2023 Summary of
Forest Health Conditions
In British Columbia




2023 Summary of
Forest Health Conditions
In British Columbia

Babita Bains', Lorraine Maclauchlan?, Debra Wytrykush®,
Marnie Duthie-Holt*, Philip Batista®, Celia Boon&, and David Rust’

! Provincial Forest Health Officer, Ministry of Forests

2 ThompsorOkanagan Research Forest Entomologist, Ministry of Forests
3 cariboo Regional Forest Entomologist, Ministry of Forests

* Kootenay Boundary Regional Forest Entomologist, Ministry of Forests
® Omineca and Northeast Regional Forest Entomologist, Ministrprefsis

® Skeena Research Forest Entomologist, Ministry of Forests

" Coastal Regional Forest Pathologist, Ministry of Forests



[akn Yo 18 Te3 ([0) o VTSR 3

BACKGIOUNG. ... et e e s emme e e e e e s et r e e e e e e e s e e e e e e 3
B0 IS YU ] 0] 0 4= Y S 5

1Y =31 oo ST P PP PPOPPPPPRPP 8
(OT0 L Y (T RSP PPPPPPTRR 11
WESE COASE REGION. ...ttt ettt e e e s rmme e e s e et e e e e e e e s smmne s s bbb nn e e e e e e e e e e aannes 13
ATOWSIMIEN TSA ettt e ek e e e e s e ens et e e et r et e e e anneeeean 13
Great Bear RaINfOrest NOMN TSA .. ..ot e e e e anenaees 13
Great Bear RaINfOreSt SOULN TSA ... .uiiiiiiiiie i errr e ee e e e e e enenanes 14
HAIAB GWAIT TSA. ..ottt ettt eer e e et e e e e et e e s s menas et e e e annbe e e e e e nnne s 14
NOITN ISIANA TSA. .ot erer et e e e e et e e e e emmr e e e e e e e e e eeeeeeas 14

Yo 101 g OTo = 1 Al =T o [ o RN 15

L =] G Y NSRRI 15
Yo [0 I IS VPP UPPPRRPRUPPPPRPPN 15
SUNSNINE COAST TSA ..ttt e et e e e e e et e rea b e e e e e e e e e s s as s bbb enenssb s e e e e e eeeeeaannnnn 16
SOULN ATB@L. ...ttt oottt e e e e e e e e e e e e e nn e e bbb e e e e 17
SOULNEIN INTEIIOT OVEIVIEW.....cciiiiiiiiiee et e e e e eeernnee e 20
Woodborers, wildfire and droUghL...........ooooiiiiiii e 20
INSECt DEfONALONS, GENEIAL. . ... oo et e e et e e et e e et e e e e e e e eenaeees 24
Methods used to monitor defoliator POPUIALIONS. ..........coiiiiiiiiieeeiieeee e 24
Western spruce budwor@haistoneura fre@mani..............uveviiiiiiiiiiie e eeees 26
Western hemlock loopetambdina fiscellaria lugubrosa............cccevvviiiiiiecce e 30
Douglasfir tussock mothQrgyia pSEUAOtSUGALA.........cccceeeiiieii i rreee e 35
Black army cutwormACtebia fENNICA. .......cccoiiiii e 39
Thompson OKaNAQaN REGION........coiiiiiiiiiii ettt eeer e e e e e e e e e e s ememr e e e e e e e e aaed 41
KAMIOOPS TSA it eeee ettt et oot e e e et e e e e e eeeee e e ee et e e b e e bbbt bbb bbb rmneeeeeaeeaaaaaaasaaaeeeeessnnns 41
(oo 1= A ST N PSP PO PPPPP T PPPPPN 43
IVEITIEE TS A ettt emrmr ettt e e e e e e e e et e e emmme e e e e e e e e e e s rnnn e e e e e e emmmr e e e A4
OKANAGAN TS A ... ittt eeer ettt e e oo e s sk ree bbb e e ettt e e e e e e aa s s b b bnnes s bbb et e e e e e e e e s aannseessenans 45
(=T 1o ToTo T 2 (=T o | o] USSR 46
100 MiIle HOUSE TS A ittt ettt e ettt e e e e e e s ammme e e e et eeeeeas 46

(O T 1T 1= B I £ Y 47
WIIlIAMS LAKE TSA . e e ettt ettt ettt ettt eees s e s s e e s e e aaaeaaeeaaaaeeeemansssannsennnnrnnnnnnnned 47



Kootenay Boundary REGION..........coiiiiiiiiiiieiieeeeeeeee e eeeeeeeeeeeeeeeeeeeeenneenineneeeeeeeeeeeee A8

Selkirk South: Arrow, Boundaryna Kootenay Lake TSAS.......iiiiiiiiiiiiiiimmee e eeeeeeeeeeeeeeeeeees 50
Selkirk North: Golden and ReVEIStOKE TSAS.......ooiiiiiiiiii e e 50
Rocky Mountain District: Cranbrook and Invermere TSAS.........oovvvvviiiiiiieeeiiee e 51
o] 1 g [N =T TP PP PP PPPPP PP 53
Y (L=t F= W =T o (o] o PP PP PP PPPEPPPP RPN 54
Bulkley, Cassiar and KiSPiOX TSAS ...t rrer e e e e e e e e e e e aaaaaaaeaaaeaneas 55
KalUum @N0 NASS TSAS ... eeiiiiieiiiiiiit s ireet e e e e e eeenr e e e et e e e e e s s b e e e eaenrseeeeeeeeenaaannes 57
LaKES ANA MOFCE TSAS. ...eiiiiiiiiiie ittt eeme sttt eer e sk e e e et e e s s e e e e e e e nanne s 57
Omineca and NOMhEAREGION...........uuiiiiiiieeii e e e e e e e e 57
IMBCKENZIE TSA ittt ettt ettt erme et e e s a b e e e e e b eenr et e e e e bt et e e e nnne e e e e nne 59
PrINCE GEOMGE TSA ..ttt eemmt e e e e e e et e et e e e e s ammme e e e e e e e b e e e e e aeens 59
RODSON VaAIIEY TSA ...ttt e e e e e e e e reea b r e e e e e e e e e e e nnne 59
DAWSON CrEEK TSA . ... ittt reet ettt e amm et e s ek e e e e e be s et e e s anbe e e e e e nnnrneesd 60
FOIT INBISON TS A ittt ettt e e oot eeeb e e et e e e e e e e ab et e e s emmt e e et e e e e e e e e e nnnnnenne e e s 61
o] AT A o] o o I Y - NPT PP PPPPPP PP 61
FOrest Health PrOJECLS..........ooiiieieei et e e e e e e e e e e e aneea e e e e e aaeaaaes 62
Keeping BC SPONGY MOBRTEE...........uiiiiiiiiiie e eeeeei et eeen e e 62

Establishment foseven permanent sample plots in Kamloops Timber Supply Area to mBissmdes
[Sjige] o= 1nr=Tod (ol g (oo [o =T 0 To] LI o 11 ol 64

Woodborers: Canaryinthecoalminer eat i ng d.n.ak.e.da..t...e.e.s.....70

Trapping forest beetles using semiochemimited Synergy Multitrap multiptunnel traps with and
without Fluon applied t0 the FUNNEILS............ooo e 71

Showcasing disease resistance amo.ng..Canad#®ds endas
Forest health extension and outreach in the Thompson Okanagan Region................cccc........ 81

Boer Mountain / Kager Lake recreation sit@spacts of recent disturbances, Burns Lake, B.C..82

Mountain pine beetle lure field assessment, Bob Quinn Lake Area, Cassiar TSA,.B.C........... 88
Forest Health PUDICALIONS...........uiiiii et e e e e e ememr e e eens 91
Appendix A: Forest health damage summary table for the South Area.............ccooovcecr 92



Introduction

Background

Since 1999the Ministry of Forests (FOR) has completed aerial overview surveys (8&x8)yeancross

the province to capture current and visible forest héalpiactscaused by insects, pathogeasimals and

abiotic factes. The aerially captured data are supplemented with additional forest health information that
is collected from detailed helicopter surveys, ground surveys, insect trapping/tree beatings, a review of
damage samples, and ground checks thataanpleted bytrained personnel.

Approximately 60% of British Columbia (B.C.) is forested, covering closed to 55 million hectares (ha).
Currently, 2 million ha are public foresthds that are subject to forest managenagnéementgalso
referred to as the timber hasting land base). The annual AOS program objective is to survey as much
forested land as possiblegardlesf land ownership or tenure, and cover a minimum of 80% of the
province 76 million ha).Surveying is completed by certified contractors in efachst region (Coast,
Thompson Okanagan, Caribddmineca Skeena, Northeast and Kootenay Boundary) between June and
October.Upon completions of the survey, the spatial data aréizdid, reviewed and collate®ata are
summarized by forest health factéorest region and timber supply area (J$Rigure 1).
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Figure 1. Map of British Columbia Ministry of Forests Timber Supply Areas and Forest Region Boundaries



The AOS data are a valuable source of forest health information that is collectéichelyaand cost
effective manner, and is the cornerstone of forest headthitoringin B.C. However, it is important to
note that there arkmitations with how am when the data are collectadot all damage is captured
becauseaot all forest health factofgroduce distinct aeriaignaturesAdditional, visibility, survey timing
and theelevationat which surveying is completed can result ih capturingall forest health damagand
thereis variability in thespatialaccuracy of mappednipacts.The AOS d#a is a coarse dataset and the
annually captured data are not cumulative (see Methods section).

The AOS datasets provide invaluable historical information on patterns of disturbance across the forested
land base and this information is utilized for a vigrief purposes by government agencies, sty
academia and the public.he AOS is used to guide FORO6s strateg
related to forest healthoif input irto timber supply analyses aadalyses related to climathange and

carbon accountingAdditionally, the data are included as national indicators for sustainable forest
managemefiandasinput in the NationaForest Pest StrateQy

This report summarizes the results of the 2@23S, forest health operations, special sys/eand
research projects completed by each forest region.

Cessna 206 at Hope airport with haze from SH8&ngit Valley fire (Credit: B.A. Blackwelhd Associates Ltd.

8Canada6s National Forest Database: http://nfdp.ccfm.or
® Pest Strategy Information System: www.ccfm.org/pdf/PeatStifosys_2012_en.pdf
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2023 Summary

A total of 751.2hours of fixedwinged aircraft flying time (includesurveying and ferrying times) over
152 days were completed betwedualy 5and October 262023 {Table 1). The annual objective is to
survey a minimum of 80% of the provind@espite the unprecedented wildfire season, 77,858,106 ha
were surveyed, covering2% of the provinceThe mapped area for 2023 (flight lines) is illustrated in

Figure 2.
Table 1. Aerial Overview Survey mapping completed in 2023 by trained contractors across B.C.

No of

Survey Total Flight
Region Survey Window Days Hours Surveyor
Wed Coast July 121 Sept 7 9 45.4 B.A. Blackwelland Associates Ltd
South Coast July 181 Sept 7 6 24.6 B.A. Blackwelland Associates Ltd
Cariboo- South July 201 Oct 13 14 45.8 Zimonick Enterprises
Cariboo- North July 57 Oct 6 13 104.0 Industrial Foestry Service Ltd.
Kootenay Boundary  July 147 Sept 16 24 115.0 Nazca Consulting
Thompson Okanagal  July 207 Sept 22 14 80.1 Zimonick Enterprises
Omineca / Northeast ~ July 57 Oct 26 45 202.0 Industrial Forestry Service Ltd.
Skeena July 51 Sept 24 27 134.25 HR GISolutions Inc.

Total 152 751.2

2023 Forest Health
Aerial Overview

Track Files : % :
2 G dES

Figure 2. Flight tracks for 2023 Aerial Overview Survey




The leading damage agents in 2023 were fire and bark bdetiesg(3). T h i s v ldfiee season was
significant, with nearly three million heartes affected in the province, almost triple the impact of the last
sigrificant wildfire year in 2021Nearly 300,000 hectares of drought and drouglated mortality were
mapped, most of it ithe Thompson Okanagan Regidtowever, approximately 17,00Ghof drought

were also mapped ithe West Coast Regioin recent years, drought has become more frequent and
prolonged in this Region. Bark beetles affected 2,322,575 heckagesq 4), similar to the area affected

in 2022 (2,308,602 ha), the least ambrecorded in more than a ddeaDrastic decreases in mountain

pine beetle (IBM;Dendroctonus ponderosgpespruce beetle (IBSDendroctonus rufipennjsand
Douglasfir beetle (IBD; Dendroctonus pseudotsugagctivity are themain reasons for this declinAt

the peak of the mountain pine beetle outbreak in72Q@0M ha of pine were killedn 2023, les than

43,000 ha were mappe&pruce beetle impact peaked in 2020 (525,270 ha), during the Omineca
outbreak, but has since declined, withyd®b5,633 ha a#cted in 2023The majority of Douglagir beetle

related mortality (17,161 ha) was mapped in the Kootenay Boundary (7,777 ha), Thompson Okanagan
(5,627 ha) ad Cariboo Regions (2,959 h&)ouglasfir beetle is the principal killer of mature Douglfis

in B.C. and it typically daacks stressed or dying treékwever, as populations increase, they are capable

of infesting and killing &rge numbers of healthy tre@utbreaks are usually shditedand t hi s year
recorded mortality was substantially lekan the 45,613 ha recorded in 2022

Western balsam bark beetlBB; Dryocoetes confusyss the most destructive pest of subalpine fir and is

the primary driver of succession in higleveation subalpine fir standéfter a peak in 2017 with 3.7M ha

of mgpped damage, impacts have steadily declined over the past five or six years, with approximately
2,164,542 ha of damage mapped in 2028s is a slight increase from damage reported in 2022 (2.07M
ha).
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Figure 3. Summary of forest healljens by leadindorest health factors captured by the Aerial Overview Surveys
between 2013 an?i023.Damage is not cumulative over the years and pathogens are not always visible and fully
captured by the survey.
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Figure 4. Bark beetle mortality captured by the Ae@alerview Surveys between 3Gind 2023.

The impacts of western balsam bark beetlecarenic rather than immediatBopulations tend to build
slowly, with lower annualmortality rates than some other bark beetldswever, cumulative istand

mortality from this insect can beery high if infestations persis{L. Maclauchlan pers. comin

Historically, western balsam bark beetle impauése beetight or trace in severityRecently especially

in the northern part of the province, maitéackis being maped at mediunseverity.

The leading conifer defoliators across the province included western spruce budworm (IDW,
Choristoneura freemani319,397 ha), twayearcycle budworm (IDB;Choristoneura biennis284,756

ha), western hemlock looper (IDLambdina figellaria lugubrosa 68,192 ha) and hemlock sawfly (IEB;
Neodiprion tsugae30,012ha). Black-headed budworm (IDHAcleris gloverana affected22,155hain

the West Coast Regiorlemlock sawfly and blackeaded budworm frequently occur together and their
defoliation is sometimes difficult to distinguisithere is some uncertainty regarding the identity of the
defoliator in a few areas in the Great Bear Rainforest North Remidnon the North Islandue to
survey timing andaccess difficulf, which makesground truthing a challengét was not possible to
identify with certainty, which insect wassmonsible for the defoliatioricfforts will be made in 2024 to
identify the defoliator.

Western spruce budworm populations have been increasing across thensioiéhier since 2016, and

| ast year 6 s i n mappirgwas substantiale 2088) 31%Q307 haaf defoliation were
mapped compared 341,611 ha in 202X he Cariboo Region implemented a 40,000 ha spray program in
high priority Dougladfir stands to control western spruce arm (see South Area sectiofwo-year
cycl e budwordn wspaapped defoliation Iévelsiwere very high and similar to those seen
in the | ast \Westard hemwyleckloopen fopultibrds began lngdn the southern interior

in 2019 and on the coast in 2028owever, populations are now declining following a peak in 2021
(51,093 ha).

Deciduous related damage was primarily attributed to aspen serpentine leafminePIfild6cnistis
populiellg 108183 ha) and large aspen tortrix (IDRhoristoneura conflictanal 7,292 ha)While aspen
serpentine leafminer was found in all regipesceptfor the coastalarea large aspen tortrix wasnly
mapped irthe nortlern regions.



A total of 39disturbance ages were mapped in 202&hichincluded localized damage caused by a host
of abiotic factors and pathogens (Headingforest health damage agentBetailed summaries of the
leading damagagents are summarized by ar8ammary reports for special projgatompleted by the
Forest Health Program specialists are outlined in this report.

Methods

The AOS is completed with small (minimum four seats), Wigig configuration aircraft that are
approved by FOR and meet all the requirements set out bypbrar@amda. Surveying is conducted
when forest health factaymptomsare most visible andlifht conditions are suitableSurveying is
completed between June aBdtoberby experienced, R Certified Surveyor8in each region of the
province.The primary surveyois typically seated in the front (next to the pilot) andesponsiblefor
navigating and mapping all visible forest health factors tan right side of the aircraffThe second
surveyor maps from theabk left seat of the aircrafSurveying usually des not exceed-6 hoursin a
day. Flight lines are recorded with recreational quaBlobal Positioning Satellite (GPS) receiver units
and flight tracks from each survey are collected weekly to monitor progresdollowing aircrafts were
used to survegach region:

Coasti South:Cessna 206

Coasti North: Cessna 206

Thompson Okanagan: Cessna U206G

Cariboo: Cessna 182

Kootenay Boundary: Cessna 38Kymaster
Omineca and Northeastiessna 182, Cessna 206
SkeenaCessna 185

= =4 =8 =8 -8 -89

Visible forest health damage isfd sketched by two surveyors on customized 1:100,000 scale paper
mapsheets (colour Landsat 8 satellite images with additional digital features). Surveying is conducted at
an aircraft speed between 14@50 km/hour (depending on mapping complexitgdwind speed and
direction) at approximately 70D 1,400 m above ground lev@yver relatively flat terrain, a grid is flown

with parallel lines 7 14 km apartbut can vary withpest incidence and visibilityn mountainous areas,
surveying usually followslrainages and is dictated by the terrain.

Visible forest health damage includes tree mortality and falamnage from the current yedrree
mortality is typically attributed to bark beetles, balsam woolly adelgid, animal feeding, root disease and
select &iotic factors such as dught and yellow cedar declin€ree mortality and defoliation are detected

by distinct changes in foliage colouith tree mortality, the complete tree crown will appear as different
shades of red and/or brawTrees with curreniyear foliar damage caused by insect feeding, foliage
pathogens and select abiotic factors will have foliage that appears faded (pink tinges) and may not be
uniform across the crown.

9 FOR Certified Surveyors must complete the FOR training course followed by a minimum of 15 hours of trainee
mapping to qualify as a second seat surveyor. Primary surveyors must have completed one season of surveying as
the second s with a minimum of 50 hours.
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Coastal mountainéCredit;: B.A. Blackwell and Associates Dtd.

Small clumps of up to 50 dead or dying trees are magsed point (spot infestatiorlVhen digitized, a

point of 17 30 trees is delineated to 0.25 ha and a point with 8Q treesas0.5 ha, and the impacted
area is assigned wi Pdhgons are wsedrtoedélineite largen sontinupus araas ofn g .
impact and the surveyor assigns the severity rating based on the proportion of thfertssTable 2).

Points or polygons are used to capture tree mortality and polygons are usually usedaianmdgmage,

with someexceptions In mixed stands with scattered deciduous components, foliar damage can be
mapped as a point (i.e. Venturia blight damage may only affeleinap of less than 50 trees$jor each

forest health factor, surveyors recorst damagingagent(using a threé digit codé’, extent point or

polygon) and severity.

All forested lands are surveyetkgardlessof land ownership and surveys are carried out using the
standardized Provincial Aerial Overview Survey Protd@olss sketh mapping is completed on each
mapsheet, surveyors transfer the mapped pointgpalydonsonto clear Mylar mapsheet§he Mylars

are then digitized, reviewed and a final annual dataset and geo@q@b&) are published mthe public
FOR FTP sit¥).

. o amg

Mountain pine beetle training session, YakKkotenay Boundary Region

" https://www.for.gov.bc.ca/hfp/publications/00026/fs7D8appendix_d.htm# 29

12https://www2.gov.bc.ca/gov/content/ind ustry/forestry/managingforestresources/foredtealth/aerial
overviewsurveys/methods

13 \www.for.gov.bc.ca /ftp/HFP/external/!publish/Aerial_Overview/
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Table 2. Aerial overview survey severity rating classes for capturing current forest health damage.

Disturbance Type

Severity Class

Description

Tree mortality Trace <1% of trees in the stand recently killed
(including bark beetles, |.Light 1-10%of trees in the stand recently killed
abiotic factors, and Moderate 11-29%of trees in the stand recently killed
animal damage) Severe 30-49%of trees in the stand recently killed
Very Severe 50%-+of trees in the stand recently killed
Foliar damage Some branch tip and upper crown defoliation, barely visible fr
(including d gf lat Light the air.
including defoliating : : : :
insect and foliar disease Moderate '(I:'g:g floel'::?eéttr(i)p tehclird of many trees sesly defoliated, some
damage) P y Stpp
Bare branch tips and completely defoliated tops, most trees
Severe sustaining >50% total defoliation
Decline with no mortality the first detectable stage,
characterized by thin crowns@ no individuals without visible
Light foliage
. Decline with light to moderate mortalitythin crowns are
Decline Syndromes . L . :
y accompanied bindividuals devoid of foliageGreater than an
Moderate estimated 50% of individuals have some foliage.
Decline with heavy mortaly - crowns are very thin and greater
Severe than 50% of standing stems are devoid of foliage.

Further detailon AOS standards, methods, survey limitations and data capture, and a list of pest codes
areoutlinedin theForest Health Aerial Overview Standarfts British Columbiareport*.

ax
-

-~

Spruce beetle tck, Elk Lakes Provincial Park

14https://www.for.gov. bc.ca/ftp/HFP/external/!publish/Aerial_Overview/Data_stds/AOS%20Standards%202019.pdf
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Coast Area

The Coast Area includes two regions: the West Coast (Arrowsmith, Great Bear Rainforest North and
South, Haida Gwaii, and North Island TSAs) and South Coast (Fi&serand Sunshine Coast TSAS)
Regions In total, 32 unique forest health factorsvere mapped during the 2023 surveys, affecting
approximately237, 070ha over 7 TSAs. With the exception of Haida Gwaliyildfire was one of the

major causes of forest heallamage across alloastArea TSAs in 203, affecting almost 80,000 ha.
Drought damage was also significant, particularly in the West Coast Rediere 16,451 haf forest

were affectedTable 3). The Great Bear Rainforest North TSA was the most affeetigd 11,282ha of
mapped damagd éble 3).

Table 3. Major abiotic forest health factor hectares mapped. The Great Bear North TSA includes areas within the
Skeena Region.

Hectares affected

Postfire All Drought  Yellow cedar

Region / TSA Wildfire mortality drought  mortality decline
West Coast Region

Arrowsmith 283 2 381 67 0

Great Bear Rainfore$t 52,783 29 11,282 13 3,987

Great Bear Rainfore§ 588 <1 504 54 1,004

Haida Gwaii Mymt. Area 0 0 2,971 0 107

North Island 4,013 0 1,313 226 0
Total 57,667 31 16,451 360 5,098
South Coast Region

Fraser 16,164 2,896 335 302 0

Soo 3,927 0 80 35 0

Sunshine Coast 2,081 6 173 74 34
Total 22,172 2,902 583 411 34

Wildfire at Nahatlatch (Credit: B.A. Blackwedhd Associates Lty.
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Approximaely 38,000ha of westernbalsambark beetlelamagaeveremappedover theentire Coast Area

mostly within Great Bear Rainforest North T36,997 ha), up from 26,532 ha in 20@®t including

the Skeena portion of the Great Bear Rainfor@ple 4). Ovemll, westerrbalsambark beetleactivity
increased inhe West Coast Region adédcreaseih the South Coast Regiolfhe oppositavas truefor

spruce beetle and mountain pine beetle, which were substantially down in the West Coast Region from
2022 but hadincreaed in the South Coast Regi@ouglasfir beetleinfestationwas up in 2023, with

most of the increase attributed to areas around Holberg Inlet in North Island TSA.

Table4. Bark beetle hectares mapped. The Great Bear North TSA includes ardaghdgtBkeena Region.
Hectares affected

Mountain Douglasfir Spruce Westernbalsam

Region / TSA pine beetle beetle beetle bark beetle
West Coast Region

Arrowsmith 0 1 0 0

Great Bear Rainfore$t 1,834 <1 251 36,997

Great Bear Rainfore§ 4 2 <1 <1

Haida Gwaii Mymt. Area 0 0 171 0

North Island 0 823 0 5
Total 1,838 827 423 37,002
South Coast Region

Fraser 0 96 263 269

Soo 366 54 51 599

Sunshine Coast 164 <1 45 130

Total 530 151 359 998

Insect defoliation was up sharply from 202#e to it being thesecond year of a blackheaded budworm
outbreak in Haida GwaiiWestern spruce budworm outbreaks in Fraser and Soo TSAs (15,893 ha and
- —-ﬂ 18,294 ha, respectively), dra hemlock
sawfly outbreak irGreat Bear Rainforest
North TSA and in Northsland TSA near
Strathcona Parkontributed to the high
defoliation levels seeiWestern kemlock
looper continuedo linger for a fourth
year in the South CoasRegion but at
reduced levels (237 h§)able 5).

Western spruce budworm defoliati(@redit:
B.A. Blackwellnd Associates Ltyl.
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Table5. Insect defoliator hectares mapped. The Great Bear North TSA includes areas within the Skeena Region.

Hectares affected

Western Western Western
blackheaded hemlock spruce Hemlock

Region / TSA budworm looper budworm sawfly
West Coast Region

Great Bear Rainfore$t 0 0 173 19,040

Haida GwaiiMgmt. Area 22,155 0 0 0

North Island 0 0 0 10,972

Total 22,155 0 173 30,012
South Coast Region

Fraser 0 229 15,893 0

Soo 0 0 18,294 0

Sunshine Coast 0 8 0 0

Total 0 237 34,187 0

West Coast Region

TheWest Coast portion of theekial Overview Surveyswere conductetietweenluly 12 and September
7, 2023.The surveys were completéd 45.4 hours, over flight days.All surveys were conducted by
Aaron Bigsby, Matthew Thompson, Aga Duszynska, Emma Law and Marissa Hallafv&/A.
Blackwelland Associates LtdA\ Cessna 20@as utilized for the flights anoperated by Glacier Air.

Arrowsmith TSA

Drought damagend drought relatedmortality were the most sigificant forest health facterdetected
(381ha)in Arrowsmith TSA Of this, 314 ha of damageoccurreddue to foliage lossnpt mortality).
Denman and Hornby Islagdareas around Port Alberni, north of Sooke, and sections along the southeast
coast of Vancower Islandwere the most impactedhere was very little bark beetle damage and no
defoliators were detected in the aerial surveys.

Wildfire accounted for ZBha ofdamage mostly around Cameron Lake. addition, 99 ha of white pine
blister rust and 9haof balsam woolly adelgid wemmapped.

Great Bear Rainforest North TSA

Wildfire was the predominant abiotic forest health factor mapped in the Great Bear Rainforest North TSA
at 52,783 hafollowed by dought (11,282 ha) and yellow cedar decline (3,98) (fiable 3). Western
balsambark beetle wasnapped oralmost 37,000 ha of mostly tra and light severity polygonwhile
mountain pine beetlevas mapped oh,834 haand aspruce beetlen 251 ha(Table 4).

Hemlock sawfly was mappesh 19,040ha. This insect defoliator was noticed for the first time2622
and was mapped as unknowrialiator damage.
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Western blackeaded budworm wasot mapped in 20238Both defoliators often occur togethand are
difficult to distinguish from the airDue to remoterss and access issueground checking i®ften
difficult. Low levels of western spruce budworm werapped (173 hg)Table 5). In addition, 561 ha of
slides and 120 ha of flooding were mapped.

T I
| | 3%

Drought effects in Pacific silver fleft); yellow cedadecline (right)
(Credit: B.A. Blackweland Associates Lt}l.

Great Bear Rainforest South TSA

Yellow-cedar declinevasmapped at just over,d00 ha the most of any forest health factor in this TSA
The highest concentratiaf yellow-cedar decline aslocatedeast of Kingcome inlelWildfire affected

588 hanear the upper Kligklini River Conservancy areBrought was mappeoh 504 ha of which 54 ha
occurred asirought mortality.Most of the damagevas mapped on westered cedar along the Clear
River, and west b Seymour and Kingcome Inleté& small amount of bear damage (126 ha) was also
mappedNeither defoliators nordrk beetles affeetthis TSA.

Haida Gwaii TSA

Western blackeaded budworm was mapped for the second year in a row (22,158 teiyhtly from
19,103 ha in 202@Table 5. No other déoliating insects were mappebrought foliage loss was mapped
on 2,971 hamost of which was recorded lght severity.The only other abiotic factor to affect trees in
this TSA was yellow cedalecline,observed on 107 h&pruce aphidElatobium abietinuinwas mapped
at just over 000 ha primarily along the coastline, whilg@ice beetle was mapped over 171 tastly
as moderate severit@lides accounted for 145 loh damageA portion of northeastGraham Island was
not surveyedhis year due to time and fuel constraints.

North Island TSA

Approximately11,000 ha of suspected hemlock sawfly defoliation was mapped in and around Strathcona
Park (Table 5. It was originally mapped as blawkaded budwon defoliation but a late season check
confirmedt h at the <current y e awhicls is inapmsisteny with blableadedi n a f f e ¢
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budworm damagdJnfortunately, it was too late in the season &ntify any sawfly life stagedhis area
will be revigted next yearbetween July and Augydb confirm the cause of defoliation.

Wildfire affected just over 4,000 ha. The largest fire occurred west of Buttle Lake along the Wolf River
(2,300 ha).Drought affected 1,38 ha of which 226 ha was mapped as dght mortality. Drought
affected areas included west of the Salmon River, north of Vernon Lake, near Nimpkish Lake and around
Quatsino ParkTable 3). Trace severity Douglafir beetle was mapped around Holberg iig23 ha).

South Coast Region

The SouthCoast portion of the érial Overview Surveyswere conductetetweenluly 18 and September
7, 2023 The surveys were completéd 24.6 hours, over6 flight days.All surveys were conducted by
Aaron Bigsby, Matthew Thompson, Aga Duszynskal Emma Lawof B.A. Blackwell and Associates
Ltd. A Cessna 20@vas utilized for the flights andperated by Glacier Air.

Fraser TSA

Wildfire was the most significant forest health factor detected (16,164wlith) pcst-fire mortality
comprising a furtheR,896 ha.Other aliotic factors included drought at 335 ha, 302 ha of which were
mapped as drought mortaliffable 3).

Western spruce budworm was mapped5,88 ha primarily in mature Dougla$ir south facing stands
along the Fraser Canypop from 578 ha mapped in ZDgTable 5). Nearly 60% was mapped as light
severity, 30% as moderatnd 10% as severeh@& last outbreak in the area peake@007at 24,337 ha.
Historically outbreaks typically last between 3 and 5 yéatastern hemlock loopavas mapped at 229
ha,down from last year (578 ha) amadigh in 2021 of 10,300 h&n 2023,most western hemlock looper
damage occurred arou@pilano Lake and in Stanley Park.

Western balsam bark beetlas mapped 0869 haprimarily in Manning Park andnthe east side dhe
Fraser Canyorpruce beetl@olygons(263 ha totalpf light and moderate severityere mapped on both
sides of the Frasr CanyonModerate and seveigfestationsof Douglasfir beetle (96 ha) were mapped
in the Chilliwack RiveValley, along the Fiser Canyon and southwest of Harrison Lékable 4).

Slide damageaccounted for 86 haviost slidesoccurred south of Boston Bar and in side migies along
the Fraser Canyorlood damage was mapped & ha.

Soo TSA

Westernspruce budworm was thmost sgnificantforest health factor mappéd Soo TSAat 18,294 ha

an increase from 129 land4,462 hamappedn 2021and2022 respectively(Table 5). Most defoliation

was mapped as light (81%), 16% as moderatel 3% as severight severity polygons weraoted

north of Whistler, south of Lillooet Lake, north
Haylmore Creek), up the Lillooet River My, and around Meager CredWdoderate severity polygons

were recorded in the Ryan River, along Phelix Cré@&kquille Creek, Birkenhead River and southwest

of Spruce CreeKThe lastwestern spruce budworoutbreakbegan in 2006peakedn 2007with 18,702

haaffected and haddeclined tdfewerthan 100 haffectedby 2010.
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Wildfire affectedapproximately4,000 ha the largest occurring nea —
Salal Creek and Boulder Creek along the Lillooet River, nort
Birkenhead Park along Sockeye Creek, and north of Mount Curr
Spetch CreekMamquam fireat right, Credit: B.A. Blackwelland
Associates Ltg. Drought damage affected 80 ha and was often
associated with rocky argawhere moisture i€an besitelimiting
factor. Thirty-five hectaresvere mapped sidrought mortality.

Bark beetle mortaly was minimal across Soo TSAnpacts due to
western balsam bark bé=teclined to600 ha,down from 1,693 ha
affected in 2022The most concentrated patches were noted arc
Whistler (northeast of Cheakamus Lake, along the north sidg
Fitzsimmons Creek, and Wedge Creek), near Pemberton (on the
side of RutherfordCreek, Miller Creek and the Ryan River), up t :
Lillooet River (Salal Creek and North Creek) and North of Mount

Currie (Spetch Creek)Mountain pine beetle affected 366 &adoccurred in many of the same areas as
westernbalsam bark beetleSpruce beetle and Dougladir beetle mortality were eachmapped on
approximately 50 héTable 4).

Sunshine Coast TSA

Wildfire (2,081 ha) and drought (173 ha) were the primary abfotist health facteraffecting forests in
Sunshine Coast TSAhe largestwildfires occurredin the proximity of Sechelt, Jervis, and Toba Ialet
74 ha of dought damage aremapped aslrought mortaliy. Young Douglasir stands and mature cedar
stands were most impacted by drought staesswere located iSechelt Inlet, north of Tetrakron Park,
and along the Brem River north of Toba Inlet

Bark beetle mortality was minimal and primarily attributed twumtain pine beetle (164 hillowed by
wesem balsam bark beetle (130 h#)festationswere mapped along the Bishop River and Bgate
River northeast of Bute InleGpruce beetle affected 45 Neestern hemlock looper affected only 8 ha in
2023.

16



South Area

Twenty-one unique damage agents were mapgpadng the 2@3 surveys compared to 28 in 2022,

affecting gproximately1,167099 hectares overBLTSAs (including Cascadia TSA near Revelstoke).
Damage caused by agents such as drought or fire was counted as one unique damage agent, although they
were recorded in separate categories (e.g. drought causing mortality; doawgimg only foliar
symptoms).A new damage code for woodborers (NDW) was added in 2023 to reflect the complex of
drought, heat and woodborer damage observediginout the southern interidbamage mapped in 2023
increased by 632,10Bectaresfrom 2022, represdimg a 54% increase Appendix A). A significant

proportion of the 2023 increase in damage recoxdasl due towildfire activity (303,477 ha burned),

drought (261,940 ha affected) and western spruce budworm (285,039 ha defokqupehdix A;

Figure 5).

Conifer
diseases, 0.3%

Post-fire, 1% Other, 1%

Bark beetles,

15% = Bark beetles

= Coniferous defoliators

= Deciduous defoliators
Drought

= Woodborer

= Fire

= Post-fire

I = Conifer diseases

Woodborer,

i = Other
0.4% Deciduous

defoliators, 1%

Figure 5. Proportion of hectares damaged in southern B.C. in 2023 by major biotic and abiotic.agents

Drought damagéCredit: B. Zimonick) Wildfire (Credit: B. Zimonick)
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Total area affected by bark beetles declined.b®,364ha to 178,986ha damayed representing a 39%
decreaseAll four major bark beetles (Douglds beetle, spruce beetle, mountain pine beetle, and western
balsam bark beetle) experienced a decline in hectares aff€iteale( 6). Western balsam bark beetle
remained the most prakent bark beetle, affecting 126,330 ha over the three regions; however, the
majority of the area affected was mapped as trat@o(of trees in the stand recently killedhe total

area affected by western balsam bark beetle declined by 25% from 2028jneiT SAs declining and

five TSAs increasingn ha affectedAll TSAs in the Thompson Okanagan Region saw an increase in
western balsam bark beetle activity, increasing from 63,68 B822 to 74,280 ha in 202Bamloops

TSA had the highest level of wtern bark beetle infedtan, with 30,714 ha recorded@he Arrow TSA in

the Kootenay Boundary Region was the only other TSA reagrdimincrease in infestationSpruce
beetle infestations declined by 90% from 32,773 ha affected in 2022 tol&262@3. Only the Arrow,
Golden and Okanagan TSAs saw very small irs@eadn spruce beetle activiyouglasfir beetlesaw a

69% decline in 2023, with only 16,003 ha affectedmpared to 45,092 ha in 2022f the 14 TSAs
recording Dougladir beetle activity only two TSAs (Quesnel and Restlke) did not decline in 2023.
Although the total area affected by mountain pine beetle declined in the southern interior, from 44,999 ha
in 2022 to 33,394 ha in 2023, areas in the Kootenay Boundary Region saw incotiagigdraé TSAs.

Mountain pine beetle Western balsam bark beetle
45,000 300,000
40,000 =2014 =2014
35,000 2015 250,000 2015
g 000 22: = 200000 22:
o 25,000 T
% 20,000 =2018 £ 150,000 =2018
£ 15,000 =218 2 400,000 2019
10,000 2020 w2020
5,000 2021 50,000 w2021
o I II. I| u2022 o u2022
Thompson Kootenay Boundary Cariboo = 2023 Thompson Kootenay Boundary Cariboo =2023
Okanagan Okanagan
Spruce beetle Douglas-fir beetle
30,000 90,000
=2014 80,000 =2014
25,000 2015 70,000 2015
3 20,000 22: 3 60,000 221:
E 15,000 =2018 é 20000 =2018
= ® 40,000
£ 10,000 2019 F 30,000 =019
=2020 20,000 =2020
5,000 w2021 10,000 w2021
o u2022 o u2022

Thompson Kootenay Boundary Cariboo = 2023 Thompsen Kootenay Boundary Cariboo =2023
Okanagan Okanagan

Figure 6. Hectares affected by the four major barktteein the south area ovéf years.

Damage caused by insect defoliators increased by 159,066 ha in 2023, mainly due to a doubling in the
area affected by western spruce budwomd a substantial increase in area defoliated by tbstesn
hemlock looper compleMany hemlock areas with mapped defoliation could not be ground checked, so

it is assumed that the damage was caused by a complex of defoliators, includerg,|sap/fliesand
budworm. Western spruce budworminfestations expanded significantly in Kamloops, Merritt and
Lillooet TSAs in 2023 Appendix A). Aspen serpentine leafmineontinued to decline, ith only 15,607
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ha defoliated.The Arrow, Cranbrook and Kootenay Lake AsSSsaw very slightincreases in area
defoliated. Williams Lake and Kamloops TSAs had the most defoliation, with just 8y000 ha mapped
in each TSABalsam woolly adelgidamage was mapped on 0.25 ha inlib@ Mile HouseT SA.

Western balsam bark b#e (left) and western spruce budworm damage (right) Credit: B. Zimonick

Drought and drought related damage comprised 23% of all damage recorded in the southern interior in
2023, affecting multiple species anceagasses of trees and starfeidliar danage was the most prevalent
symptom dserved, affecting 261,940 Hdortality due to drought affected 877 h&.new phenomenon

of woodborefcaused mortality was observed in 2023, affecting maturerandiure stands, over 4,631
ha. Several species were a@dted and killed by woodborer including Dougdiis lodgepole and
ponderosa pine, and western lar¢towever,much of the woodboreraused mortality was not captured
by the aerial overview surveys since the affected trees dropped their needles willgartbéattack or
was not distinguishable from old Dougiis beetle mortality. Wildfires dominated southern interior
landscapes in 2023, bung over 303,477 ha in 14 TSAGkanagan TSA (84,644 ha), Kamloops TSA
(66,910 ha), Lillooet TSA (40,234 ha), \lidims Lake TSA (37,392 ha) and Quesnel TSA (22,760 ha)
suffered he highest losses due to fiRostfire mortality was mapped on 12, 912 ha.

Drought damage to lodgepole pine north of Kamloops

Other miscellaneous damage was mapped, including aspenededdar flagging, flooding, slides, and
windthrow @Appendix A) over 15,350 haSmall amounts of bear damage (90 ha) were recorded in 8
TSAs.
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Very little foliar disease damage was observed ir82@&h larch needle blighdnd white pine blister rust
affeding 3,295 ha and 43 ha, respectively.

2023 wildfirei Lillooet area(Credit: B. Zimonick)

Southern Interior Overview

Woodborers, wildfire and drought

Woodborers are an ecologically important guild of insects that include the Bupre@taddeaded
woodborers) Cerambycidag¢roundheaded woodborersgnd Siricidaghorntails or wood wasps).hey

are integral to nutrient cycling, forestcegssion and forest food weli3rought, extreme summer heat

and wildfire may create defensively compromised treddch are unabldo repel invading insects such

as woodborers and bark beetles. These trees are the preferred hosts of woodborers and produce volatiles
that are highly attractive to subcortical, woodboring inseCtstain woodborerspecis are known to

locate burned treeBy sensing heat or smoké&/oodborerscommonlyinfest areaswhere firedamaged

trees are located; leading to severe degradation of high value stand$oslatestfire salvage logging.

In recent years, we have seen a bujidof these sutortical insects on the landscape and a shift from
invading primarily postvildfire settings to infesting and killingpparentlyhealthy, live trees.
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During the summer and fall of 2022 and into 2023, there were numerous reports and observations of
damagecaused by woodborers and other insects infestinglirrag@d and droughstressed tree©ver

4,600 ha of woodborer dage were mapped within 7 TSASround checks and aerial surveys revealed

that woodborers were killing DougHis, ponderosa pine, westelarch, and t@ lesser degree lodgepole

pine. Primarily mature trees were attacked, but numerous young lodgepole pine {2Qge/dérs)vere

also attacked and killedVithin past wildfires, many large, moderately burned Doufitaand ponderosa

pines vere infested with high numbers of woodborers belonging to the Buprestidae, §edaaband
Siricidae familiesWoodborer activity within wildfire settings seemed to be competing with Dodiglas
beetles, whiclalso infest firedamaged treeJhis interadon of the two subcortical dwelling insect guilds

could help reduce Douglds beetle populations.

Widespread, scattered mortality from this woodborer/fire/drought complex was observed in the 2023
AQOS throughout southern B.C., including areas in the Garifhompson, south and central Okanagan,
Similkameen and Kootenayagpendix A). Woodborer damage was not recorded in other parts of B.C.
despite significant areas of past damage from wildfire, drought and bark bédetids ). The highest

levels of motality were mapped in the Okanagan (1,705 ha), Kamloops (1,351 ha), and 100 Mile House
(1,211 ha) TSAs.

Trees killed by drought and woodborers at Skimikin Liakkanagan TSA

Table 6. Hectares affected by fire, drought, woodborers and bark beetles tishBGolumbia and the southern
interior in 2023, showing the percent of this damage recorded in the southern interior.

Ha affected in 2023

Damage agent B.C. Southerninterior % damagen South
Wildfire 2,845,186 304,253 11%
Postfire mortality 18,281 12,912 71%
Drought (foliage damage) 296,151 262,203 88%
Drought (mortality) 1,648 877 53%
Woodborer damage 4703 4703 100%

Bark beetles (all species) 2,322,575 178,986 8%
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Woodborers mine within the phloem and sapwood of highly stressed trees, aaftising severe
degradation of trees and stands schedigdeg@ostfire salvage harvesHowever, these insects also serve

in the natural successional process of habitats altered by fire or bark beetles and serveoaseresaf
woodpecker specielt.was due to the extreme woodpecker action on infested trees in burned areas and on
presumably live trees not in burnt areas that the extent of woodborer activity was noticed beginning in
2022.

LARER
Woodborer mining and stain ~ Woodborerdamagéan IsadoreCanyonCranbrook TSAM. DuthieHolt)

The life cycle of cerambycid and buprestid beetles is dominated by the larval stage, which typically lasts
one yearbut can extend to several yedfemalebeetlesdeposit eggs in bark crevices, under bark scales,

or in small niches cut into the bark, and have been observed to avoid oviposition where bark beetle
activity is high Larval stagedeed within the cambium layer during early development and later tunnel
into the sapwood and heartwood.unneling introducesuhgi that reduces the economic value of
harvested timberbut also facilitates the decomposition of dead wood, recycling nutrients and reducing
fuel loads Adults emerge and fly during the warmer months, seeking out recently dead or weakened
trees and reently cut or decked tree®Voodborers are often attracted to trees infested by bark beetles
such as DouglaBr beetle and western pine beetle, and woodborer larvae may consume bark beetle larvae
if they encounter them in the phloem.

Cerambycidae leva Buprestidae larva Siricidae larva
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Most woodborers are unable to attack healthy trees and are more often attracted to tréeg releas
chemicalstresssignals with a reducedhbility to producedefensive chemicals (e.g. pitch, resiBpme
woodborerdocate burned trees by sensing heat or smoke.

Siricidae Cerambycidae

Cerambycidae Woodborer damage
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Insect Defoliators General

Methods used to monitor defoliator populations

There are several methodsedsto monitor or pedict defoliator population®Brief descriptions of the
most regularly used methods are described helawie informationthat ismore detailed is provided
within separate defoliator sections.

Methods include:

1. Aerial overview and deti@d mapping of defoliation provides the most current information on
extert and severity of defoliatiorDetailed aerial surveys are conducted when planning control
programs.

2. Annual trapping with pheromones at permanent sample siteSsYP®rovidesdata that can
highlight trends in populations antle used topredict imminent defoliation.Trapping is
conducted annually for DougHis tussock moth and western hemlock looper.

3. Threetree beatings an assessment opecies richness and abundangéis is atechnique
conducted annually to collect defoliator larvae at permanent sample sites (often coupled with
moth trapping). Threetree beatings are conducted at Dougiagussock moth and western
hemlock looper PSs throughout the southern interior and a additional thirteen PS
established in the East Kootenays to monitor western spruce budworm and other defoliating
insects.

4. Egg mass surveysconducted late summer or fallhese surveys provide an estimate of predicted
defoliation (defoliator populati©) in the next seasoigg mass surveys are most often conducted
for western spruce budworm and Dougfiagussock moth, and occasionally western hemlock
looper, as part of the planning process for control programs.

Western spruce budworm egg masst¢hed) Douglasfir tussock moth egg mass

In 2023, approximately 384,256 ha of deciduous and coniferous forests (including 189 ha by an unknown
defoliator) were impacted by insect defoliators, up from 225,001 ha mapped ifR2gate 7). Conifer
defoligtion incresed almost twdold over 2022.Deciduous tree defoliation saw a 45% decline from
28,597 hain 2022 to 15,607 ha in 2023spen serpentine leafmin@Phyllocnistis populiella was the

only deciduous defoliating insect recorded in 2088pendix A).

Three species of coniferous defoliators were recorded, wiéstern spruce budworifChoristoneura
freeman) affecting the largest area of southern interior foredtestern spruce budworm increased
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dramatically throughout Kamloops, Merritt and LillodeSAs in the Thompson Okanagan Region, with
over 285,000 ha infeste@igure 8). This dramatic increase in extent and severity of defoliation marks
the start of the next outbreak cycle in tiegion.Populations declined in the Cariboo Region except for
podkets of new infestation mapped in the Quésh®A, which covered 1,211 h&efoliation in the
Quesnel TSA is in an historic area of budworm infestation, just north of Williams Lake TSA on both
sides of the Fraser River, near Wayne Creek on the west siddaaguerite on the east.

Active infestations of thevestern hemlock loopgtambdina fiscellaria lugubrogancreased by 69% in
2023.Western hemlock loopatefoliation was mapped over 67,956 ha in 2028yre 8) compared to

36,467 ha in 2022The incrases occurred in Kamloops and Okanagan TSAs, whereas all other infested
TSAs recorded declining populationgfestations in Kamloops TSA occurred in the northern portion
throughout Wells Gray Park and along the North Thompson River from White Rivalbreda. In
Okanagan TSA, new infestations were mapped at the north end of Seymour River, Ratchford Creek and
south to Eagle and Shuswap Rivers.

The only other conifer defoliator detected in the 2023 AOS flightgufe 8) was thetwo-year cycle
budworm(Choristoneura biennis which wasin its secondyearin the south (Merritt and Lillooet TSAs
and offyear farther northThe total area aftted in the southermierior declined to 15,466 hElowever,
Merritt and Lillooet TSAs saw increases in area affedi@gdpendix A). Two-year cycle budworm
populations in the Cranbrook TSA were not recorded durin@@23 aerial overview surveys because
symptoms were maskdyy spruce and western balsam bark beetle attack in the same dtamtsuglas
fir tussock mothOrgyia pseudotsugajalamage was mapped in 2023.
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Figure 7. Area affected by deciduous and coniferous insect defoliators202% * In 2023, there was an
additional 189 ha of defoliation mapped (causal agent not identified or included in this figure).
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Two-year cycle budworm Western spruce budworm
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Figure 8. Hectares affected by four major conifer defoliators in the southern interior of B.C.-@I2R3).

Western spruce budworm, Choristoneura freemani

Western spruce budwordefoliation of Dougladir was mapped isevenTSAs in the south area in 28
(Appendix A) compared tesix TSAs in 2022, for adtal of 285,039 ha defoliate@®opulations declined
significantly in the Cariboo Region, most notably in Williams Lake TSA, where the outbreak is now
centred in the McEwen Creek area west of the FrasevR r and t larea edsbd thesFra€er e e k
River. Total defoliation mapped in 100 Mile House TSA declined, but was stiltaoies at 37,175 ha
affected.Budworm moved into areas from Helena Lake southeast through Exeter Lake and there were
exparsions in the south near ChasMapped defoliation in the Thompson Okanagan Region increased
11-fold, notably in Kamloops, Merritt and Lillooet TSAAgpendix A). Large infestations were mapped

in Kamloops TSA north of Hwy. 99 near Two Spring Creek, inthedrhyt e Hi | | s, Gal | a
south through the Hat Creek area, and from Finrelyelsouth to Blue Earth CredRatches weralso

noted near Venables LakBudworm is building in historic areas within Lillooet TSA, through the
Marble range into 100 MiltHouse TSA, near Mount Cole, Pavilion Lake, and near Kwotlenemo
(Fountain) Lakesouth along the Fraser Rivdn Merritt TSA, infestations were mapped from Logan

Lake south to Merritt, and in numerous Dtasgfir sites south of MerrittLarge areas of defialtion were
recorded near Tahla Lake, Boss Lake, Davis Lake, and in the Pothole Graailear Kentuckplleyne
Park.Near Princeton, populations expandedth of the Similkameen Rivefhe Coast Region also saw

a significant increase iwestern spruce dndworm damageDefoliation was mapped along the Coast
RegionThompson Okanagan Region boundary from Hope to north of Pemberton.
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The Cariboo Region sprayed 40,000 ha of priority Doufjiastands with the biological insecticide Foray
48B (Bacillus thuringensis var. kurstakiP.C.P. No. 24977) in June 2023 to mitigate damage from
western spruce budworm defoliatiofiaple 7; Figure 9. Seven blocks were treated inng 2023 at 2.4
litres per haWestern Aerial Applications Ltd. conducted the aerial apptinatusing two 315B Lama
helicopters and two Hiller UH12ET helicopters, each equipped with four Beecomist 36bwliralume
hydraulic sprayersSpray conditions were optimal.

Table 7. 2023 western spruce budworm spray blocks in the Cariboo Regionnghdegck location, hectares
treated and litres oB.t.k.applied.

Litres B.t.k.
Block Hectares applied
1. Jesmond 6,815 16,356.0
2. Big Bar Lake 1,144 2,745.6
3. Tinmusket/Dog Creel 19,321 46,370.4
4. Canoe Creek 6,261 15,026.4
5. Meadow Lake S 983 2,359.2
6. Meadow Lake E 742 1,780.8
7. Meadow Lake N 4,734 11,361.6
Total 40,000 96,000.0

0 3 6 12 18 24

-—— K

Figure 9.Western spruce budworm 2023 spray bloc Mature western spruce budworm lan
in the Cariboo Region.
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Efficacy assessment

Pre and postspray laval sampling was doneear Poison Lake within a treatment aaea a comparable
unsprayed aredg quantify larval density and treatment efficaclrespray sampling was dordeine 13,
2023,the day before.t.k. treatment, anghostspraysampling was donat set intervals after treatment
(Table 8).

Budworm larval density at the pepray sampling time was just oviere larvae per rfoliagein both tre
treatment and control siteBy the final postspray samplingthere werealmostno larvae found irthe
treatment blockand on averagefour larvae per rhfoliage in the control site Table 8). The B.t.k.
treatment achieved very high larval mortal{y00%) compared to 69% natural larval mortality in the
control site

Table8. Pre- and postspray larval samling was conducted in one treated and one control (untreated) area where
western spruce budworm populations were comparable prior to treatment.

Live larvae per % Mortality
Sampling Prespray 1%post  2"post 3“post 4" post
location (June 13) (June 19) (June 26) (July 3) (July 10) | 1% 2 g 4
Poison Lake
-B.t.k. 54 57 0.3 15 0.2 0 94 72 100
Poison Lake
- control 5.3 4.6 2.8 4.8 4.0 13 47 9 69

Defoliation p&dedictions for 202

Fall egg mass sampling is conducted to predict defoliatidhe following yeaand b determine whether
stands will require B.t.k treatment Current, historic, and predicted defoliation at&ken into
considerationwhen determining population trendand which areas are most at risk fongoing
defoliation anddamageln 2023, 233 sites wersampled for western spruce budworm egg maissdse
south areaand 12 sites were sampléd the Chilliwack areatotalling 245 sites sample(Table 9).
Defoliation estimates are based on the number and densiyggahassefound.Of all the sites sampled,
33% predicted no defoliation in 28258% for light defoliation 8% for moderate defoliatiorand 1% had
a praliction of severe defoliationThese predictions were very similar to those in 2023024, pray
treatmentsare plannedor Kamloops and Merritt TSAs within thEhompson OkanagaRegion as well
as select sites within the Cariboo Region

- 4

Western spruce budworegg mass 2023 western spruce budworm defoliation
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Of the 110 sites sampled for egg masses in @&iboo Region50% had no egg masses (Talbie Fifty
sites @5%) predicted light defoliation andl sites 6%) predictedmoderate defoliation in 2@2 with the
majority of sites predicting any level of defoliation located in 100 Mile House. TB¥% 7% d sites
sampled in the Thompson Okanagan Region had no egg masses, while the majojityrésidsted light
defoliation. Due to the physical constraints of sampling, a building populatan often be
underestimatedMost egg masses are deposited in thd-o upper crown of overstory trees, often
beyond the reach of sampling.

Table 9. Results of the fall 2023 western spruce budworm egg mass sampling in the southern interior and
Chilliwack District.

2024 predicted defoliation (No. sités)  Total | No. eggmasses

Region and TSA Nil Light Moderate  Severe # sites| Avg. Max.
Cariboo

100 Mile House 15 31 4 0 50 214 117
Williams Lake 40 19 1 0 60 4.9 59
Total 55 50 5 0 110

Thompson Okanagan

Kamloops 6 38 4 0 48 19.6 75
Merritt 1 54 2 0 57 18.6 85
Total 7 92 6 0 105

Kootenay Boundary

Boundary 18 0 0 0 18 0 0
Coast

Chilliwack 2 0 8 2 12 86.0 186
2023 Total 82 142 19 2 245

*The number of sites indicating nil, light or moderate and severe defoliation in 2024 ibisT&A, with the average number of
egg masses per 16ivliage per tree (10 trees sampled per site) by TSA and the maximum number of egdonadsasa site
within a TSANIl = 0 egg masses; Light =-50 egg masses; Moderate=350 egg masses; Severet50 egg masses.

East Keopet ena @gmmpidi ¢ e s

In 2007 thirteen permanent sample sites (PS&ymerly monitored by the Forest Insect and Disease
Survey Unit of Forestry Canagaere reestablished in theast Kootenays to monitor the incidenae
western false hemlock loopedepytiafreemanj and western spruce budwor@horistoneura freemani
(Figure 10). Historically, the East Kootenaysiave incurred very little damageom western spruce
budworm.However, gven climate change and Douglssencroachment throughout the Rocky Mountain
Trench conditions may becommorefavorable.In 2023, no vestern spruce budworlarvae werdound

at any of the plots and no defoliatisas observedDefoliator diversity and incidenceras up slightly

from 2022 with six other defoliators collected, the most abundant being the greenstriped forest looper,
Melanolophia imitateandEupithecia olivaceaa rather nowlescript solitary defoliator
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Figure 10. Permanent sampling sgdistribution in the Rocky Mountain Trench.

Western hemlock looper, Lambdina fiscellaria lugubrosa

Western hemlock loopetefoliation was mapped @v,956 ha irfive TSAs in 2023 compared to 36,467
ha in nine TSAs in 2022 (Appendix A). No defoliation was mapped in Cranbrook, Golden, Revelstoke
(and Cascadia) TSAsndicating the collapse of abbutbreaks previously recorde@nly Arrow and
Kootenay Lake TSAs in the Kootenay Boundary Regiondmadll patches of defiation. Williams Lake
TSA recorded defoliation on 528 ha; 1,457 ha decline over 2028ignificant increases in western
hemlock looper defoliation were recorded in Kamloops and Okanagan TSAs, 31,170 ha and 35,297 ha
respectively, ithe Thompson Okanagaregion.nfestations in Kamloops TSA occurred in the northern
portion throughout Wells Gray Park and along the North Thompsomr Rora White River to Albreda.

In Okanagan TSA, defoliation was recorded near the north end of Seymour River, Ratchfardrdree
south tothe Eagle and Shuswap RivePeriodically outbreaks of western hemlock looper occur within
interior Dougladfir stands, but a defoliation on Dougla$r was noticed in 2023.
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Trapping-taredc tbreragd ng

Western hemlock looper and asited defoliators are monitored annually at permanent sampling sites
using a combination of thraeee beating and/or moth trapping (six-tnaips placed per sitefrigure 11).
Threetree beatingand moth trapping were done at 16 siteshim Thompson Oksagan Regionln the
Kootenay Boundary Region, thréee beatings were done & &ites, while mothrapping was done at
10 sitesIn the Cariboo Region, thraeee beatings were done at 10 siesi moth trapping afl5 sites.
The Coast Region did mothappingat 11 sitesin 2023 which were newly established in 20ZPhree

tree beatings were undertaken in early to-thity at all sites anddps were placed at this tim&.60 cm

x 90 cm drop cloth and a 2rBeter pole were used to conduct the tree bgatiAll defoliators, both
primary and secondary, were recordiedhe samplesTraps were collected late September through early
October 203.

The average number of western hemlock looper moths caught pedethped again in 2023 in the
Thompson Okanam, Kootenay Boundary and Cariboo Regi@hable 10). There was a slight increase

in the average number of moths caught per trap at the 11 sites in the Coast Region, from 23 to 30 moths
per trap
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“{)("'J : ‘}/\\ ol %Rgbsc_{m A Three Tree Beating and Six Trap Cluster
N - p - &~ A | s =
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Figure 11. Locations of western hemlock looper permarsampling sites in the TOR, CAR and KBR.
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Table10. Average number of western hemlock looper moths caught peapikluster in the Thompson Okanagan,
Kootenay Boundary, Cariboo and Coast Regions, Z20%3.

Average moth catch per trap

Site # Location 2016 2017 2018 2019 2020 2021 2022 2023

Thompson Okanagan Region
1 Serpentine River 1 9 18 38 448 541 89 8
2 Thunder River 2 34 146 107 489 266 88 321
3 Mud Lake 1 14 294 120 549 442 30 7
4 Murtle Lake 3 51 134 316 533 1,130 15 13
5 Finn Creek 0 14 43 237 356 37 5 5
7 Scotch Creek 4 34 311 222 844 108 15 5
8 Yard Creek 17 72 29 145 121 139 89 88
9 Crazy Creek 2 32 143 146 660 14 6 3
10 Perry River North 10 - 302 197 289 121 32 24
11 Three Valley Gap 8 55 234 291 314 68 27 15
12 Perry Rver South 8 30 156 233 128 99 5 3
13 Kingfisher Creek 27 50 241 211 260 51 10 6
14 Noisy Creek 12 47 128 178 88 19 21 11
15 Shuswap River 6 49 161 422 848 40 16 14
16 Greenbush Lake 11 81 140 515 724 138 130 45
17 Adams River/Tum Tum O 39 84 119 716 142 55 24

Average of sites 7 41 160 219 460 209 40 37
Kootenay-Boundary Region

66 Sutherland Falls 1 - 72 235 1,195 1,234 1 4
72 Tangier FSR 1 19 98 56 196 67 5 13
73 Martha Creek 3 23 86 33 439 1,121 24 6
74 Goldstream River 3 42 b5 257 1631 2,213 27
75 Downie Creek 9 9 35 246 2,387 1,062 50 42
76 Bigmouth Creek 1 26 25 88 375 1,784 52 24
78 Carnes Creek 3 15 8 257 766 1,354 15 41
83 Begbie Creek 0 50 97 658 1,283 2,775 28 4
84 Pitt Creek Rec. Site 2 50 60 342 1,555 2,449 138 12
85 Kinbasket Lake 2 20 145 518 967 703 106 7
87 Jumping Creek 5 41 68 NA - - - 13

Average of sites 3 29 68 269 1,079 1,476 45 17
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Tablel0.

Continuedé@é

Average moth catch per trap

Site # Location 2016 2017 2018 2019 2020 2021 2022 2023

Cariboo Region
N1 302 12 0 0.2
N2 99
N3 18 47 0 0
N4 828 9 0 0
N5 41 18 1 0
N6 29 9 2 0
N7 183 2 0 03
N8 50 43 0 0
S1 105 9 0 0
S2 466 42 0 05
S3 5 15 1 0.2
S4 5 5 0 0
S5 46 0
S6 5 23 1 038
S7 3 68 5 17
S8 7 9 0 0

Average of sites 137 22 1 02

Coast Region(3 traps per site)
1 Chehalis River 17 57
2 Statlu Creek 9km 11 18
3 Statlu Creek 10km 16 45
4 Salsbury 4 7
5 Burke Prov. Park 5 0
6 Belcarra 52 81
7 Seymour Prov. Park 6 0
8 Lynn Creek 125 90
9 Rainy River 3km 3 12
10 Rainy River 4km 7 7
11 Rainy River 5.5km 9 9
12 Coquitlam watershed 191 52 1,054 1,731 30 118 86
13 Seymour watershed 71 897 1,925 295 76
14 Capilano watershed 18 1,045 1,450 1,036 116

Average of sites 191 47 999 1,702 30 122 43
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Very few defoliating insect larvae were recorded in the 2023 beafiradse(11), decreasing frons07
individuals in 2022 to 72 in 2023 .he richness (diversity of insect species) remaisiedlar ateight
species recordedhe blackheaded budwormAleris gloveranawas the most abundant, with 35 larvae
recorded from samples ithe Kootenay BoundaryRegion (Table 11). This species often increases
following the decline of hemlock loopevery fewwestern hemlock looper larvaesre found.

Table11. Insects collected from the 2023 thtteee beatings at permanent sample sites located in areas ofihistor
western hemlock looper defoliation in the Kootenay Boundary, Thon@smmagan and Cariboo Regions.

Region andotal number of insects caught
Kootenay Boundary | Thompson Okanagar Cariboo
Defoliator species (24 sites) (16 sites) (10 sites)
Westernhemlock looper 0 5 3
Black-headed budworm 35 0
Sawflies 0 2 0
Greenstriped forest looper 7 0 0
Cladara limitaria 2 0 0
Semiothisa unipunctaria 4 0 0
Eupithecia olivacea 4 0 0
Macaria unipunctaria 10 0 0

Western hemlock looper defoliati¢@redit: B. Zimonick)

34



Douglasfir tussockmoth, Orgyia pseudotsugata

In 2019, theDouglasfir tussock mothbegan aroutbreak cycle in the southern interior, with numerous
singletree epizootics and patches of defoliation recorded for a total of 257680m2020to 2022 there
was a dramatic decline in active tussock moth defoliatimhno @foliation was mapped in 2023.

Annual mo ni t-torra mgc Ilwa ¢ the rsg X

Outbreak periodicityf Douglasfir tussock mothvaries by Outbreak Area (geographic locajiand can

range fran 5 to over 46ear intervalsTypically, in the southern interior, we experience an outbreak in

one or more of th Outbreak Areas every decadlféhen a consistent upward trenfl moths caught in
monitoring trapgs found in a stand fa2 to 3 years (average over 10 moths per trap), or if an average of

25 moths or more per trap has been caught, ground surveys for egg masses are recommended and
defoliation may occur thillowing summer.The most recent outbreak cycle was centred in dréGo,

beginning in 2019 and collapsing by 2021.

Douglasfir tussock moth lures from threghemicalcompaniesvere deployedin 6-trap clusters at each
trapping sitebetweer?016and 2019t0 compare the efficacy dfiethree lure types in attracting tusko
moth and accurately predicting imminent outbreaks: St¢®slida); WestGreen Global Technologies
(ChemTica); and, Synergy Semiochemi@gigure 11). Scott§ is no longer supplying the same lure, so
only two luretypes are availableSince 2020, eitkr or both of the WestGreen Global Technologies and
Synergy Semiochemicals lurbave been placed at each si#.lures hare a loading of 5ug pheromone.
Traps are set out iimes of 6 traps at each trapping site in the Thompson Okanagait€8) Kootenay
Boundary Regioif9 sites) andCariboo (15 sites) Regiorfigure 11).

Average trap catchagmained lowat all trap sitesn all OutbreakAreas (Table 12), except for the

Woods Lake site in the Okanagan Outbreak Area, which had 34.4 moths pBusptussock moth and

pine tussock moth were presdhtoughout the southern interior at elevatemnbers compared to past
years.Pine tussock moth was found at 13 sites for a total of 203 moths and 125 rusty tussock moths were
trapped at 8 sites.

Sh AP WA

A Six-Trap Clusters

D Outbreak Areas

hAnMNn

Figure 11. Location of Dougladir tussock moth @rap clusters throughout the southern interior.
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Table12 Average number of Douglds tussock moths caught pertéap cluster in the Thompson Okanagardan
Cariboo Regions (2018023).

Average moth catchgp site

Site Location 2016 2017 2018 2019 2020 2021 2022 2023 Comments
Kamloops (KA)

1  MclLure 55 89 109 212 65 1.2 36 58 6PTM

2  Heffley Creek 26.6 26.8 324 186 404 0.0 19 20 2PTM

3  Inks Lake 01 01 0 02 00 00 08 08 2P

4  Six Mile 34 38 99 231 323 00 04 27

9  Stump Lake 0 03 01 13 0.0 0.1 01 05

10 Monte Creek 38 64 78 201 303 00 07 58 38RTM;7PTM
11 Chase 1.7 03 34 59 20 03 01 03 23RTM;42PTM
48 HaywoodFarmer 9.6 203 26 0.1 14 2.0

49 Buse Lake 54 141 145 0.0 0.6 2.8

Average of sites 59 6.7 88 137 143 02 11 25

Okanagan (OK)

12 Yankee Flats 3.2 0.5 2.3 1.2 2.4 0.0 1.1 0.5 8RTM;2PTM
13  Vernon 14 5.3 0.4 0.1 0.6 2.0 56 4RTM; 14 PTM
14 Wood L&ke 76 170 413 170 312 43 89 344

15 June Springs 05 11 20 27 01 0.0 *

16 Summerland 07 09 03 16 01 0.1 0.0 1.7 1RTM

17 Kaleden 4.9 6.2 4.4 75 121 0.0 1.2 1.2

18 Blue Lake 115 173 344 183 1.7 0.8 6.1 * wildfire

45 Glenmore 53 90 254 20.1 195 0.0 *

Average of sites 48 7.1 144 86 84 09 32 87

Similkameen (SIM)

19 Stemwinder Park 86 8.2 298 181 17 03 05

32 Olalla 21.2 21.6 404 291 233 0.1 *

33 Red Bridge 88 74 93 94 109 0.0 15

36 Hwy 3 Lawrence Ranch 10.7 11.2 30.4 0.0 *

38 Hwy 3 Bradshaw Creek 17.7 103 29.2 368 221 03 0.7 438
39 Hwy 3 Winters Creek 76 76 277 174 138 02 08 27
40 Hwy 3 Nickelplate Road 8.8 9.7 31.3 187 217 01 11 33
19a Dougs Homested 16.8 13.8 40.7 360 243 02 04 05
41 Stemwinder 11.4 342 265 130 05 02 0.7
42 11.8kmOld HedleyRd 0.3 04 20 38 18 02 05 03
43 Pickard Creek Rec Site 55 6.8 316 145 202 00 08 23
44 57kmOIld HedleyRd 39 43 204 76 108 03 01 0.3

Average of sites 10.1 9.2 272 20 163 03 0.6 18
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Tablel2. Continuedeé@

Average moth catch per site

Site Location 2016 2017 2018 2019 2020 2021 2022 2023 Comments
West Kamloops (WK)
5 Battle Creek 03 0.7 0.9 *
6 Barnes Lake 25 99 77 254 162 0.0 *
7 Carquille/Veasy Lake 109 *
8  Pavilion 16 77 71 207 44 00 05 00 1PTM
21 Spences Bridge 25 73 86 145 101 0.0 0.0 0.0
22 Veasy Lake 9.7 * 1.7 137 162 00 05 1.2
23 Veasy Lake 5.8 *
24  Veasy Lake 6.2 * 6.7 186 00 04 06 1PTM
25 Hwy 99 8.7 *
26 Venables Valley 0.0 14 02 46 59 0.0 0.2 0.3
27 Maiden Creek 0.2 1.0 16 6.6 8.1 0.0 0.9 0.5
28 Hwy. 99 22 61 92 286 398 00 13 53 1PTM;1RTM
29 Cornwal 79 1.1 *
30 Cornwall 80 0.7 *
31 Barnes Lake 06 21 08 91 13 05 02 00 4PTM
46 Studhorse Road 22 112 24 0.1 0.7 05
47  Stinking Lake 03 68 05 00 06 00 5PTM
Average of sites 35 45 38 146 9.6 0.1 05 0.8
Boundary (KT) (9 sites in
2023) 06 13 23 5 57 03 28 23 116 PTM16 RTM
Cariboo (CAR) (16 sites in
2023) 1.6 2.4 1.8 5 0.5 0.3 1.8 3.4 34RTM

PTM=pine tussock moth; RTM=rusty tussock moth. *Indicates trapping site discontinued or inaccessible due to
wildfire or other issues.

Milk carton trap for Dougladir tussock moth monitoring (left) and winap for western hemlock looper
monitoring (right).
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Thr-Breee Beatings

Threetree beating is a procedure for sampling defoliating forest insecelamach involves beating the
foliage of low hanging brancheand collecting theallen insects on a tarpaulihreetree beating
provides temporal and spatial information on the richness and diversity of defoliating insects and is
conductedannually frommid-June toearly July.

In 2023, hreetree beating as conducted aP9 of the 33 monitoring sites irthe Thompson Okanagan
Region.All defoliators present on the drop cloth wedentified andrecordedDefoliator numbers were

up slightly from 2022, whiec had the lowest levels recorded since the establishment of these plots,
possilly due to a heat dome in 20Xouglasfir tussock motHarvae were not observed at any site in the
Thompson Okanagan Regiotlte most common defoliator recorded being gi&tdped forest looper
(Table 13). Five species of defoliators were recorded in the Thompson Okanagan Region sites, with
total of 24 larvae overallhe only major defoliator species recorded was western spruce budworm, found
attwo sites in the West KamlogOutbreak ared able 13).

Very few defoliators were recorded ithe West Kootenay sites in 2023, with total of 13 larvae
compared teevenin 202, 19 in 2021, and 76 in 202Defoliator diversity was up slightly from 2023
with five species recordedyp fromfour species in 2022, and down fragavenspecies in 2021 and 11
speciesn 2020.None of the major defoliator species were noted at any sites.

Table 13. Defoliators recorded in 2023 thraece beatings in Thompson Okanagan and Kootenay Boundary
Regi onsd i nt-faforestsr Dougl as

Green
No. Western striped
Outbreak | beating| spruce forest Total
Area sites | budworm| Sawflies looper Eupithecia| Dioryctria | Semiothisa| larvae

West
Kootenays 9 0 1 1 5 1 5 13
Kamloops 7 0 1 0 1 0 0 2
Okanagan 5 0 1 0 1 0 0 2
Similkameen 6 0 0 11 2 0 0 13
West
Kamloops 9 3 1 4 1 0 9
Grand Total 36 3 16 9 2 5 39

Douglasfir tussock moth ~ Western spruce budworn Sawflies Green striped forest looper
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Black army cutworm, Actebia fennica

Black army cutworn{IDA) was a major pest in the 1980sequentlyassociated with
prescribed burnd/Vith abundanwildlife activity and tight timelines for reforestatipn
increased monitoring is required to ensure this defoliator doesffeatt recently

planted areaslLarvae feed from April through June on a variety of hosts cagsi
s khootl e 0 t y p eTheg préfaval variaty of ehmubs and herbaceous plar
but will also feed onwestern larch, Douglafr, Engelmann/hybrid spruce an
lodgepole pineWhen populationsire low,black army cutworm feeds on its preferre
hosts as well as larchhowever,at moderate and outbreak populatiofeeding

switches to conifer seedlings such as DoufjlasEngelmann/ hybrid spruce an:

lodgepole pine.Seedling mortality can occuwithin a single year depeimd) on &+=<3\
population densityMost seedlings can sustain moderate defoliation (i.e., less N3a \
60%), with limited impact on their growth or survivaMoister sites recovemore
quicKy thandrier sites which mayexperience reduceleight growth andncreased
mortality due tomoisture stress.

Increases in black army cutworm populations may be noticed the following spring aftesessbn
wildfires (April through June)increase inblack army cutwornpost late season fires (July dligh
October) will generally occur the following summétigh-risk sites such as burned openings are the
preferred egg laying areaBhe more severe the burn (i.e. no to little vegetation remainihg)greater
the likelihood of high levels ofiefoliation on natural or planted conifer seedlintpe following year
ESSF, MS, SBS, ICH and IDF BEC zones are the highest risk areas, especially-gronghsites in
drier subzones.

Management strategies formlk army cutworm include.

1. Conducting spring surveym the natural vegetation to determitsgpresence.

2. Conducting adult pheromone monitoring in the summer (FilySeptember 1%
annually one to three years pdis¢, using baited mulipher or unitraps.

3. Depending on population levels, avoid sprptgnting or delay planting for one to three
years following a burn.

Predicted defoliation risk the following year using myphier traps can be categorized as low for <350
moths/ trap, moderate >38@200 moth per trap and high >1200 moths per {fagpsare placed at least
200 meters apart within the burn area, away from stand edges, with a ¥apgmplaced inside the trap.
Traps are placed at 0.5 m to 1 m hejgintd are checked and emptied periodically throughout the
summer.

Kootenay Boundary Regmohas been monitoring black army cutworm in various locations since 2018
using multipher trapsKigure 12). The number of trap sites and locations vary each year depending on
the occurrence and\serity of wildfires. Threesites were monitored in 2028vo sitesin BoundaryTSA
andone site in Invermre TSA. Trap catch numbers were low, averaging 14 moths per trap.

This year, taps were established in the Thompson Okanagan Region in the Whiteakekfire.
However, due to new wildfire activity in the areaccess was coff.
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Black army cutworm trap catch
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Figure 12. Average number of black army cutworm moths caught in traps in 5 TSAs2@B38in the Kootenay
Boundary Region.

Black army cutworm trap
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Thompson Okanagan Region

The Thompson Okanagan portion of the Aerial OvemwBurveys was carried out betwekiy 20" and
September 28, 2023 The surveys were completed 80.1 hours, over 4 flight days. Initially the
weather was good, but due to many wildfires, flights were delayed and visibiktyften poor due to
smoke There were large cone crops for a second year on several conifer species, particularlyfibouglas
and spruce, making it difficult to discern whether foliar discoloration was insect defoligtcone crops.

All surveys were conducted bBarbara Zimonik (Zimonick Enterprises) and Karen Balesh&and
utilized a Cessnal206Goperated byrort Langley AirLtd.

Spruce with large cone crops in foreground and western spruce budworm defoliation in background

Kamloops TSA

Douglasfir beetlewas mapped 0i,571 ha, down from4,867 fa in 2022,mosty as traceinfestation
(Appendix A). Active Douglasfir beetle infestation was very dispersed throughout the TSA, with many
small spots of new attack. There was a significant decline in the northern portion of thaeaBA
Clearwater and Blue River, while populations in the Knouff Lake, Louis Creek, and Paulat@ks
became more scattereflouth and west of Kamloops Lake, infestations were mapped near Fehr Lake,
Clemes Creek, Sabiston Lake, Blue Batreek and OregoJack CreekGround checks revealed high
levels of woodborers in trees attacked by Douflabeete and drought stressed treéisappears that
woodborer populations have in part contributed to the decline of Defigtesztle.

Spruce beetldeclined v only 46 ha mapped in 2023 andmountain pine beetl@as recorded. \dstern
balsam bark beetlmcreasedo 30,714 ha affected in 202Bopulations wer@bserved near Chuwhels
Mountain, Mount Lolo, west of Hiuihill Creek, and in the north portion of T®A near Granite
Mountain, Harp Mountain, and from Trophy and Table Mountains north to Battle Mountain.
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