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INTRODUCTION 

This report summarizes the results of the 2023 Aerial Overview Surveys, forest health operations, special 

surveys and research projects conducted in the southern interior of British Columbia, covering the 

Cariboo, Thompson Okanagan and Kootenay Boundary Regions.  The Aerial Overview Survey is 

performed annually by the B.C. Ministry of Forests and details forest damage due to bark beetles, 

defoliators, and other visible forest health factors, such as foliar diseases and abiotic damage.  Surveys 

were carried out using the standardized Provincial Aerial Overview Survey protocols 

(http://www2.gov.bc.ca/gov/content/environment/research-monitoring-reporting/monitoring/aerial-

overview-surveys/methods).  Polygons are used to record larger areas of continuous damage and are 

assigned severity ratings as described in Table 1.  Spots are used to record small, discrete groups of 

affected trees. 

Table 1. Severity ratings used in the Aerial Overview Surveys. 

Disturbance Type Severity Class Description 

Tree mortality Trace <1% of trees in the stand recently killed 

(including bark beetles, abiotic 

factors, and animal damage) Light 1-10% of trees in the stand recently killed 

  Moderate 11-29% of trees in the stand recently killed 

  Severe 30-49% of trees in the stand recently killed 

  Very Severe 50%+ of trees in the stand recently killed 

Defoliation* 
Light 

Some branch tip and upper crown defoliation, barely visible 

from the air. 

(including defoliating insect and 

foliar disease damage) Moderate 

Thin foliage, top third of many trees severely defoliated, some 

completely stripped 

  

Severe 

Bare branch tips and completely defoliated tops, most trees 

sustaining >50% total defoliation 

Decline Syndromes 

Light 

Decline with no mortality - the first detectable stage, 

characterized by thin crowns and no individuals without visible 

foliage 

Moderate 

Decline with light to moderate mortality.  Thin crowns are 

accompanied by individuals devoid of foliage.  Greater than an 

estimated 50% of individuals have some foliage. 

Severe 

Decline with heavy mortality - crowns are very thin and greater 

than 50% of standing stems are devoid of foliage. 

* Serpentine leafminer defoliation is rated according to the percentage of trees in the stand that are affected, based on tree mortality classes. 
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The 2023 surveys were completed between July 5th and October 13th (Table 2).  Flying conditions were 

challenging in 2023 due to many wildfires burning in the south, making for smoky skies and restricted 

flying zones.  A total of 344.9 hours of fixed-wing aircraft flying time over 65 days were required to 

complete the surveys, covering all areas within the Cariboo (CAR), Thompson Okanagan (TOR), and 

Kootenay Boundary (KBR) Natural Resource Regions.  These three Regions cover more than 25 million 

hectares, of which over 15 million hectares are forested.  

Table 2. Aerial overview mapping was conducted by trained contractors in the three Regions as follows: 

Region 

Start-end dates 

flown in 2023 Mappers Aircraft  

# 

Days 

# 

Hours 

Contractor 

company 

CAR - South July 20 - Oct 13 

Barbara Zimonick,  

Karen Baleshta 

Cariboo Air Ltd., 

Cessna-182 14 45.8 
Zimonick 

Enterprises 

CAR - North July 5 - Oct 6 

 

Nathan Atkinson, Tom Foy, 

Barry Mills 

Guardian Air, 

Cessna-182 13 104.0 
Industrial Forestry 

Service Ltd. 

KBR July 14 - Sep 16 

Neil Emery, Adam O'Grady, 

Jason Lessard Babin Air, Cessna 337 24 115.0 Nazca Consulting  

TOR July 20 - Sep 22 

Barbara Zimonick,  

Karen Baleshta 

Fort Langley Air Ltd., 

Cessna U206G 14 80.1 
Zimonick 

Enterprises 

Total       65 344.9   

 

  

Flight lines of aerial overview aircraft and mappers (right). Barbara Zimonick, Karen Baleshta and friend 
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SOUTH AREA SUMMARY OF MAPPED DAMAGE AGENTS  

Twenty-one unique damage agents were mapped during the 2023 surveys, compared to 28 in 2022, 

affecting approximately 1,167,099 hectares over 15 TSAs (including the 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; drought causing only foliar 

symptoms).  A new damage code for woodborers (NDW) was added in 2023 to reflect the complex of 

drought, heat and woodborer damage observed throughout the southern interior.  Damage mapped in 2023 

increased by 632,105 hectares from 2022, representing a 54% increase (Table 3).  A significant proportion 

of the 2023 increase in damage recorded was due to wildfire activity (303,477 ha burned), drought (261,940 

ha affected) and western spruce budworm (285,039 ha defoliated) (Table 3; Figure 1).  

 

 

Figure 1. Proportion of hectares damaged in southern B.C. in 2023 by major biotic and abiotic agents. 
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Total area affected by bark beetles declined by 112,364 ha to 178,986 ha damaged, representing a 39% 

decrease.  All four major bark beetles (Douglas-fir beetle, spruce beetle, mountain pine beetle, and western 

balsam bark beetle) experienced a decline in hectares affected (Figure 2).  Western balsam bark beetle 

remained the most prevalent bark beetle, affecting 126,330 ha over the three regions; however, the majority 

of the area affected was mapped as trace (<1% of trees in the stand recently killed).  The total area affected 

by western balsam bark beetle declined by 25% from 2022, with 9 TSAs declining and 5 TSAs increasing 

in ha affected.  All TSAs in the Thompson Okanagan Region saw an increase in western balsam bark beetle 

activity, increasing from 63,687 ha in 2022 to 74,280 ha in 2023.  Kamloops TSA had the highest level of 

western bark beetle infestation, with 30,714 ha recorded.  The Arrow TSA in the Kootenay Boundary 

Region was the only other TSA recording an increase in infestations.  Spruce beetle infestations declined 

by 90% from 32,773 ha affected in 2022 to 3,259 ha in 2023.  Only the Arrow, Golden and Okanagan TSAs 

saw very small increases in spruce beetle activity.  Douglas-fir beetle saw a 69% decline in 2023, with only 

16,003 ha affected, compared to 45,092 ha in 2022.  Of the 14 TSAs recording Douglas-fir beetle activity, 

only two TSAs (Quesnel and Revelstoke) 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 increased activity in 6 TSAs. 

 

 

Figure 2. Hectares affected by the four major bark beetles in the south area over the past 10 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 budworm and a substantial increase in area defoliated by the western hemlock 

looper complex.  Many hemlock areas with mapped defoliation could not be ground checked, so it is 

assumed that the damage was caused by a complex of defoliators, including loopers, sawflies and budworm.  
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Western spruce budworm infestations expanded significantly in Kamloops, Merritt and Lillooet TSAs in 

2023 (Table 3).  Aspen serpentine leafminer continued to decline, with only 15,607 ha defoliated.  The 

Arrow, Cranbrook and Kootenay Lake TSAs saw very slight increases in area defoliated.  Williams Lake 

and Kamloops TSAs had the most defoliation, with just over 3,000 ha mapped in each TSA.  Balsam woolly 

adelgid damage was mapped on 0.25 ha in the 100 Mile House TSA. 

  

Western balsam bark beetle damage Western spruce budworm defoliation 
 

Drought and drought related damage comprised 23% of all damage recorded in the southern interior in 

2023, affecting multiple species and age classes of trees and stands.  Foliar damage was the most prevalent 

symptom observed, affecting 261,940 ha.  Mortality due to drought affected 877 ha.  A new phenomenon 

of woodborer-caused mortality was observed in 2023, affecting mature and immature stands, over 4,631 

ha.  Several species were infested and killed by woodborer including Douglas-fir, lodgepole and ponderosa 

pine, and western larch.  However, much of the woodborer-caused mortality was not captured by the aerial 

overview surveys since the affected trees dropped their needles within the year of attack or was not 

distinguishable from old Douglas-fir beetle mortality.  Wildfires dominated southern interior landscapes in 

2023, burning over 303,477 ha in 14 TSAs.  Okanagan TSA (84,644 ha), Kamloops TSA (66,910 ha), 

Lillooet TSA (40,234 ha), Williams Lake TSA (37,392 ha) and Quesnel TSA (22,760 ha) suffered the 

highest losses due to fire.  Post-fire mortality was mapped on 12, 912 ha. 

 

 

Drought damage to lodgepole pine north of Kamloops 
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Other miscellaneous damage was mapped, including aspen decline, cedar flagging, flooding, slides, and 

windthrow (Table 3) over 15,350 ha.  Small amounts of bear damage (90 ha) were recorded in 8 TSAs. 

Very little foliar disease damage was observed in 2023, with larch needle blight and white pine blister rust 

affecting 3,295 ha and 43 ha, respectively.  

 

 

2023 wildfire ï Lillooet area 

 

 

  



B.C. Ministry of Forests, Forest Health Conditions Report 2023 
9 

 

Table 3. Area affected (sum of spots and patches) by damaging agents in the southern interior in 2023. 

189 ha of unknown conifer defoliation was recorded in the Lillooet TSA (not included in this table). 

Timber Supply Area Area of infestation (ha) 

and Damaging Agent Trace Light  Moderate Severe Total 

Douglas-fir beetle      

100 Mile House TSA 901 42  271 1,214 

Quesnel TSA    12 12 

Williams Lake TSA 437 1,080 15 202 1,733 

Arrow TSA 393 558 175 49 1,174 

Boundary TSA 150 417  15 583 

Cranbrook TSA 206 1,516 1,017 47 2,786 

Golden TSA 180 330 383 15 909 

Invermere TSA 297 272 544 48 1,160 

Kootenay Lake TSA 186 526 105 36 852 

Revelstoke TSA  86 218 8 312 

Kamloops TSA 1,209 222  140 1,571 

Lillooet TSA  10 4 16 30 

Merritt TSA 116  3,041 20 3,177 

Okanagan TSA 245 91 31 121 489 

Total 4,320 5,151 5,532 999 16,003 

Spruce beetle      

Quesnel TSA 311   15 325 

Williams Lake TSA 173   12 185 

Arrow TSA 17 200  1 218 

Cranbrook TSA 72 332 151 5 561 

Golden TSA 101 422 218 2 743 

Invermere TSA 48 185 521 104 858 

Kootenay Lake TSA  17  0 17 

Kamloops TSA 46    46 

Lillooet TSA 240  15 1 256 

Okanagan TSA 24 25  1 49 

Total 1,033 1,181 905 140 3,259 

Mountain pine beetle      

Quesnel TSA    1 1 

Williams Lake TSA 16,937 357 8 16 17,317 

Arrow TSA 140 256 53 5 454 

Boundary TSA 16 78 464 8 565 

Cranbrook TSA 978 1,408 2,078 453 4,916 

Golden TSA  9  2 11 

Invermere TSA 935 1,694 1,836 121 4,585 

Kootenay Lake TSA 158 544 541 70 1,313 

Revelstoke TSA    1 1 

Lillooet TSA 3,851 354  27 4,231 

Total 23,015 4,699 4,979 701 33,394 
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Timber Supply Area Area of infestation (ha) 

and Damaging Agent Trace Light  Moderate Severe Total 

Western balsam bark beetle     

100 Mile House TSA 135   19 154 

Quesnel TSA 5,288 64  63 5,415 

Williams Lake TSA 16,229 1,053  79 17,362 

Arrow TSA 1,034 1,211  15 2,261 

Boundary TSA 149 299  7 455 

Cranbrook TSA 3,253 3,733 290 24 7,301 

Golden TSA 3,114 2,166 17 4 5,300 

Invermere TSA 6,273 3,700 1,121 13 11,108 

Kootenay Lake TSA 1,569 850  11 2,430 

Revelstoke TSA 235 29  1 265 

Kamloops TSA 30,261 267 3 183 30,714 

Lillooet TSA 10,923 469 14 109 11,516 

Merritt TSA 9,464 117 8 41 9,630 

Okanagan TSA 22,237 71  112 22,420 

Total 110,167 14,030 1,454 680 126,330 

Red turpentine beetle     

Kamloops TSA    1 1 

Total 0 0 0 1 1 

Western spruce budworm     

100 Mile House TSA 2,035 7,842 27,297 1 37,175 

Quesnel TSA  1,211   1,211 

Williams Lake TSA  34,766   34,766 

Kamloops TSA  12,913 35,502 1 48,416 

Lillooet TSA  5,269 26,126 351 31,746 

Merritt TSA  59,629 70,658 1,150 131,436 

Okanagan TSA  
 289  289 

Total 2,035 121,631 159,871 1,502 285,039 

Two-year cycle budworm     

100 Mile House TSA  2,388   2,388 

Revelstoke TSA  30   30 

Kamloops TSA  310   310 

Lillooet TSA  922 2,018 731 3,671 

Merritt TSA  457 8,609  9,066 

Total 0 4,108 10,627 731 15,466 

Western hemlock looper     

Williams Lake TSA  528   528 

Arrow TSA  510 75  585 

Kootenay Lake TSA  352 24  376 

Kamloops TSA  9,991 19,187 1,992 31,170 

Okanagan TSA  3,326 25,565 6,405 35,297 

Total 0 14,707 44,851 8,398 67,956 
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Timber Supply Area Area of infestation (ha) 

and Damaging Agent Trace Light  Moderate Severe Total 

Aspen serpentine leafminer     

100 Mile House TSA  1,511   1,511 

Quesnel TSA   159  159 

Williams Lake TSA  3,059   3,059 

Arrow TSA 178 860 1,931  2,969 

Boundary TSA  20 86  106 

Cranbrook TSA  220 2,614  2,834 

Golden TSA  546   546 

Kootenay Lake TSA  290 563  853 

Revelstoke TSA   529  529 

Kamloops TSA  3,042   3,042 

Total 178 9,547 5,882 0 15,607 

Drought - general, foliage loss     

100 Mile House TSA 0 341 428 32 801 

Quesnel TSA 0 1,473 584 621 2,677 

Williams Lake TSA 0 4,728 15,968 1,448 22,144 

Arrow TSA 31 6,479 3,855 806 11,144 

Boundary TSA 0 1,125 2,797 43 3,965 

Cranbrook TSA 0 672 1,647 44 2,303 

Golden TSA 30 3,019 2,007 128 5,184 

Invermere TSA 0 55 430 0 485 

Kootenay Lake TSA 0 3,959 1,821 0 5,644 

Revelstoke TSA 0 4,053 6,469 1,641 12,131 

Kamloops TSA 0 9,358 30,922 24,395 64,673 

Lillooet TSA 0 44 16,945 84 17,069 

Merritt TSA 0 1,072 5,161 229 6,463 

Okanagan TSA 0 5,978 87,894 13,386 107,258 

Total 61 42,357 176,928 42,857 261,940 

Drought - mortality       

Williams Lake TSA    15 15 

Kamloops TSA 8  389 42 440 

Lillooet TSA    37 37 

Merritt TSA   4 22 26 

Okanagan TSA 3  52 303 358 

Total 12 0 445 420 877 
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Timber Supply Area Area of infestation (ha) 

and Damaging Agent Trace Light  Moderate Severe Total 

Woodborer damage      

100 Mile House TSA 1,102 71  38 1,211 

Quesnel TSA    1 1 

Williams Lake TSA 64 118  54 235 

Kamloops TSA 785 329 156 81 1,351 

Lillooet TSA   28 4 32 

Merritt TSA 78 3  15 96 

Okanagan TSA 159  1,494 51 1,705 

Total 2,188 522 1,679 242 4,631 

Aspen decline      

100 Mile House TSA 31 29  7 67 

Williams Lake TSA  
  10 10 

Kamloops TSA  
 4  4 

Okanagan TSA  
 7  7 

Total 31 29 11 17 88 

Fire      

Quesnel TSA    22,760 22,760 

Williams Lake TSA   3 37,389 37,392 

Arrow TSA    3,117 3,117 

Boundary TSA    6 6 

Cranbrook TSA    14,341 14,341 

Golden TSA    1,560 1,560 

Invermere TSA    17,465 17,465 

Kootenay Lake TSA    8,253 8,253 

Revelstoke TSA    3,080 3,080 

Kamloops TSA    66,910 66,910 

Lillooet TSA    40,234 40,234 

Merritt TSA    3,715 3,715 

Okanagan TSA    84,644 84,644 

Total 0 0 3 303,474 303,477 

Post fire mortality      

100 Mile House TSA  214 2,378 751 3,343 

Quesnel TSA  
 9  9 

Williams Lake TSA  37 140 112 288 

Kamloops TSA  516 2,610 979 4,105 

Lillooet TSA  626 757 368 1,751 

Merritt TSA  25 159 291 475 

Okanagan TSA  501 1,347 1,094 2,941 

Total 0 1,918 7,399 3,595 12,912 
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Timber Supply Area Area of infestation (ha) 

and Damaging Agent Trace Light  Moderate Severe Total 

Cedar flagging      

Quesnel TSA  472 519 621 1,612 

Williams Lake TSA  2,297 8,474 1,403 12,173 

Kamloops TSA  
 114  114 

Total 0 2,769 8,993 2,023 13,785 

Flooding      

100 Mile House TSA   19 58 77 

Williams Lake TSA  1 81 1,145 1,227 

Quesnel TSA    40 40 

Arrow TSA    10 10 

Golden TSA    11 11 

Invermere TSA    114 114 

Kamloops TSA    10 10 

Okanagan TSA 
   2 2 

Total 0 1 100 1,391 1,492 

Slide      
Arrow TSA 0 0 0 18 18 

Windthrow       

Arrow TSA   
 28 28 

Kootenay Lake TSA   
 11 11 

Revelstoke TSA   
 16 16 

Total 0 0 0 55 55 

Bear      

100 Mile House TSA   3 1 4 

Williams Lake TSA 20   1 21 

Cranbrook TSA  40   40 

Invermere TSA    1 1 

Kamloops TSA    3 3 

Lillooet TSA    1 1 

Merritt TSA 5   1 6 

Okanagan TSA  12  3 15 

Total 25 52 3 10 90 

Larch needle blight       

Arrow TSA  237 119  356 

Boundary TSA  306 229  535 

Cranbrook TSA  631 1,207  1,839 

Invermere TSA   17  17 

Kootenay Lake TSA  452 96  548 

Total 0 1,627 1,669 0 3,295 

White pine blister rust      
Kamloops TSA 0 0 41 1 43 
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Drought damage on cedar and heavy cone crop on spruce near Cherry Ridge ï Okanagan TSA 

 

SOUTHERN INTERIOR OVERVIEW 

WOODBORERS, WILDFIRE AND DROUGHT 

Woodborers are an ecologically important guild of insects that include the Buprestidae (flat-headed 

woodborers), Cerambycidae (roundheaded woodborers), and Siricidae (horntails or wood wasps).  They 

are integral to nutrient cycling, forest succession and forest food webs.  Drought, extreme summer heat and 

wildfire may create defensively compromised trees, which are unable to 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 insects.  Certain woodborer species are known to locate 

burned trees by sensing heat or smoke.  Woodborers commonly infest areas where fire-damaged trees are 

located; leading to severe degradation of high value stands slated for post-fire salvage logging.  In recent 

years, we have seen a build-up of these subcortical insects on the landscape and a shift from invading 

primarily post-wildfire settings to infesting and killing apparently healthy, live trees.   

During the summer and fall of 2022 and into 2023, there were numerous reports and observations of damage 

caused by woodborers and other insects infesting fire-damaged and drought-stressed trees.  Over 4,600 ha 

of woodborer damage were mapped within 7 TSAs.  Ground checks and aerial surveys revealed that 

woodborers were killing Douglas-fir, ponderosa pine, western larch, and to a lesser degree lodgepole pine.  

Primarily mature trees were attacked, but numerous young lodgepole pine (age 10-20 years) were also 

attacked and killed.  Within past wildfires, many large, moderately burned Douglas-fir and ponderosa pines 

were infested with high numbers of woodborers belonging to the Buprestidae, Cerambycidae and Siricidae 
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families.  Woodborer activity within wildfire settings seemed to be competing with Douglas-fir beetles, 

which also infest fire-damaged trees.  This interaction of the two subcortical dwelling insect guilds could 

help reduce Douglas-fir beetle populations. 

Widespread, scattered mortality from this woodborer/fire/drought complex was observed in the 2023 

AOS throughout southern B.C., including areas in the Cariboo, Thompson, south and central Okanagan, 

Similkameen and Kootenays (Table 3).  Woodborer damage was not recorded in other parts of B.C. 

despite significant areas of past damage from wildfire, drought and bark beetles (Table 4).  The highest 

levels of mortality 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 Lake ï Okanagan TSA 

Table 4. Hectares affected by fire, drought, woodborers and bark beetles in British Columbia and the 

southern interior in 2023, showing the percent of this damage recorded in the southern interior. 

  Ha affected in 2023 % of damage 

Damage agent B.C. Southern interior in south 

Wildfire 2,845,186 303,477 11% 

Post-fire mortality 18,281 12,912 71% 

Drought (foliage damage) 296,151 261,940 88% 

Drought (mortality) 1,648 877 53% 

Woodborer damage 4,631 4,631 100% 

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, often causing severe degradation 

of trees and stands scheduled for post-fire salvage harvest.  However, these insects also serve in the natural 

successional process of habitats altered by fire or bark beetles and serve as prey for several woodpecker 

species.  It 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.  

  

Woodborer mining and stain Woodborer damage in Isadore Canyon-Cranbrook TSA 

 

The life cycle of cerambycid and buprestid beetles is dominated by the larval stage, which typically lasts 

one year, but can extend to several years.  Female beetles deposit 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 stages feed within the cambium layer during early development and later tunnel into the 

sapwood and heartwood.  Tunneling introduces fungi that reduces the economic value of harvested timber, 

but 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 recently cut 

or decked trees.  Woodborers are often attracted to trees infested by bark beetles such as Douglas-fir beetle 

and western pine beetle, and woodborer larvae may consume bark beetle larvae if they encounter them in 

the phloem. 

   

Cerambycidae larva Buprestidae larva Siricidae larva 
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Most woodborers are unable to attack healthy trees and are more often attracted to trees releasing chemical 

stress signals, with a reduced ability to produce defensive chemicals (e.g. pitch, resin).  Some woodborers 

locate burned trees by sensing heat or smoke.  

  

Buprestidae 

  

Siricidae Cerambycidae 

  

Cerambycidae 

  

Cerambycidae Woodborer damage 
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INSECT DEFOLIATORS, GENERAL 

Methods used to monitor defoliator populations 

There are several methods used to monitor or predict defoliator populations.  Brief descriptions of the most 

regularly used methods are described below, while information that is more detailed is provided within 

separate defoliator sections.   

Methods include: 

1. Aerial overview and detailed mapping of defoliation - provides the most current information on 

extent and severity of defoliation.  Detailed aerial surveys are conducted when planning control 

programs. 

2. Annual trapping with pheromones at permanent sample sites (PSPs) - provides data that can 

highlight trends in populations and be used to predict imminent defoliation.  Trapping is conducted 

annually for Douglas-fir tussock moth and western hemlock looper. 

3. Three-tree beatings - an assessment of species richness and abundance.  This is a technique 

conducted annually to collect defoliator larvae at permanent sample sites (often coupled with moth 

trapping).  Three-tree beatings are conducted at Douglas-fir tussock moth and western hemlock 

looper PSPs throughout the southern interior and at an additional thirteen PSPs established in the 

East Kootenays to monitor western spruce budworm and other defoliating insects. 

4. Egg mass surveys - conducted late summer or fall.  These surveys provide an estimate of predicted 

defoliation (defoliator population) in the next season.  Egg mass surveys are most often conducted 

for western spruce budworm and Douglas-fir tussock moth, and occasionally western hemlock 

looper, as part of the planning process for control programs. 

  

Western spruce budworm egg mass (hatched) Douglas-fir 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 in 2022 (Figure 3).  Conifer 

defoliation increased almost two-fold over 2022.  Deciduous tree defoliation saw a 45% decline from 

28,597 ha in 2022 to 15,607 ha in 2023.  Aspen serpentine leafminer (Phyllocnistis populiella) was the 

only deciduous defoliating insect recorded in 2023 (Table 3). 

Three species of coniferous defoliators were recorded, with western spruce budworm (Choristoneura 

freemani) affecting the largest area of southern interior forests.  Western spruce budworm increased 

dramatically throughout Kamloops, Merritt and Lillooet TSAs in the Thompson Okanagan Region, with 

over 285,000 ha infested (Figure 4).  This dramatic increase in extent and severity of defoliation marks the 

start of the next outbreak cycle in the region.  Populations declined in the Cariboo Region except for pockets 
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of new infestation mapped in the Quesnel TSA, which covered 1,211 ha.  Defoliation 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 side and Marguerite on the east.  

Active infestations of the western hemlock looper (Lambdina fiscellaria lugubrosa) increased by 69% in 

2023.  Western hemlock looper defoliation was mapped over 67,956 ha in 2023 (Figure 4) compared to 

36,467 ha in 2022.  The increases occurred in Kamloops and Okanagan TSAs, whereas all other infested 

TSAs recorded declining populations.  Infestations in Kamloops TSA occurred in the northern portion 

throughout Wells Gray Park and along the North Thompson River from White River to Albreda.  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 flights (Figure 4) was the two-year cycle 

budworm (Choristoneura biennis), which was in its 2nd year in the south (Merritt and Lillooet TSAs), and 

off-year farther north.  The total area affected in the southern interior declined to 15,466 ha.  However, 

Merritt and Lillooet TSAs saw increases in area affected (Table 3).  Two-year cycle budworm populations 

in the Cranbrook TSA were not recorded during the 2023 aerial overview surveys because symptoms were 

masked by spruce and western balsam bark beetle attack in the same stands.  No Douglas-fir tussock moth 

(Orgyia pseudotsugata) damage was mapped in 2023. 

 

Figure 3. Area affected by deciduous and coniferous insect defoliators 2016-2023. * In 2023, there was an 

additional 189 ha of defoliation mapped (causal agent not identified or included in this figure). 
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Figure 4. Hectares affected by four major conifer defoliators in the southern interior of B.C. (2011-2023). 

 

WESTERN SPRUCE BUDWORM, CHORISTONEURA FREEMANI 

Western spruce budworm defoliation of Douglas-fir was mapped in seven TSAs in the south area in 2023 

(Table 3) compared to 6 TSAs in 2022, for a total of 285,039 ha defoliated.  Populations 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 Fraser River and the Joeôs Creek area east of the Fraser River.  Total 

defoliation mapped in 100 Mile House TSA declined, but was still substantial at 37,175 ha affected.  

Budworm moved into areas from Helena Lake southeast through Exeter Lake and there were expansions in 

the south near Chasm.  Mapped defoliation in the Thompson Okanagan Region increased 11-fold, notably 

in Kamloops, Merritt and Lillooet TSAs (Table 3).  Large infestations were mapped in Kamloops TSA 

north of Hwy. 99 near Two Spring Creek, in the Trachyte Hills, Gallagherôs Lake, south through the Hat 

Creek area, and from Finney Lake south to Blue Earth Creek.  Patches were also noted near Venables Lake.  

Budworm is building in historic areas within Lillooet TSA, through the Marble range into 100 Mile House 

TSA, near Mount Cole, Pavilion Lake, and near Kwotlenemo (Fountain) Lake south along the Fraser River.  

In Merritt TSA, infestations were mapped from Logan Lake south to Merritt, and in numerous Douglas-fir 

sites south of Merritt.  Large areas of defoliation were recorded near Tahla Lake, Boss Lake, Davis Lake, 

and in the Pothole Creek area near Kentucky-Alleyne Park.  Near Princeton, populations expanded south 

of the Similkameen River.  The Coast Region also saw a significant increase in western spruce budworm 

damage.  Defoliation was mapped along the Coast Region-Thompson Okanagan Region boundary from 

Hope to north of Pemberton.  

The Cariboo Region sprayed 40,000 ha of priority Douglas-fir stands with the biological insecticide Foray 

48B (Bacillus thuringiensis var. kurstaki; P.C.P. No. 24977) in June 2023 to mitigate damage from western 

spruce budworm defoliation (Table 5; Figure 5).  Seven blocks were treated in June 2023 at 2.4 litres per 
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ha.  Western Aerial Applications Ltd. conducted the aerial applications using two 315B Lama helicopters 

and two Hiller UH12ET helicopters, each equipped with four Beecomist 361 ultra-low volume hydraulic 

sprayers.  Spray conditions were optimal. 

Table 5. 2023 western spruce budworm spray blocks in the Cariboo Region, showing block location, 

hectares treated and litres of B.t.k. applied. 

Block Hectares 

Litres B.t.k. 

applied 

1. Jesmond 6,815 16,356.0 

2. Big Bar Lake 1,144 2,745.6 

3. Tinmusket/Dog Creek 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 

 

 

Figure 5. Western spruce budworm 2023 spray blocks in the Cariboo Region. 


