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Introduction

This report constitutes a history of damage caused by the most important forest insects in the Vancouver Forest Region.  It serves to:

1.
Describe insects which have caused damage in the past and are likely to cause damage in the future.

2.
List the hosts most commonly affected by each pest.

3.
Reveal patterns of pest population fluctuations and outbreaks over the years to better enable forest managers to predict future outbreaks.

4.
Highlight areas that have been chronically infested.


Within this history pests are listed by host in order of importance.

Timber harvesting began in the Vancouver Forest Region in the 1850s on southern Vancouver Island, and by 1900, when logging was just starting on the Mainland, much of the accessible timber, particularly on the east side of the Island, had been logged, and some of the land converted to agricultural or some other non-forestry use.  In the Fraser Valley urbanization and agriculture have claimed most of the rich valley bottom land and forestry is now restricted to side valleys and mountain slopes.  These removals from the forest land base have heightened the need for effective management of the remaining resource.  An important factor in achieving this goal is a knowledge of the habits and history of population fluctuations of the major forest pests which threaten the health and vigour of the forests.     

Widespread sampling of insect populations began in 1946 with the expansion of the Forest Insect and Disease Survey (FIDS).  Before this time surveillance was sporadic and confined to zones of industrial activity.  With the ever expanding forest road network and the increased use of aircraft for aerial mapping, survey coverage was gradually expanded to cover almost all forested areas within the Region.  Surveys were carried out annually until the FIDS program was discontinued in 1995.

Today, except for high elevation stands, most of the original mature and over-mature stands have been harvested and replaced, either through active reforestation programs or natural succession, with second growth forest.  Some of the more traditional defoliators such as the western hemlock looper and western blackheaded budworm which thrived in the original stands, have been superceded by pests like the Cooley spruce gall adelgid and spruce weevil which target young trees.  Most of these young stand pests are chronic and not subject to the outbreak/collapse population cycle.  The damage effects are therefore sustained over a long period and may be expressed more in terms of stunting and physical malformation, than loss of increment and mortality.  In fact, if current management strategies are carried through the next rotation, second growth timber will be harvested at or before maturity and the traditional pests will not see the return of host conditions that would support large populations.

Map 1

Western Hemlock Pests

Western hemlock looper, Lambdina fiscellaria lugubrosa
This was historically the most important defoliator of mature western hemlock, both on the Coastal Mainland and Vancouver Island.  There have been four known outbreaks in this century on the Mainland, three of which were concurrent with outbreaks on Vancouver Island.  

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1911-14
Severe defoliation and some mortality in Stanley Park.  Anecdotal reports of severe defoliation on Vancouver Island (probably from the northwest coast).

1925-27 
Severe defoliation and mortality reported in a nine km strip along the west side of Neroutsos Inlet.  Large moth flight noted in Indian River area in 1927 but no defoliation.

1928
Severe defoliation over 800 ha of western hemlock, western red cedar, D-fir and grand fir at Indian River, resulting in 75% tree mortality.  Defoliation also reported from Alouette Lake and Coquitlam Lake areas.

1929
Numerous infestations on the Lower Mainland including: Indian River, 800+ ha (area sprayed); Alouette Lake, 445 ha; Coquitlam Lake, 260 ha; Seymour River, 1300 ha; Chehalis River, 160 ha; Mill Creek, 120 ha; and Popkum, 10 ha.  High populations were also noted in the Capilano River area and in Stanley Park.

1930
Moderate defoliation in Stanley Park.  Park was sprayed with DDT.

1931-42
No damage reported

1943
Moth flights at Cowichan Lake on Vancouver Island but no defoliation noted.

1944
On Vancouver Island severe defoliation was reported along the west fork of the Gordon River.  High populations were also seen at Lens Creek and in the Quatsino Sound area.  Populations increased on the Lower Mainland.

1945-46
Infestations peaked on southwest Vancouver Island causing defoliation over 

300 000 ha between Port Renfrew and Port Alberni; 36 000 ha of which was severe.  The damage was greatest in the Caycuse River, Nitinat and Klanawa valleys, lower Sarita River, Coleman Creek and Pachena River.  On the Lower Mainland the damage was concentrated on the north side of the Fraser River and adjacent to Howe Sound.  Areas of particular damage included Seymour, 

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1946 cont.  Burwell, Eastcap and Palisade creeks.  Extensive mortality was reported from Widgeon Creek.  Light defoliation was also recorded in the Indian River Valley.

1947
Infestations in all areas subsided due to aerial spraying, parasitism and disease.   Some feeding damage was recorded on Vancouver Island along the Gordon River, upper Nitinat and at Poet Nook.  On the Lower Mainland some larvae were collected in beatings at Burwell, Seymour and Widgeon Creeks and at Lost Lake.

1948-57
No damage recorded

1958
At Stanley Park 61 larvae were collected in a standard beating.  The Park was sprayed but mostly to combat the greenstriped forest looper.

1959-68
No damage recorded

1969
Increased populations from Jarvis Inlet to Harrison Lake.  Collections contained up to 300 larvae at Coquitlam Lake but only light defoliation resulted.  

1970
Severe defoliation of western hemlock and alpine fir over 80 ha on the east side of Coquitlam Lake.  Beatings contained up to 900 larvae.

1971
The outbreak at Coquitlam Lake increased to 250 ha with some tree mortality over 60 ha.

1972
Populations at Coquitlam Lake declined.  

1973
Light defoliation on an island in Coquitlam Lake where 700 larvae were collected in a standard beating.

1974-81
No damage recorded


1982   
No damage reported but standard beatings yielded substantially more larvae than 1981, especially in the Greater Vancouver Water District.

1983-86
No damage reported

1987
Loopers defoliated hemlock, red cedar and broadleaf maple over 90 ha on the west side of Jarvis Inlet north of Sechelt.  This was the first recorded infestation in the Region north of Howe Sound. 

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1988
The Jarvis Inlet infestation collapsed.  No damage was recorded

1989-95
No damage recorded

Western blackheaded budworm, Acleris gloverana

The history of blackheaded budworm in the Vancouver region is one of recurring outbreaks, particularly in coastal western hemlock stands on Vancouver Island.  Infestations have resulted in significant mortality to hemlocks in mature stands and, more recently, top kill and occasional whole tree mortality within second growth stands.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1926-28
Moderate defoliation was reported from the head of Howe Sound and at Gordon River on Vancouver Island.

1929/30
Moderate defoliation reported in Burrard Inlet.

1931-39
No damage recorded

1940
Light defoliation affected primarily current foliage at McConnel Creek (Steelhead) on the Mainland and at spot locations on central Vancouver Island.

1941
Light defoliation recorded at McConnel Creek and from Vancouver to Surrey.  On Vancouver Island population increases were noted at Victoria on grand fir, at Forbidden Plateau on alpine fir, along Cottonwood Creek near Youbou and at Great Central Lake.

1942
Infestations continued at Cottonwood Creek and on the south side of Great Central Lake.  Infestations on the Mainland subsided.

1943
Defoliation in high elevation stands at Cottonwood Creek, and Great Central Lake intensified to severe.  Population increases were also noted in the Quatsino 
Sound region of northern Vancouver Island.

1944
On Vancouver Island severe defoliation caused extensive tree mortality west of Kelsey Bay near Salmon River and Haihte Lake. In the Quatsino region feeding resulted in foliage discoloration and some top kill.  Infestations on the southern end of the Island collapsed. 
________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1945
Populations collapsed

1946-53
No damage recorded

1954
Severe spot infestations at Holberg and Beaver Cove; moderate at Sayward.

1955
Budworm populations on northern Vancouver Island exploded, defoliating primarily wH over an areas in excess of 400 000 ha.  The most severe damage occurred along the east coast of the Island between Port McNeill and the Adams River including the areas around Nimkish and Bonanza lakes and the Tsitika River Valley.   The area between Port Hardy and Holberg was also severely affected.  On the west coast defoliation was heaviest in the Kashutl and Kaouk river valleys.  

1956
The area affected by budworm feeding expanded to nearly 800 000 ha and included almost the entire forested area of Vancouver Island north of Zeballos.  Immature hemlock was most severely affected with top stripping in stands bordering Rupert Inlet, Quatsino Inlet and Neroutsos Arm.  Other severely affected areas included young stands from Port Hardy southeast from False Head to O’Connor Lake, from the Lower Nimkish River to Beaver Cove, and in the Tsitika River Valley.  Scattered areas of severe damage were also mapped in stands southwest of Nimkish Lake and in the headwaters of the Tasish and Kashutl river valleys, northwest to Mahatta River. 

1957 
The infestation on northern Vancouver Island collapsed during the larval feeding period due largely to parasitism.  Elsewhere populations remained low but for Harbledown and Hardwicke islands where standard beatings yielded an average of more than 200 larvae.

1958-65
No damage recorded

1966
A small infestation in the Hope Slide area yielded over 300 larvae in a standard beating.

1967
Immature western hemlock were severely defoliated over 200 ha in the Hope Slide area, with light and moderate defoliation in the surrounding 2000 ha.  In the Coquihalla Valley hemlock and alpine fir were defoliated over 1000 ha, 200 of which was severe.  Stands in Ruby, Inkawthia, Stoyoma and Scuzzy creeks were lightly defoliated. 

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1968
Damage in the Hope Slide area was reduced with 40 ha of severe defoliation and trace to light feeding over an additional 1200 ha.  Populations also declined significantly in the Coquihalla River, Ruby Creek and Fraser Canyon areas.  Light to moderate feeding on current foliage was observed at Salsbury Lake, in the North Shore Mountains, at Furry Creek and Mamquam River. 

1969
Light to severe defoliation was recorded over an area in excess of 6000 ha on the North Shore Mountains, from Howe Sound to Harrison Lake.  Most of the damage was restricted to drainages including, Mills Creek, Indian River, Pitt River, Coquitlam Lake and the Stave and Chehalis rivers and Sloquet Creek.  



On Vancouver Island populations increased causing mainly light defoliation between Jordan River and Port Alberni.

1970
On Vancouver Island, light to severe defoliation was recorded over 10 000 ha in stands between Jordan River and Port Alberni.  A single spot infestation was seen west of Port Alice.  On the Mainland, scattered pockets of infestation persisted in North Shore mountain drainages including: Capilano and Stawamis rivers, Furry and Henrietta creeks and, most severely in the Indian River Valley.

1971
On Vancouver Island 64 000 ha of defoliation was mapped within a triangle drawn from north of Nanaimo Lakes, south to Jordan River and west to Museum Creek.  Most of the damage was concentrated in areas north of Cowichan Lake and south of Loss Creek, from 400 to 900 meters in elevation.  On the Mainland, light damage was seen over 50 ha at Furry Creek and 40 ha at Brittania Creek.

1972
The area of visible defoliation on Vancouver Island increased to 160 000 ha mainly on the west facing slopes spanning almost the entire length of the Island.  Areas of concentration included the Cowichan Lake to Nanaimo Lake to Nitinat River area where the most severe defoliation was seen.  On the northwest coast the most severe damage was in stands on the east side of Tahsis Inlet and Nootka Island, and between the Zeballos and Tasish rivers.  Young stands were severely defoliated over 7000 ha in the Port Alice area.     

1973
Infestations on Vancouver Island declined to cover 9000 ha, mainly at the north end of the Island.  Defoliation occurred in patches in stands from Holberg southeast to Port Alice, at Victoria Lake Benson Lake and in new infestations between Beaver Cove and Bonanza Lake.  Some moderate defoliation was mapped at Mahatta River and east of Jeune Landing.  On the Mainland only light defoliation of understory trees was seen at Furry and Woodfibre creeks.   

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1974-84
Populations remained low

1985
Light defoliation of western and mountain hemlock was mapped over 2000 ha in the Chehalis Lake area.

1986
Population collapsed

1987
Budworm lightly defoliated hemlock over 5 ha at William Creek near Holberg on Vancouver Island.


1988
Budworm caused equal amounts of light and moderate defoliation of western hemlock over 4830 ha in the area of Holberg on northern Vancouver Island.

1989
Budworm defoliation increased on northwestern Vancouver Island to cover 7400 ha (2350 ha of light, 3950 ha of moderate and 1100 ha of severe).  Substantial expansion occurred in the Raft Cove and Winter Harbour areas and near Holberg. 

1990
Budworm populations in the Holberg area of northern Vancouver Island declined significantly, causing light defoliation of hemlock over 630 ha.

1991
Populations collapsed; no damage was recorded.

1992/95 
No damage recorded

Conifer sawflies, Neodiprion spp.

These include the most destructive sawflies to western conifers.  They attack trees of all ages, feeding on the old foliage.  The most severe damage has resulted when hemlock sawflies, N. tsugense, have combined with other defoliators such as the western blackheaded budworm.  Sawfly feeding on lodgepole pine has probably been primarily by N. starki.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1940
Light defoliation of alpine fir, western hemlock and mountain hemlock at Cottonwood Creek near Youbou on Vancouver Island.

1941-46
No damage recorded

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1947
Up to 35 larvae per collection in the area from Vancouver to Rosedale.

1948
High populations at Victoria Lake on Vancouver Island and Dog Mountain, Indian River and Alouette Lake on the Mainland.  No defoliation reported.

1950
High populations persisted at Victoria Lake on Vancouver Island and from Drury Inlet to Redonda Island, and from Howe Sound to Stave Lake on the Mainland.

1951
No activity recorded.

1952
Spot activity from Salmon River to Great Central Lake.

1953
Large larval collections made at Woodfibre (251 larvae), Vancouver Bay (129 larvae) and Halfmoon Bay (108 larvae). 

1954-59 
No activity recorded

1960
Lodgepole pine were defoliated over 2500 ha northwest of Chilliwack Lake.  Eleven standard beating collections on the Sechelt Peninsula averaged 382 larvae.

1961/62
No activity recorded.

1963
Lodgepole pine at Campbell River were severely defoliated over 3000 ha.

1964-68
Light defoliation of western hemlock and alpine fir east of Hope and at Furry Creek. 

1969
Light defoliation at Hope Slide, Furry Creek and Raffuse Creek.

1970
A single collection of 800 larvae at Woodfibre.

1971-74
No activity recorded

1975
Severe defoliation of western hemlock over 2 ha at Coquois Creek located on the west side of Neroutsos Island on northern Vancouver Island.

1976/77
No activity recorded

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1978
Severe defoliation of western hemlock and alpine fir on northern Vancouver Island at Schoen Creek, Kelsey Bay and on Cormorant and Pearse islands.  High larval populations were reported at Schoen Lake, Haihte Lake, Holberg, Port Alice, Rheinhart Lake and Green Mountain.  

1979/80
High populations at Keta and Haihte lakes, Big Trees Creek and Kelsey Bay.

1981
Severe defoliation of western hemlock and alpine fir occurred over 4400 ha in the Kelsey Bay area, with lighter defoliation west as far as the Adam River.

1982
No defoliation was recorded, but populations remained high, with 300 larvae in a standard sample at Haihte Lake near Kelsey Bay, 70 at Rooney Lake near Eve River and 30 at Corrigan Creek in the Franklin River Division.

1983
Populations at Coquitlam Lake collapsed.  Moderate populations have persisted in the Kelsey Bay area on Vancouver Island with 105 and 35 larvae collected in standard beatings at Haihte Lake and Forbidden Plateau respectively.  Region-wide an average of 13 larvae were collected in 20% of positive beatings.

1984
Light defoliation of western hemlock at Norm Lake on northern Vancouver Island.

1985-93
No damage recorded

Phantom hemlock looper, Nepytia phantasmaria
An important defoliator of conifers, mainly Douglas-fir, western and mountain hemlock western red cedar, Sitka spruce and the true firs.  Outbreaks have occurred mainly in conjunction with other, more destructive defoliators such as the western hemlock looper.  Infestations have occurred east of Howe Sound, but only occasional larvae have been collected in the northwest part of the Mainland.   Losses have been small partly due to chemical control in the early years.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1928/29
Large numbers found in a hemlock looper infestation in the Indian River Valley.

1930/31
Severe defoliation with some hemlock mortality within Stanley Park; sprayed with DDT in 1931

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1932-55
No damage recorded

1956/57
Infestations in Queens and Central Parks in Vancouver sprayed in 1957 with DDT.

1958-81
No damage recorded

1982
Larval populations exploded at Coquitlam Lake, severely defoliating immature hemlock over 50 ha in two areas south of the Lake, and an additional 50 ha along the west side.  Though this insect normally plays a lesser role in western hemlock looper infestations, in this instance it comprised 88% of all larvae collected in standard beatings. 

1983-95
Populations collapsed.  No damage was recorded.

Douglas-fir Pests

Western spruce budworm, Choristoneura occidentalis
This is the most destructive defoliator of Douglas-fir in the Province.  In the Vancouver Region, outbreaks have been periodic, mainly concentrated in transitional and interior Douglas-fir stands in eastern portions of the region.  Chronic attacks have often resulted in top kill and whole tree mortality. 

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1926-28
On Vancouver Island three infestations affected 120 ha in the Victoria/Colwood area, 160 ha at Yellow Point and 80 ha between Brannon Lake and Long Lake in the Nanaimo area. 

1929
Infestations in Victoria, Duncan and Nanaimo expanded to 12 500 ha  The most severe defoliation occurred around Thetis Lake near Victoria.. 

1930
An infestation in the Victoria area expanded to 6200 ha from Thetis Lake to Finlayson Arm and across to Luxton. 


1931
Infestations collapsed

1932-42
No damage recorded

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1943/44
Budworm severely defoliated D-fir over 8000 ha near the headwaters of the Skagit River, and from Pemberton to Anderson Lake.    


1945
Infestations collapsed

1946-52
No damage recorded

1953
Populations increased in the Fraser Canyon, Anderson and Nahatlatch rivers and in the Lillooet River Valley.


1954
Infestations covered 23 000 ha in the Lillooet River Valley from Mt. Currie to Port Douglas.  In the Fraser Canyon, 6000 ha of defoliation was mapped in the Nahatlatch River area.

1955
Infestations increased, expanding into the Pemberton, Owl Creek, Birkenhead and D’Arcy areas covering 23 000 ha.  In the Fraser Canyon an infestation in the Nahatlatch River area expanded to 7500 ha.

1956
Infestations expanded to 120 000 ha in the Lillooet River Valley and D’Arcy areas, and to 8000 ha in the Anderson River area.

1957
The infestation in the Lillooet River Valley expanded to 130 000 ha, 20 000 ha of which was severe.  The Anderson River infestation subsided.

1958
The Lillooet Valley infestation declined, causing 39 000 ha of light defoliation.

1959
Populations collapsed

1960-69
No damage recorded

1970
Infestations increased from Pemberton to Salal Creek, causing light to severe defoliation over 5000 ha along the Soo River and Rutherford Creek and in the Haylemore Creek Valley.
   

1971
Infestations continued in the Pemberton Valley.  New outbreaks were recorded in the Blackwater Creek-Birkenhead Lake area, along the Fraser River between Hope and Boston Bar and southeast of Hope at Tashme.

1972
Defoliated area totalled 22 000 ha.  Infestations continued in all areas previously infested.  New outbreaks were recorded at Cheakamus Lake, northeast of Squamish. 

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1973
Defoliated area increased to 54 000 ha.  In addition to continued damage in all previously reported areas, new areas of infestation were seen along the Coquihalla River, Eight Mile Creek, east of Hope near the Manning Park boundary, along the Nahatlatch Lake and River and along Green River at the north end of Lillooet Lake.

1974
Infestations continued in all areas and expanded to 77 000 ha with new outbreaks along Lillooet Lake and in the Silverhope Creek-Skagit River area. 


1975
Defoliated area increased slightly to 80 000 ha, declining along the Lillooet River northwest of Pemberton while expanding along Lillooet Lake, Fraser Canyon area, Nahatlatch Lake and in the Silverhope Creek-Skagit River area.

1976
Total defoliated area of 71 400 ha reflected the decline of populations in the earliest infested areas in the Lillooet River Valley, while intensifying in the Fraser Canyon and Silverhope Creek-Skagit River area.  

1977
Total defoliated area increased to 90 200 ha due to major expansion and intensification in the Fraser Canyon, Nahatlatch and Skagit River infestations, as well as at Owl Creek, and Birkenhead River in the Pemberton Valley.

1978
Total area of defoliation declined to 25 200 ha, with light to moderate defoliation along the Skagit River Valley, Coquihalla River and from north of Yale to the Nahatlatch River.  Light defoliation persisted at Owl and Haylmore creeks and Birkenhead Lake.

1979
Total area of defoliation was 19 800 ha, with severe defoliation along the Coquihalla and Skagit rivers and at Siwash Creek.  No defoliation was seen in the Pemberton area.

1980
Total area of defoliation increased to 27 300 ha with severe defoliation along the upper Skagit, Coquihalla, East Anderson rivers and Siwash Creek.  Light damage was recorded in patches in these same areas, and along the east side of the Fraser River from north of Hope to Mowhokam Creek, along Nahatlatch River and Lake and at Spuzzum Creek.  Stands at Glacier Lake and Smith Creek were moderately defoliated.

1981
Most populations collapsed with only 350 ha of moderate to severe defoliation at Urquhart Creek, and 40 ha of light defoliation at Haylmore Creek.

1982-85
No damage recorded

___________________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1986
Light to moderate defoliation of all age class Douglas-fir over 1225 ha in the Blackwater and D’Arcy creek drainages.

1987
Budworm caused light and moderate defoliation over 2850 ha in the Blackwater and D’Arcy creek drainages, expanding into the Haylmore Creek drainage and south along the Gates River.

1988
Budworm lightly to moderately defoliated D-fir over 3640 ha in the Birkenhead Lake-Blackwater Creek area.

1989
Light to moderate defoliation of D-fir was recorded over a total area of 4885 ha in the region.  Budworm populations in the Soo TSA continued to expand westward from the Haylemore-Blackwater and Phelix-Sockeye creek drainages into the Tenas Creek and Birkenhead River drainages.  Outside of these areas there was a single 30 ha patch of light defoliation at Hannah Creek in the Fraser TSA. 

1990
Budworm lightly defoliated D-fir over 3825 ha in the Birkenhead Lake-Blackwater Creek area, and near Keefers north of Boston Bar.  The only moderate defoliation was 235 ha along the Birkenhead River.  Ground surveys determined 7% of the trees to have been top killed. 

1991
Budworm caused light and moderate defoliation of D-fir over a total of 5850 ha in 23 separate patches.  As previously, most of the activity was in the Birkenhead Lake and River and Blackwater Creek areas of the Soo TSA, with a single 20 ha infestation at Hannah Creek in the Fraser TSA.

1992
The area of budworm defoliation of D-fir increased fourfold to 21 130 ha in 47 pockets; 14 230 ha of light, 5420 ha of moderate and 1480 ha of severe. All occurred within the Soo TSA except 370 ha in the Hannah-Francis lakes areas of the Fraser TSA.  Most of the expansion was in areas previously infested, but new areas were recorded up the Lillooet River Valley almost as far as the head.  Defoliation in the upper Pemberton Valley was moderate to severe, and mostly on amabilis fir. 

1993
Populations declined with light defoliation recorded over 3175 ha of mostly Douglas-fir.  The major declines occurred in the Soo TSA in all previously  infested areas.  The only increases were in the Fraser TSA where the area of defoliation in the Boston Bar area almost doubled.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1994
The area defoliated by budworm declined to 1910 ha in 46 infestations situated, mainly on both sides of the Nahatlatch River from the confluence with the Fraser River to Nahatlatch Lake.  Continuous with this were patches of defoliation south along the west side of the Fraser River to just north of Boston Bar.   

1995
Budworm populations collapsed.  No damage was recorded

Douglas-fir beetle, Dendroctonus pseudotsugae

The D-fir beetle attacks mature and over-mature D-fir, favoring, at least in the initial stages of an outbreak, trees under stress or ones recently killed.  After populations build in this material, beetles emerge and attack healthy trees.  Though this beetle is not as significant in coastal stands as in the interior, major outbreaks have been recorded in mature and over-mature coastal D-fir stands, especially in the early years before most were logged. 

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1914
Reported killing of D-fir at Cowichan Lake and Seymour Narrows near Campbell River.

1915-37
No damage recorded

1938
Groups of trees were killed adjacent to logging at the upper end of Comox Lake.

1948/49
Trees attacked by beetles at Wilson Creek in the Caycuse Valley on Vancouver Island after being defoliated by hemlock looper.  

1950
A few trees were attacked near Lund.

1951
No damage recorded

1952
Small patches of beetle-killed trees seen in the Skagit and Anderson river valleys.

1953
Near Victoria and on North Pender Island some trees predisposed by drought were attacked by the beetle.  Light attacks were seen in some standing timber at Gordon River following blowdown.  Near Cumberland trees standing adjacent 

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1953 cont.  to felled and bucked timber were attacked.  On the Mainland several new patches of red D-fir were seen in the Anderson Valley.  In the Pemberton Valley recent beetle attacks were linked to stress caused by spruce budworm.

1954
A severe infestation of D-fir in the Nimkish River Valley was initiated in blowdown.  Clusters of dead trees predisposed by drought were seen above Buttle Lake.  On the Mainland small infestations occurred near Port Douglas and Tenas Lake in the Lillooet Valley.  Fewer red tops were seen in the Anderson River and Silver-Skagit areas.

1955
Approximately 100 000 m3  of timber was killed by beetles.  Small patches of recent mortality persisted at Buttle Lake.  On the Mainland, continued attacks were seen in the Lillooet Valley near Port Douglas and Roger Creek. and in the Anderson Valley.

1956
The Nimkish Lake infestation subsided.  Continued but diminished attacks were seen in the Lillooet and Anderson valleys.

1957-59
No damage recorded

1960
Small groups of trees were attacked in the Anderson, Skagit and Lillooet river valleys.  Two small infestations were reported on the Sechelt Peninsula involving 50 trees near Pender Harbour and 60 near Agamemnon Channel.

1961
Recent mortality included 200 red tops in the Nahatlatch River Valley; 40 just north of Boston Bar, and a few in the Skagit Valley.

1962
Infestation continued with 135 red trees in the Nahatlatch River valley, 55 at Ainslie Creek, 27 at North Bend and 30 in the Silver-Skagit area.  

1963
A total of 85 red trees were counted in the Nahatlatch, Boston Bar and North Bend areas.

1964
About 100 attacked trees were seen in Scuzzy and Stoyoma creek areas.

1965
No damage recorded

1966
Forty red tops were counted between Yale and Boston Bar and 30 in the Silver-Skagit area.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1967
Attacks increased with 301 red trees seen between Yale and Boston Bar and 75 in the Silver-Skagit.  An additional 25 red trees were seen in the Pemberton Valley.

1968
An additional 240 red tops were seen from Yale to Boston Bar.  On the east side of Harrison Lake 40 trees were attacked at Big Silver Creek, and 12 at Cogburn Creek.  An additional 20 trees were killed at the north end of Lillooet Lake.

1969
About 20 trees were attacked near Spuzzum.  From Trethewey to Sloquet Creek and in the Glacier-Fire lakes area, 110 trees were killed.

1970
Some attacks to decked logs at Yale.

1971
About 150 trees were attacked at Spuzzum Creek.  Some attacks in blowdown at Railroad Creek.   

1972
Light attacks on felled trees at Spuzzum Creek and in recent blowdown along Silver-Skagit Road.  

1973
No damage recorded

1974
On Vancouver Island attacked trees were found in MacMillan Park near Port Alberni, on the East Saanich Indian Reserve, at Stocking Creek near Chemainus, at Coombs, Oyster and Heber rivers, north of Ralph Creek and at Buttle Lake.  On the Mainland 200 red tops were seen in the Silver-Skagit Valley.

1975
Recent mortality in the Silver-Skagit area increased to 400 trees.  D-fir beetles attacked trees stressed by the spruce budworm at Railroad Creek, Sumallo River and Haylmore Creek.  On Vancouver Island, scattered blowdown was attacked in Cathedral Grove near Port Alberni.

1976
A total of 435 recently killed trees were recorded from Railroad, Tenquille, Owl, Rutherford, Uztlius and Snass creeks, Birkenhead Lake and the East Anderson and Skagit rivers.  Scattered mortality was also seen along the Chilliwack River Road.  

1977
Light scattered attacks in the Pemberton Valley and Fraser Canyon.

1978
A total of 481 trees were killed in the Pemberton Valley and Fraser Canyon.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1979
Scattered red trees in the Pemberton Valley and Fraser Canyon.

1980
Small infestations were recorded from Poole Creek to Pemberton and along the Fraser River from Boston Bar to Saddle Rock.

1981
A total of 25 red trees were mapped between East Anderson River and Uztlius Creek.  Some beetles were found in decked logs at D’Arcy.  On Vancouver Island 10 trees were recently killed west of Shawnigan Lake at Wild Deer Creek.

1982
An estimated 75 trees were recently killed by beetles; 20 in Siwash Creek, 30 trees northwest of West Bend, and 25 trees between Mowhokam and Ainslee creeks.

1983
A total of 295 Douglas-fir were recently killed at 10 locations, mainly in the Fraser Canyon and Pemberton areas.

1984
An estimated 530 Douglas-fir were killed over 235 ha in 19 infestations mainly in the Fraser Canyon, Lillooet Lake and Lillooet River areas.

1985
A total of 156 ha of mortality in a total of 18 scattered infestations in 5 general areas including: Hannah Lake, 45 ha; Ainslie Creek, 45 ha; Maselpanik Creek, 18 ha; the head of Bute Inlet, 22 ha; and west of Pemberton, 26 ha.

1986
Recent mortality was recorded over 55 ha in two infestations at Hannah Lake, southwest of Lytton 

1987
Beetle attacks were mapped over an area of 42 ha in eight new small infestations at Lillooet Lake and one old infestation at Kookipi Creek.

1988
Beetles killed D-fir over 37 ha, mainly in the Anderson River and Emory Creek drainages.  Small groups of red trees were also seen between North Bend and Nahatlatch Lake in the Fraser Canyon.

1989
The areas of recent beetle kill expanded to 174 ha, mostly in the Soo and Fraser TSAs.  The largest were on the eastern side of Lillooet Lake along Twin One and Lizzie creeks and on the west side of the Lake between Billygoat Creek and Ure Creek, where 11 infestations covered 77 ha.  A total of 57 ha in 13 infestations occurred along the west side of the Anderson River between Hells Gate and Boston Bar.  Six small infestations totalling 26 ha were mapped along the north side of the Chilliwack River between Mt. Thurston and William Peak.   

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1990
Beetles killed D-fir over 330 ha, mostly in the Fraser and Soo TSAs.  Most of the mortality occurred in 26 scattered pockets in the Fraser Canyon area, particularly the Anderson and East Anderson rivers (150 ha) and the North Bend Boston Bar area (55 ha).  Many of the recently attacked trees were on the edge of laminated root rot, Phellinus weirii, pockets.

1991
D-fir beetle killed trees over a total of 240 ha.  In the Anderson and East Anderson river drainages (100 ha), and Fraser Canyon (45 ha) scattered pockets of mortality were significantly reduced from 1990.  In the Soo TSA the area of beetle kill decreased to 95 ha in 13 infestations in chronic areas on both sides of Lillooet Lake.    

1992
The area of recent beetle kill declined to 170 ha.  Most of the mortality continued to occur in the Pemberton and Boston Bar areas.   Most of the 140 ha of infestations in the Fraser TSA occurred in 175 separate small patches along the Fraser River from Yale to and the mouth of the Nahatlatch River.

1993
The area of attack increased to 360 ha in 312 small patches.  Part of the increase was due to new infestations in the Mid-coast TSA totalling 80 ha.  Most of the mortality (240 ha) again occurred in the Fraser TSA primarily in the Boston Bar area.  In the Soo TSA 40 ha of mortality was scattered in small patches with expansions only near Glacier Lake between Lillooet and Harrison Lakes.

1994
Small patches of D-fir mortality were mapped over 280 ha in 243 infestations. Most (140 ha) of the mortality occurred in expanding infestations in the Bella Coola area.  In the Fraser TSA infested area declined to 100 ha in 70 pockets in areas previously infested.  Mortality was limited to 40 ha in the Soo TSA, in the same areas as previously.

1995
The area containing recent beetle-caused mortality increased dramatically to 750 ha, due largely to the discovery of 370 ha of recent beetle kill on the Sunshine Coast that had formerly been attributed to root rot.  The 201 pockets of mortality in the area ranged in size from a few trees to 5+ ha occurred throughout the Powell Lake area.  In the Fraser TSA 215 ha of mortality was mapped in 205 spots, mainly along the Coquihalla River, the Shagit Valley and Nahatlatch River.  In the Soo TSA 140 ha was mapped in 89 locations.   Most of the increase occurred near Glacier Lake between Lillooet and Harrison lakes.  In the Mid-Coast TSA 25 ha of recent mortality was recorded in the Dean, Talchako and Atnarko river valleys near Bella Coola.

Douglas-fir tussock moth, Orgyia pseudotsugata

The tussock moth is an important defoliator of open growing D-fir in the interior, but is only a minor pest in coastal forests.  Most of the recorded instances of damage in the Vancouver Forest region have been on golf courses and other locations, where scattered open grown D-fir provide preferred tussock moth habitat. 

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1971
High larval populations present on scattered D-fir at Abbotsford and Clearbrook; moderate to severe defoliation at Clearbrook.

1972
Continued defoliation in Clearbrook with lighter damage as far west as Surrey. Some top kill resulted from feeding in Clearbrook and Abbotsford.

1973
Infestations collapsed

1974/81
No damage recorded

1982
A new outbreak in the Fraser Valley caused moderate to severe defoliation of Douglas-fir over 60 ha in localized pockets from east of Abbotsford to west of Clearbrook, and in nearby residential areas.

1983
Though high larval populations again occurred near the Chilliwack golf course and in  residential areas of Abbotsford and Clearbrook, no defoliation was recorded.  On Vancouver Island tussock moths severely defoliated a single tree at Cassidy and two trees in Victoria.

1984 
Populations collapsed

1985/89
No damage recorded

1990
Open growing D-fir were moderately and severely defoliated in scattered pockets along Hwy.1 from Abbotsford to just west of Chilliwack.  

1991
Light to moderate defoliation of scattered individual D-fir continued in the Fraser Valley from Abbotsford to just west of Chilliwack.

1992
The outbreak in the Fraser Valley continued for the third consecutive year, causing mainly light and moderate defoliation at scattered locations from Abbotsford to near Chilliwack.  The infestation, however, appeared to have collapsed by late summer.

1993-95
No damage recorded

Pine Pests

Mountain pine beetle, Dendroctonus ponderosae

The primary host for this beetle in the Region was historically western white pine.  Lodgepole pine is restricted to Cascade mountains drainages such as Klinaklini, Cheakamus, Lillooet and Skagit river drainages.  Shore pine, on the whole, has not attracted the beetle.  Ponderosa pine which resides in the dry fringe areas around Boston Bar and D’Arcy, has occasionally been attacked.  Beginning in the early years of this century white pine blister rust virtually eliminated the mature western white pine component from forest stands.  Throughout this period mountain pine beetle attacks have declined in the Region and are now restricted to those areas containing lodgepole and ponderosa pine.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1946- 
This year marked the beginning of aerial surveys and the beginning of the recording of recent pine mortality in remote stands throughout the Region.  During the next 10 or so years, especially on the North Shore Mountains and Skagit River Valley, much evidence of previous white and lodgepole pine mortality was observed but numbers were not recorded.

1950-54
Increasing numbers of red-topped western white pine were seen, especially in southern areas of Vancouver Island.

1955
Groups of between 4 and 30 recently killed white pine were seen on southern Vancouver Island at Copper Canyon, Cameron Lake, Corrigan Creek, Lois Lake and Eagle Heights.

1956-59
Recent and old white pine mortality recorded during aerial surveys throughout Vancouver Island and Coast Mountain stands.

1960
Extensive white pine mortality in the Squamish River Valley and on the Sechelt Peninsula.  On Vancouver Island continued areas of mortality were seen, much of which was old in areas south of Cowichan Lake, in the Oyster River Valley, at Buttle Lake and along the Port Renfrew Road west of Shawnigan Lake.

1961
Recently killed white pines at Birkenhead Lake numbered 450 trees, and at Grey Creek on the Sechelt Peninsula, 90 trees.

1962
A total of 1600 recently killed white pine were mapped in the Skagit Valley.  Other areas included the Nahatlatch Valley, 420 trees and Alta Lake, 100+ trees.  Some lodgepole pine were included in the mortality.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1963
Active infestations in the Nimkish River Valley, Buttle Lake, Muchalat Lake, Forbidden Plateau, the south side of Muchalat Inlat and the Beaufort Range.  On the Mainland infestations continued but at reduced levels in the Skagit and Nahatlatch river valleys.  New attacks were recorded on white pine at: Soo River, 75 trees; Birkenhead Lake, 105 trees; and Blackwater Lake, 175 trees.

1964
Infestations continued on northern Vancouver Island in all areas.  On the Mainland, 400 red trees were mapped in the Skagit Valley.  About 50 immature white pine were attacked at Cairn Ridge on the Sechelt Peninsula.

1965
Infestations continued on northern Vancouver Island.  Accumulated mortality in theses areas now averages 2/3 of the mature white pine.  On the Mainland approximately 1000 white pine were recently killed at Scuzzy Creek, along with 500 trees in the upper Anderson River and 200 in the upper Skagit Valley.

1966
On northern Vancouver Island accumulated white pine mortality in the Nimkish River Valley, at Buttle Lake, Muchalat Lake, Forbidden Plateau, the south side of Muchalat Inlet and the Beaufort Range has been estimated at 5 000 000 m3 over an area of 135 200 ha.  On the Mainland scattered recent attacks occurred in the Scuzzy, Anderson and Skagit valleys.

1967-70
Only occasional scattered attacks in previously infested stands.

1971
Recent mortality of 50 white pine was recorded at Birkenhead Lake and 200 lodgepole pine were killed at Haylmore Creek.

1972
Attacks increased with 1325 white pine killed in groups of up to 500 trees in the Lillooet Lake area and along the Anderson River in the Fraser Canyon. 



1973
A total of 2930 recently killed trees were tallied, most of which were along Kookipi Creek, a tributary of the Nahatlatch River.

1974
An estimated 10 300 lodgepole pine were killed in the Klinaklini River drainage, with an additional 400 at Haylmore Creek.   Further increases totalling 1955 red trees were mapped in the Birkenhead Lake and Pemberton areas and the Anderson River, Scuzzy and Kookipi creeks areas in the Fraser Canyon.

1975
An estimated 40 000 pine were recently killed at Klinaklini River with an additional 300 at Haylmore Creek.  A total of 3595 dead white pine were tallied in the Birkenhead Lake/Blackwater Creek area, Lillooet Lake, Sumallo River, Skagit River, Nahatlatch Lake and River and the East Anderson River. 

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1976
A total of 18 000 lodgepole pine were recently killed along the Klinaklini River, from Klinaklini Lake to Knot Creek and south for 4 km along the Valley.  An additional 250 red tops were seen at Haylmore Creek.  On Vancouver Island, 25 white pine were killed near Weeks Lake, with additional scattered mortality around Rheinhart Lake. 

1977
Infestations in the Klinaklini River continued to decline with 4000 recently killed lodgepole pine mapped over 2560 ha.  At Spruce Creek near the Anderson River, 300 lodgepole pine were killed.  Scattered small groups of white pine were killed at Birkenhead Lake, Skagit and Nahatlatch rivers, and similar groupings including both host species were killed at Mowhokam Creek, Ainslie Creek and in the Fraser Canyon.

1978
Declines continued with 1500 lodgepole pine killed in the Klinaklini drainage.  An additional 530 lodgepole were killed at Haylmore and Spruce creeks and 350 at Mowhokam Creek.  Scattered white pine mortality totalling 150 trees was seen at Birkenhead Lake and Joffre Creek.

1979 
Infestations at Haylmore and Spruce creeks totalled 1500 trees.  Scattered lodgepole pine mortality occurred at Specht Creek in the Pemberton area and at Mowhokam Creek in the Fraser Canyon.  Ongoing scattered white pine mortality was seen at Birkenhead Lake and at Joffre Creek.

1980 
There was renewed activity in the Klinaklini River area with scattered lodgepole pine mortality over 1200 ha.  Infestations in the Haylmore and Spruce creeks area expanded to cover 100 ha and at Mowhokam Creek to 270 ha.  A new 20 ha infestation was mapped at Eastgate in Manning Provincial Park.

1981
A total of 5000 recently killed lodgepole and white pine were mapped at Haylmore and spruce creeks, Birkenhead Lake, Specht Creek, Boston Bar, Mowhokam Creek and Eastgate. 

1982
A total of 3000 recently killed trees were recorded during aerial surveys in the region, with the largest numbers (1500 trees) in a newly recorded infestation along the Homathko River which flows into the head of Bute Inlet.  Other major pockets were recorded in chronic areas of the Fraser Canyon at Ainslee Creek (600 trees) and west of Boston Bar (100 trees).

1983
A total of 6875 lodgepole pine and to a lesser extent western white pine were killed over 2065 ha in scattered infestations near Pemberton, in the Fraser Canyon and in the Homathko River drainage. 

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1984
A total of 18 600 pine were killed over 4300 ha, mainly in the Homathko River and the Gates River-Birkenhead Lake areas.

1985
A total of 102 500 pine were killed over 4195 ha; 57 000 trees in the Quadra TSA (Homathko River), 38 750 trees in the Soo TSA (Pemberton area) and 6250 trees in the Fraser TSA (Fraser Canyon).

1986
A total of 126 850 trees were killed over 4160 ha; 63 200 in the Quadra TSA, 58 800 in the Soo TSA and 4850 trees in the Fraser TSA.  

1987
Beetles killed an estimated 55 500 trees in 101 infestations over 1470 ha in the Sunshine Coast (28 200 trees), Soo (25 200 trees) and Fraser (2100 trees) TSAs.

1988
An estimated 20 000 lodgepole pine were recently killed over 845 ha in 68 infestations including five over 95 ha in the Fraser TSA (2300 trees), 58 over 665 ha in the Soo TSA (16 600 trees) and five over 85 ha in the Sunshine Coast TSA (2000 trees).  Volume losses were estimated at 15 000 m3 .    

1989
Beetles killed an estimated 14 000 lodgepole pine over 545 ha in 53 separate patches.  Most of the damage (525 ha) was in the Soo TSA along Birkenhead Lake and River and along Lillooet Lake.  In the Fraser TSA 25 ha of light mortality occurred along the east side of the Fraser River between Hope and Squeah.   


1990
Beetles killed an estimated 8200 lodgepole pine over 540 ha in 64 infestations.  Almost all occurred in the Soo TSA with mostly light scattered attacks along Lillooet Lake and the Birkenhead and Gates rivers.  A small 5 ha patch of recent mortality was mapped in the Mid-Coast TSA along the north side of the Dean River.

1991
Beetles killed an estimated 7000 lodgepole pine in 71 pockets over 465 ha.  The majority of the damage was in the Soo TSA along Lillooet Lake, and the Birkenhead and Gates rivers, where 385 ha of scattered infestations was mapped.  In the Fraser TSA, mortality was mapped over 80 ha in the Manning Provincial Park area.     

1992
An estimated 15 375 lodgepole pine were recently killed over 775 ha, mostly in the Soo TSA.  Infestations in the Birkenhead and Gates rivers area accounted for the majority of the increase.  There was also an increase in the number of infestations along the north side of Blackwater Creek.  In the Fraser TSA,  mortality was mapped over 40 ha, mainly in the Manning Provincial Park area.  

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1993
Beetles killed an estimated 11 000 trees over 525 ha in 144 infestations.  Most occurred in the Birkenhead River and Lake areas of the Soo TSA.

1994
Recent mortality declined in area to 456 ha in 156 infestations, but the number of killed trees more than doubled to 23 400.  Most (330 ha) occurred in the Soo TSA mainly in the area of Birkenhead River and Lake.  In the Fraser TSA, most (90 ha) of the mortality was within Manning Provincial Park.  In the Mid Coast TSA 40 ha of infestations again occurred along the Dean River.  

1995
Recent lodgepole pine mortality numbering 38 550 trees was recorded over 640 ha in 143 infestations.  Most of the area (550 ha) and mortality (30 450 trees) was mapped in the Soo TSA, mainly in the Birkenhead Lake and River areas. In the Fraser TSA all mortality (4500 trees over 50 ha) continued to be limited to Manning Provincial Park.  In the Mid-Coast TSA, 3600 trees were killed over 40 ha in the Dean River Valley near Bella Coola.

European pine shoot moth, Ryacionia buoliana

An introduced pest first detected in 1925 this pest attacks the young growing shoots.  The primary hosts are red, jack and Scots pine none of which are indigenous to coastal forests.  Attacks in the Region have been confined to ornamentals, most commonly Muhgo pine.  To date no attacks have been detected in the native forest.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1982
No damage recorded

1983
About 5% of the shoots of 20 Muhgo pine were infested at the University of Victoria.  Lighter attack of a similar number was also reported from Nanaimo.  At a Christmas tree farm in Mill Bay, 80% of Scots pine were infested. 

1984-86
Minor damage to ornamental pines on southern Vancouver Island.   

1987
No damage recorded

1988
Surveys of native and exotic pines in the Lower Mainland and Vancouver Island were positive at four of the 13 sites, including Ladner, where 100% of new shoots were attacked, east end of Vancouver, 35%, Nanaimo 5%,  and Victoria.  All attacks were directed toward the non-native species.
________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1989
Shoot moths were found attacking a single ornamental D-fir in Richmond, the first such attack seen in North America.  

1990/95
No damage recorded

Pine needle sheathminer, Zellaria haimbachi 

This pest attacks the needle sheaths of two and three needle pines.  Primary hosts in the Vancouver Region are lodgepole and ponderosa pine.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1982-85
No damage recorded

1986
Sheathminers defoliated immature lodgepole pine over 302 ha in six locations on the Lower Mainland and at Comox on Vancouver Island.  The severity of defoliation ranged from 5% of foliage on 5% of the trees at Cartmell Creek to 50% of the foliage on 60% of the trees at Comox.  

1987
Sheathminers defoliated pines over 155 ha at six locations.  Attack levels ranged from 5% of the foliage on 60% of the trees at Keefers, to 45% of the foliage on 100% of the trees at Woods Lake. 


1988
Sheathminer damage was recorded over an area of 145 ha in six locations in the Region, at widespread locations in the northern interior from Twin One Creek to Uztlius Creek

1989/90
Light defoliation of young lodgepole pine occurred in widespread patches from Texada Island east to Mowhokam Creek, and as far north as D’Arcy.  Damage levels were slightly reduced in 1990.  

1991/95
No damage recorded

Spruce Pests

Spruce beetle, Dendroctonus rufipennis

In the Vancouver Region this most destructive pest of interior spruce spp., affects primarily Engelmann spruce which inhabit the higher elevation drainages in the eastern parts of the Region.  The recording of damage, therefore, only started as aerial surveys were expanded to include these areas. As an endemic inhabitant of spruce forests, the spruce beetle is a secondary attacker, attracted to trees under stress or ones that have been recently killed.  Infestations normally start in recent blowdown, high stumps or logging slash.  When there is an abundance of such material, populations can build rapidly and, upon emergence the beetles then attack and kill the largest and healthiest trees on the richest sites.  Spruce beetle, as a rule, requires two years to complete its life cycle.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1977
Beetles attacked Engelmann spruce at Km 24 of the Mowhokam Forest Road.

1978-81
No Damage recorded

1982
Twenty Engelmann spruce were recently killed at Mowhokam Creek.

1983/84
No damage recorded

1985
Light scattered recent mortality was mapped over an area of 337 ha in 9 separate infestations in the Maselpanek (28 ha), Log (36 ha), Mowhokam (40 ha) and Smokehouse (233 ha) creek drainages.

1986
Beetles killed an estimated 8300 m3 of Engelmann spruce over 327 ha.  All of the mortality was mapped in the same areas as in 1985.

1987
No recent mortality was mapped

1988
Spruce beetle killed an estimated 5% of Engelmann spruce over 84 ha in Manning Provincial Park.

1989
Beetle damage was evident only in one 5 ha area east of Bella Coola in the Upper Musatum Creek area where 25 Sitka spruce were attacked.

1990
A single 5 ha patch of recent mortality was mapped in the upper Nusatum River area near Bella Coola.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1991
Two ha of recent mortality was recorded along the Bella Coola Valley near Nusatum Creek.

1992
Beetle attack levels remained low with only 2 ha containing recently killed trees recorded at Clayton Falls Creek near Bella Coola.

1993
Only a few scattered current attacks were seen in surveys around the region.

1994
Approximately 50 ha of recent mortality was reported in two areas near the Coquihalla summit.  

1995
Beetle mortality was mapped over 80 ha in small scattered pockets in parts of the Fraser, Soo and Sunshine Coast TSAs.  In the Fraser TSA most of the mortality concentrated around the Coquihalla Summit, resulted from a beetle population that had spilled across the height of land from the Merritt TSA.  In the Sunshine Coast TSA, 30 ha of mortality occurred in valley bottom stands along Powell River and Filer Creek.  Five ha of mortality in the Soo TSA was located in the upper Birkenhead River Valley.

Spruce (White pine) weevil, Pissodes strobi
Adults of this insect lay eggs in the terminal shoots of young spruce trees, particularly Sitka spruce on the coast.  When the eggs hatch the following year, larvae bore spirally upward killing the year-old host shoot and as well as the new shoot above.  Spruce weevils are often chronic within a stand attacking an re-attacking the same trees and causing them to become stunted and malformed.   Prior to 1982 no young stand surveys were done in spruce plantations, though the weevil had been a well recognized pest since the first FIDS surveys.  

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1982
Five surveyed young stands on Vancouver Island were attacked, with current attack levels of: 40% at Fair Harbour, 30 at Sayward, 20% at Kennedy Lake, 10% at Head Bay and 5% at Kennedy River.

1983
An average of 17% of the terminals were recently attacked in five surveyed plantations on Vancouver Island, with the highest at Tsolum River (34%) and Sayward (33%).

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1984
Current attack levels in three Vancouver Island plantations averaged 17%, including: Nimpkish (Mary Road), 2%; Nimpkish (Vernon Road), 25%; and Sayward Provenance, 29%.   

1985
Current attack levels in six Sitka spruce plantations averaged 18% including: Sayward Provenance Trials, 32%; Holiday Creek, 5%; Frost Lake, 35%, Staghorn Creek, 10%, Kennedy River, !2%; and Cobble Hill Seed Orchard, 6%.

1986
Not surveyed

1987
Current attack levels averaged 4% in six surveyed plantations on Vancouver Island including: Fairy Lake, 2%; Holiday Creek, 5%; Eve River, 0%; Grice Bay Road, 6%; Kennedy Lake Road, 6%; and Spirit Lake, 5%.

1988
Weevils killed leaders on an average of 32% of the Sitka spruce at 13 locations. The most severe damage occurred on the northwest coast of Vancouver Island.

1989
An average of 43% of Sitka spruce leaders were killed in eight young stands, six on Vancouver Island and two near Bella Coola.  

1990
Surveys of nine young Sitka spruce stands in the west coast of Vancouver Island from Jordan River to Holberg determined an average of 27 % (range 1-50%) of the leaders to have been attacked. 

1991
Surveys of four young Sitka spruce stands on the west side of Vancouver Island between Jordan River and Holberg, found attacks averaging 10% of the shoots. 

1992
On Vancouver Island about 10% current attack was recorded in the Kennedy Lake and Carnation Creek areas, and 50% attack in the Oktwanch River area north of Gold River.  On the Mainland surveys in the Clowhom Lake and River area northeast of Sechelt, found current attack levels ranging from 10-75% with up to 90% cumulative attack.

1993
Though no weevil-specific surveys were conducted, weevil activity remained chronic within young coastal stands.

1994
An average of 42% of Sitka spruce in 5 of  9 surveyed young stands, were attacked by weevils (new and old attacks).  In one of two Engelmann spruce stands, in side drainages in the Fraser Canyon area, a single tree was attacked.

1995
No surveys completed

Spruce aphid, Elatobium abietinum

A presumed native to Europe, this aphid has killed Sitka spruce during sporadic outbreaks on our coast, but most of the damage has occurred in the Prince Rupert area and the Queen Charlotte Islands.  In the Vancouver Region spruce aphids have probably caused more damage in ornamental spruce than in forest stands.  They feed gregariously, sucking the fluids from old needles, and are often concentrated in the lower more shaded portions of the crown..   

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

193/39
Severe outbreak on several hundred young Sitka spruce on a Vancouver golf course.

1940
Severe defoliation to young Sitka, blue and Norway spruces in the Victoria area.

1941-53
No damage recorded


1954
Ornamental blue spruce damaged in the City of Vancouver and Stanley Park.

1955-57
Continued damage within the City of Vancouver.

1958
Up to 100% defoliation of native and exotic species on south and east coasts of Vancouver Island.  Moderate damage sustained on the Mainland from Deep Cove to Horseshoe Bay and the lower Fraser Valley as far as Chilliwack.

1959
Infestations subsided

1960
10-30% defoliation of Sitka spruce in the Sooke area.

1961
Severe defoliation on Texada and Gilford islands and along the south side of Knight Inlet.

1962/63
Minimal damage

1964
Occasional severe attacks in the Fraser Valley.  Light damage to shoreline Sitka Spruce at Deserted Bay, Port Neville and Loughborough Inlet.

1965
Reports of increased damage in the Fraser Valley with some mortality.  Continued light defoliation at Port Neville.

1966
Severe defoliation reported from the Fraser Valley.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1967
Fraser Valley infestations continued, with some mortality recorded at Yarrow, Chilliwack, Sumas, Langley and Ladner.

1968
On Vancouver Island 10-50% defoliation recorded on Sitka spruce at Sooke and Jordan River.

1969
No damage recorded

1970
Severe defoliation from Victoria to Jordan River.  On the Mainland light to moderate defoliation was reported between Tsawwassen and Sumas, and from Mission to Harrison.

1971-80
No damage recorded


1981
Spruce were 30-100% defoliated between Victoria and Port Hardy.
 

1982/83
No damage recorded

1984
Light to moderate defoliation at Otter Point near Sooke.

1985/86
Low populations

1987
Following a mild winter, populations increased throughout the region.  In shelter belts in the Maple Ridge area, Sitka spruce lost an average of 25% of old needles.

1988
Defoliation of Sitka and ornamental spruce continued at similar levels to1987 with scattered light damage between Port Hardy and Hope.  Damage was most severe on ornamentals where up to 100% of the older needles were lost.

1989
No damage recorded

1990
Spruce aphid populations increased dramatically causing widespread but scattered pockets of defoliation of ornamental and Sitka spruce from Port Hardy to Hope.  The most severe damage was at Campbell River.

1991
Pockets of light and moderate defoliation were scattered throughout coastal areas but at much reduced levels from 1990.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1992
Light to severe defoliation was recorded on Vancouver Island in the Campbell River area and between Sooke and Jordan River.  On the Mainland similar damage was seen on Sitka and ornamental spruce in the Fraser Valley as far as Hope.

1993
Aphid populations declined significantly due to spells of cold winter weather.  Only light to moderate defoliation was seen in scattered areas on the west coast of Vancouver Island and in the Campbell River areas.

1994/95
No damage recorded

True Fir Pests

Western balsam bark beetle, Dryocoetes confusus
This beetle in conjunction with a blue stain fungus, Ceratocystis dryocoetidis, attacks alpine fir in the Region’s easternmost high elevation stands.  This pest complex is the most widespread and serious killer of alpine fir in the Province.  It normally kills individual or scattered small groups of trees, and resultant patterns of mortality are commonly referred to as ‘salt and pepper’ .  Because it resides on the high fringes of the Vancouver Region it has not, until recently been considered much of a threat to the resource.  However, as lowland timber has become depleted, we have become more concerned about the health of the high elevation stands.  Concurrently, particularly in central B.C., balsam bark beetle damage has been increasing.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1982
Scattered recent mortality of approximately 4000 alpine fir was mapped in high elevation stands in the Mowhokam and Scuzzy creeks drainages.

1983/84
No damage recorded

1985
Scattered light alpine fir mortality was mapped over a total of 384 ha in the Region including: Eight Mile Creek, 83 ha; Snass Creek 23 ha; Mowhokam Creek, 109 ha; Spuzzum Creek, 44 ha; and Scar Creek, 40 ha.  Smaller spots of mortality were seen in the Birkenhead and Lillooet river drainages. 

1986
A total of 240 ha of light mortality was mapped in the region, including; 80 ha at Mowhokam Creek, 45 ha at Joffre Creek and 115 ha at Kookipi Creek.  

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1987
A total of 10 500 alpine fir were recently killed over an area of 420 ha in the Region.  Most was mapped in the Fraser TSA, especially Kookipi and Mowhokam creeks with 100 and 145 ha respectively.  Lesser infestations occurred in the Anderson River drainage (15 ha) and Sowaqua Creek (55 ha).  In the Soo TSA 55 ha was mapped in the Cayoosh Creek area and 10 ha at Haylemore Creek.  A single infestation in the Sunshine Coast TSA occurred at Alfred Creek (40 ha).

1988
Beetles killed a total of 9240 alpine fir over 470 ha, in the Fraser (366 ha), Soo (90 ha) and Arrowsmith (14 ha) TSAs.

1989
Scattered light mortality totalling 14 300 trees was mapped over a total of 1165 ha in 12 areas, mostly (1000 ha) in the Fraser TSA in side drainages of the Fraser River in the Fraser Canyon area.  The single largest infestation (4000 trees) was seen in the Talchako River drainage in the Mid-Coast TSA.  Three small infestations in the Pemberton area of the Soo TSA covered 100 ha..  

1990
A total of 13 600 alpine fir were killed over 1385 ha in the Fraser (1010 ha), Soo (365 ha) and Mid-Coast (10 ha) TSAs.

1991
A total of 12 400 trees were recently killed over 1105 ha in scattered high elevation stands in the Fraser (700 ha), Soo (375 ha) and Mid-Coast (30 ha) TSAs.

1992
Beetles killed an estimated 7300 alpine fir over 625 ha, mostly in high elevation stands within the Fraser (475 ha) and Soo (150 ha ) TSAs.

1993
Beetles killed an estimated 9340 alpine fir over 530 ha in three TSAs: Soo, 280 ha: Fraser, 100 ha; and Mid-Coast, 150 ha.   

1994
A total of 78 035 alpine fir were recently killed over 1320 ha, 1010 ha of which was in a side drainage of the Dean River in the Mid-Coast TSA.  A further 260 ha was mapped in the Fraser TSA, and 50 ha in the Soo TSA.

1995
An estimated 69 020 alpine fir were killed over 1710 ha.  As in recent years most (1080 ha) of the damage was mapped in the Dean River area of the Mid-Coast TSA, followed by the Fraser TSA (460 ha) and the Soo TSA (170 ha). 

Balsam wooly adelgid, Adelges piceae

This introduced pest was first detected on the Mainland in 1958 and on Vancouver Island in 1959, though there were indications that it had been present on the Lower Mainland since about 1950.  Its hosts include all of the Abies spp.; A. grandis, A. amabilis and A. lasiocarpa.  Since its introduction the adelgid has gradually expanded its range northward on Vancouver Island and the mainland coast and eastward up the Fraser Valley.  In the early years following introduction, many Abies spp. were killed by the adelgid, but more recently, damage has been minimal and the main issues around the pest have been quarantine related. 

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1958
Characteristic gouting was found on individual trees on the east side of Howe Sound, in North and West Vancouver and in New Westminster.

1959
Several large grand fir in Thetis Lake Park, near Victoria, were found with severe stem attack.  One severely gouted tree was found in Beacon Hill Park.  On the Mainland the known infested area expanded to include the west side of Howe Sound (Potlatch Creek, Rainy River, Dakota and Roberts creeks).  In all, 3900 dead and dying trees were seen in Mainland areas, with the most severe damage at Cypress Creek where 2000 amabilis fir were killed. 

1960
On the Mainland the known range expanded to the east to include Indian Arm and to the west to Madeira Park.  A total of 5300 dead and dying trees were tallied.  On Vancouver Island gouting was seen at three nurseries on the Saanich Peninsula.   

1961
On the Mainland the known range expanded to include the Indian River Valley and Coquitlam Lake.  A total of 8300 dead and dying trees were tallied with the most severe damage occurring in the Cypress and Seymour creeks and Indian River Valley.  Over 200 attacked trees were seen at Rainy River, Woodfibre Creek, Mill Creek, Capilano River and Coquitlam Lake.

1962
No expansion of the known range.  On the Mainland 5800 dead and dying trees were tallied.

1963
The known range expanded on the Mainland to include the east side of Jervis and Sechelt inlets, Ashlu Creek and the Mamquam River Valley.

1964
On Vancouver Island considerable spread occurred within Thetis Lake Park, and new damage was found on Mt Douglas and at Esquimalt Lagoon.  On the Mainland there was a decrease in the number of red-topped balsam in Jervis and Sechelt inlets, Howe Sound and in the Capilano River Valley.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1965
Major expansions on Vancouver Island with adelgids found on the Saanich, Peninsula, at several Victoria locations, at 28 locations between Victoria and Nanaimo and on Gabriola Island.  No changes were noted on the Mainland  
   

1966
On Vancouver Island new infestations were found at Deerhome and on Valentine Mountain.  On the Mainland the known range expanded to include Widgeon Creek, Haney, Langley, Agassiz, Popkum and Trethewey Creek.
1967
On the Mainland new infestations were found in the upper Stave River Valley and at Trethewey and Bremner creeks in alpine and amabilis fir.  On Vancouver Island adelgids were found at Skutz Falls and Green Lake near Nanaimo.

1968
Adelgids killed and additional 800 amabilis fir in the Indian River Valley.

1969
On the Mainland the known infested area extended slightly northward in the Pitt River Valley to Boise Creek.  The largest concentrations of dead and dying trees were in the Seymour, Indian and Coquitlam river valleys.

1970
Ongoing mortality of amabilis fir in Stawamus, Indian, Seymour and Coquitlam river valleys. 

1971
No changes recorded

1972
Two attacked grand fir found on Pender Island.

1973
No changes recorded

1974
Adelgids were collected at Garibaldi Park for the first time.

1975
On the Mainland the known infested area expanded to include Mt. Elphinstone near Gibson’s and Lyons Lake near Halfmoon Bay.  Suspect areas containing dead trees seen from the air but not confirmed by ground sampling included; south of Cheakamus Lake, Rutherford Creek and along the upper Lillooet River.

1976
On Vancouver Island the known infested area was extended to east of Dunsmuir Creek in the Nanaimo River area.

1977
Further expansions on Vancouver Island to include the Bear Creek Reservoir and Honeymoon Bay.

1978-81 
No changes recorded

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1982-84
No damage reported

1985
Found at Rathtrevor Park near Parksville

1986
Surveys conducted outside the existing balsam wooly adelgid quarantine zone found infested amabilis fir on West Thurlow Island near Campbell River.

1987
Further surveys on Vancouver Island and the Mainland to detect the existence of balsam wooly adelgid populations outside the existing quarantine zone, confirmed that the only known population remains on West Thurlow Island.

1988
No further spread of adelgid populations was detected in surveys.

1989
All new detections of adelgid activity on Vancouver Island and the Sunshine Coast were within the existing quarantine zone.

1990
An active adelgid population was detected for the first time on Hornby Island, north of the quarantine zone.  All other detections were within the zone.

1991
A new area containing active adelgid populations was found outside the existing quarantine zone at Lizzie Creek on the east side of Lillooet Lake.  Because of this find and last year’s find of active populations on Hornby Island, the boundaries of the zone are being reviewed.

1992
An active population of adelgids was found for the first time on Lasqueti Island.  The quarantine zone boundary was extended northward to include all of the areas where adelgids were recently found.

1993
Populations of adelgids were found outside the recently expanded quarantine zone on mature amabilis fir in the Oyster River drainage west of Campbell River on Vancouver Island, and northwest of Spuzzum in the Fraser Canyon.

1994
Reports of adelgids outside the expanded Quarantine zone in the Birkenhead River area were confirmed by samples from both alpine and amabilis fir.  

1995
Adelgids were found at an additional seven sites outside the expanded quarantine zone.  All were on Vancouver Island.  Five were on mature amabilis fir at Browns River, Pearl Lake, Wowo Lake, Tsable River and Poum Lake.  At Menzies Bay adelgids were found on mature grand fir, and on immature grand fir at Nile Creek.   

Multiple Host Pests

Conifer seedling weevil, Steremnius carinatus

This weevil can be a serious pest of new plantations, especially on cool damp sites with a deep duff layer.  The favoured hosts are D-fir and Sitka spruce, but hemlock and red cedar are also attacked.  Adults feed on the seedling stem at the root collar area, and have been known to girdle and kill up to 50% of the seedlings.  Plantations are vulnerable primarily in the first year following establishment. 

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1982
Damage was reported by industry in the Holberg area on northern Vancouver Island.  In a 1981 plantation in the San Josef River Valley, 40% of the amabilis fir seedlings were girdled and had died.  Weevils also damaged 75% of western hemlock seedlings at Brink Lake.

1983
Seedling mortality in 30 surveyed plantations on northern Vancouver Island averaged 5.3%.  Mortality ranged as high as 33% of western hemlock and 10% of amabilis fir at Macjack River.  Twelve of the 30 sites were weevil free.  In the seven plantations where it had been planted, amabilis fir was the most severely affected, with mortality averaging 12%, followed by hemlock, at 10% in 18 plantations, Western red cedar at 3% in 15 plantations and Sitka spruce, 2% in 14 plantations.  

1984
Damage to four plantations near Woss Lake and Holberg ranged from 4-50% and averaged 15%.  The most severe damage was to 1-0 amabilis fir plus at Ronning Creek near Holberg, where 46% were killed outright and an additional 4% were partially girdled.   

1985
Seedling mortality at 12 Vancouver Island plantations from San Mateo Bay to Holberg ranged from 0-12% and averaged 5%.  The highest attack levels affected 12% of seedlings at Quatchka Creek, including 21% mortality of the 

1-0 amabilis fir plugs.

1986/87
Negligible damage recorded in a few northern Vancouver Island plantations.

1988
Weevils caused an average of 30% seedling mortality in two plantations at Carmanah Creek and Walbran Creek on the west coast of Vancouver Island.

1989/95
No damage recorded

Deciduous Tree Pests

Winter moth, Operophtera brumata

Winter moth was introduced to North America from Europe.  It was first found in Nova Scotia in 1950 and its fist detection on the west coast was in 1977 in Victoria..  It is now found on southern Vancouver Island, the Southern Gulf Islands and the Lower Mainland.  Winter moth larvae feed on trembling aspen, white birch, black cottonwood willow, broadleaf maple as well as other deciduous species.  On southern Vancouver Island it is also a serious defoliator of Garry oak.   

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1982
Defoliation of Garry oak, broadleaf maple and fruit trees continued at essentially the same levels as 1981.    Defoliation was generally light with localized areas of  severe in Victoria and along the Saanich Peninsula.

1983
Defoliation of Garry oak and broadleaf maple continued for the 13th  consecutive year in areas of greater Victoria, Colwood and the Saanich Peninsula. 

1984
Continued light and moderate defoliation in Victoria, Colwood and the Saanich Peninsula.  In continued expansions of it’s range, the Duncan area light moderate defoliation of fruit trees and ornamentals covered an area of 2 ha.  Winter moth larvae were found for the first time on Garry oak on Saltspring Island. 

1985
Light defoliation of principally Garry oak, broadleaf maple and fruit trees continued in all chronic area on southern Vancouver Island, but at levels slightly reduced from last year.  Defoliation occurred again in Duncan and larvae were again found at locations on Saltspring Island.  Larvae were found for the first time in the Nanaimo area.  Winter moth was found for the first time also on the Mainland with five adults trapped in Tsawwassen and 11 in Richmond.  Parasites released in the Greater Victoria area between 1979 and 1982, have now become well established and are showing up outside of the release area.

1986-87
Trace to light defoliation of Garry oak, broadleaf maple and fruit trees continued at levels similar to 1985 in the Greater Victoria area, but no defoliation was seen in the Duncan area.

1988
Winter moth feeding continued in all areas on southeastern Vancouver Island but at much lighter levels than 1987.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1989
Winter moth in association with the Bruce spanworm, Operopthera bruceata, severely defoliated white birch stands for 5 km along Hwy. 99, north of the Deas Island Tunnel, and for 1 km along the New Westminster Hwy. east of Hwy. 99.  This was the first instance of damage on the Mainland.

1990
Populations of this insect and the Bruce spanworn increased, particularly in the Lower Mainland where damage was seen throughout Greater Vancouver and the Fraser Valley.  On Vancouver Island damage was more widespread and severe, particularly in Victoria and throughout the Saanich Peninsula.

1991
Winter moth populations dropped to undetectable levels in the Lower Mainland and damage was significantly reduced on southern Vancouver Island.

1992/93
Patchy light to severe defoliation of individual and groups of deciduous trees and shrubs occurred throughout the Lower Mainland.  On Vancouver Island scattered patches of light defoliation occurred in historically active areas in Greater Victoria.  

1994/95
Defoliation of ornamental, fruit and other deciduous trees continued at reduced levels in urban areas of Vancouver and at a few locations in Victoria.

Western winter moth, Erannis tiliaria vancouverensis

This deciduous defoliator occurs throughout B.C. west of the Rockies.  In the Vancouver Region its preferred host is broadleaf maple but red alder, trembling aspen, black cottonwood, and Garry oak are also attacked.  This insect has caused localized severe defoliation in a number of locations but the damage has resulted in little or no mortality. 

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1957
Numerous larvae at Skookumchuck.

1958
Patches of vine maple were severely defoliated near Skookumchuck.  High larval counts here and in Stanley Park.

1959
Skookumchuck infestation collapsed.

1960-72
No damage recorded

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1972
Localized high populations causing light defoliation at Railroad Creek.

1973-86
No damage recorded

1987
Up to 50% of the foliage of vine maple was lost in scattered patches in Golden Ears Provincial Park, Skagit Valley and Gilt Creek areas.  Lesser damage was also recorded on broadleaf maple and willow spp. 

1988
Vine and broadleaf maples were defoliated over an estimated 110 ha in Sasquatch Provincial Park, north of Harrison Hot Springs.  Scattered widespread defoliation of alder willow and maples was also noted in the Skagit Valley, Alexandria Park, Gilt Creek, Anderson River and North Bend areas.

1989
Broadleaf maple, vine maple, willow, birch and alder were severely defoliated over a broad area from Chilliwack to Boston Bar.  The single largest infestation was in Sasquatch Provincial Park, where all deciduous species were stripped of foliage over an estimated 500 ha.  Scattered 5-50 ha patches were common in the Fraser Canyon and along the Coquihalla Hwy.    

1990
Only scattered patches of light to severe defoliation were seen affecting maples, willows and other deciduous species throughout the upper Fraser Valley.

1991
At the Alexandra Bridge Provincial Park in the Fraser Canyon deciduous trees and shrubs were moderately to severely defoliated over 20 ha.  Scattered patches of trace defoliation were also seen between Emory Creek Provincial Park and Chilliwack..

1992
Moth populations collapsed.

1993/95
No damage recorded


Forest tent caterpillar, Malacosoma disstria

This forest pest is primarily a defoliator of trembling aspen in the interior of the Province, but attacks red alder, black cottonwood and willow on the coast.  In the Vancouver Region forest tent caterpillar infestations have been limited to Mainland areas.  Damage in the Vancouver Region usually results only in reduced growth. but repeated severe defoliation has resulted in branch and top dieback.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1935
Numerous tent caterpillar larvae found in old satin moth infestation at Pemberton Meadows.

1936-57
No damage recorded

1958
Light to severe defoliation of alder, black cottonwood and willow occurred in the Delta, Surrey and Langley municipalities covering an estimated 300 km2.  A 6 km long infestation was seen 30 km north of Pemberton.

1959
Infestations subsided

1960-61
High populations in association with northern tent caterpillars caused light to severe defoliation from Ladner to Abbotsford.

1962
Continued defoliation from Ladner to Abbotsford, and at Pitt Meadows.

1963
Populations decreased

1964-67
No damage recorded

1968
From Fraser Mills to Port Mann black cottonwood were severely defoliated over 80 ha.

1969
The Fraser Mills infestation expanded causing severe defoliation over 100 ha.  Satin moths were also found associated with the damage.

1970-87
No damage recorded

1988
Tent caterpillars caused light to severe defoliation of deciduous trees and shrubs in the Bella Coola Valley from Stuie to Bella Coola.  Near Chilliwack, tent caterpillars along with satin moth severely defoliated exotic poplars over 200 ha on the northeastern slopes of Mt Thurston.

1989
Tent caterpillars lightly defoliated scattered deciduous trees and shrubs over a wide area from Stuie to Bella Coola.  Near Chilliwack 25 ha of light defoliation of exotic poplars resulted from tent caterpillar and satin moth feeding.

1990 
Mostly light defoliation was again noted along the Nusatum River east of Bella Coola.  Other populations collapsed.

1991-95
No damage recorded

Northern tent caterpillar, Malacosoma californicum pluviale

This colonial defoliator of alder, aspen and willow also feeds on a broad range of other deciduous hosts including fruit trees and hawthorn.  During outbreaks damage is most commonly seen on the east side of Vancouver Island from Victoria to Campbell River, and throughout the Lower Mainland.  Severe feeding damage can cause loss of growth potential and some branch dieback but seldom results in full tree mortality.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1936
Infestation in the Victoria area.

1937
Small localized infestations were seen in the Mission and Sumas districts.  The Victoria infestation declined.

1938
Mission and Sumas infestations subsided.

1939
Severe infestations in Vancouver and district.

1940-44
No damage recorded

1945
Severe infestation on red alder in the Sooke area.

1946
Severe infestation reported from Thormanby Island.

1947
Defoliation over 1000 ha was seen at Shelter Point on Texada Island, and was common in the Powell River area and at the mouth of the Capilano River.

1948-52
No damage recorded



1953
Defoliation over 2500 ha was reported from the Pitt Meadows area.

1954
The infestation at Pitt Meadows continued.  Severe damage was reported from Bowen Island and Gibson’s Landing.  A small patch of defoliation was seen at Cultus Lake.   

1955
High populations at Nanaimo, Nitinat Lake and the Saanich Peninsula.

1956
Severe defoliation of red alder and willow at Union Bay and Campbell River.

1957-59
No damage recorded

1960
Light to severe defoliation from Ladner to Abbotsford in association with the forest tent caterpillar.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1961
Infestations from Ladner to Abbotsford continued.  Populations increased from Qualicum, west to Port Alberni and north to Campbell River.

1962
Light defoliation evident from Ladner to Albion.  On Vancouver Island infestations, centred in the Qualicum area, increased.

1963
Scattered infestations on the east side of Vancouver Island.

1964
Severe defoliation in the Duncan and Saanich Peninsula.

1965
Reduced populations 

1966
No damage recorded

1967
Defoliation common on Texada Island.

1968
Rising populations on the Saanich Peninsula, Gulf Islands and Courtenay. On the Mainland, severe defoliation of alder was reported from White Rock to Brittania, with moderated defoliation as far north as Powell River.  


1969
On the Mainland a 3-5 km wide swath of severe defoliation stretched from White Rock to Powell River.  High populations caused varying levels of damage on the Saanich Peninsula, the southern Gulf Islands including Denman and Hornby, and the Parksville and Comox areas.

1970
Infestations collapsed on the Mainland and were much reduced elsewhere due to infection by the nucleo-polyhedrosis virus.

1971
Scattered tents were seen along the Capilano River and in West Vancouver, and in areas previously infested on the Saanich Peninsula and the Gulf Islands.

1972
Scattered tents on the Saanich Peninsula and the Gulf Islands, as well as along Chapman Creek Road on the Mainland.

1973
Scattered tents on the Saanich Peninsula and the Gulf Islands as well as on the Mainland near Squamish and along the Silver-Skagit Road.

1974
Severe defoliation in localized areas of the Saanich Peninsula and the Southern Gulf Islands. On the Mainland there was light defoliation of scattered trees along the Coquihalla Highway. 

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1975
Moderate to severe defoliation along the east side of Vancouver Island and the Gulf Islands, and in the Port Alice area.

1976
Widespread severe defoliation on southern Vancouver Island and the Gulf Islands.  On the Mainland there was moderate defoliation from Port Melon to Gibson’s Landing.

1977-81
No damage recorded. 

1982/83
Generally light defoliation on Vancouver Island and the Lower Mainland. 

1984
Severe defoliation of mainly fruit trees on the east coast of Vancouver Island and the Lower Mainland.

1985/86
Light to severe defoliation of mainly fruit trees from Victoria to Campbell River, the southern Gulf Islands and the Lower Mainland.

1987
Populations were reduced on the Lower Mainland for the first time in five years but continued at similar levels on the east coast of Vancouver Island and the Gulf Islands.

1988-92
Only scattered tents were seen. 

1993
Tent caterpillar populations increased causing light to severe defoliation of mainly fruit trees and hawthorn on southern Vancouver Island and the southern Gulf Islands.  

1994
Increased populations defoliated a range of deciduous species on Vancouver Island and the southern Gulf Islands.  Damage was also recorded in the Powell River area and some Fraser River tributaries near Boston Bar.

1995
Tent caterpillar damage was common again on Vancouver Island, the Gulf Islands and the Sunshine Coast.  It also caused some damage in high elevation tributaries of the Fraser River near Boston Bar, and at Railroad Pass near Pemberton. 

Gypsy moth, Lymantria dispar

Gypsy moths feed on almost all deciduous species but prefer oak and fruit trees.

Introduced into the eastern U.S. in 1869 from Europe, the European gypsy moth is annually transported to the west coast on recreation vehicles travelling from infested areas in  eastern Canada and U.S.  More recently, during a major outbreak of an Asian biotype of the gypsy moth around Vladivostok, Russia, egg masses were transported on cargo freighters to our shore.  Targeted spray programs using Bacillus thuringiensis  var. kurstaki (BTK) have to date been successful in preventing the pest from becoming established in B.C.  The battle against the gypsy moth will continue until the insect becomes established in our deciduous forests.  

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1982
No adults were trapped

1983
Pheromone traps placed by Agriculture Canada caught 29 adults in the Fort Langley area, nine adult males in four traps near Courtenay and a single moth near Chilliwack.

1984 
Pheromone traps placed by Agriculture Canada caught 25 male adults in 12 traps in the Courtenay area.  No moths were trapped on the Lower Mainland.

1985
Agriculture Canada trapped 14 adult males in 13 traps at the Chilliwack Forces Base, one at Cultus Lake and one near Abbotsford.

1986
Agriculture Canada caught eight adult males in eight traps at Chilliwack, three in two traps in Colwood and one each at Vancouver and Point Roberts.  Traps placed by B.C. Forest Service caught a single male in a trap at Goldstream Provincial Park near Victoria.  In addition, seven females, two complete and five partial egg masses were found at Chilliwack. 

1987
Not mentioned in reports

1988
A total of seven male gypsy moths were trapped by Agriculture Canada.  Three were caught on Vancouver Island at CFB Colwood (1) and Parksville (2)   Four were caught on the Lower Mainland at Point Roberts (2), Coquitlam (1) and West Vancouver (1).

1989
A total of 24 male moths were caught in nine traps; five in Vancouver and the Fraser Valley, one in Manning Park and three on Vancouver Island.  All traps contained a single moth except those at Parksville (eight moths), West Vancouver (five moths), and Saanich (five moths).

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1990
Gypsy moth traps placed by Agriculture Canada caught a total of 120 male moths at 12 locations on Vancouver Island and the Lower Mainland.  More that 90% of these were caught in a 19 ha area centred at the northwest  corner of Cresswell and McTavish roads on the Saanich Peninsula.  Twelve female moths, 14 pupal cases and 36 egg masses were also found in the area.  Single moths were caught in eight additional traps on the Island between Victoria and Campbell River.  On the Lower Mainland and the Sunshine Coast, 12 males were caught, including four in a single trap in Vancouver.   

1991
Seventy two male moths were caught in North and West Vancouver by Agriculature Canada, of which 12 (and another 13 suspected) were confirmed to be of the Asian strain.  Only one male was caught on the Saanich Peninsula following last years application of BTK.  Less successful was the Parksville spray, where seven moths and one egg mass were found this year.  Single moths were caught in FIDS traps in Alice Lake Provincial Park north of Squamish and in Golden Ears Provincial Park near Maple Ridge.

1992
Agriculture Canada caught 163 male moths in traps at various locations from Victoria to Campbell River and from Vancouver to Hope.  Sixty three moths were trapped in Richmond alone.  Additionally, three females and some egg masses were found in Richmond.  Three moths were caught in traps placed in provincial parks by FIDS at Kawkawa Lake, Hicks Lake near Harrison Hot Springs and Porteau Cove.  All moths were of the European strain.

1993
Agriculture Canada caught 141 males in 100 traps at 15 locations around the Region.  These included two of the Asian strain.  Almost all moths were trapped in areas of previous activity from Vancouver to Hope and from Victoria to north of Courtenay on Vancouver Island.  New catches were made at Langdale, Vedder in the Fraser Valley and on Gabriola Island.  

1994
A total of 39 moths were caught in traps place by Agriculture Canada throughout the Region.  Six of these were of the Asian strain.


1995
A total of 39 moths were again caught in traps but only two were of the Asian strain.  Thirty three were trapped between Vancouver and Hope and the remaining six on Vancouver Island.

Oak leaf phylloxeran, Phylloxera sp near glabra
The oak leaf  Phylloxeran is a European insect that was first reported in Victoria in the 1950s.  Damage to Garry oak and the occasional English oak (Quercus robur) has been reported in the Victoria area for the past 15 years.  Damage caused by this insect has caused premature browning and leaf drop on Garry oak on southeastern Vancouver Island.  Individual trees can be attacked repeatedly over successive years, while adjacent trees remain unattacked.  Tree mortality as a result of feeding by this insect has not yet been reported.
_______________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1989/90
Phylloxeran damage was again recorded on scattered oaks throughout the Victoria area, turning many brown by mid July.

1991
An estimated 10% of oaks in the Victoria area were affected by the Phylloxeran, similar to last year.  Damage was reported for the first time on Saltspring Island, Galiano Island and Nanaimo.

1992
Infestations continued at similar levels throughout the Victoria area.  Damage was reported for the first time this year in the Comox Valley.  With the exception of a few Gulf Islands and isolated stands on the Mainland, the Phylloxeran has now spread throughout the range of Garry oak.

1993
Phyloxerans were active, causing foliage discoloration of Garry oaks in all previously infested areas in the greater Victoria area and southern Gulf Islands.  Populations were found for the first time on oaks on Sumas Mountain between Chilliwack and Abbotsford.

1994/95
Damage was similar to last year in both range and severity. 

Jumping gall wasp, Neuroterus saltatorius

The jumping gall wasp is native to western North America but has only recently become abundant in the Victoria area.  Damage caused by the jumping gall wasp has been increasing over the past three years.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1990
Reports of premature browning and shedding of leaves by Garry oaks in the Greater Victoria area increased sharply.  Most of the increase was attributed to the jumping gall wasp.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1991
Severe scorching and defoliation of Garry oak occurred at increased levels for the sixth consecutive year in the Greater Victoria area.     


1992
Damage increased both in area and severity in the Victoria area with severe scorching in Victoria and Oak Bay.  Damage was recorded for the first time at Maple Bay, and at Nanaimo. 

1993
Gall wasp infestations were as widespread throughout the greater Victoria area but were less severe than last year.  Increased parasitism is expected to continue to reduce gall wasp populations in the coming years.

1994
Damage caused by the gall wasp continued to decrease on southern Vancouver Island.  Severe leaf scorch occurred however for the first time at Deep Cove, Duncan and Maple Bay.

1995
Jumping gall wasp damage on southern Vancouver Island continued to decline, though severe scorching occurred again at Deep Cove Duncan and Maple Bay..  

Fall webworm, Hyphantria cunea

Fall webworm is a widespread colonial defoliator of deciduous trees in southern B.C.  Red alder, black cottonwood, white birch and willow are the most important forest hosts.  The webworm is not considered an economically important pest though entire trees are sometimes defoliated.  Damage is most conspicuous late in summer and characterized by skeletonized and shriveled brown leaves encased in webbing.   

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1935-38
Total defoliation of roadside alder and white birch in the lower Fraser Valley.

1939
Numerous webs on alder in the New Westminster area.

1940-46
No damage recorded

1947
Severe defoliation of alder and maple on Agassiz Mountain.

1948
Light defoliation from Ladner to Hope.

1949/56
No damage recorded

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1957
Increased populations; most severe defoliation in the Chilliwack area.


1958
Moderate populations in the Fraser Valley.

1959
Red alder and willows were moderately defoliated from Parksville to Campbell River.  On the Mainland there were scattered infestations along the south side of the Fraser River from Ladner to Hope.  Moderate defoliation was recorded at Powell Lake.

1960
Red alder and willows were severely defoliated between Parksville and Campbell River.  On the Mainland defoliation increased between Ladner and Hope, but was most severe at Pierdonville, Cultus Lake and Yarrow.  High populations were reported from the Sechelt Peninsula.

1961
Red alder and willow on Vancouver Island were defoliated from the Malahat to Campbell River, with the most severe damage to alders at Ladysmith.  Defoliation increased in the Fraser Valley as well as at Harrison and Yale.

1962
Damage was reduced in the Fraser Valley.  There were scattered infestations from Howe Sound to Lund and 50-100% defoliation of alders between Sakinaw and Ruby lakes.

1963
Continued population decline in the Fraser Valley.  Scattered patches of damage between Howe and Hotham sounds and Sechelt and Jarvis inlets; most severe damage occurred along the east shore of Ruby Lake.

1964
Light defoliation on the Sechelt Peninsula.

1965
Populations generally low in the Fraser Valley and Sechelt Peninsula.  Populations increased at Chilliwack and Boundary Bay.

1966
Populations generally low.

1967
Populations increased from Harrison Hot Springs to Green Point, but remained low elsewhere.

1968
Populations increased throughout the Fraser Valley with severe defoliation in Tsawwassen and Beach Grove areas.  

1969
Continued general population increases in the Fraser Valley, especially on black cottonwood from Abbotsford to Chilliwack.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1970
Increased populations caused some damage on Vancouver Island from Duncan to Nanaimo, and in the lower Fraser Valley on black cottonwood shelterbelts.

1971
Populations declined on Vancouver Island.  On the Mainland high populations were recorded between Yarrow and Agassiz.

1972
Moderate populations at Yarrow.

1973-79
No damage recorded

1980
On Vancouver Island high populations caused damage at scattered locations from Duncan to Menzies Bay, along Cowichan Lake Road and in the Comox area.  Larvae were common in the Fraser Valley and between Harrison Lake and Agassiz.  

1981
Moderate populations throughout the Lower Mainland as far as Hope and from Howe Sound to Pemberton and Lillooet Lake.

1982
Light to severe defoliation of a range of deciduous species was recorded in the lower mainland and eastern Vancouver Island areas. 

1983-86
Light to severe defoliation of a range of deciduous species occurred on the Lower Mainland and east coast of Vancouver Island.

1987/88
No damage recorded

1989
Populations increased in the Fraser Valley and on southern Vancouver Island but no significant damage was reported.

1990
Population continued to increase in the Chilliwack and Agassiz areas and on southeastern Vancouver Island.  Webworm tents were common on walnut, willow, alder, poplar and various fruit trees.

1991
Light to moderate defoliation of a range of deciduous species in the Chilliwack and Agassiz areas, and on southern Vancouver Island from Victoria to Comox.

1992
Webworm damage continued for the fourth consecutive year in all of the same areas.  Patches of moderate and severe defoliation were common in the Fraser Valley from Mission to Hope, along both sides of Harrison Lake as far north as the Lillooet River.  On Vancouver Island light to severe defoliation was again seen from Victoria to Comox.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1993
Defoliation of deciduous tree and shrubs was again widespread in the Lower Mainland and the east coast of Vancouver Island.

1994/95 
Defoliation of hardwood trees and shrubs was again widespread in the Lower Mainland, but declined for the second consecutive year on the east coast of Vancouver Island.  

Satin moth, Stilpnotia salicis

This introduced species was first found in B.C. in 1920.  Its preferred hosts are the Populus spp. including trembling aspen and black cottonwood, but willows are also attacked.  Small numbers of aspen have been killed after repeated attacks. 

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1920
Defoliation in Vancouver and New Westminster of exotic poplars including Lombardy, black, white and Carolina.

1921
At Cowichan Bay on Vancouver Island, 25 silver poplars were defoliated.  Defoliation continued in Vancouver and New Westminster.

1922
Defoliation of Lombardy, silver and other Populus spp. occurred at Duncan Nanaimo, and Qualicum.  Defoliation continued in Vancouver and New Westminster.

1923
Early outbreak conditions were noted in Victoria.  Defoliation continued in Vancouver and New Westminster.

1924-32 On Vancouver Island populations continued to spread causing up to 100% defoliation of black cottonwood and willow.  On the Mainland the range of infestation expanded to include the Pemberton Valley, and now extends from Powell River to Yale.

1933
The range of infestation in the Fraser Canyon expanded to include Keefers.  Continued defoliation at Pemberton Meadows.

1934
Continued defoliation at Pemberton Meadows.

1935/36
No damage recorded

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1937
In the Victoria area scattered Lombardy and silver poplar as well as aspen were damaged.  At Sumas Prairie, willows were lightly defoliated.


1938/39
Infestation continued in Victoria while populations remained low on the Mainland.

1940-46
No damage recorded

1947
Up to 75% defoliation of silver poplars at Nanaimo and Courtenay.

1948
Small infestation of silver poplar in Nanaimo.

1949-53
No damage recorded

1954
A few silver poplars were defoliated in the Victoria area.


1955
Silver and Lombardy poplars were infested in the Courtenay/Comox area and in Nanaimo and Victoria.

1956
Lombardy and silver poplars were defoliated from Metchosin to Courtenay.

1957
From Victoria to Nanaimo, Lombardy poplars were severely defoliated, causing some branch dieback and whole tree mortality.

1958
No damage recorded

1959 
Small spot infestation in Victoria.

1960
No damage recorded

1961-64
Spot infestations on Lombardy poplar in Victoria and the Courtenay/Comox area.

1965
Small infestations in Saanich and Langford.  Up-island populations declined. 


1966/67
No damage recorded

1968
Small infestation on white poplar at Langley.

1969
Up to 80% defoliation of silver poplars in Lewis Park, Courtenay.  On the Lower Mainland white poplars were infested at Ladner and Langley.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________
1970-73
No damage recorded

1974
Localized severe defoliation of black cottonwood at Birkenhead.

1975
Light to moderate defoliation of trembling aspen and black cottonwood at two locations in Victoria and one in Nanaimo.  On the Mainland the Birkenhead infestation expanded into two small areas along the Lake.  Small areas of defoliation were also seen at Meager and Capricorn creeks; tributaries of the Lillooet River.

1976
Some trembling aspen were 100% defoliated in Nanaimo and Victoria. 

1977-87
No damage recorded

1988
In combination with forest tent caterpillars, satin moth caused the light to severe defoliation of deciduous trees and shrubs over 200 ha on the northeastern slopes of Mt. Thurston, near Chilliwack.  Light defoliation was also noted on boulevard Lombardy poplars at Harrison Hot Springs.

1989
Satin moth populations on the slopes of Mt. Thurston were reduced causing 25 ha of light defoliation.  As was the case last year, satin moth combined with forest tent caterpillar to cause the damage.

1990-95
No damage recorded

Western oak looper, Lambdina somniaria

This solitary feeder is common within the range of Garry oak on southern Vancouver Island and the southern Gulf Islands.  It has also been found feeding on D-fir, grand fir, red alder, broadleaf maple, vine maple and willow when they grow in association with Garry oak.  Defoliation has caused the mortality D-fir on Saltspring Island.   

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1946
Localized infestations in Lakehill and Cedar Hill areas of Victoria.

1947
Garry oaks over about 100 ha were 75-100% defoliated in the Victoria area.

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1948
Increased populations caused up to 100% defoliation of D-fir and Garry oak in the Uplands, Mt. Douglas and Lakehill districts, causing some D-fir mortality.

1949
Continued population increases in the Victoria area resulted in defoliation of grand fir, red alder, broadleaf maple and willow, along with the D-fir and Garry oak.

1950
Infestations in Victoria area subsided.

1951-57
Reduced populations with only light scattered pockets of damage.

1958
Increased populations caused severe defoliation over 2 ha in Saanich.  

1959
Up to 50% defoliation of Garry oak on Christmas Hill near Victoria.

1960
Populations increased in Victoria area with continued defoliation on Christmas Hill.

1961
Scattered pockets of up to 100% defoliation in the Greater Victoria area.  Some D-fir and grand fir mortality.

1962
Populations decreased with light defoliation only on Christmas Hill.

1963/64
No damage recorded

1965
Light defoliation in Greater Victoria area in association with a solitary leafroller Pandemis ribeana.
   

1966-80
No damage recorded

1981
Severe defoliation of Garry oak and D-fir on Mt Maxwell on Saltspring Island.

1982
Garry oak over 16 ha in the Mt. Maxwell Ecological Reserve on Saltspring Island were 50-100% defoliated for the third consecutive year.

1983/84
Foliage losses to Garry oak averaged about10% in the Mt. Maxwell Ecological Reserve.  

1985/93
No damage reported

________________________________________________________________________

Year                                   Remarks

________________________________________________________________________

1994
Garry oak and D-fir were severely defoliated over about 10 ha in the Mt. Maxwell Ecoreserve on Saltspring Island.

1995
Loopers killed Garry oak and D-fir over an estimated 50 ha on the west face of Mt. Maxwell on Saltspring Island.  Scattered D-fir mortality had occurred over the previous three years but this was the first instance in Garry oak   The affected area is contained within an Ecoreserve whose purpose is to protect the unique Garry oak ecosystem.

Chronic Pests

These pests affect mainly young and middle-aged stands.  Populations of these insects are more stable than those of defoliators which alternate between conditions of outbreak and collapse.  The damage that chronic pests cause is cumulative, resulting from repeated attacks over a number of years.  Seldom do these pests kill their host.  Instead the relentless attacks serve to weaken the host, often resulting in stunting and/or growth malformations.     

              Pest
     Host(s)

        Remarks

Cooley spruce gall adelgid
D-fir, spruce spp.
Alternates between D-fir and spruce – 

Adelges cooleyi

most of the damage in the form of branch-tip galls on spruce 

Spruce bud moths
spruce spp.
Minor damage to unflushed buds 

Zeiraphera, Epinotia spp.

mainly to Sitka spruce on the coast 


Sequoia pitch moth
lodgepole pine,
Bores into stems causing formation of 

Synanthedon sequoiae
ponderosa pine
pitch masses – can be damaging to young trees

Silverspotted tiger moth 
D-fir 
Colonial feeding larvae defoliate small 

Lophocampa argentata

scattered branches mainly in coastal stands.

Warren’s root collar weevil
lodgepole pine
Larvae feed in the cambium at the root 

Hylobius warreni

collar causing minor damage – can girdle very young trees



