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ABSTRACT 

The spruce budworm situation in Ontario continued to worsen 

in 1971 and the amount of damage will likely increase considerably in 

1972. Part A of this report describes, in some detail, changes in the 

boundaries of infestation and the pattern of outbreak in 1971 in three 

major sectors of the Province where the spruce budworm is causing 

concern; and it forecasts, in cartographic and tabular form, the 

damage liable to occur in 1972. Part B describes aerial spraying 

operations covering 81,000 acres which were conducted against the spruce 

budworm in Ontario in 1971 as part of a joint strategy developed by the 

Insect and Disease Survey Unit of the Canadian Forestry Service and 

the Environmental Protection Branch of the Ontario Ministry of Natural 

Resources. 



TABLE OF CONTENTS 

Page 

PART A: DAMAGE AND FORECASTS 

... 1 
INTRODUCTION 

OVERALL SITUATION - 1971 

. . 2 
SOUTHEASTERN ONTARIO 

2 
Situation vn 1971 

Dainage Forecast for 1972, 

. . 7 
NORTHEASTERN ONTARIO 

Situation in 1971 

Damage Forecast for 1972 

. . 14 
NORTHWESTERN ONTARIO 

14 
Situation vn 1971 

Damage Forecast for 1972 

. . 17 
SUMMARY 

PART B: SPRUCE BUDWORM AERIAL SPRAYING OPERATIONS 

ONTARIO, 1971 

... 37 
INTRODUCTION 

SOUTHEASTERN ONTARIO OPERATIONS 

, 37 
Background 

pre-sprau Larval Surveys and Insect Development .... 37 
38 

The Spraying Operations 

39 
Entomoloaical Assessment 

, . . . 40 
Conclusions 

NORTHEASTERN ONTARIO OPERATIONS 

, 41 
Background 

Pre-Bpmy Larval Surveys and Insect Development .... 41 
41 

The Spraying Operations 

Entomological Assessment 

, . ... 43 
Conclus-ions 

(Continued) 



TABLE OF CONTENTS (Concluded) 

Page 

PART B: SPRUCE BUDWORM AERIAL SPRAYING OPERATIONS 

ONTARIO, 1971 (Cont'd) 

NORTHWESTERN ONTARIO OPERATIONS 44 

Background 44 

Pre-spray Surveys and Insect Development 45 

The Spraying Operations 46 

Entomological Assessment 47 

Cone lusions 48 

THE PROBLEM OF UNSATISFACTORY OPERATIONAL RESULTS WITH 

FENITROTHION IN ONTARIO 49 

Conclusions 51 

Proposals for 1972 5L 

Cover photograph shows operational spraying using Fenitrothion 

against the spruce budwortn in Northwestern Ontario. Spray 

aircraft in the photograph are Stearman. 



PART A: DAMAGE AND FORECASTS 

INTRODUCTION 

One of the main functions of the Insect and Disease Survey 

Unit, Great Lakes Forest Research Centre, Canadian Forestry Service, 

is to detect and evaluate insect and disease problems occurring in the 

forests of Ontario. Furthermore, the Unit is responsible for informing 

forest management about dangerous or potentially dangerous situations 

and helping to find appropriate solutions to these problems. The 

Survey Unit has devoted considerable attention to the spruce budworm, 

Choristoneura fwniferana (Clem.), since 1967, when precursory incipient 

populations became evident in three widely separated parts of the 

Province. The subsequent development of these outbreaks has been 

described in the Annual Report of the Forest Insect and Disease Survey 

(1967, 1968, 1969, 1970 and 1971 (in press)), in the Annual District 

Reports prepared by the Forest Research Technicians (1967, 1968 and 

1969) , in periodic bulletins issued by the Survey Unit each field 

season and in various Information Reports originating in the group. 

By 1970, the spruce budworm situation in Ontario had worsened consid 

erably and a fully integrated report became necessary in which the 

entire problem was dealt with on a yearly Province-wide basis. This 

report, which is a sequel to Information Report O-X-147 issued 1 year 

ago, describes infestations in 1971 and the probable extent of damage 

in 1972. 

OVERALL SITUATION - 1971 

In general, the overall situation in 1971 resembled that of 1970 

in that the outbreaks which had developed in three distinct regions 

within the Province since 1967 remained confined to these regions, 

i.e., southeastern Ontario, northeastern Ontario and northwestern 

Ontario (Fig. 1). However, considerable expansion of infested areas 

over 1970 occurred within the first two regions as shown by the 

following comparison of areas infested in 1970 and 1971. 

Area within which moderate to 

severe defoliation occurred 

Outbreak segment 1970 1971 

Southeastern Ontario 1.6 million acres 4.5 million acres 

Northeastern Ontario 5.2 8.6 

Northwestern Ontario 0.1 0.1 

6.9 13.2 

The authors are, respectively, Research Officer and the Senior 

Entomology Technician, Great Lakes Forest Research Centre, 

Sault Ste. Marie, Ontario. 



Northwestern Ontario continues to remain the one relatively 

bright spot in the overall picture. Undoubtedly the aerial spraying 

operations conducted for the past 4 years in the Fort Frances and 

Thunder Bay districts have beneficially altered the outbreak pattern in 

this part of Ontario. However, infestations totalling 2,000,000 acres 

exist in northern Minnesota (1971 Forest Pest Report, Minnesota, 

Department of Agriculture) and threaten to invade vulnerable stands 

north of the International Border (Fig. 1). 

SOUTHEASTERN ONTARIO 

Situation in 1971 

The total area within which moderate to severe defoliation of 

the current foliage of balsam fir (Abies balsamea (L.) Mill.] and white 

tpruce [Piasa glauaa (Moench) VossJ occurred in southeastern Ontario 

almost tripled from 1,600,000 acres in 1970 to 4,500,000 acres in 1971 

(Fig. 2). 

Major increases in the extent of infestation occurred in the 

central and southern parts of the Pembroke District and the northern 

part of the Tweed District, so that virtually all stands susceptible to 

budworm in the eastern two-thirds of the Pembroke District and in the 

northern third of the Tweed District were damaged. This large infesta 

tion now extends from Ottawa in the east almost to Mattawa in the 

northwest and to Haliburton in the southwest, including the eastern 

half of Algonquin Park. "Hot spots" in the park were recorded at 

Lone Creek in Stratton Township and in the vicinity of Annie Bay 

(Opeongo Lake) in Preston Township where exceptionally high larval 

populations caused complete defoliation of new shoots of fir and spruce, 

In some of the areas infested longest in the Ottawa Valley, the inten 

sity of damage declined somewhat because of lower population levels. 

Although a considerable increase in the infested area occurred 

in the Tweed District, very little expansion occurred in the two major 

infestations in the Kemptville District, one located to the north of 

Carleton Place in Fitzroy, Pakenham, Huntley and March townships and 

the other to the east of Carleton Place in Goulbourn Township. Small 

scattered pockets of moderate to severe defoliation occurred in 

Dalhousie, Clarence and Matilda townships in Kemptville District. In 

the Tweed District, new infestations ranging up to 20,000 acres in size 

were found in Barrie, Clarendon, Palmerston and Kingston townships in 

Frontenac County, in Camden Township in Lennox and Addington County, 

in Wollaston and Limerick townships of Hastings County and Hallowell 

Township of Prince Edward County. An overall increase in populations 

and severe defoliation occurred in the Lindsay District, particularly 

in Harvey, Galway and Anstruther townships in Peterborough County and 

in Clyde, Bruton, Monmouth and Glamorgan townships in Haliburton County 
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where many small, scattered infestations enlarged considerably. Trace 

or light infestations were observed generally throughout t!ie remainder 

of southeastern Ontario. 

Elsewhere throughout southern Ontario, the insect was more wide 

spread than in recent years, though numbers of budworm larvae were gen 

erally low. Notable infestations occurred in Whitchurch and Uxbridge 

townships in the Lake Simcoe District and throughout the northern part 

of the Bruce Peninsula, which includes most of St. Edmunds Township and 

part of Lindsay Township in the Lake Huron District, Population levels 

were also low throughout the Lake Erie and Parry Sound districts with no 

known infestations above the trace or light levels. 

Extensive moth flights occurred throughout southern Ontario in 

the latter part of July. These moth flights, which are a natural phe 

nomenon, sometimes occur during the course of massive outbreaks like 

those presently sweeping eastern North America. Considerable public 

attention was focused on these moth flights and the reasons for their 

occurrence when cities such as Ottawa and Toronto were inundated. The 

most likely source of these moths was the Algonquin Park-Ottawa Valley 

infestation or the much larger infestation that exists north of the 

Ottawa River in Quebec. 

Significant amounts of mortality and top-killing of balsam fir 

and white spruce trees have occurred between Pembroke and Renfrew, with 

the highest mortality occurring in the Bonnechere Valley where up to 

56% of the balsam fir and 43% of the white spruce have died. Several 

years of defoliation by the spruce budworm and the balsam fir sawfly, 

tleodi-vrion abietis (Harris), were undoubtedly a major factor in this 

mortality, but other factors may also be involved. It is expected that 

further mortality will occur in the Bonnechere Valley. 

The only aerial spraying operation in southeastern Ontario was 

carried out at the Petawawa Forest Experiment Station to protect high-

value research stands. For further details, please refer to Part B 

of this report. 

Damage Forecast for 1972 

Population trends of spruce budworm are primarily based on year-

to-year changes in the density of egg masses on branches collected from 

the mid-crowns of balsam fir and white spruce (see Table 1, p. 18). 

Thus egg-mass surveys in August provide a means of forecasting the damage 

to be expected from larval feeding in the following year. The results 

of an egg-mass survey conducted in southeastern Ontario in 1971 forecast 

a continuance of high damage levels in areas currently infested, 

accompanied by further enlargements of the outbreak in 1972 (Fig. 3 and 

Table 1). Most of the balsam fir and white spruce in the Pembroke 
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District, particularly Algonquin Park and the Ottawa Valley, in the 

north parts of the Tweed and Lindsay districts and the west part of the 

Kemptville District will be moderately to severely damaged in 1972. 

Other than areas mentioned, budworm damage will occur throughout most of 

southern Ontario at a trace or light level, including the Toronto area 

which received a massive moth flight in July, 1971. Host trees in the 

northern tip of the Bruce Peninsula (St. Edmunds Township) are expected 

to be moderately to severely damaged in 1972 (see p. 11, Fig. 5). 

Generally speaking, egg-mass densities within infested areas 

were much higher in 1971 than 1970. As a result if weather conditions 

favor budworm survival, a greater degree of damage will occur over a 

wider area. 

The infestation in Larose Forest, Clarence Township in the 

Kemptville District, was sprayed in 1970 and declined to light inten 

sity in 1971. The majority of the white spruce trees have recovered 

from past defoliation. However, egg-mass counts indicate that moderate 

defoliation will occur there in 1972. 

It is expected that the only operational aerial spraying in 

southeastern Ontario against spruce budworm in 1972 will be an opera 

tion to protect the research stands at the Petawawa Forest Experiment 

Station. 

NORTHEASTERN ONTARIO 

Situation in 1971 

Figure 4 shows the location of moderate to severe defoliation 

by the budwonn in northeastern Ontario in 1971. Host of the infestations 

enlarged, so that the area within which defoliation was recorded 

totalled 8.6 million acres compared to the 5.2 million acres damaged in 

1970. 

The major infestation in this region is a massive outbreak 

centered in the Chapleau District; it now extends from the shores of 

Lake Superior, the western limits of Lake Superior Provincial Park 

(White River District), in a northeasterly direction through much of 

the Chapleau District into the southern part of the Kapuskasing District, 

to the western edge of Cochrane District and the northern end of the 

Sudbury District. The dimensions of this single outbreak are roughly 

145 miles long and about 75 miles wide encompassing over 6.5 million 

acres. 

The major change in this infestation from 1970 was a major 

extension to the south and west resulting in moderate to severe damage 

to balsam fir and white spruce throughout all of Lake Superior 
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ProvlnclnJ Park and into the northern part at the Sault Ste. Marie 

District, Other extensions occurred on the eastern side where the main 

infestation merged with the smaller outbreaks In the northern part of 

the Sudbury District. Further spread occurred on the northern edge of 

the main outbreak along the Kapuskasing border in Hook and Hayward town 

ships, northeast from Hayward Township to Opasatika Lake in Usnac 

Township, and in Buchan, Clouston and Lisgar townships. 

In the Sudbury District, the total area within which moderate to 

severe defoliation occurred enlarged to approximately 1.3 million acres, 

an increase of 25% over 1970. Major increases occurred in the large 

infestation centered on Onaping Lake, in an infestation lying to the 

east of the Onaping infestation and to the north of Lake Wanapetei. An 

infestation north of the Village of Gogama in upper Sudbury District 

also enlarged and merged with the Chapleau infestations. Several new 

pockets of heavy infestation were detected at widely scattered locations 

in the district; three of the largest being in Township M south of 

Lac aux Sables, in Laura and Waldie townships in the vicinity of Burwash, 

and in Fawcett and Leonard townships surrounding Shining Tree Lake on 

the Sudbury-Swastik^ District boundary. 

In the Swastika District, numerous infestations located in the 

.southwest part of the District generally expanded. A sizeable new 

infestation of about 50,000 acres was detected south of and surrounding 

Larder Lake in the townships of Hearst, HcFadden, Rattray, Skead and 

Bayly. This infestation extends for some distance eastward into the 

Province of Quebec. 

The only defoliation detected in the North Bay District was a 

small pocket in Dunnet Township, in the same location as 1970 although 

larval population levels were slightly higher in 1971 than in 1970. 

In the SaulL Ste. Marie District, other than the area engulfed 

by the Chapleau outbreak in the northwest corner of the District, the 

only reported infestations were in Parkinson Township on white spruce 

and in Tarbutt Additional and Laird townships on balsam fir with little 

change from 1970 in population levels or infestation boundaries. 

Although not detectable from the air, ground surveys revealed a 

Sizeable area of trace or light defoliation on balsam fir and white 

spruce in the southeastern corner of Geraldton and the northwestern 

corner of the White River districts. Numbers of budworm larvae were 

generally low but were widespread throughout the area affected, which 

is bordered by Marathon on the west, White River on the east and 

Manitouwadge on the north. 

Elsewhere in those parts of the Geraldton, White River, 

Cochrane and Kapuskasing districts which lie north of the main Chapleau 

outbreak, larval population levels were extremely low and defoliation 
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was nil or trace. Population levels within tlie main ChapLeau Infestation 

throughout northeastern Ontario were generally much higher in 1971 than 

L970 and consequently the severity of damage was greater. In some loca 

tions, high larval populations caused even greater damage by consuming 

all of the current year's foliage and backfeeding on old foliage. 

Population levels in undamaged areas lying south of these infes 

tations or lying between scattered infestations in the Sault, Sudbury or 

North Bay districts were generally low but larvae were common and could be 

found wherever one searched. 

Aerial spraying operations were carried out to prevent further 

damage in three provincial parks in northeastern Ontario in 1971. Please 

refer to Part B of this report for further details. 

Damage Forecast for 1972 

Spruce budworm egg-mass counts were obtained from 180 locations 

throughout northeastern Ontario (see Table 2, p. 22). Many of the 

locations sampled in 1971 had been sampled in 1970, thus by comparing 

egg-mass counts, a general population trend can be determined. Without 

exception, every district in northeastern Ontario that was infested with 

spruce budworm exhibited appreciable increases in egg-mass numbers over 

1970. Population increases of up to tenfold have occurred, undoubtedly 

because of unusually favorable weather conditions for budworm survival 

during May, June and July of 1971. 

Thus, it is reasonable to expect widespread, severe damage, par 

ticularly throughout all areas infested to a moderate or high degree in 

1971 (see Figures 4 and 5). The moderate to severe infestations that 

occurred in 1971 are expected to expand considerably and will probably 

merge into one massive infestation of at least 15 million acres engulfing 

all susceptible host stands of balsam fir and white spruce in the following 

areas (Figure 5): all of the Chapleau District; the southern half of 

White River District including the Lake Superior Provincial Park; 

Sault Ste. Marie District—the northwestern portion adjacent to the 

Chapleau and White River districts; Sudbury District—most of the District 

north and west of the city of Sudbury; Swastika District—the southwest 

portion plus a sizeable infestation surrounding Larder Lake on the 

Ontario-Quebec border; Cochrane District—a small portion of the southern 

part, south of Timmins; and Kapuskasing District—the south central part, 

extending north ot the Chapleau District boundary as far as Opasatika 

Lake. 

In addition to this one vast outbreak, smaller scattered infesta 

tions are expected to persist or occur in Parkinson, Laird, Tarbutt and 

Tarbutt Additonal townships in the Sauit Ste. Marie District; in the 

following areas of the Sudbury District—Robinson Township on Manitoulin 
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iland, Waldie, Laura, Fairbank, Creighton, Balfour, and Cosby town-

lips; and in Dunnet, Thistle, Gillies Limit and Best townships in the 

rtli Bay District. 

Light damage is expected to occur throughout the remainder of 

artheastern Ontario (Fig. 5) about as far north as the 49° 30' parallel 

lerever susceptible stands occur. The only significant exception to 

nis overall situation is a large area (about 700,000 acres) centered 

round Rocky Island Lake in the northeast side of the Sault District, and 

nown as the Mississagi-Chapleau Fire (1948); it will remain free of 

amage since it is generally not vulnerable to budworm. 

Elsewhere a sizeable area of trace and light defoliation on 

ost trees was detected in the southeastern corner of Geraldton and the 

orthwestern corner of the White River districts. The area affected 

,ies some distance (about 50 miles) from any major infestation and since 

o evidence of moth influx exists, this light infestation could be the 

tart of an independent outbreak. In view of the recently favorable 

ituation for the budworm in Ontario, new outbreaks may be expected; but 

n this area, namely, Marathon to White River, a full-blown outbreak 

ould prove costly. Firstly, much of the affected area has a high balsam 

ir content that would be suitable for harvesting in 30 years or less, 

,nd, secondly, the natural beauty of a portion, if not all, of the newly 

esignated Pukaskwa National Park could be severely affected. Although 

:his infestation is in a very early stage of development and the 1971 

!gg-mass counts fail to indicate more than trace or light damage in 

972, the situation will be carefully monitored. 

In last year's report "The Spruce Budworm Situation in Ontario, 

970,(Howse et al. 1971) Information Report O-X-147", it was mentioned 

hat balsam fir mortality was expected in 1971, particularly in certain 

larts of the Chapleau District. Intensive surveys did not detect any 

iignificant amount of tree mortality, although many trees showed dead 

:ops and dead branch tips. The number of these is expected to increase 

considerably in 1972 and the general condition of the balsam fir that 

ias been infested longest is expected to deteriorate further. 

It is anticipated that aerial spraying operations in 1972 in 

lortheastern Ontario will be confined to protecting trees in special 

>alue areas, primarily provincial parks. Parks such as Missinaibi, 

!vanhoe, Shoals, Lake Superior, Five Mile and Wakami Lake have received 

special attention in terms of our surveys; and results and recommenda-

:ions will be dealt with in greater detail in Part B of this report. 
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NORTHWESTERN ONTARIO 

Situation in 1971 

As mentioned in the description of the overall situation for 1971, 

the one relatively bright spot in the Ontario spruce budworra scene seems 

to be northwestern Ontario. Figure 6 depicts the location of moderate to 

severe defoliation that occurred in northwestern Ontario in 1971. Approx 

imately 130,000 acres were damaged, about the same total as in 1970; 

in both years, most of the damage occurred in Quetico Park in the Fort 

Frances District. The extent of defoliation in 1971 would probably have 

been much greater if the Ontario Department of Lands and Forests had not 

carried out aerial spraying operations which are described in greater 

detail in Part B of this report. 

However, it is necessary to backtrack somewhat in order to pre 

sent a clear and complete picture leading up to the situation in 1971. 

During the 1970 field season, a new infestation was found around Poohbah 

and Tanner lakes in the south-central part of Quetico Provincial Park in 

the Fort Frances District. This new infestation was originally thought 

to be small in size but egg-mass surveys carried out in August and early 

September, 1970, provided evidence that additional areas were infested 

in the Fort Frances District. Subsequent surveys during the winter of 

1970-71 revealed several infestations totalling about 130,000 acres. 

These infestations extended from Namakan Lake in the west to Bayley Bay 

in the east, with most of the infested acreage located in Quetico Park 

along the International Border. Two corridors of budworm-susceptible 

forest extend from the infestations in the south-central part of Quetico 

in a northeast direction to the Burchell Lake-Lac des Mille Lacs region. 

These corridors could provide avenues of access for the budworm into the 

western part of the Thunder Bay District. High budworm populations did 

exist in at least two locations in these corridors: at Kawa Bay on 

Kawnipi Lake and at Metacryst Lake which are 25 and 38 miles, respec 

tively, southwest of Burchell Lake. 

The management strategy developed to handle this particular situ 

ation is more fully described in Part B but essentially in 1971 it 

consisted of spraying all known pockets of infestation in the Thunder Bay 

District and of starting a program of abatement spraying in the Fort 

Frances District, beginning with the easternmost infestations closest to 

Burchell Lake and working westward. 

Thus, following the spraying in May and June, 1971, the Forest 

Insect and Disease Survey conducted a series of pupal, defoliation and 

egg-mass surveys. The pupal counts and defoliation surveys revealed 

about 130,000 acres of moderate to severe defoliation, most of which 

was in the Fort Frances District and very little of which was in the 

sprayed areas. This represents little change from the situation in 1970. 

In the Fort Frances District, the 1971 defoliation again extended from 
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Namakan Lake to Bayley Bay along the International Border. Small scat-

tared pockets of defoliation were found around sprayed areas at Kawa Bay 

and Poohbab and Tanner lakes. 

In the Thunder Bay District, about 2,000 acres of current defo 

liation was recorded, most of which occurred in a new infestation found 

near Mountain Lake along the border. Small pockets of defoliation 

occurred in sprayed areas at Northern Light Lake, Granite Lake and 

Gunflint Lake and adjacent unsprayed areas of Gunflint Lake. These 

infestations in Thunder Bay and Fort Frances districts represent the 

northern edge of an extensive outbreak totalling some 2,000,000 acres 

which extends throughout central and northern Minnesota (see Fig. 1, 
p. 3) (1971 Forest Pest Report, Minnesota, Department of Agriculture). 

In addition to the approximately 130,000 acres of infested 

acreage located mainly along the International Border, scattered trace 

and light defoliation was detected throughout an appreciable area near 

Atikokan north of Highway 11 and in a smaller area in Inwood Township 

near Upsala. These latter light infestations could possibly be incip 

ient populations ready to break loose and may be similar to the 

situation described for the southeastern corner of the Geraldton and 

northwestern corner of the White River districts. 

Damage Forecast for 1972 

Egg-mass counts were obtained for 220 locations throughout 

northwestern Ontario, but concentrated in the Fort Frances and Thunder 

Bay districts (see Table 3, p. 29). Figure 7 illustrates the areas where 

moderate to severe defoliation (some 125,000 to 150,000 acres) is 

expected to occur in 1972. 

Virtually all of the defoliation in 1972 will occur in the Fort 

Frances District in much the same areas as in 1971. Evidence obtained 

from assessments of the aerial spraying operations showed that there 

was no significant spread from infestation centers to uninfested areas 

to the north and east although a shift of population has been noted in 

the Poohbah Lake area. Populations are higher in the eastern part of 

this block and lower in the west compared with 1970. The egg-mass 

counts indicate that all sprayed areas except the Metacryst Lake area 

have been reinfested to levels that will cause moderate to severe defo 

liation in 1972. 

In the Thunder Bay District, small pockets of defoliation are 

expected to occur in the vicinity of Gunflint, Granite, Northern Light 

and Mountain lakes in 1972. Much of the area in the Thunder Bay 

District which was sprayed in 1971 has been reinfested but egg-mass 

counts are lower and no evidence exists of any significant spread outward. 
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Egg-mass counts from the Burchell Lake-Shebandowan Lakes-Lac des 

Mllle Lacs region show that populations have remained low; in fact, the 
197i egg-mass counts are slightly lower than those for 1970 and are now 
at the lowest level that we have recorded since 1967. Therefore, no 

noticeable damage is expected to occur in this region in 1972. Egg-mass 
counts from the new infestations near Atikokan and Upsala were extremely 

variable, indicating that only trace and light defoliation would occur in 
1972 in these areas. The possibility of new outbreaks appearing in these 

areas in the next year or two depends, however, on conditions developing 
that are suitable for budworm survival. Elsewhere, throughout north 

western Ontario, it is expected that numbers of budworm larvae will be 

low and damage levels negligible. 

The extent of aerial spraying operations in northwestern Ontario 

in 1972 is likely to be similar to that of aerial spraying operations 

carried out in 1971 and described in Part B of this report. 

SUMMARY 

In 1971, as forecast for southeastern and northeastern Ontario, 

the spruce budworm outbreak continued to build up and covered more than 

13 million acres, double that of 1970. In northwestern Ontario, the 

picture was unchanged from 1970, probably because of the program of 

abatement spraying. 

Population build-up and development of the outbreak will continue 

In 1972 in southeastern and northeastern Ontario, with up to ten-fold 
increases in budworm numbers forecast in some districts of northeastern 

Ontario and noticeable damage to fir and spruce is expected over more than 

20 million acres. 

In northwestern Ontario, tiie situation is encouraging because 

the outbreak is expected to remain essentially unchanged from 1971. 

A continuation of the abatement spraying program may even help gain some 

ground and should continue to help prevent the reinfestation of the 

Burchell Lake-Lac des Mille Lacs region. 
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Table 1 SouCheastern Ontario - Spruce Budworm: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 

* S - severe, M - moderate, L - light, 0 - nil 

2 Aerial sprayed Pox Virus, 1971 

(cont'd ) 
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Table 1 Southeastern Ontario - Spruce Budworm: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 (cont'd ) 

(7 locations) 

Cambridge Twp wS 

Clarence Twp 

- Larose Forest #1 wS 

- Larose Forest #2 wS 

Dalhousie Twp bF 

Fitzroy Twp wS 

Huntley Twp wS 

Oxford Twp - Kemptville 

Nursery wS 

4 

7 

82 

80 

84 

80 M 

* S - severe, M - moderate, L - light, 0 

1 Aerial Sprayed, Fenitrothion, 1971 

3 Aerial Sprayed, N.P.V. Virus, 1971 

4 Ground sprayed, Malathion, 1971 

- nil 
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Table 1 Southeastern Ontario - Spruce Budworm: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 (cont'd ) 

Location Host 

Estimated 

per cent of 

defoliation 

1971 

No. of egg-

masses per 

100 sq ft 

of foliage 

Damage 

forecast 

for 1972 

Tweed District 

(11 locations) 

Admaston Twp 

- Bonnechere River 

- Mt St Patrick Road 

Ashby Twp. - Hartsmere 

Brougham Twp 

Denbigh Twp 

Gratton Twp 

Griffith Twp 

Matawatchan Twp 

McNab Twp 

Raglan Twp 

Wicklow Twp 

Lindsay District 

1 

1 

17 

5 

8 

87 

0 

77 

0 

1 

6 

16 

53 

68 

69 

60 

205 

0 

81 

18 

0 

67 

L 

M 

M 

M 

M 

S 

0 

M-S 

L 

0 

M 

M-S 

S - severe, M - , L - light, 0 - nil (cont'd ) 
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Table 1 Southeastern Ontario - Spruce Budworm: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 (concl'd ) 

S - severe, H - moderate, L - light, 0 - nil 
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Table 2 Northeastern Ontario - Spruce Budworm: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 

* S - severe, M - moderate, L - light, 0 - nil 

1 Aerial sprayed, Fenitrothion, 1971 

(cont'd ) 
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Table 2 Northeastern Ontario - Spruce Budworm: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 (cont'd ) 



Table 2 Northeastern Ontario - Spruce Budwormi Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 (cont'd ) 

(7 locations) 

As ton Twp wS 0 12 L 

S - severe, M - moderate, L - light, 0 - nil (conC'd ) 
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Northeastern Ontario - Spruce Budworm: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 (cont'd ) 

Sudbury District 

{49 locations) 

Antrim Twp 

Ardon Twp 

Baldwin Twp 

Beaumont Twp 

Beulah Twp -

Botha Twp 

Carter Twp 

Creelman Twp 

Meteor Lake 

bF 

bF 

bF 

bF 

bF 

bF 

bF 

bF 

47 

10 

1 

40 

50 

76 

0 

2 

* S - severe, M - moderate, L — light, 0 - nil 
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Table 2 Northeastern Ontario - Spruce Budworm: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 (cont'd ) 

* S - severe, M - moderate, L - light, 0 - nil (cont'd ) 
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Table 2 Northeastern Ontario - Spruce Budworm: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 (cont'd ) 

S - severe, M - moderate, L - light, 0 - nil (cont'd ) 
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Table 2 North custom Ontario - Spruce lluilworm: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 (concl'd ) 

* S - severe, M - moderate, L - light, 0 - nil 

1 Aerial sprayed, Fenitrothion, 1971 
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['able 3 Northwestern Ontario - Spruce Budworm: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 

Location Host 

Estimated 

per cent of 

defoliation 

1971 

No. of egg-

masses per 

100 sq ft 

of foliage 

Damage 

forecast 

for 1972 

Fort Frances District 

(118 locations) 

Agnes Lake - south end 

Agnes Lake - middle, west 

side 

Airport Road - N.W. of 

strip 

Alice Lake 

1 Allan Lake 

Argo Lake - S.W. side 

Argo Lake - south end 

Batchewaung Lake 

Bayley Bay - Basswood Lake 

Bear Pass 

Bear Pelt Lake 

Eeaverhouse 

Bentpine Lake 

Blackstone Lake 

Bottle Lake 

Buckingham Lake 

Burntside Lake 

Cache Lake 

Cache Bay 

1 Cairn Lake 

Camel Lake 

Canadian Point - Basswood L. 

Carp Lake 

Captain Tom Lake 

Clearwater Bay - Sand Point 

Clearwatcr Lake - 4 mi S 

Companion Lake 

Conmee Lake 

Dack Lake 

Darky Lake 

David Lake 

Delahey Lake 

bF 

bF 

L9 

15 

L* 

1 Aerial sprayed, Fenitrothion 1971 
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Table 3 Northwestern Ontario - Spruce Budworm: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 (cont'd ) 

* S - severe, M - moderate, L - light, 0 - nil 

1 Aerial sprayed, Fenitrothion, 1971 

(cont'd ) 
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Table i Northwestern Ontario - Spruce budworm: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

Cor 1972 (cont'd ) 

* S - severe, M - moderate, L - light, 0 - nil 

1 Aerial sprayed, Fenitrothion, 1971 

(cont'd ) 
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Table 3 Northwestern Ontario - Spruce ISudworm: Summary ot decollation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 {cont'd ) 

* S - severe, M - moderate, L - light, 0 - nil 

1 Aerial sprayed, Fenitrothion, 1971 

(cont'd ) 
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Table 3 Northwestern Ontario - Spruce Budworm: Summary of defoliation 
estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 (cont'd ) 

tfaines Twp - Postans, (big 

broom) 

Hwy 11 - 2 mi west of 

Burchell Lake road 

Hood Lake 

Hoof Lake 

Huronian Lake 

Enwood Prov. Park 

Inwood Prov. Park 

Inuood Prov. Park Road -

Hi h 

Icarus Lake 

Joe Lake - Sibley Penin 

Kashabowie Lake - lower 

Kashabowie Lake - upper 

bF 0 

* S - severe, M - moderate, L - light, 0 - nil 

1 Aerial sprayed, Fenitrothion, 1971 
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Table 3 Northwestern Ontario - Spruce Budworm: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 (cont'd ) 

* S - severe, M - moderate, L - light, 0 - nil 

1 Aerial sprayed, Fenitrothion, 1971 

(cont'd ) 
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Table 3 Northwestern Ontario - Spruce Budworm: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 (cont'd ) 

S - severe, M - moderate, L - light, 0 - nil (cont'd ) 
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Table 3 Northwestern Ontario - Spruce Budworra: Summary of defoliation 

estimates and egg-mass counts in 1971, and damage forecasts 

for 1972 (concl'd ) 

Location Host 

Estimated 

per cent of 

defoliation 

1971 

No. of egg-

masses per 

100 sq ft 

of foliage 

Damage 

forecast 

for 1972 

Gerald ton Dist (cont'd ) 

Marathon - h ml north of 

Hwy 17 bF 

Marathon - 2 mi north of 

Hwy. 17 bF 

Marinet Lake bF 

Twp 86 - Rainbow Falls Park bF 

4 

2 

0 

*S- severe, M - moderate, L - light, 0 - nil 
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PART B: SPRUCE BUDWORM AERIAL SPRAYING OPERATIONS 

ONTARIO, 19711 

INTRODUCTION 

Aerial spraying operations, covering some 81,000 acres were 

conducted against the spruce budworm in Ontario in 1971. One operation 

was In southeastern Ontario at the Petawawa Forest Experiement Station 

(PFES); three operations in provincial parks in northeastern Ontario— 

Missinaibi, Shoals and Lake Superior Provincial Parks; and two operations 

in northwestern Ontario—one in southwestern Thunder Bay District 

(Northern Light Lake, Granite Lake and Gunflint Lake) and one in Quetico 

Provincial Park of the Fort Frances District (Poohbah Lake, Metacryst 

Lake and Kawa Bay). The locations of these areas are shown in Figure 1 

(p. 3). All operations, with the exception of the one at PFES, were 
carried out by the Ontario Department of Lands and Forests with the advice 

and assistance of the Canadian Forestry Service. The PFES operation was 

solely the responsibility of the Canadian Forestry Service, This state 

ment describes each operation and the results obtained. 

SOUTHEASTERN ONTARIO OPERATIONS 

Background 

At PFES, a total of 400 acres of high-value research forest, 

composed of some 23 white spruce {Piaea glauoa (Moench) VossJ plantations 

and three natural areas with high balsam fir \Ahies balsamea (L.) Mill.] 

and white spruce components were sprayed to prevent or minimize damage 

from budworm feeding. The same areas had been sprayed in 1970 for the 

same purpose, with variable success. Egg-mass counts in the fall of 1970 

forecast the presence of very high populations throughout the station in 
1971. 

Pre-spray Larval Surveys and Insect Development 

Budworm emergence from overwintering hibernaculae started on 

Hay 7, 1971 and appeared to be complete by May 11, 1971. In April, 

before this emergence, foliage was collected from several locations on 

This report was prepared by the Great Lakes Forest Research Centre, 

Sault Ste. Marie, Ontario. K. B. Turner of the Environmental Protection 

Branch, of the Ontario Ministry of Natural Resources, Toronto, who had 

final responsibility for all operational decisions concerning provincial 
operations, provided operational details. 

The authors are, respectively, a Research Officer and the Head of the 

Insect and Disease Survey Unit, Great Lakes Forest Research Centre, 

Sault Ste. Marie, Ontario. 



38 

the station and incubated. Numbers of emerging larvae were considerable, 

exceeding 100 per branch in some cases. Natural emergence confirmed the 

establishment of a high population throughout the Station. 

Plans called for at least two applications by helicopter of 

fenitrothion, each of 3 oz per acre in fuel oil at a rate of 1 qt per 

acre. The first application was to be timed for the needle-mining stage 

(second ins tar) and the second application for third and fourth inatar. 
A third application of 3 oz per acre was to be utilized, if necessary, 2 

to 4 days following the second application. This strategy was based on 

recommendations of the Chemical Control Research Institute (CCRI), 

Canadian Forestry Service, Ottawa. 

The timing of the spray applications was determined from observed 

insect development, host development and calculated accumulated heat 

units. 

The Spraying Operations 

A Hughes 269A helicopter equipped with a 32-ft boom and two spray 

tanks with a 55 gal (U.S.) capacity was contracted for the operation 

from Twinn Pest Control Aerial Ltd., Ottawa. The insecticide was formu 

lated by Cyanamid of Canada and was Accothion dissolved in Aerotex 3134 
at a concentration of 4 lb active ingredient per gallon of Aerotex. The 

formulated insecticide was diluted to the desired concentration at the 

spray site with #2 fuel oil (diesel oil). 

On the evening of May 17, 1971 and morning of May 18, 1971, 400 

acres on the Station received the initial application of 3 oz fenitrothion 

in 2 qt of spray mixture (diesel oil plus Aerotex 3134). Insect develop 
ment was 98% second instar and 2% third instar. 

The second application was carried out on the evening of 

May 28, 1971 when the insects had reached the peak of the third instar. 

The total area treated on May 28, 1971 was reduced to 325 acres because 

larval counts showed low population levels in two plantations of young 

trees totalling 75 acres. A third application was repeated over the 

325 acres on the evening of May 31, 1971. The second and third applica 

tions were also at the rate of 3 oz of fenitrothion per 2 qt of diesel 

oil per acre. Generally speaking, weather conditions during all three 
applications were satisfactory. 

Thus, in summary, 325 acres received three applications of 3 oz 

per acre for a total of 9 oz per acre and 75 acres received one applica 

tion of 3 oz per acre. 
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Entomological Assessment 

A full entomological assessment of the effectiveness of the 

operation was carried out, i.e., population densities of the buduorm 

were determined in sprayed plots and unsprayed check plots before and 

after spraying. The results of this assessment are contained in 

Table 1. 

Table 1. Results of entomological assessment at the Petawawa Forest 

Experiment Station, 1971 

Treatment 

population reduction 

wS bF 

Two applications of 3 oz each 

per acre (6 oz) 

Three applications of 3 oz each 

per acre (9 oz) 

Spray Plots 

Controls 

31.5 54.9 

Spray Plots . 

Control Plots 

Thus, as these data indicate, a poor level of protection was 

achieved on an overall basis. 

The amount of defoliation and the percent of population reduc 

tion varied considerably among plantations. In general, those 

plantations with initially high budworm levels eventually suffered the 

greatest damage. Aerial observation and ground work showed that one 

entire plantation was severely damaged, portions of six others were 

severely damaged and the remaining plantations received light or 



moderate damage. A fairly good degree of protection was afforded to 

the sprayed balsam fir in natural stands, at least in comparison with 

white spruce. 

A trace of damage was present in the two plantations Chat were 

sprayed only once during the second instar. However, population levels 

initially were not high enough to cause more than trace or light defo 

liation in any case. 

The helicopter was calibrated to deliver 2 qt per acre with 

pump pressure at 40 lb psi and aircraft velocity of 60 mph. This pro 

vided an effective swath width of approximately 80 ft when the 

helicopter's altitude was just above tree top level. Spray coverage, 

where it could be monitored, appeared to be satisfactory. For example, 

the average droplet density deposited on spray cards at ground level 

across one 80-ft spray swath flown at an altitude of 50 ft and 60 mph 

was 11.3 droplets per square centimeter. The majority of the droplets, 

as recorded on spray cards, ranged in size from 100 to 500p in diameter 

and averaged 250u. 

Conclusions 

It had been concluded in 1970 that the primary causes of the 

poor level of protection achieved that year at PFES, when using a 

Stearman aircraft and higher rates of fenitrothion, were: "The 

unusually high initial levels of larval population, a delay in the 

arrival of the spray plane, a spell of poor flying weather, and the 

subsequent advanced stage of larval development beyond the fourth 

instar resulting from the lateness of spraying". The latter three 

suggested causes were not involved as factors in the 1971 operation, 

i.e., the optimum timing was achieved and no delays were experienced 

owing to weather or aircraft. As in 1970, larval population levels 

were generally very high. Population reduction figures show that not 

enough larvae were killed to provide a satisfactory degree of protec 

tion, and this, in turn, raises questions concerning the efficacy of 

fenitrothion and/or application techniques. The marked difference 

between the results obtained on balsam fir and white spruce is note 

worthy. 

Samples of the insecticide used were sent to CCRI. Bioassays 

were performed to compare the material used at PFES with laboratory 

stock. There appeared to be no difference in toxicity of the two 

batches of fenitrothion to spruce budworm larvae (personal communication 

from Dr. P. C. Nigam—CCRI). 

Detailed forecasts of damage expected in 1972 for southeastern 

Ontario, based on egg-mass counts obtained in the fall of 1971, are 

given in Part A of this report. Egg-mass counts from several locations 



throughout: the Petawawa Forest ExperLment Station support a forecast of 

severe defoliation on spruce and fir throughout the station in 1972. 

Therefore, a chemical control operation must again be considered to 

protect the experimental units on the station. 

NORTHEASTERN ONTARIO OPERATIONS 

Background 

Spraying was carried out in three provincial parks in north 

eastern Ontario in 1971—Hissinaibi and Shoals in Chapleau District and 

Lake Superior Provincial Park in the White River District. The purpose 

of spraying in these parks was primarily to preserve foliage and keep 

balsam fir and white spruce trees as green as possible throughout various 

high-use recreation areas and campgrounds. 

The acreages sprayed in each park were: 6,000 in Missinaibi 

(this was a repeat of the 1970 spraying), 1,620 in the Shoals and 1,000 

in Lake Superior. These sprayed acreages represent only a small portion 

of the total size of each park since Hissinaibi is 176 square miles, 

Shoals is about 50 square miles and Lake Superior is 576 square miles. 

Pre-spray Larval Surveys and Insect Development 

The Canadian Forestry Service was responsible for obtaining data 

on insect and host development and for following the accumulation of heat 

units in determining the start of spraying, which was to be at the peak 

of fourth instar. 

Observations and foliage collections for larval samples in each 

of the proposed spray sites during third instar confirmed the presence of 

substantial numbers of larvae (Table 2). 

The Spraying Operations 

Provincial personnel responsible for the operations were advised 

by the Canadian Forestry Service on June 7, 1971 (peak of third instar) 

that spraying should start about June 11 to June 12, 1971. A single 

Steannan aircraft on floats arrived in Chapleau on June 13, 1971 and 

spraying started that evening. All areas treated received a single 

application of 5.3 oz of fenitrothion in 1/5 gal of water per acre. 

The Shoals was sprayed on the evening of June 13 and morning 

of June 14, Missinaibi was started on the evening of June 14 and 

finished on the morning of June 17 and Lake Superior was completed on 

the evening of June 19. 
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Entomological Assessment 

The following data (Table 2) are pertinent to the assessment of 

these spraying operation. 

Table 2. Pre-spray and post-spray population densities and percent defo 

liation from sprayed areas in the three provincial parks 

Average number of living budworm larvae per 18-in. branch tip. 

Unsprayed control plots were not established in northeastern 

Ontario; however, if unsprayed survival curves for spruce budworm on 

white spruce and balsam fir at PFES are used to calculate the percent 

population reduction for the foregoing values, then a mean population 

reduction of 21% for sprayed white spruce and 36% for sprayed balsam 

fir can be obtained. Defoliation of white spruce in sprayed areas was 

not appreciably different from that recorded for unsprayed white spruce 

in the Chapleau District whereas sprayed balsam fir appeared to receive 

some protection compared to unsprayed balsam fir (Table 3). Pupal 

densities on sprayed balsam fir were considerably less than unsprayed 

balsam fir whereas pupal densities on sprayed white spruce were almost 

the same as unsprayed white spruce (Table 3). 
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i'abJe 3. I'upaJ densities and defoliation for white spruce and balsam 

fir from sprayed and unsprayed areas in northeastern OnCario 

X 

Pupal density defoliation 

Sprayed wS 11.2 47 

Not sprayed wS 10.7 52 

Sprayed bF 3.8 29 

Not sprayed bF 10.4 88 

Number of living pupae per 18-in. branch tip. 

Spray deposit could not be measured because little, if any, dye 

was placed in the spray mixture. Weather conditions were considered 

good. 

Conclusions 

The overall results cannot be considered as particularly satis 

factory. The contrasting results on white spruce and balsam fir are 

similar to those noted for PFES. The weather conditions were suitable, 

no delays were experienced, the proper timing was achieved and larval 

populations were not excessively high. Therefore, the cause(s) of the 

poor results must be related to either the efficacy of the insecticide 

or to application techniques or to both. 

Detailed forecasts of damage expected in 1972 for northeastern 

Ontario based on egg-mass counts obtained in the fall of 1971 are given 

in Part A of this report. 

Anticipated spraying operations for 1972 potentially Include 

every provincial park within the infestation that has an appreciable 

volume of balsam fir and/or white spruce. 

Two provincial parks in the Chapleau District—Five Mile 

Provincial Park in Township 11D which suffered light defoliation in 

1970 and 1971 and Uakami Lake Provincial Park, Township HB, which was 

lightly defoliated in 1970 and moderately defoliated in 1971—show 

dramatic increases in budworm egg-mass populations in 1971 and the 

forecasts are for severe damage in 1971 (see Table 2, Part A). 

Presently, little interest is shown by the Province in protecting areas 

other than provincial parks or portions of parks in this region. 
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NORTHWESTERN ONTARIO OPERATIONS 

Background 

In 1968 and 1969, aerial spraying operations were carried out 

in the Burchell Lake region of northwestern Ontario in an effort to 

eliminate a spruce budworm infestation that was threatening a nearby 

area of 4.5 million acres of susceptible spruce-fir forest around Lac 

des Mille Lacs. This area had not been severely damaged by budworm for 

over 40 years. These operations combined with cool, wet weather were 

successful in eliminating the Burchell Lake outbreak. Budworm popula 

tion densities have remained very low from 1969 to the present 

throughout the Burchell Lake and Lac des Mille Lacs regions. 

However, in the fall of 1969, two small discrete infestations 

were discovered near the International Border, about 25 miles south of 

Burchell Lake, These infestations were located at Northern Light Lake 

and Granite Lake and were 2,800 and 1,200 acres in size, respectively. 

These two areas plus an additional small infestation on Gunflint Lake, 

discovered in May 1970, were sprayed in June 1970 with the objective 

of eliminating these infestations before they could increase and spread, 

particularly into the Burchell Lake region. 

The origin of these infestations near the International Border 

is not certain, but they could have resulted either from lingering 

populations that carried over from an earlier outbreak or from moth 

flights from an extensive, prolonged outbreak in northern Minnesota. 

The 1970 spraying at Northern Light, Granite and Gunflint lakes 

which are all located in the Thunder Bay District, 25 to 30 miles south 

of Burchell Lake, was not completely successful since these pockets of 

heavy infestation were not eliminated. Egg-mass counts in the fall of 

1970 showed that infestation potential remained high for 1971. 

Elsewhere, during the 1970 field season, a new infestation was 

found at Poohbah Lake in the south-central part of Quetico Provincial 

Park in the Fort Frances District. Poohbah Lake is located 50 miles to 

the southwest of Burchell Lake and 11 miles north of the International 

Border. Subsequent additional winter surveys in Fort Frances District 

revealed several infestations totalling 130,000 acres. These infesta 

tions extended from Namakan Lake in the west to Bayley Bay in the east, 

with most of the infested acreage located in Quetico Park along the 

International Border. Two corridors of budworm susceptible forest 

extended from the infestations in the south-central part of Quetico, in 

a northeast direction to the Burchell Lake-Lac des Mille Lacs region. 

These corridors could provide avenues of access for the budworm into 

the western part of the Thunder Bay District. High budworm populations 

existed in at least two locations in these corridors: Kawa Bay on 

Kawnipi Lake and Metacryst Lake, 25 and 38 miles, respectively, south 

west of Burchell Lake. 
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A meeting was held in Sault Ste. Marie in early April 1971 

between the Canadian Forestry Service and the Ontario Department of 

Lands and Forests to discuss the northwestern Ontario budworm situation. 

At this meeting, it was concluded: 

(i) that the knock-out spraying approach used successfully in earlier 

operations was now largely out of the question except in a few 

scattered areas 

and 

(ii) that the approach should become one of abatement spraying concen 

trating on populations detected in the two major corridors 

threatening the large area of susceptible forest to the north 

and east. 

Thus, it was decided to spray, in 1971, all known pockets of 

infestation in the Thunder Bay District to try again to eliminate them 

and to start a program of abatement spraying, starting with the eastern 

most infestations closest to Burchell Lake and working westward as far as 

resources would permit. At this time, it was apparent that the resources 

available would permit spraying about 70,000 acres in the Fort Frances 

District. Hopefully, this strategy would prevent the increase and spread 

of infestations threatening Burchell Lake. It was recognized that the 

procedure would have to be repeated perhaps annually until the infesta 

tions subsided naturally, even if the operation proved highly successful 

in 1971. The primary concern then was not protection, but to reduce the 

chances of the infestations along the border spreading to much larger 

susceptible areas containing uncut wood. 

The operational plan for Quetico called for a single application 

(highest population areas to be sprayed twice) of 4 oz of fenitrothion 

in 1/5 gal of Aerotex per acre to be applied starting in the second 

instar or needle-mining stage. This was necessary because much of the 

cover type in infested areas consisted of an aspen overstory that would 

prevent adequate spray deposit on understory balsam fir if spraying was 

carried out after leafing of the aspen overstory had occurred. The 

Thunder Bay District operations were to be carried out at peak of fourth 

instar and each area was to be sprayed twice. 

Pre-spray Surveys and Insect Development 

The areas recommended by the Canadian Forestry Service for 

spraying were selected on a priority basis by using defoliation informa 

tion, egg-mass sampling data, forest cover type information from type 

maps and aerial observations, a limited number of pre- and post-emergence 

larval counts and proximity to Burchell Lake. In Fort Frances District, 

the acreage was composed of three separate blocks; the first block and 

closest to Burchell Lake (about 25 miles) was approximately 13,000 acres 
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in size, located at Kawa Bay on Kawnipi Lake, The second block, which 

was about 9,000 acres, was located 13 miles west of Kawa Bay at Hetacryst 

Lake. The third block was the eastern half of an 80,000 acre infestation 

surrounding Poohbah and Tanner lakes. Poohbah is about 12 miles west of 

Metacryst Lake. 

Furthermore it was recommended that four blocks totalling 9,500 

acres in the Thunder Bay District be sprayed. These four blocks were 

located at Northern Light Lake (5,000 acres), Granite Lake (2,000 acres), 

Gunflint Lake (2,000 acres), and 2 miles north of Granite Lake (500 acres) 

Budworm emergence occurred on or before May 9 throughout 

Thunder Bay and Fort Frances districts and was generally complete by 

Hay 15, 1971. Field personnel of the Canadian Forestry Service followed 

insect development and host development and this information combined 

with accumulated heat units was used for the purpose of timing the 

various spray operations. 

The Spraying Operations 

It was recommended on Hay 13 that spraying should commence as 

soon as possible for the Quetico operations. Three Stearman aircraft 

(on wheels) and a Cessna guide plane arrived at Atikokan on Hay 14, 1971. 

Spraying did not commence until the morning of May 21, 1971 because of 

turbulent weather. The operation continued in Quetico until 

June 9, 1971 when 80% of the acreage had been covered. The aircraft then 

moved to an airstrip at Swallow Lake in the Thunder Bay District that 

had been especially constructed for the 1968 Burchell Lake operation. 

Spraying at Northern Light Lake started on June 11 and all four blocks 

were completed by June 15, 1971. Insect development during this time 

period had reached fourth and fifth instar. The aircraft returned to 

Atikokan on June 16 to resume the Quetico spraying which was completed 

by June 19, 1971. Insect development was advanced to fifth and sixth 

instar by this time. 

Generally speaking, the northwestern Ontario operations were 

plagued with windy and turbulent weather conditions throughout the 

operation. This factor combined with the long hauls caused the spraying 

to extend over a longer period of time than was desirable. 

All areas sprayed received a single application of 4 oz of 

fenitrothion in 1/5 gal of Aerotex per acre. There were no double appli 

cations as planned in Thunder Bay District. Table 4 lists the location, 

dates and acreages sprayed. 

Measurement of spray deposit for these operations was virtually 

impossible because of the inaccessibility of the sprayed areas. However, 

one series of cards placed along a bush road at Northern Light Lake 
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showed the presence of spray dropleLs. Further analysis was not 

possible because no dye was present in the spray. 

Table 4. Locations, acreages and dates sprayed in northwestern Ontario, 

1971 

Location Acres Date 

Fort Frances - Quetico 

Block 1 - Kawa Bay 12,825 

Block 2 - Metacryst Lake 9,450 

Block 3 - Poohbah Lake-

Tanner Lake 42,525 

Sub-total 

Grand Total 

7,580 

72,380 

May 21, 22, 26, 27 

May 21, 27, 28, 31 

May 31, June 1, 2, 3, 4, 8, 

9, 16, 17, 18, 19 

, 15 

Entomological Assessment 

Owing to the general inaccessibility of the sprayed areas 

(except by water or aircraft), a conventional assessment involving pre-

and post-spray population counts in sprayed and unsprayed areas was not 

attempted, ijowever, it is possible to gain some general impressions 

of the effectiveness of the spraying through other ways such as pupal 

counts (Table 5), aerial defoliation surveys and egg-mass counts. 

Aerial defoliation surveys showed that the sprayed areas were 

generally free of continuous defoliation but that they contained many, 

small, scattered pockets of moderate to severe damage. 

Egg-mass counts indicate that all sprayed areas, except the 

Metacryst Lake block, have been reinfested to levels that will cause 

moderate or severe defoliation in 1972. The average egg-mass density 

however is about one-third lower this year than last year in the spray 

areas. 



TabLe 5. Densttl.es of living pupae In spriiyed and unsprayed areas on 

balsam fir In Tlunider Bay and Fort Frances Districts 

No. of living budworm 

Location pupae per 18-in. tip 

Thunder Bay 

Sprayed .36 

Unsprayed (uninfested) .04 

fort Frances 

Sprayed .35 

Unsprayed (infested) .78 

(uninfested) .09 

Conclusions 

Pupal densites in sprayed areas were still quite high, though 

not as high as they would have been without treatment. Egg-mass 

counts indicate continuing infestations throughout most sprayed areas 

but at reduced levels compared to 1970. There is no evidence of any 

significant spread from infestation centers to uninfested areas to 

the north and east although a shift of population has been noted in 

the Poohbah Lake area. Populations are higher in the eastern part 

of this block and lower in the west compared with 1970. Forested 

areas near Burchell Lake and Lac des Mille Lacs are still uninfested 

by spruce budworm. 

Thus, the situation is no worse now than it was 1 year ago. 

However, being able to maintain the status quo is a desirable objective, 

all things considered, in northwestern Ontario, and since this was 

apprently achieved, the spraying can be considered a qualified success. 

Detailed forecasts of damage expected in 1972 for northwestern 

Ontario based on egg-mass counts obtained in the fall of 1971 are given 

in Part A of this report. 

The need for aerial spraying operations in this region in 1972 

remains similar to that of 1971, and it is expected that operations 

will be carried out in 1972 in much the same manner as those of 1971. 
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THE PROBLEM OF UNSATISFACTORY OPERATIONAL RESULTS 

WITH FENITROTHION IN ONTARIO 

Fenitrothion has been employed as the chief chemical weapon for 

operational control projects in Ontario against spruce budworra for the 

past 4 years, i.e., 1968 to 1971. This insecticide has been applied in 

several different ways under a variety of conditions in several formula 

tions and many different dosages to try to accomplish specific goals. It 

has provided a variety of results. 

Following is a summary of results (Table 6) from all operations 

in Ontario that have been critically assessed over the last 4 years. 

Table 6. Results of spruce budworm control operations with Fenitrothion 

in Ontario, 1968-1971 

Northeastern Ontario. 

Petawawa Forest Experiment Station. 

Graphing these results (Fig. 8) illustrates the close relationship 

between the dosage of fenitrothion (ounces per acre) and the resulting 

population reduction. The difference in results on white spruce and 

balsam fir is striking. 

Linear regressions were calculated for each group of data. The 

fit of each regression line to the corresponding data was tested and 

found to be significant at the .05 level for white spruce and at the .01 

level for balsam fir. A further test showed that there was a significant 

difference at the .01 level between the two groups of data (regressions). 
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Figure 8. Different relationships on balsam fir and white spruce 
between population reduction and dosage when using 

f&nitvothlon operationally against the spruce budworm 
in Ontario. (N.E. Ontario—Northeastern Ontario; PFES— 

VetaWawa Forest Experiment Station.) 
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Conclusions 

1. Population reduction is lower on white spruce than on balsam fir 
when using the same dosage of fenitrothion. For example, where 

the two species are growing together, the population reduction 

is significantly lower on white spruce than on balsam fir but 

under these conditions, it is reasonable to assume that both 

species must, overall, receive exactly the same treatment. 

2. It has not been possible to obtain a level of population reduc 
tion affording a satisfactory degree of foliage protection on 

white spruce in Ontario with less than 15 oz of fenitrothion 

per acre. 

Proposals for 1972 

These results were described and discussed as part of an inter 

nal review by the Canadian Forestry Service of spruce budworm control 

operations in 1971. Attending this meeting, held in Ottawa in mid-
October 1971, were scientists intimately familiar with all operational 
aspects of aerial spraying in eastern Canada. The majority opinion 

among those present was that the problem was one relating to application 

technique, specifically an inadequate spray break-up. The spray cloud 
from Hicronair equipped aircraft, for example, would be expected to be 

more effective since it would consist of smaller droplets. 

Plans are underway at the time of writing for CCRI, Ottawa to 

conduct trials at PFES in 1972 that would show the operational feasibil 

ity and superiority of using Micronair equipment over the conventional 

boom and nozzle equipment that was used in 1971 operations. 
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