance.pdf
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AppendA: Pest History by TSA

Aerial Overview Survey

Aerial overview survelOS)have been conducted annuailyhe coadty the Ministry since 1998.
Prior tothis the Forest Insect and Disease Survey (EHt®)f Forestry Canagaowthe Canadian
Forest Servicepnductdlargescaleaerial and ground surveys. The intent of these surveys is to
provide an overview of foresaith conditions. THEOSis not detailed enough for operational
purposes bigupplies landscagevel picture of pest activity and distribution that can befaseful
the early detection of outbreaks or pestoccurrenceslable6 summarizethe 2@0 results for the
CoastArea More recentranual updates are available on the Ministry website and through the
Sumiary of Forest Health Conditions in British Columbia

Root disease has been left out of the table because it is difficult to map root disease from a fixed wing
aircraft and the numbers recorded in the AOS survey grossly underestimate the amount of root
disease present across the land$tajaethaflree Farm Licenc&KL) areasire neithecompletely

nor consistentigovered by the overview survélge Pacifi¢T SA) is not recognized separately for

the purposes of the A@®cause the small blocks that make up the Pacific TSA are scattered across a
wide geographic arésstead of summarizing the forest health factors in the Pacific TSA, this

appendix just provides a broad overview map and a table that indicates which blocks are lumped in
with other TSAs in the AOS summaries.
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Table7. Summary adinnual averageea (haaffectedby majorpestsand abiotic damaging ageattall

severity levela the Coasfireaasreportedbythe aerial overview survelfigures are dear averagérom

20102020except for GBR NortifsBR Southand North Island TSAshicharefour-year averagéorm

20172020and Pacific which is a ten year average frorr22090

Timber Supply Area
. . . Rank

Damaging Arrow Eraser GBR GBR Haida Pacific  Soo Sunshine based
Agent smith North  South Gwaii Coast on ha
Douglasiir beetle 1690 1566 485 432 339 240 434 5
Mountain pine 1544 2965 28 1125 217 3
beetle
Spruce beetle 1093 3581 132 134 185 260 4
Western balsam g 6534 64268 1169 9904 1649 1
bark beetle
Western black
headed 4680 7
budworm
Westernhemlock 602 654 15
looper
Western spruce 372 72 16
budworm
Aspen leaf miner 101 3463 10
Balsam woolly 9 50 4 93 18 11
adelgid
Foliar diseases 3632 19 9
White pine bliste| 2122 13 13 712 6
rust
Bear 31 42 17
Yellowcedar 21997 4170 3045 144 2
decline
Windthrow 40 6 74 1285 213 15 3 12
Drought 1044 635 390 129 60 58 65 1283 8
Flooding 18 22 198 69 476 540 111 43 14
Slides 17 248 64 1230 21 6 13

Al 5543 12597 101,305 6,271 10,938 1,294 11757 5,279

Approximate o) 215 1 400,000 308,000 1,749,460 434,000 826,000 1,500,000

Size of TSA
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Arrowsmith TSA

The Arrowsmith TSA is located on the southern half of Vancouver Island ansidrofidérs

44, 46, 54, 57, and 61. In contrast to other TSAs in British Columbia, this TSA is made up of
many disconnected parcels of land ranging in size from a few hectares to a few thousand
hectares. These parcels are interspersed with private landyG&iand sulrban areas,

rural agricultural lands, parks and reserves. The Arrowsmith TSA is admintbieiRaolubly

Island Natural Resource District. Although t8A& €ncompasses 1 574 719 hectares, the actual
productive forest land managed by the district is only 122 445 hectares.

Sanningsouthern
Vancouver Island
from the west to
east coast, the ,
terrain of the TSA |\
varies from i
lowland valleys,
with nutrient rich,
moist sites to
mountainous areag
with poorer, drier
sites. Most of the
productive forest
land lies within the
Coastal Western
Hemlock (QVH)
biogeoclimatic
zone, where cool,

D Arrowsmith TSA

e Major City

Tree Farm Licence

wet summers and National Park
mlld Wlnters Provincial Park

support stands

witha S_Izable Figure2. Arrowsmith Timber Supply Area.
proportionof

western hemlock. The Coastal Dodiild€DF) zone occurs on the eastern sideedf SA,
which is comparatively drier wittger topography than the westpamt Here warm, dry
summers and cool, wet winters result in stands dominated by ouglasigher elevations,
the Mountain Hemlock (MH) zone occurs and at the highest elevations, there are isolated
occurrences of Coastal Mountagather Alpine (CMApne.

The forests of the TSA are diverse, and slightly more than half of the land base contributing to
timber supplys considered to have medium or good site productivity. Major tree species
includeDouglasfir, western redcedar, western hemlock and true firs, while other species such as
yellowceday spruce, red alder, and maple@dsar. The forests of the TSA haveray

history of harvesting, and as a result there are rapidly maturingysaetmébrests on the

lower elevation sites that are accessibléighly productive. Almost half of the stands on the
timber harvesting land base (THBB) between 21 and 100 years of age.
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Thirty-six First Nations have asserted and/or established Aboriginal interests within the
traditional territoriethat overlap the Arrowsmith TSA

EffectiveSeptember 11, 20208e new AAC for the Arrowsmith T&820 230cubic metres. This

AAC is about 10 percent lower than AAC in place prior to this determination (originally set in 2009
and adjusted in 2016).

Douglas-Fir Beetle

Very few records of
earlyDougladir
beetle activity exist
for the Arrowsmith
TSA. The first
record was for 1914
nearCowichan
Lake. In 1953rees
sufferingrom
droughtwere
attacked near
Victoria and North
Pender Island, and

\\ LA
*&éﬁm COW.ch;n ;i in some windthrow

O e & 5{ : near Gordon River.

1BD 10-year e v )T In 1974attacked

O o0 014 trees were found

O .o 2013 near Port Alberni,

O 2 2012 East Saanich,

O v 2l Chemainus, and

Coombs.A year

Figure3. Annual occurrence of DougHis beetle over the last decade in the later wind thrown
Arrowsmith TSA. treesnvereattacked

in Cathedral Grove
and n 1981 west of Shawnigan LdBeugladir beetle is endemic aofien appears in scattered
patches where mature Douglais present. It isftenfoundassociated with root diseasesan
also ppear after large windthrow events when populations expand by colonizing recently killed trees.
The occurrence of beetle has trended upward between 2017 and 2020 from 59&ie8996tha
increased attack on drougtiessed trees.
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Drought

3 TARNY & <
Over the last two decade ‘\5:& AN v
southern Vancouver ; v;\\ ’KS
Island and the Gulf o™\, (4@/
Islands have experienceq : \ AN S
occasional prolonged , | b % Z«{ =

periods of no or little
precipitation during the
summer months. These
dry periods arenougho
cause drought stress to 3
ages of trees growing on
shallowor coarse textured

soils with low moisture O rowsmith Tsa

holding capacity. A singl ”EDIS'””

exceptional lorgummer -

dryspell witHittle 2018

measurablarecipitation, o

like the ones in 1998 e

20042017 20182022

and 2@3can lead to Figure4. Annual occurrence of drought mortality in the Arrowsmith TSA.

significant amounts of tree

decline and mortality if conditions are severe entaoghl climate shifts suggest this may occur
moreoften Recent drought is especially noticeablastera/ancouver Island and the Gulf Islands
especially in areas whagad andeclining western redcedarmesent

2@427COASTAL TSA FOREST HEALTISTRATEGY PAGE550F 93



COAST AREA

Arrowsmith TSA
O
ND, NDF, NDM 3-year
- 202

2022

Figureb. Annual occurrence dbroughtfrom 202%12023in the Arrowsmith TSA.

SpongyMoth

In recent yearsccidentahtroductions of North American and Asigipsy motehavebeen

detected in southern British Columinieluding within the Arrowsmith TSAhe Ministry has
partnershipolewith the Canadian Food Inspection Ag@noyonitoring for this pesinda lead role

in conductingieriabnd ground eradicatibleatmentssuccessfully preventing its establishment

within the province. Baited traps are placed and assessed annually throughout the TSA to provide
early detection of moth@ccasional captures are enadery yeanostlyin populated area3he

most recengprayapplicatioausing the biological control agetitfor eradication of moths the

TSAwas ir202. The largegbtal sprayvas in 2023 with 3,040 ha sprégddeen Campbell River

and Victori.

Mountain Pine Beetle

From 1941960 mountain pine beetle was recorded on western white pine near Port Renfrew, San
Juan Valley, Carmaraid Englishman River areas. This infestation on Vancouver Island is
estimated to have covered ove3D8bha and killed close to 4 million tr&asce then, this beetle

has rarely been reported.

Root Diseass

Losses tooot diseashave beeimcorporatedincel SRII for this TSA through adjustment of the
OAF2 to 12.5% for all managed Doufitdeading stands the CDF and CWHxm1 &w&riants
The TSA has bot@GoniferipogalphurasdernBhellinus wetditype) and\rmillaria ostogaéing as
mortality agents of immature and mature, fpeasarily Douglafir, in thesedrier subzones.

36 https:/Amww2.gov.bc.ca/gov/content/industry/forestry/managmgrforestresources/foredtealth/invasivdorestpests/spongynoth/treatment
history
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Spruce Aphid

Spruce aphid has caused defoliation to Sitka spruce at various times, mostly between Victoria and
Jordan River, arah the Gulf Islands In some years it is more noticeable than others even though it
probably occurs annually in the same areas.

Western Black Headed Budworm

Outbreaks of blackheaded budworm have occurred within the Arrowsnotre & past 100
yearshowever significant impacts have been linhtedecent occurrence of the insect has been
reportedecentlyeven though outbreasiscurregularly on northern Vancouver Island.

Western Hemlock Looper

A largeoutbreak of western hemlock looper was recorded on southern Vancouver Island-from 1945
1947jn the Cowichan and Miatlakesarea This outbreakwasover 20,000ain size and mostly
within the CWHvmL1. Kesulted in severe defoliation and morgadifiatersalvage harvesting

Western Spruce Budworm

The first recorded defoliation by western spruce budworm in British Columbia occurred near Victoria
(including Saltspring Island) and Duncan in 1909 and 1910D#thimgeoclimatic zone. No
other defoliatioty this insedtas beesincerecorded in the Arrowsmith TSA.

White Pine Blister Rust

White pine blister rust damage is not always visible during the aerial overview surveys, particularly if
the infections have not killed the tree. However, surveyoriseefiesittered damage throughout the

range that the host grewrhese are often recorded as spots or small scattered poly2R@. In

polygons totallingl,76%a were mapped at tracenoderatintensitythroughouthe TSA

Although the damage occurred primarily as scattered single trees, damage was at a high enough level
that recadingpolygonsvas possiblelhis mortalityvasprimarily in the drier subzones of eastern

and central Vancouver Island aadmostlynatural white pine regeneration

Windthrow

There was a large wind evmnDecember 18/1201%hat struck parts of southern Vancouver

Island Extensive windthrow was noted in the Whiskey Cregkitite®ualicum Falls Provincial
Parkand omeighbouringrivate lands. Much of the material was salvaged and no uptick in

Dougladir beetlewvasnoted in 2020.
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Fraser TSA

The Fraser TSA, |l ocated in the southern port
Resource Region, covers approximately 1.4 million hectares and is administered from the
Chilliwack Natural Resource District office. It is the most densely popSlatedthe

province, encompassing major population centres in the Lower Mainland and Fraser Valley.
There are 3#irst nationcommunities that reside in the District, 27 communities that reside
outside the TSA for a total of 61 communities that assert territories over the Fraser TSA and
there are 11 tribes/councils which include a combination of the individual communities.

The Fraser TSA is

f;' D Fraser TSA a b|O|Oglca”y
[ h e diverse region, with
Tree Farm Licence . . . .
] provincia Park five biogeoclimatic

zones providing

b habitat for more
{,J\y A than 300 species of
g . resident and
. migratory birds, 45
A species of

L mammals, 11
= P - ﬁ/ .
) !H \ - species of

Py \% ) amphibians, and 5
Cad 13\ 0% L ) & ¢ species of reptiles.
M. 3. R .Y The TSAis

oy s f )

bordered byhe

ot [FOVIRAY) ) < i

- .am:ou_lfer’__SL| P : .Q-fiﬂmac_k P Coast Mountains
byy, Y '»‘/ .‘ r: to the north and to
s ; X L

N — the east.
N S /2N Tributaries and

lakes drain from
Figure6. Fraser Timber Supply Area. this area into the

Fraser River,
flowing through the broad, riverine plain lying between the community of Hope to the east and
the city of Vancouver to theest, on towarthe extensive delta of the Fraser estuary and into
the saltwater of Georgia Strait. While the coastal western hemlock zone is the most abundant
zone in the TSA, the diverse landscapes support 13 commercial tree species.

The TSA includes both major urban population centres, where various service sectors combine
to provide about 70 percent of the regionods
primary sectors including forestry provide important sources of enmplagcheconomic

activity.

EffectiveAugusts, 208, the new AAC for the Fraser TSA 220 808n°.
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BalsamWoolly Adelgid

This introduced pekas beefound throughout the Fraser T.3cancauseonsiderable damage
includingmortality to Abiespecieioweverwithin this TSA its impadtave not yet been found to
besignificant. fie TSAwasincludedvithin theregulatedjuarantin@reavhich estricedthe
movement of true filgeeBalsam Woolly Adelgid Reghlati@ver, this regulation was repealed in
2019.

Douglasir beetle

Dougladir beetlds a native insect tratacks fresh wirtirowor trees predisposed by other
factors, such as drought, defoliation or root diseases. Instances cfiDoegfi@sattacked reot
diseased tre@re commom the Fraser TSA.

Dougladir beetle was first recorded 852 in the Skagit and AndersareR/alleys. Populations
continued at low levels until 1956, with no recorded daorad®571959. In 1960 infestations
were noted again in these areas, and by 1961 populations expanded to include small patches in the
Nahatlatch River valleiyy 1967and 196&opulations increased in the Fraser Canyon, with
infestations totalling, 1960 ha and 1677 ha, respectively. Small patches continued until 1972
throughout the Fraser Canyon. In 1974 dead trees were noted in-tBiaSitvelley. Small
pockets ohttacked trees continued annually and sporadically throughout the TSA, until 1980 when
1300 ha were reported in the Fraser Canyon anghthoSunshine Valley. Populations have
remained active since then at low levels, with a peak of 870 ha in 2000 in a large infestation near
Nahatlatch River. In 2003, 250 ha were recorded in 17 separate patch infestdiombkich
were near the
O e O || Nahatlatch River
e and thaestin areas
O 20 2014 along Highway 3
O =i || between Sunshine
g o o Valley and the west
o “ || gate of Manning
Park. 1n2004
populations
increasedlongthe
Fraser Canyon
ﬁ‘// corridor and
Nahatlatch River
with about2590 ha
infestedandin
‘ Manning Park
, where 155 ha were
" {: ¥ | infested.
e W y | Populationstayed
’ ‘ low with 5061500
ha reported annually
Figure?7. Annual occurrence of Dougléis beetle in the Fraser TSA over the past fro_m 20112014. A
decade. spike to 4271 ha in
2015 was primarily
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in the Fraser and Nahatlatch Vall&glemic levehortality around the Sunshine Valley area
prompedcalls from the local®ecently, the beetle has been trending down with 3608dha

2018 but only 288 ha in 2020.

Drought

st' D Fraser TSA

ND 5-year

u 2020

2019
2018

2017

n 2016

(< - o
,u_a} r"i
|
AL . J
BN Y
) L‘l % z’ 1 é ‘fgd
Pek T AN
7 \;ft, :/'("'\ I)j
\-Vancouver o y, d 4 dﬂ
\ L] ’. Chilliwack
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|y - ‘\/- =
Y ¥in
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Figure8. Annual occurrence of drought mortality in the Fraser TSA from-2026.

20042017 and 20X&n lead to significant amounts of tree decline and mortality if conditions are

Over the last two
decades, the South
Coast has
experienced
occasional
prolonged periods
of no or little
precipitation during
the summer
months. These dry
periods arenough
to cause drought
stress to all ages of
trees growing on
shallow or coarse
textured soils with
low moisture
holding capacity. A
single, exceptional
long spell with no
measurable
precipitation, like
the ones in 1998

severe enough. Local climate shifts suggest this may ocaftermdRecent drought is especially

noticeable in areas wheead andeclining western redcedarnmesent

Forest Tent Caterpillar

In 2014, this insect caused 2,205 ha of light to moderate defotiatign the Cultus Lake area.
While the defoliation can be unsightlytdiiee massive profusion of webs on trees and the

migration of larvae across the landscape, it is not considered a serious forest pest and only repeated

defoliation causes results in growth loss or moriditgliated trees typically reflush later in the

growing season or normally the following spring.

SpongyMoth

In recent yeamccidentahtroductions of North American and Asigpsy motehavebeen
detected in southern British Columinieluding within the Fraser T.SPhe Ministry haa

partnership role with the Canadian Food Inspection Agency in monitoring for this pest and a lead role

in conducting aeriahd ground eradicatitleatmentssuccessfully preventing its establishment

within the provinceBaited traps are placed and assessed annually throughout the TSA to provide

early detection of moths. Osicaal captures are made everymeatlyin populated areas,
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however, 197 moths were trapped near Cloverdale in 2014 resulting in a spray28anent

There have beaeveraljround and aerial spray treatments within the TSA since 1984. Over the last
decade, areas have been sprayefigassiz, Burnaby, Chilliwack, Coquitlam, Delta, Harrison Hot
Springs, Langley, Missi&ichmond, DeltandSurrey These are exclusively in urban or agricultural
areas and not in managed far@shistory of areas treated with Btk for Spongy Moth can be found

on the BC garnment website

Mountain Pine Beetle

Mountain pine beetiea native insectthta s f i rst recod®@é0d6rom t he
River Valley and side drainages of the Fraser River. In 1972 several patches were noted in Manning
Parkandin 1973 in the Nahatlatch Ridesinage. The infestation continudabitm areas in 1974.

In 1975 populations near Nahatlatch decreased, while those in the Manning Park corridor remained
sporadic from 9761998 an@xpanded significantly in 1999 to 1577 ha. This infestation has

increased annually wathout9300 ha recorded in Manning Park and Skagit valley, and 3300 ha

outsde park boundaries along Highway 3, in Z0fd is a increase from 2003 when

approximately 4300 infested ha were found in Manning Park and 690 ha outside the park In the
Fraser Canyon
small spot and P -
patch infestations IBM 10-year ois
have also occurred O 20 2014

sporadically, with . O . 2013
slight increases g 018 2012
from 19771978, - S 011
1980, 1985986, 2% Q
and 2002003.

- \\\ ! .

During the last A
mega outbreak, -
attack peaked at 4 X
31,921 ha gfines |

in 2007 .Population
levelghensteadily
declined t@bout A V) ¢
4000ha in 203 —vancower™ | f o
mostly in the D~y S e Sy )
Manning Park and k\y// - q\ ’ -~
Nahatlatch areas
These areas showeg:.
|IghttQ mo.derate Figure9. Annual occurrence of mountain pine beetle in the Fraser TSA ovgratte
severity Since then yecade.

it has only been

reported on a few dozen hectares annually, primarily in the Fraser Canyloacaad-interior
transitiorzone.

37 https:/Aww?2.gov.bc.ca/gov/content/industry/forestry/managmg-forestresources/foredtealth/invasivéorestpests/spongynoth/treatment
history
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Root Diseass

The TSA has bot@GoniferipogalphurasdernBhellinus wetditype) and\rmillaria ostogating as
mortality agents of immature and mature trees, primarily Biopiglasier subzonefRoot disease
losses have besat beeraccounted fan the2Ql6 TSR

SeptoriaCanker

Septoria canker F 3
causedbyan ﬂ 5
introduced pathogen [, = &

Septoria musivas
positively identified
for the first time in
2007 in the Fraser
Valley on hybrid
poplar. Foliar
sampling and analysi
in 2008200%nd
2012confirmed the
presence @eptoria
cankeon native black™™ ~*
cottonwoodn
locationgrom Hatzic,
east of Missiomg
Othello, east dfiope.
It has also been
confirmed in hybrid Figurel0. Distribution of sites in the Fraser Valley where Septoria canker

poplar plantations was found (red spots) durire2020 survey

foundon private

landsin or near the Fraser Rivérfollow-up survey in 2020 sampled 231 lattinwoodsn the

same area as the 2012 survey. t@aly samples wegesitive forS. musivabout the same

incidence as the earlier sun&gce the disease tamsfereadily from hybrid to native poplar, the

risk is that ivill spread from native forest to plantations and back again as it expandsTitserange

spread rate of this diseaggently is slovitoweverthe use oépecifichybrid poplar strains should
beavoidedConsult the Chief Foresterod6s | etter rega
clones for reforestation on Crown B&hd ( A p2010)Ifor n2ofe jnformation.
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Spruce Beetle

Little spruce beetle activity has been noted in the Fraser TSA. In 1988, 84 ha were lightly infested in
Manning Provincial Park, and in 22985about50 ha were infested near the Coquihalla Summit.

In 2002, 160 ha were reported south of Nahatlatch and Pitt rivers, and in 2003, 120 ha NE of Boston
Bar and 20 ha in Manning Provincial Park. In&@§455 ha of infested spruce were detected

south of the Nahatlatch Riv@etweer2004and 201@reas attacked by spruce bietteased

38 https:/Amww2.gov.bc.ca/assets/gov/farmingturatesourceandindustry/forestry/foreshealth/foresthealthdocs/septoria_guidance. pdf
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modestly with 738 ha mapped in 2016 with the majority found in Manning ProvindiakRada
affected increased in the park between 2017 and 2019 with just under 4,000 ha detected.

Swiss Needle Cast

Swiss needle céisbthophaeocryptopus ggeanddpmiiglasir needle cagRhabdocline pseudotsugae
have beefoundin young Douglafir plantations in the Fraser TSA. Doufifageedle cast has
beerfoundon Vedder Mountain and in the Lake Errockardean cause severe defoliation in
some years enough to affect growihiss needle cast has been confthmmaghout the TSA

except in the driest subzones and has had more consistent occurrence on trees¥iese 2010
foliar diseases thriverthgwarm winters followed loampand mildspring conditionso thér
occurrence iseighteneavhen conditions are riglthanges in weather patterns favouring damp
springs has led to sexeccurrences of Swiss needle cast in TFL 26 and stands around Harrison
Lake The district also haBlongterm impact monitoring plots in the CWHdm and vm subzones.
Data from these plots shoslapplyimpact estimates for this diseasbe coming years.

Western Balsam

Bark Beetle

This beetle is usually
found scattered, rathe
than clumped, at

=

D Fraser TSA
1BB 10-year
n 2020
n 2019
n 2018
n 2017

2016
2015
2014
2013
2012
2011

higher elevations
within the ESSFmw.
Historical records do
not accurately reflect
populations, as often
funds were not
available to survey |
high elevation stands| %!
From 2005 to 2009, a| -/

i
average of 4420 ha p J %
year was attacked, wi Py

a low of 681 hectares
in 2010 following a
high of 7775 ha in
20(_)8_'Recer_]tly' beetleFigurell. Annual occurrence of western balsam bark beetle in the Fraser TS,
activity has increased gyer thepast decade

with 13,506 ha

mapped in 2013 and 17,826 of mostly trace and light damage mapped ie2Ghéusand
hectares have been reported annually Himenpractical to manage this beetle on the coast.

Western BlackHeaded Budworm

In 1941 light defoliation occurred from Vancouver to Surrey. rabh86B000 ha of western

hemlock and true fir were defoliated near Hope and the Coquihalla Valley. This population decreased
by half inL968 buincreased in 1969 to over 6000 ha stretching from the North Shore Mountains to

Howe Sound and Harrison LaRapulations collapsed by 1972. In 1985 over 2300 ha near
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Harrison Lake were defoliatBlitoricallythesedefoliatios havebeen light to moderate andda
not had significant impactdo detectiontave beerecorded in recent years

Western Hemlock Looper
Severmutbreaks of western hemlock loope| raser tsa

have been recorded in the Fraser TSA. TH rovinci rarce
first occurred from 1911913 causing severq'

Tree Farm Licences

defoliation and mortality near Stanley Park —
The second outbreak occurred from 1926 -
1930 and covered over 4600 ha in total. T B
outbreak led to severe defoliation and

extensive togill and tree mortality in the

lower Fraser Valley, west of Hope, and in {
Howe Sound and Port Mellon areas. Fron
1944 to 1947 defoliation occurred near, an
in, the City of Vancouver watersheds,
coveing over 1P00 ha. From 198859
light to severe defoliation occurred once ag
in Stanley Park. From 19692 light
defoliation was recorded near Coquitlam
Lake. In 2002 defoliation was noted near | / \
Port Moody. In 20Q®opulations increased| =
with about2100 ha defoliated notegar
Stave and Harrison Lakd$ese populations
collapsed in 2004 with only 18 ha defoliateg
near Stave Laki 2020, a new outbreak w4
recorded in the North Shore watershdétls
5978 ha affectetihis increased to 10,297 hi Figurel2. Annual occurrence of western hemlock looper
in 2021 anthen declined to 578 ha in 2022t"¢ Fraser TSkom 20262023

and 229 ha in 2023.

Western Spruce Budworm

Severabutbreaks ahis native insebave been recorded in the Fraser TSA. Thedostled

outbreak occurred from 194344 along the Skaist River and defohsiaat7000 ha per year.

From 19531958 extensive defoliation occurred along the Fraser Canyon, including Nahatlatch and
Anderson Rivers. In 19fbpulations began building again in the Fraser Canyon and near Hope and
Tashme on the Hogerinceton Highway. This infestation expanded annually along the Fraser
Canyon and Skagitd Skaist cadors until 197@nd collapsed by 1981. In 1289Qsmall

pockets of defoliation were noted near Boston Bar. Frordd®9populations expanded in the
Nahatlatch River arbat collapsed by 1995 2001 populations began increasing near Boston Bar
and along the Nahatlatch River, with 6600 ha of defoliation recorded RFopOG8ions were

down slightly in 20Ghd declined further in 2006 2006 howeverbudworm populations

increased ta high 024,337 han 2007 A new outbreak occurredradthe Fraser Canyon in 2023

and affected 15,893 ha
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Figurel3. Areas defoliated by western spruce budworm from 1293 3(left) and 2023(right) in the

Fraser TSA

Control treatments have beamductedn 2008 and 2009 specifically targeting young Dbuglas

stands in the Fraser Canyon and Coquihalla areagmadithe treatments is to minimize-alb

to 20 to 60 years old trees since defects to the leader can decrease the value of the timber at harvest.
In 2008 and 2009, 833 ha and 1664 ha respectively were treBsemlustthuringieasikurstaki

(B.t.k). Ground sampling conducted in the fall of 2009 and spring of 2010 indicated that infestation

levels were light and further contiretments were not required.

Areas which have sustained chronic infestatidosiag@long the Nahatlatch River and south to
Boston Bar, with 45% dig defoliation occurring in the CWHms1, followed by the IDFww at 28%.

Table8. Summary of western spruce budworm defoliation in the Fraser TSA
between19432020, by biogeoclimatic zone and total years of defoliatiomedares

Total Years of Defoliation

1-2 3-6 7-10 >10 Total % of Total
IDFdk2 0 57 20 0 77 0
IDFww 10,730 21,114 5,935 579 38,358 28
CWHds1 10,075 6,317 1,134 5 17,531 13
CWHms1 34,161 24,529 6,873 118 65,681 48
ESSFmw 9,384 1,709 50 0 11,143 8
MHmMmM?2 6,105 1,702 0 0 7,807 6
Total 70,455 55,428 14,012 702 140,597 100
Windthrow

According to TSRstimatesnindthrowis estimated to account for a los23dfom?year.
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Great Bear Rainforest
(GBR) North TSA

TheGBRNorth TSA is created
from the former North Coast and
Mid Coast TSAsffective January
1, 2017.The TSA was created
under theGreat Bear Rainforest (F
Management) Adteallowable
annual cufor the TSA i803,000 |
m?®. This includes a partition of
468,600 cubic metres limited to
Crown land within the North
Island Central Coast district and
not within the Owikeno Lake
basin. Another partition for }
113,200n°is attributed to westerif+

>

redcedar and yellesedar within %z

(4
&
\ L

the Coast Mountain district. W

D GBR North TSA
®  Major City
L) Tree Farm Licence

Provincial Park

—

t
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?*Bella Bel
ot

Aspen Serpentine Leaf
Miner

This defoliator has been occurring
more prominently in the TSA rising
from 612 ha of mapped damage ir
2012 to 8174 ha in 2014 with som Figurel4. The Great Bear Rainforest North Timber Supply Are:
defoliation being quite sevelre.

2018 lhe insect appeared again on 71@%tha very northeaptrtof the TSA and 4683 ha in 2020.
Due to aspen being the most common species attaokédf the damage is confined to
Tweedsmuir Park and the far eagtartof the TSA.Like most damage by defoliators, repeated
attacks on the same tree will cause growth loss and, if persistent, mortality.

Douglasir beetle

I n the | ate 19 80 osygnifieanteetleaativity ip thelTAlh&kd ad Atnharleor e wa s
drainages mostly within Tweedsmuir Provincial Park. This area has a high climatic hazard for DFB;
however, much of the susdelettimbemwasharvestedSpot infestations were noted in 1993 near

Bella Coola, and once again in 1994aiiht140 ha recorded. This outbreak decreased in 1995

with only 25 ha recorded in the Dean, Talclaaki#\tnarko river valleyseaBella Coolaln 2003,

14 spots inféations werdetected justoutheastf BellaCoola and east of Kimsquih. 2018, 1634

ha of mostly light attack was recorded west of Tanya Mountain.

Drought
Drought has become with 11,282 ha of foliar drought recorded in 2023, mostly on western red cedar.
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Hemlock Dwarf Mistletoe

The incidence of dwarf mistletoeatirages diemlock igxpectedb rise athe proportion of

clearcut area is reducértial cutting systems now accouraifouthalf of all coastal harvesting,

and Ecosystem Based Managememeguiirdeavingesidualrees within cutblock&mall

clearcuts, helicopter logging, and dispersed retention are common practi&zBRiNdmh TSA.

Unavoidably, a percentage of retained trees will be infected, and the parasite will have ideal conditions
to spread to the surroundimgderstory Losses associated with dwarf mistletoe include growth loss,
prematurstembreakage and mortality, reduced lumber quality and vahfscismh

regeneration.

Mountain Pine Beetle

The following describes mountain pine baetigtyoutside of Tweedsmuir Provincial Paitke

first record of mountain pine beetle activity coxadredt700 ha, from 197883 just west of
Tweedsmuir Provinciahrk,n the Dean River drainage. Small patch infestations were recorded
from 1984 to 1986. In 1999, 391 ha were infested near the mouth of the Dean River and south of
Hagensborg. In 20Q8e infestation near Hagensborg collapsed but expanded to 1796 ha along the
Kimsquit River, DeaRiver,and Dean Channel. Populations doubled in 2001 with 3774 ha infested
mostly in previously infested areas, and near Hagensborg. In 2002, significant expansions occurred
with aboutl3, 800 ha infested along the Dean and Kimsquit rivers and along the highway corridor
between Bella Coola and Hagensligy@003 populations decreased east of Dean Channel, with

just over 8000 ha recorded. Area infested in 2004 amowailedt3d00 ha along the Bella Coola

River west of Tweedsmuir to Bella Coola, southSturtly Bentinck Arm and North along Dean
Channel Since 2008, tiountain pine beett&s returned to endemic levels not considered
problematic Most recent occurrences have been in Tweedsmuir Provincial Park.

Table9. Annual comparison of hectares attacked by mountain pine beetle and balsam
bark beetle in theGBRNorth TSA

Area Attacked (ha)
2017 2018 2019 2020 2021 2022 2023
Mountain Pine Beetle 1,317 1961 8581 11,606 4,442 479 1,834
Spruce BarBeetle 344 1,402 465 508 455 351 251
WesternBalsam Bark Beetle 47,419 84,082 71,717 53,852 46,914 25,019 36,997
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D GBR North TSA ' 2016
IBM 10-year 2015
n 2020 2014
D 2019 2013
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Figurel5. Annual occurrence ahountain pine beetlén the GBR
North TSA over thpastdecade.

Spruce Beetle

Small patches of spruce beetle were recorded frort0823%ear Bella Coola. Populations
increased to 1683 ha in 2004 with patches recorded along the shakesmE&ke and scattered
south to Seymour inlet, with a patch to the north near Bentmclk\Amall peak of 1402 ha
occurred in 2018 but has dropped since.

Western Balsam Bark Beetle

Western balsam bark beetle infestations are ubiquitous ihastamgsitable hosts. Fron994to

2001thearea infested fluctuated betweerl800ha andlecreased to 580 ha in 2002. In 2003,

populations increased 2384 ha (or aerial survey coverage increased) mostly south of Dean River to the
TSA boundaryFrom202 incidence levelscreased from around 4000 to over 12,000rhasiiy

trace levels of endemic damadwvever, occurrence has exploded with tens of thousands of

hectares mapped oviee faseightyears Most of this loss is unsalvaged.

WesternBlack-Headed Budworm

Defoliation by blackheaded budworm was recorded frori 987 8vhembout8400hawere
recorded near Ocean Falls, Fiordland and Kitlope River.
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Western Spruce Budworm

About500 ha of moderate and 1000 ha of light defoliation noted in 2006 in the Knot Lakes area
south of Tweedsmuir Provincial Park is suspected to be due to western spruce budworm. This
defoliation was first noted in 2004.

Windthrow
The last TSkcludedl3000m?year of unsalvaged losses due to windthrow.

Yellow-Cedar Decline

Yellowcedar decline extends over 200,000 hectares in Alaska and thénasopedity mapped o
over10Q000 haf coastal BGince 20Q6Thisdeclinds causedybchanging climatic conditiolite

early snowpack melt that leaves dehardening fine roots exposed to sudden late winter frost events.
Yellowcedar is susceptiltefine root mortality earlier than most other species and trees growing on
shallow soils are particularly suscepbilenga2004 surveyellow cedar decline viasndas far

south as Cypress Lake on Banks IstatiebformerNorth Coast Forest DistricA follow-up aerial
surveyof the mainlangartof the TSAIn 2006oundyellowcedar decline in tiaeeas south of

Burke Channel, including the Ambach Creek and Kilbella RivelFartbes.investigation has

founda band of mortality running through the TSA ocgatongthe elevatioboundary of the

CWH vm1 and vmz2 in the coastal maritime zZ8akagepportunities of the dead and dying

material ifmited buicould be ndertaken wheexonomially viablsince yelloweedar decays

slowly and can stay upright and sound for decades

O3 658 North 54
NCY 15-year

O 2016- 200

2011 - 2015

2006 - 2010

W2

Figurel6. Occurrence of yellowgedar decline in
the GBRNorth TSA since 2006.
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Great Bear Rainfores{GBR) South TSA

TheGBR South TSAvascreated from the mainland portions of the former Kingcome and
Strathcona TSAsfective January 1, 2017. The TSA was created uifeatgear Rainforest (Forest
Management) Aldteallowable annual dot the TSA i830,500n°.

(Y Bl

[ /
* Major City {[(\
Tree Farm Licence )

Provincial Park

Figurel7. Great Bear Rainforest South Timber Supply Area.

Alder Sawfly

Defoliation of aldawvasnoted in 2006 otieKlinaklini Estuaryapout40 ha) and mouth of Ahnuhati
River @bout25 ha). No control actievasneeded

Hemlock Dwarf Mistletoe

The incidence of dwarf mistletoeatirages diemlock igxpectedb rise as we move away from
clearcutting. Partial cutting systems now accouabturthalf of all coastal harvesting, and

Ecosystem Based Managernmettivedeaving treesnd groups of tre@athin cutblocks.

Unavoidably, a percentagessiduairees will be infected, and the parasite will have ideal conditions
to spread to the surrounding regeneration. Losses associated with dwarf mistletoe include growth
loss, prematusgembreakage and mortality, reduced lumber quality and value, andimpacts
regeneration.

Mountain Pine Beetle

Mountain pine beetle infestations have been confinedtwiteastorner of the TSA in the
Klinaklini River Valley, just south of Tweedsmuir Provincial Park. The first outbreak was noticed in
1974 andontinued until 1981. The latest outbreak was noted staring in 2000 and has continued
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throughout the last decade until ending in 28@%tations have increased significantly with 8,581
ha and 11,606 ha mapped in 2019 and 2020, respectively.

Spruce Weeuvil

The impact of spruce weevil is becoming more of a legacy problem due to the avoidance of spruce in
thel® 0 6 gheiacreaked use of weevil resistant stock in recent plantations. Nonetheless, significant
growth loss associated with the insects wide ranging destruction has been experienced in areas whert
spruce waspartof the plantatom est abl i shed in the 197008s and

Western Balsam Bark Beetle

Western balsam bark beetle activity has beenmibiediortheast corner of the Tt south of
Tweedsmuir Provincial Park, intdipper Klinaklini River drainages including Colwell, Dorothy, and
Frontier Creeks. These areas are not considered part of the timber supply due to their remote
location. Recent attack has been increasingly modestly since 2013.

Yellow-Cedar Decline

Yellowcedar decline extends over 200,000 hectares in Alaska and thénasopedity mapped o
over10Q000 haf coastal BC. Thtkeclings causedybchanging climatic conditiolilee early

snowpack melt that leaves dehardening fine roots exposed to sudden late winter fiéslii@wents.
cedar is susceptilitefine root mortality earlier than most other species and trees growing on shallow
soils are particularly susceptiBieer recent years, the AGShe mainlangartof the TSAhas

identified yelloveedar decline in the several areas between Seymour andsinhegspmcluding

the Parson Creek, Rainbow Creek and Clear River aread, aims2ldie 2227 ha ofleclinavas

mapped in the TSASince then the decline has been mapped every year with over 6000 ha reported
in 2017 and 201%s the affected areas are not often suitable candidates for harvest or salvage, non
recoverable losses should includallowander this in the next TSR.

O car soun s
NCY 15-year

O 206- 200

2011 - 2015

2006 - 2010

Figurel8. Occurrence of yellosgedar decline in the Great
Bear Rainforest South TSA since 2006.
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Haida Gwaii Management Area

Xaadaa Gwaay,ll X
yaay or Hai da Gw3g
the peopled) is

more than 150 islands off the nortl
coast of BC. The mainland north
coast of BC lies 80 kilometres to t
east across Hecate Strait, and the
state of Alaska lies to the north
across Dixon Enance.Haida
Gwai i 6s total |
million hectares is situated mostly
two main islands: the larger, Grah
Island, being to the north and
Moresby Island to the soufthe
geography of the Islands is like thg
mainland coast of BC anath
southern regions of Alaska,
including mountainous terrain, deq
fiords, temperate rainforests,-sub , i
alpine forests and alpine tundra. mE=——
Hai da Gwaii ds ¢ *  Major City
rainforests occur at lower elevatiolf | [ | e farm Licence
with western hemlock, western
redcedar and Sitkarace being the
most dominant tree species along
with lodgepole pinepountain e :a;gg;e”ggg"a' FERESEEENE
hemlock, yellowedarwestern yew,

and red alder. At yet higher
altitudes, closed forests give way trjgyre19, Haida Gwaii Timber Supply Area
open parkland forests and alpine

meadowsAbout 80% of Haida Gwaii isrésted.

I:] Conservancy (Land Extent)

D Provincial Park/Ecological Reserve

EffectiveSeptember 2202, the Haida Gwaliimber Suppk r enaviaiowable annual cut (AAC)
determinatiois 272,06 n®,

Armillaria Root Disease

This root diseaseaused bighe pathogeArmillaria ostoywasthought to beliscoveredround Tle|l
well outside of its previously identified range, by district staff irGE9fa#nic testing done in 2018
confirmed that the original identification iwesrrectand the disease was a related sgecies,
sinapina saprophyté the summer of 2023, genetic testing confiAnestoyaa the north side of
Skidegate Lake. In 2024, the area will be revisited to determine the gedgrapiic ostoyae
Saprophytic speciesfmillariaoften quite difficult to visually ditfatiate from the pathogenic
variety, are commonly found on dead tske¢he juvenile dead trees sampled on Haida Gwaii
during 2017 and 2018 with evidend&willlariavere killed b sinapinso it does pose a risk to
regeneratingtands on the east side of Graham and Moresby.Islands
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Cooley spruce gall adelgid

This insect has been introduced to Haida Gwaii on live Diuglasght to the Islands. From the
imported Dougla#r it has spread to its alternative host, Sitka spruce, however, its occurrence on
spruce is still very low. Most Douglasn Crownand have been removed but there are still live
trees on private property.

Conifer Sawflies

Although larval counts of sawflies are often high, defoliation is not always noticeabje. In 1984
howeverover 200 ha of shore pine were defollatqaine sawfly near Nadu creldemlock sawfly
populations typically increase with western blackheaded budworm populations however their impact
during outbreaks is minor compared to blackheaded budworm.

Greenstriped Forest Looper

This looper has reached outbreak populations in the past $%th On Graham Island in 1963

over 14,000 ha of western hemlock and western red cedar were defoliated. This infestation moved to
the west side of Masset Sound, cafusthgrdefoliation to 2430 ha. No other outbreaks have been
recorded.

Mammals

Deer browse iBne ofthe most significant and cotigest damage ageatsHaida Gwaijiprimarily
on western redcedand yellovcedar in the establishment ph&sently, the lack of prompt
removal of browse protectors on cedar saplingssbeesulted in increased stem defects as the
protectors are not degrading quickly enough to guarantee unimpeded release Efftints tree.
should be made to remove these protectors once trees ate@isingheight(1.2 m)

Spruce Beetle

Despite widespread occurrenprjce beetleutbreaks havanly been reportemtcasionaliy this
TSA. No extensive damage has been recorded.

Spruce Aphid

In 1961 a severe and extensive outbfegiidwas recorded thisTSA. Infestations decreased in
intensity in962 butaused defoliation once again in 1963. Increases in populations have occurred
periodicallgince throughoufaida Gwaibut tends to only be significant withiflinge along the
coastlineThe last outbreak was mapped at 5A8ostlyaround the Village of Masset and the east
side of Masset Inlet.osses to the aphid are assumed to result in a mortality rate of 10% based on
Forestry Canada data.

Western blackheaded budworm

The first recorded defoliatibg this pestccurred in 1931 frotyell Island td/lasset Inlet
Howeverblackheaddoudworm outbreaks have most probably bpartaf island ecology here for

a long time Outbreaks have since occurred in-1943, 1952955, 1957960, 1972975, 1985

1988and 1992001.Defoliationtends to reoccur in the same stands each outbreak episode.
Typicallythe outbreaks start on the south east coast of Moresby Island and move northward in each
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successive yedlost stand recover from the defoliation however there is usually patchy mortality
and topkill. About12p00hawere aerially sprayed with DDT in 1960. An experimental application
of an early formulation 8tk was also successfotinductedn 1960.An outbreak started k996

with about6300 ha defoliated in the southgariof the islands. In 20G8eoutbreak covered over
31,100 ha and covered the-ogdtral to southepartof the islands. The population collapsed

2004, with only 1500 haappedlt is interesting to note that juvenile staegjzecially those that had
been thinned, were heavily defoliafeidh resulted in patch mortalinotheoutbreak cyclan

from 2008 t®012peaking at 37,378 ha in 20t most recent outbreak started in 2022 with
19,103 ha mapped and increased to 22,155 ha in 2023.

Haida Gwaii TSA
O

Provincial Parks
=

Tree Farm Licences
[ ]

IDH 3-year
N 2021

[ 2022
L 2023

Village of
Daajing
Giids

O3 queen charlotte Tsa
IDH 10-year Sols
2020 2014

2019 2013

oooo

2018 2012

2017 2011

2021-2023 (right)

Windthrow

Wind is a major disturbance agent iff 8#& with an average of 1952 ha mapped each year from
20122014. Hwevera sizable portioof windthrowoccurringon the operable lam@sas salvaged.
A Ministrystudy of unsalvaged losses imthaestimate annual losses at 3800 m
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Village of
Daajing
Giids

D Queen Charlotte TSA
NW 5-year

D 2020

2019
2018
2017

n 2016

Figure21l. Occurrence of windthrow events in the Haida Gwaii
TSA over the previous five years.

Yellow-Cedar Decline

Yellowcedar decline extends over 200,000 hectares in Alaska and thénasopedity mapped o
over10Q000 haf coastal BC. Thifeclings causedybchanging climatic conditiolilsg early

snowpack melt that leaves dehardening fine roots exposed to sudden late winter fiésii@wents.
cedar is susceptilitefine root mortality earlier than other species and trees growing on shallow or
wet soils are particularly susceptibdlginga2004 surveyellowcedar decline wimindas far

south as gpress Lake on Banks Islanthe North Coast Forest District. U606 the decline

was not mapped on Hai@avaii,but the 2014 survégundover 14,000 ha of trace to severe decline,
mostly orthe west side @raham IslandSince therareas experiencing decline have varied widely
in location and area mearlyevery year yields newlgppedieclining treesSalvagepportunities

of the dead and dying materiaimged butcould be undertaken where econallyiwiablsince
yellowcedar decay®wly and can stay upright and sound for dedaxiesnsivdield studies of the
decline have been conducted on Haida Gwaii over the last decade and results are presented in the
Pest Profiles section under Abiotics.
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. ‘/illage of
!Daajing
Giids

-

D Queen Charlotte TSA
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2011 - 2015
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Figure22. Occurrence ofellow-cedar decline on Haida Gwaii since first
mapped in 2006.
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North Island TSA

The North Island TSA, located on the northern half of Vancouver Island, was created in January
2017 when théreat Bear Rainforest (Forest Managamiaetylations came into effect. Under the
regulations, this new TSA was created from the Vancouver Island portions of the former Kingcome
and Strathcona TSAs. Segments of the Pacific TSA are interspersed throughout the TSA, as well as
TFLs 6, 19, 389 and 47. The total TSA land base area is approximately 1 749 460 hectares and it is
administered e Campbell River Natural Resource Digdffate in Campbell River, and the

North Island Central Coast Natural Resource District office in Port McNeill.

The western and northern Vancouver Island areas are characterized with rugged marine coastlines,
steep mountainous terrain, and deep river valleyseamilets. The eastern TSA and some

interior northern areas have terrain ranging from rugged mountains to poorly drained lowlands. The
TSA overlaps three biogeoclimatic zones: the CWH located between sea level and 1000 metres of
elevation, and the higher elevationes of MH and CMA. Dominant tree species are western

hemlock (Hw) and amabilis fir (@aften called balsam (B&jwBa together referred to as

ohembal 6), western redcedar (Cw) and yellow c
and small amounts of alder (Dr) and spruce (Ss).

N6‘rtITI§Ia/n‘a/'l'bimber Supply Area Legend
A [ worth isiand TSA Boundary
Overview Map [ north Isiand TSA - Section 8 Decision Area
[ waturai Resource Districts N

Pacific TSA
Sunshine Coast TSA A
GBR South TSA
| Provincial Parks, Reserves and Protected Areas
Private
TFL
Non-TSA (Other) 1:1,000,000

o ds, D
BriTist | Resource Operations
COLUMBIA ' and Rural Development

Figure23. North Island Timber Supply Area

Land use planning for the TSA area is guided by the Vancouver Island Landyjjs®widrnin
2000 Twentyfive First Nations have Aboriginal Interests within the North Island TSA.

The initial AAQor the TSAwadegislated argbteffective on January 1, 20iltheGreat Bear
Rainforest (Forest Management). Rémdaticentallowable annual cistl,248,10@n° but a new
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AAC decision is imminerfthe Actspecifies that subsequent (non GBR) AAC determinations must

be made by the chief forestEhe new AAC for this TSA is expected to be determineddin 202

Balsam Woolly Adelgid

This introduced pekas beereportedbccasionaliy the North Island TSA. It carause

considerable damageludingnortality to Abiespeciesjetwithin this TSA its impacts have not
been found to be significant. Howewveerthe last two yeatsctares mapped have increased
dramatically with 1351 fegoortedn 2019 an8072 ha in 2020-he TSAwasincludedwithin the
regulatedjuarantin@reavhich estricedthe movement of true firs (¥&&sam Woolly Adelgid
Regulatipmowever, this regtibn was repealed in 2019.

D North Island TSA
IAB S5-year

u 2020
D 2019

2018
2017

2016

Figure24. Occurrence of balsam woolly adelgid in the North Island TSA during the

previous five years.

Conifer Sawflies

Populations of conifer sawiNeodipri@pp.) periodically reach outbreak levels within this TSA in the
Adam, White and Memekay river areas and in mainland river drainages such as the Stafford and

Phillips. Theanifersawft 6s pri nci pl e

severely defoliated stands, UpOfb of amabilis fir can be killed1952 spot activity was noted
between Salmon River and Great Central Oddesfirst major outbreak recorded in the TSA
occurred ir19783 1980with over 4,470 ha in the Sayward area. Significant salvage harvesting
followed a$seudohylesiatsbeetlesttackedhe stressed trees. Téwtrecent outbreak occurred
in 19953 1998 in the same general areas. At the peak of the outh®8glabout29445ha were

host

S

ama b.ild

S

defoliated, with 38% in the CWHvm2, 34% in the MHmmM1, 20% in the CWHvmM1, 7% in the
CWHmMm2 and 1% in the CWHmMmAbout330 ha were salvage harvesteew suspected

2@427COASTAL TSA FOREST HEALTISTRATEGY

PAGE780F 93

fi

r



COAST AREA

outbreaKaround 11,000 ha)and aroun#iorseshoe Creek aBttathcona Park was mapped in
2023 and will bground checkedlringactive sawfly feeding in 2024

Figure25. Area defoliated by conifer sawflies in 1996 near Schoen
Lake Park and in the Phillips River drainage on the mainland.

Douglasfir Beetle

Very few records of Douglasbeetle activity exist for therth IslandTSA. The first recorded

activity was in 1938 near Comox Lake, followk2b3 near Cumberlarathd 1954955and 1974

near Buttle LakeBeetle activity @anendemic level, and usually associated with treed affttcte

root disease. Howevitte beetlés commonly found in trees that die due to other casesntly,

the beetle saw a brief uptick in 2018 with 1027 ha attacked and in 2019 with 3191 ha attacked mainly
west d Campbell and Buttle Lakes and north of ARiekr This recent mortalityadlikely

triggered by the extensive summer droughts of 2017 anl 28d&utbreak around Marble River

Park was mapped at around 8QDhee severity). This build of Dougjlaseetle comes after recent
blowdown events in the park.

Mountain Pine Beetle

From 194601960 mountain pine beetle was recorded on western white pine near Buttle Lake and
Forbidden Plateau. This infestation on Vancouver Island is estimated to have cover8@®ver 135
ha and #ed close to 4 million trees. In 2006, a small patch ofdiksetildgepole pine wasind

south of Sayward but no further mortality was reported.

Root Disease

Laminated root rot occurs throughout the drier regions Wbitttie IslandT SA, primarily in young
Dougladir standsn the Sayward forest, Quadra Island and in the Gold River area.
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Spruce Aphid

Spruceaphid has caused severe damage to Sitka spruce in the CampbelbRivenard@cent
islands Although commonly found on spruce alongltiweelingit is notconsidered forestry pest.

Western Blackheaded Budworm

In 1944 budworm
defoliation \as
reported near
Quatsino Sounand
in 1954 near
Holberg.
Populations \
expanded DINY
significantly in 1955 EQ E
to 400,000 ha and e
doubled in 1956 to L
800,00ba
Defoliation occurred
between Port
McNeil and the O northistandTsa B 2016
AdamRiver, IDH 10-year 2015
between Port Hardy| | B 2020 2014
and Holberg, north g 2019 2013 -
of Zeballos, and 0o 2012 52
Quatsino Sound. o o Y
Populations
collapsed in 1957. lirigure26. Area defoliated by western blackheaded budworm duringpast decade

1971 defoliation wason the northern Vancouver Island

noted near Victoria

Lake increamydramatically tabout 35,000 ha in 1%tadincluded areas west of Victoria Lake to

Brooks Peninsula@mnorth to Quatsino Sound. The population collapsed ireb@n8,further

defoliation noted until 1988 whamout5000 ha were infested near Port Hardy. olithseak

persisted until 1996rom 1997 to 1999, about 38,000 ha were lightly to moderately defoliated in a
broad area of northern Vancouver Island extending from Brooks Peninsula to north of Holberg Inlet,
and as far east as Victoria Lake. This outbreak affected old growthidasailodtands, but

damage igounger regenerating hemlock was also noted. More recently, over 28,000 ha of light to
severe budworm damage was reported annually in 2012 ands2pb8 Bl 6 and stretching as

far east as Bonanza Lake. This most recent outbreak collapsed in 2014.

Courtenay
. /

'~/

@ A

Western Hemlock Looper

Between 1926 and 13#0ut1500 ha were defoliated at the mouth of Nerouttigs This is the
only recoraf western hemlock looper activity infdrenerkingcome TSA.
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White Pine Blister Rust

White pine blister rust damage is not always visible during the aerial overview surveys, particularly if
the infections have not killed the tree. However, surveyors often see scattered damage throughout the
range that the host trees grow. These araettded as spots or small scattered polygons. In

2010, large polygons totalling 2,328 ha were mapped at trace intens&AinAttieough the

damage occurred primarily as scattered single trees, damage was at a high enough level that recording
spotinfections was possible. These disturbances were in the middle of Vancouver Island along the
Nimpkish River north of Vernon Lake.

Windthrow

The last TSR estimated annual losses to windthrow at 60y6af miththe unsalvagegartat
30,000 rityear. These loss are due to episodic windthements and ab&sed on district
windthrowrecords and observations
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Pacific TSA

The Pacific TSA is made uB8f
blocks spread throughout the
Coast(29 blocksand Skena
Region(9blocksjhat together
make ug portion of the BC
Timbers Sales (BCT&erating
arealffig. 2. In the AOS roll up
these blocks are included in the
|l arger TSAOGs t
Together the coast area blocks
make up three BCTS business
areas: Seaward/tlasta (10 block
Strait of Georgia (16 blocks), an
Chinook (3 blocks). Table x lists
the blockshat make up the
Pacific TSA an
these blocks are included inin tl
AOS summary report.

Pacific &
Timber Supply Area e
I

Fig26 Map of Pacific TSA blocks

Table9. Pacific TSA blocks and th8As they are included with in the AOSupll

Pacific TSBlocks # Blocks TSAblocks are compiled with in the AOS
36, 27,30 6 Arrowsmith

7-10, 1820, 24 8 North Island

21-23 3 Sunshine Coast

1,2, 1117 9 GBRSouth

25, 25A, 26, 28M, 29 12 GBRNorth

Total 38
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Soo TSA

The Soo TSA closely corresponds to the drainages of the lower Squamish and Cheakamus
Rivers, which flow into Howe Sound; and the Lillooet River, which flows into Harrison Lake. It
is bounded on the west by TFL 38 and the Sunshine Coast TSA; on thetherthllbget

TSA; and on the south and east by the Fraser TSA.

The total area of the Soo TSA is
909 519 hectares, of which 266
646 hectares are productive fore
The TSA includes many parks af
protected areas, including nine
new conservancies established
since 2000 under the $e&ky
Land and Resource Managemer
Plan (LRMP). The terrain varies
from rugged coastal mountains t
the flat valley bottoms of the
Lillooet River near Pemberton ar
the lower Squamish River. The
major commercial tree species
within theTHLB, in order of
abundance, are Dougfas
amabilidir (balsam), western )
hemlock, western redcedar, and}/
Engelmann spruce. i

The region has experienced one
the highest population growth
rates in the province in recent
years. One of the most significar] S T
changes in the TSA since the laq | [ soviceipan
timber supply review was the Ap|_—

2008 approval by the provincial
government of the SéaSky
LRMP. This plan provides current and future direction and guidance for the development of
the entire district. Seven First Nations have asserted traditional territory that includes all or a
portion of the TSA.

()
D Soo TSA

® Major City

Figure28. Soo Timber Supply Area.

EffectiveApril 20 2@3 the AAC for the Soo TSiB368276m°.

Balsam Woolly Adelgid

An introduced pest, the balsam woolly adelgid has been recorded in the Whistler, Joffre and Hurley
Pass area3he TSAwasincludedvithin theregulatedjuarantin@reavhich estricedthe

movement of true firs (sBalsam Woolly Adelgid Regiiati@ver, this regulation was repealed in

2019
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Douglas-Fir Beetle

Trees previously defoliated by western spruce budworm were attacked Hfjr Deat&s the

Pemberton Valley in 1953. Scattered attacks occurred annually untilthe@bGageid ih960,

1967, 1973981 and 9831985. In 19841 separate infestations totaling 77 ha were noted on the

east side of Lillooet Lake, between Billygoat Creek and Ure Creek-fiDloegflasactivity was

noted annually until 1995 in many of the areas which had been defoliated by western spruce budwor
or where laminated root disease was found. Inp@@@dations increased substantially to
approximately 1124 ha between Lillooet River
Lake, south between adet Lake and Harrison Lake, including Snowcap Giee&.2004, the area
affected bypougladir beetle hakeen lowvith a few dozen to a few hundred hectares reported
annually A recent spike to 1068 ha in 2019 did not see similar numbers in 2020 (51 ha).

Mountain Pine Beetle

The first recorded infestations of
mountain pine beetle occurred on
mostly white pine in the Squamish
River Valley in
extensive white pine mortality notg
in 1960. The small spot infestatioy
continued sporadically until the ea|
1 9 7 Qafigsr infestations were
recorded throughout ti&7 0 6 s
Birkenhead and Lillooet lakes, ang
Haylmore and Blackwater creeks.| ©
1978 and 1979 white pine was
attacked near Joffre CreBleetle
populations increaedin the early
1 9 § dpécificallyear Haylmore |, \\
Creek and Birkenhead Lake. In |\ )
1985 populations began increasing;fi;
significantly with a peak of over |7
58,000 trees newly attacked inthd & -~
Soo TSA in 1986. The populationfs| -
decreased thereafter vatity525

< ‘:/T\'
sy
u %Q |
Al
)

IBM 10-year

ha noted in 1989 near Birkenhead | O .0
and Lillooet Lakes. In 1992 O 2
populations icreased again in the g 2018

Birkenhead an@ates rivers and the

north side of Blackwater creek. Al
infested declined once _agam from Figure29. Annual occurrence of mountain pine beetle in the Sox
19931994 but doubled in the TSA over thpastdecade.

Birkenhead River area in 1995. In

2004 about7100 ha of muntain pine beetle were recorded along most highway corridors in the Soo
TSA: fr om Ay INE aldngLiloodt RiverDe@st along Birkenhead Lake and south of
Pemberton from Lillooet Lake to Harrison Lakeas affected by mountain pine bpetided at

high of 16,848 ha in 2007 and have decreasedsihaeveral hundred hectares are mapped
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annually with most occurring near Whistler and in the transition areas near the northern and eastern
TSA boundaries. In 2020, 4832 ha were repartadrease from the 502 ha in 2019.

Root Diseases

The TSAhasareas with extensive amounts of root disease, primarily laminated root disease of
Dougladir and Armillaria root disease on many conirst disease losses have padrally

accounted fan the current TSRThe impact of root disease within transition zone forests is unclear.
Sands show impacts frolnmillariaand some studies imply risk to future timber supply if these
stands are left untreated.

Spruce Beetle

In 1995 spruce beetle mortality was noted over 5 ha in the Birkenhead River Valley. In recent years,
mortality has also occurred in the Haylmore and adjacent drainagesallo @88 ha were

recorded near Salamander Mountain SE of Lillooet Lake and NE of Harrisdn Paké, 832 ha

of attack were recorded. The attack levels have since declined to a negligible amount.

Western Balsam Bark Beetle

Western balsam bark beetle is
ubiquitous throughout the range o
subalpine fir. Upper elevation
stands of spruce/stdipine fir
generally have some activity. In
1987 infestations were first record
in the Haylmore and Cayoosh
drainage Activity has been noted
annually thereaftaith a peak of N
375 hain 1991. Since then, a higf
level was recorded in 2007 (4545
dropping to434haby 2013 and (C
rebounding to 6220 ha in 2014. |, "
Since then, occurrence has trendq /|
upward with several thousand |
hectares reported annually hitting [~
peak of 27,637 ha mapped in 201 =
Attack is usually scattered £ I [
throughout forested areas and oftq | v
is recorded as trace levels (<1% of | O
the trees attackdal)t severity has O 2o

SR

increased along with occurrence g - | ey TRy /

over thdast few yeargControl L (:j“""

activities are not feasible for this A ’

insect. Figure30. Annual occurrence of western balsam bark beetle in 1

Soo TSA over theastdecade.
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Western Spruce Budworm

Sixoutbreaks of western spruce budworve haen recorded in the Soo TSEO#31944, 1953

1959, 1968979, 1986992 20032008and most recegtoccurringrom 22 o the presentThe

first record of western spruce budworm in the Soo TSA occurred in 1943 between Pemberton and
Anderson Lake. In 1953 light defoliation occurred along the Lillooet River between Harrison and
Lillooet lakes. Populations expanded in previously infastéglis 1954 and from Gowan Creek to
Pemberton and near HaylmGreek. The infestation continued to expand in 1955 along the Lillooet
River, with new defoliation r ec @&rcylRopllatiorest we e n
continued to increase in 1956 and 1957 and moved southward to Alta Lake in 1958. In 1959
populations collapse@he next outbreabegann 1968, once again near Pemberton. This outbreak
continued to increase and expanded into the Lillooet River and Lillooet Lake area until 1974 when
defoliation area and intensity began decreasing. In &9@6rtedity antbp killwere noted at

Rutherford and Railroad creeks. Populations continued to decline with a slight increase noted in 1977
near Lillooet and Birkenhead rivers. By 1979 populations had collapsed. An assessment conducted in
1980 found that within stands presigulefoliated, up to 39% of the Dougjtasad topkill and

28% were dead from either repeated defoliation or bark beetle attack. A small infestation was noted

in 1981 near Halymore creek. The third outbreak commenced irtt1886n425 ha defoliated

i n the Bl aAwmkcreeaktdraimagesa. mhis infestation expanded into the Haylmore drainage

the following year. Populations continued to expand annually with a peak in 1992 go@lnost 21

ha defoliated. I n 1993 popul ations coll apsec
again in 2004 when approximately 4200 ha were defoliated.

In 2006, defoliation in the WhistidPemberton area (Shadoake InterpretivEorest) wasbvious

from the highway, and some egg mass sampling was done. Levels were not high enough to warrant
treatment. Over 4,00@ of impact was noted in the 2006 survey, particularly in the Haylmore and
Blackwate€reek areag.he amount of area recorded increased in 2007 to 18,702 ha then declined
significantly, resulting in 708 ha recorded in RORO22 there was a new outbreak centered around
Birkenhead Provirat Park and Upper Lillooet River Park (4,409 ha). This expanded outward to
18,294 ha in 2023 and included some new areas to the west of Lillodgnbée earlier, the

historic elevational band ranges may change oveedmose aflimate chang&he most recent
outbreak appears to have started out along higher elevationAhbavettay analysis of western
spruce budworm defoliation since 1943 found that the CWHmMs1 and CWHds1 have incurred the
greatest amount of defoliation, with the majostgising 3.0 years of defoliatioMore recent
defoliation has occurred primarily in the CWHmMs1
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1993 - 2013 Defoliation
IDF BEC Zones
CWHms1 BEC Zone

4+

Figure31. Area defoliated byestern spruce budworm from 132013 in the

Soo TSA.

Soo TSA

cd

Provincial Parks
[}

Tree Farm Licences
=

IDW 3-year

. o021

[ 2022

[ 2023

Figure 2. Area defoliated by western spruce
budworm from19932013 in the Soo TSA
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Sunshine Coast TSA

The Sunshine Coast TSA comprises approximately 1.5 million hectares along the southwest
coast of British Columbia. The TSA is bordered by the Fraser TSA to the south, the Soo TSA
to the east, theBR Southl'SA to the west and the Williams Lake TSA to the north. It is also

next toportions of TFL 39 and TFL 43. The landscape of the Sunshine Coast TSA is dominated
by the Coast Mountains and several coastal fjords, most notably Bute, Toba and Jervis Inlets.
The landscape ranges from nutrient rich, moistil@iod in the valley bottoms to alpine

meadows. About 28 percent of the land base of thesp®auctive forest land managed by
theProvince of which just over hal available for timber harvesting.

The forests of the TSA are divers
and about half of the forests on
the THLB are considered to have
medium or good site productivity
Major tree species include
Douglasfir, hemlock and amabilig
fir (balsam), while other species
such as western redcedpruce, | /.
pine, alder, and cottonwood alsof+/ *~
occur. The forests of the TSA |
have a long harvesting history, af-
as a result there are rapidly
maturing secongrowth forests
on the lower elevation, more
accessible and higher productivif
growing sites. Nearlalfiof the
stands on the THLB are betweer
21 and 100 years of age.

the current AAC isow is set at
1,197466m3 effectiveDec 4, 2018
with a new determination expecte
soon

D Sunshine Coast TSA
®  Major City

Tree Farm Licence

Balsam Woolly Adelgid | L provinc park T '4\,;3

BWA has spreddto the Sunshine = :
CoasfTSAandhas been confirmed Figures. Sunshine Coast Timber Supply Area.

in four sites north of Jervis Inlet.

The TSAwasincludedwithin theregulateduarantinareavhich estricedthe movement of true firs
(seeBalsam Woolly Adelgid Reguiati@ver, this regulation was repealed in 2019

Bear

Black bear damage and volume loss has increased within the Ramsay Arm, Quatam River and lower
Toba Inlet over the past 10 ye&wmger diameter Dougliishas been damaged and killed within

the Quatam River are& flightin 2011revealed trees of over 40 centimetres in diameter and over 25
metres in height have been killedmage in younger managed stands has increased and mortality
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levels are over 40% in some plantatidnether consideration is decay within damaged trees and
longtermimplications.Some of the early damaged juvenile spaced stands are showing mortality from
decay Wounding from bear damage wesi@nstem, with wind and snow resulting in breakage,

killing the treeandcontribuingto volume loss.

Douglasfir Beetle

In 196Qtwo small infestations werg v [
reported on the Sechkninsula %
Dougladir beetle populations have
been increasing in recent years
within TFL 39 due to recent windfa
events and selective harvesting
operations. In 1994, salvage
harvesting of Dougldis beetle
attacked trees occurred in
conjunction with wind fadlalvage in
the Okeover ared&rom 2011 to
2014 400 to 800 ha of damaggre |-+
reported annuallySince 2011, trap |
treebaitingand removas used to
reduce beetle populations near
Powell River and on the Sechelt
Peninsulaespecially in areas havin
recently experienced wildfigill,
trace and light recent attack is
mapped every year across the TS

D Sunshine Coast TSA 2016
IBD 10-year

Mountain Pine Beetle i -

2020 2014
In 1964 a small patch of white ping g 2019 e S
was attacked at Cairn Ridge on thi| 5 EZ: = -

2011 = N

SechelPeninsulaFrom 1982988
small scattered infestations were
noted in the Homathko River and Figure34. Occurrence of Dougld# beetle in the Sunshine Coast
unspecified locations in the TSA. TSA over theastdecade

The Homathko & Southgate valleys

were flown in 2006 and mountain pine beetle populations are at endemic levels, with scattered patch
mortality occurring in over mature pine sta@d®r the last few years some beetle attack has been
mapped with 380 ha reported in 2020 mainly in the northeast portiofSA the

s . &
Pl T i L

Root Diseases

Laminated root ras the main concern with high levels of infection occurring in the Okeover Inlet
area near Powell River and on the Sechelt Peninsula near HomeditesSesdkoot disease

were incorporated into the last TSR through adjustment of the OAF2 to 12.5% for all existing
managed Dougléis leading stands in the CDF &WHxm1 & 2 subzones.
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Spruce Beetle

In 199530 ha of infestatiomererecorded betwadPowell River and Filer Creek.

Western Hemlock Looper

Defoliation by western hemlock looper was first recorded from Port Mellon to Woodfibre in 1928,
and in 1946 near Sech#it1969larval counts increased fromviddnlet to Harrisohake but no
defoliation was recordelth. 1987 over 90 ha of western hemlogkstermedcedar and broadleaf
maple were defoliated iie west side ofdis Inlet.

Hemlock looper defoliation was noted in the Rainy River drainage in 1999 over less than one hectare.
The population increased dramatically by 2002 with about 800 ha being defoliated in Rainy River and
McNab Creek in Howe Sound. In 2002, Canadian Farést® proposed salvage of about 145 ha

of the most severely attacked stands containing aboun840@ber. Salvage operations were

curtailed when Canadian Forest Products surrenderbcethed. Howe Sound Pulp & Paper and

BC Timber Sales cpietal salvagef about 70,000 Hhy 2007.A looper monitoring program was
established in the Rainy River drainage in 2009 at the results to datetsbtmopegbopulation

remaiedat endemic levalsitil 2020

In 2019, BCTS discovered a looper infestation in the Brittain River prior to canopy symptoms
becoming apparent. The following year, looper was mapped also in the Rainy River area and adults
were easily spotted around Powell River, Sechelt and Gibsosindided with the extensive
appearance of looper in the Metro Vancouver watersheds that sabefofidion in the TSA

increased from 2,145 ha (primarily light severity) in 2019 to 4,279 ha (primarily light severity) in 2020
and 10,428 ha in 20R new hemlock looper areas were mapped in 2022.
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AT 1
Y Sunshine Coast TSA
[ ]

Provincial Parks
=
Tree Farm Licences

IDL 3-year
-

. oo
0 202

D Sunshine Coast TSA n 2016
IDL 10-year n 5015
n 2020 2014
n 2019 2013
n 2018 2012
n 2017 2011

A

Figure35. Occurrence of western hemlock looper in the Sunshine Coastrdi®420112020(left) and 2020
2023 (right).
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Appendi x YSM Summary for Coast

Table 10. Summary of YSM forest health factor incidence for the coast areaabgi8EC
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CWH | dm 4 | 49 (00| 0.0 00| 00| 00| 00|0.0]| 0.0 0.0 0.0 00 |00| 00 ] 00| 0.0 0.0 0.0 00 | 266 | 0.0 | 0.0
CWH| ds | 1| 8 48 | 0.0| 0.0 00| 00| 00| 00|00]| 00 0.0 0.0 00 |00]|122]| 02| 14 45 0.0 00 | 126 | 1.7 | 0.0
CWH|mm| 1| 5 85 | 00| 0.0 13| 05| 26| 00|00]| 0.0 0.0 0.0 00 |00| 00| 12| 66 0.8 0.0 0.0 16 | 09| 0.0
CWH| ms| 1|16 | 60 |01]| 1.0 00| 00| 00| 00/|01| 0.0 0.0 0.0 0.0 18| 14 | 1.1 | 3.9 6.2 0.0 0.0 81 | 22| 00
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CWH| vh | 1| 7 59 |0.0| 0.0 00| 00| 14| 00|00]| 06 20.0 | 0.0 00 |31]| 00| 00| 36 0.0 0.0 0.0 36 | 06| 6.7
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Table 11. Summary of YSM forest health factor incidence for the coast area by BEC subzone.
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CWH | vh 18 61 | 1.0 2.2 05| 02| 58| 00]|00| 02 20.0 1.0 30.0 14| 0.0 | 0.3 3.4 0.0 0.0 0.0 3.9 0.5 2.6
CWH| vm | 117 | 64 | 0.8 8.4 04101 29| 00]|00| 02 11.7 0.4 49.0 05| 09 | 0.6 4.9 1.2 0.7 0.0 5.7 0.9 1.8
CWH | wh | 37 67 | 14 2.4 1.1 03| 51| 00 |00| 0.1 30.0 0.3 62.5 1.1| 0.0 | 0.3 5.0 0.0 0.1 0.0 9.5 1.2 0.5
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