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SURVEY HIGHLIGHTS 

This repor t is a s ummary of forest insect and diseas e s urveys in 
the Nor th Central Region of Ontario i n 1988 . 

The ubiquitous s pruce budworm continued to be the most serious 
pest in the regi on. Al though t he outbreak area declined in s i ze in 1988, 
egg-mass counts and forecasts for 1989 increased. Forest tent cater
pi llar infes tations were found in four of five districts and Bruce span
wo rm continued to be a major defoliator . New infestations were reported 
fo r l inden l ooper and greenst r iped maplevorm . The incidence of eastern 
pine shoot borer i ncreased . 

Damage t o balsam poplar by poplar leaf diseases recurred and a 
s imilar disorder of white birch caused serious foliar damage in some 
areas. Other diseases of i mportance in 1988 included Armillaria root 
rot , wes tern gall rus t , s pruce needle rus t , Scleroderr is canker and ink 
spo t of aspen. Vindstorms during the year were responsible for extensive 
blowdovn i n some areas. 

Jack pine cone and plantation pests were targeted for particular 
attention in 1988 . Other ac t ivities during the year were gypsy motH 
pheromone t r app i ng, pinewood nematode collections and continued monitor
ing of the Ac i d Rain Nat i onal Early Yarning System (ARNEVS) plots . 

The fo rmat for t his repor t remains unchanged from tha t of 1987. 
Insec t s and diseas es are categorized as follows : 

Kajor Insects or Diseases 

capable of causing serious injury to or death of l i ving t rees or 
shrubs 

Minor Insects or Diseases 

capable of caus i ng sporadic or l ocalized inj ury bu t no t usually a 
threa t to living t rees or shrubs 

Other Forest Insects/Diseases (Tables) 

These t ables provide information on two types of pest: 

1) those that are of mi nor i mportance and have not been known to 
cause serious damage to forest trees 

2) those 
of low 
damage 

that are capable of causing serious damage but, 
populations or for other reasons, did not cause 
in 1988. 

because 
serious 
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INSECTS 

Kajor Insects 

Spruce Budworm, Choristoneura fuaiferana (Clem.) 

The overall spruce budvorm situation in Ontario was highlighted 
by a pronounced decline in the total area of moderate-to-severe defolia
tion . This area, all of which is in the Northwestern and North Central 
regions, vas reduced from 7,189,763 ha in 1987 to 5,224,734 ha in 1988. 
Despite these declines, two major bodies of infestation and a number of 
smaller areas persist . The larger area (3,892,027 ha) extends from the 
Manitoba border across the Northwestern Region to the Atikokan and 
Thunder Bay districts. The smaller area (820,249 ba) is centered south 
of Lake Nipigon and includes parts of the Thunder Bay, Nipigon , Terrace 
Bay and Geraldton districts . The numerous smaller infestations around 
and between the two main areas range in size from a few hectares up to an 
expanse of 52,516 ha in the Sibley Peninsula area of Thunder Bay District 
(Fig . 1). 

The major portion of the previously mentioned decline occurred iq 
the North Central Region, where the outbreak area was reduced by approxi
mately 50%. Aerial and ground surveys revealed that abatements in the 
areas of moderate-to-severe damage were evident in all five districts of 
the region . The most outstanding reduction was in the Thunder Bay 
District , where the infested area shrank from 1,101 , 963 ha in 1987 to 
376,395 ha i n 1988 (Fig. 2 and Table 1). Although significant declines 
in the outbreak areas were recorded, the actual damage wi thin the 
infested ar eas in tensified somewhat, and delineated areas of damage were 
more pronounced. This was particularly noticeable on white spruce (Picea 
glauca [Moench] Voss) , which generally sustained somewhat heavier damage 
than did balsam fir (Abies bals.-ea [L.] Mill . ) . Damage to black spruce 
(Pleea aariana [Hill.] B. S.P .) was comparatively light. 

OHNR conducted aerial spraying over a total area of 14,023 ha in 
the Thunder Bay (4,878 hal and Nipigon (9,145 hal districts from 30 Hay 
to 16 June , 1988 . The biological insecticide Bacillus thuringiensis 
(B.t.) was used in all areas. Results were variable, ranging from good 
to poor, but generally the areas sprayed early received the best protec
tion. A report specifically devoted to the assessment of the spray pro
gram will be published at a later date. 

Larval development progressed favorably and was not impeded by 
adverse weather conditions as in 1987. Likewise , pupal survival was 
good, and this gave rise to an increased number of moths in some areas . 
This was observed i n the town of Nipigon and recorded by means of moth 
collections at French Lake , At ikokan District , and near the city of 
Thunder Bay. Subsequently, egg- mass survey results showed a dramati c 
increase in egg~mass densities at many locations. A comparison of egg-
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mass denSllles at the same 154 locations in 1987 and 1988 indicates that 
there is an overall increase of 85% in this region (ranging from 6% in 
Atikokan District to 729% in Geraldton District) (Table 2), In all, 219 
locations were sampled for eggs across the region (see Appendi x and Fig. 
3). On the basis of these results, it is expected that infestations viII , 
intensify and defoliation vill increase vi thin most of the area affected 
in 1988. There are a number of moderate and severe forecasts for areas 
plltside the current outbreak boundaries and SOMe expansion of the infest
a ti on may occur in their direction. This is most evident along the north 
and east fronts of the infestation in Nipigon , Geraldton and Terrace Bay 
districts and also in the southeastern corner o f Atikokan District. 

Table 1. Gross area (ha) 
spruce bud worm in 

of current moderate-to-severe defoliation by 
the North Central Region from 1985 to 1988. 

Area of moderate-to-severe defoliation (ha) 

District 1985 1986 1987 1988 

Atikokan 918,500 890,691 808,508 578,464 
Geraldton 683,178 400,486 211,954 13,956 
Nipigon 1,125,751 985,961 987,526 605,741 
Thunder Bay 2,315 , 563 2,005,718 1,101,963 376,395 
Terrace Bay 1,168,400 1,023,773 528,555 260,393 

Total 5,042,992 5,306,629 3,638,506 1,834,949 

Table 2. Comparison of spruce bud worm egg-mass densities in the North 
Central Region in 1987 and 1988 . 

No. of No . of 
Average egg-mass 2 

density per 9.29 m 
locations locations Change 

District sampled with increases 1987 1988 (% ) 

Atikokan 15 10 392.9 418.1 .6 
Geraldton 17 15 13 . 1 108.6 +729 
Nipigon 26 15 166 . 6 505 .2 +203 
Terrace Bay 32 19 40.2 71.6 .78 
Thunder Bay 64 32 109.5 175.6 .60 

Ov er all 154 91 121. 7 225.8 +85 
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Surveys were conducted i n the latter part of t he field season to 
record areas within which balsam fir whole-tree and top mortality 
occurred as the result of spruce budworm feeding damage. The total area 
thus a ffected wa s 870,069 ha t an increase o f 251,233 ha ove r t~e 618 ,836 
he recorded in 1987 (Fig. 4). Host of this increase occurred i n Atikokan 
(82 .183 ha l, Thunder Bay (117,092 ha l and Nipigon (41 . 115 ha l districts. 
Relatively small increases were recorded in Terrace Bay (9.075 hal and 
Geraldton (1. 138 ha l districts . Results of t ree mortality counts at 
specific plots. which have been monitored f o r a number of years , are 
presented in Table 3. 

Table 3 . North Cent r al Region: Summary of 
tree mortali ty based on ground c heck s 

Location 

Atikokan District 

Flanders Rd and Hwy 11 _ Stand 106 
Williamson Lake Stand 251 
Seine River - 0.7 km S - Stand 331 

Geraldton District 

2.2 km east of Nibs Lake 

Nipigon District 

Muskrat River - Stand 333 
Shillabeer Creek - Stand 212 
Black Sturgeon Lake _ Stand 132 
Adamson Twp - Stand 276 

Terrace Bay 

Barbara Lake - Stand 491 
Grain Twp - Stand 100 

Thunder Bay District 

Aldina Twp - Stand 19 
Burchell Lake - Stand 125 
Cheeseman Lake - Stand 274 
Conacher Twp - Stand 459 
Hagey Twp 
Sump Lake - Stand 92 

Hos t 

bF 
bF 
bY 

bF 

bY 
bY 
bY 
bF 

bY 
bY 

bF 
bY 
bF 
bF 
bF 
bF 

spruce budworm-associated 
for the past three years. 

Tree Mortality ( %) 

1986 

37 
21 

22 

6 
12 

46 

43 
51 

9 
8 

29 
4 

1987 

70 
44 
10 

69 

13 
18 

72 

76 
69 
~3 

23 
60 

8 

1988 

90 
86 
58 

69 

21 
24 
11 

9 

88 
50 

92 
75 
32 
53 
67 
20 
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Jack PinE e~dvorm. Choristoneura pinus pinus Free. 

Th5 s pest of jack pine (Pinus banksiana Lamb.) caused moderate
to-severe defoliat"ion over an area of approxima tely 600 ha in the Rush 
Creek area just east of English River in Thunder Bay District . This vas , 
the only area in the region t ha t experienced significant damage in 1988. 
Although foliar damage in the infested area vas not severe, the fact that 
i .t occurred at all is an indication that jack pine budvorm populations 
may rebound. It had been anticipated that the infestation in north
western Ontario was near an end, as jack pine budvorm outbreaks are 
usually only 3-4 years in duration; however , 1988 vas the fifth year of 
infestation i n northvestern Ontario. 

The results of egg-mass sampling were positive in the three areas 
sampled in and near the Rush Creek infestation, an indication that there 
is a strong probability of continued defoliation in that area in 1989. 
Other stands sampled in both Thunder Bay and Atikokan districts yie lded 
negative results (Table 4). 

Table 4. North Central Region - Jack Pine Budworm: 
tion estimates and egg-mass counts in 
forecasts for 1989 on jack pine. 

Summary of defolia-
1988 and infestation 

Location 

Atikokan District 

Darby Creek - Stand 158 
Rutter Lake - Stand 251 

Thunder Bay District 

Hwy 17 & Rush Creek Rd 
- Stand 80 

Kashishibog River 
- Stand 321 

Hoberley Lake - Stand 117 
Rush Creek Rd - Stand 191 

- Stand 283 

Estimated 
defoliation 

1988 
(Xl 

o 
o 

17 

o 
o 
7 

65 

Total no. of 
egg masses 

on six 61-cm 
branch tips 

o 
o 

1 

o 
o 
2 

13 

• N = nil, L • light, H • moderate , H = heavy 

Greenstriped Hapleworm, Dryocaapa rublcunda (F.) 

Infestation 
forecasts 
for 1989a 

N 
N 

L 

N 
N 
L 
H 

L. ) 
This insect has been a 

in Atikokan District. It 
periodi c 
has not , 

pest of red maple ('Acer 
however, been recorded 

rubrua 
in the 
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North Centlal Region since 1978, when light feeding vas reported in the 
Flanders rl l~a , In 1988 there vas a dramatic increase in population 
levels of the species. Extremely high numbers of young larvae were 
observed ir, the Lac la Croix area in late June and , subsequently, heavy 
defolia t ion resulted both there and in the nearby area of Eva Lake. 
North of the town of Atikokan, moderate-to-severe defoliation vas evident 
near Finlayson Lake (85%) and in the Turtle Lake area (25%). 

Hature larvae of the greenstriped maplevorm are about 40 mm long. 
Their feeding period ex tends from June to September but larvae are most 
common in late July and early August . Infestations of the maplevorm are 
generally brief, being regulated by natural control factors, but persist
ent epidemics have occasionally caused mortality of red maple in certain 
areas. 

Birch Leafminer, Feousa pusilla (Lep.) 

The birch leafminer is an introduced pest , imported to the north
eastern United States around 1923. It has since spread throughout most 
of eastern North America. Conspicuous browning of foliage caused by lar
val feeding has been common on open- growing and ornamental white birch 
(Betula papyrifera Harsh.) in the North Central Region for some time . 
Recently, damage has become more evident in natural forest stands in many 
areas . Typically, in areas within which damage is obvious, a large per
centage of host trees is affected, usually over 70%, and the rate of 
foliar damage is generally very high (80-100%). 

Damage in natural forest stands totaled 470 ha in Thunder Bay 
District. This occurred in nUBerous pockets but the bulk of the damage, 
approximately 300 ha, was found in the Kaministiquia River valley from 
Stanley north to the Sunshine area in the townships of O'Connor, 
Paipoonge, Conmee , Oliver, Forbes and Yare, and on the Dawson Road lots . 
Other areas of damage were recorded further west in Upsala and Conacher 
townships and in the east in McIntyre, HacGregor and McTavish townships. 
A total area of about 30 ha of white birch was damaged in Nipigon Town
ship, Nipigon District. Damage to forested areas in Terrace Bay District 
vas most evident in Brothers , Bomby and Lecours townships (12 ha) and at 
the south end of the Goldfield and Catlonite roads (5 ha). I n Geraldton 
District, damaged areas totaling 5 ha were noted along the Industrial 
Road and Highway 625. 

Urban areas throughout the region were affected by this pest. 
Specific surveys revealed that 60% of the trees were affected, and foliar 
damage amounted t o 40% in the towns of Geraldton and Marathon. Somewhat 
heavier damage occurred in the towns of Longlac and Manitouwadge, where 
85% of t he trees were affected and there was 80% defoliation. 
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Forest Tent Ca terpillar, Malacosoaa disstria Hbn. 

Popl..' l ations of the forest tent caterpillar increased dramatically 
in 1988 , as did the area within which defoliation of its main host, 
trembling aspen (Populus tr~uloides Hichx.), occurred. This was not 
unexpected as forecasts resulting from egg-band surveys in 1987 indicated 
such an expansion. The intensity of the outbreak also increased between 
1987 and 1988, with the average defoliation level ranging from 60 to 85%. 

The largest area of defoliation was in Atikokan District, where 
all previously infested areas expanded. Numerous new outbreaks were 
recorded from Eva Lake west to the Fort Frances District boundary as wel l 
as in the southwestern portion of the district in the Lac l a Croix
Thompson-Namakan lakes area (Fig. 5). The total area of moderate-to
severe defoliation in the district vas 28,160 ha . 

In Thunder Bay District, the outbreak in the Kashabowie area 
increased from 70 ha to 4,100 ha j a new, relatively small area of 130 ha 
of infestation was delineated in Conmee Townshipj and the area of damage 
(200 ha) in Crooks Township remained approximately the same size as it 
was in 1987. Two areas, totaling 360 ha of infestation, were mapped near 
Red Rock in Nipigon District . In Terrace Bay District , the area of 
medium-to-heavy infestation near the Vawa District boundary al~ost 
doubled to 690 ha. Here, there were several pockets of infestation near 
the junction of hwys 614 and 17 in and just north of t he townships of 
Bomby and Brothers . 

Se':eral locations were sampled for eggs so that population levels 
for 1989 could be forecasted (Table 5). Results indicate that the 
infestation will continue, with some expansion , in 1989. 

Red Pine Sawfly, NeodiprioD nanulus nanulus Schedl. and 
Jack Pine Sawfly, N. pratti banksianae Roh. 

The i ncidence of red pine sawfly increased for the second con
secutive year . Although damage was generally light (5-10% foliar dam
age) , colonies of the sawfly were evident on roadside and fringe jack 
pine trees in many areas from Thunder Bay west along Hwy 17 to English 
River and along Hwy 11 to the Atikokan area . Typical damage occurred in 
Fallis Township, Thunder Bay District, where 50% of 6-m trees were 
affected and defoliation averaged 8%, and at French Lake, Atikokan 
District, where 40% of 5-m trees were affected and there was 5% foliar 
damage . Low numbers of the insect were also recorded in HcOuesten 
Township, Geraldton District . 

The jack pine sawfly was also reported from a number of areas, 
though usually in smaller numbers than the red pine sawfly. Single jack 
pine trees or small groups of trees were affected at several locations in 
Ashmore Township, Geraldton Distri c t, and in the Shebandowan area, 
Thunder Bay District . Foliar damage at these locations averaged 5% . 
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Table 5. A summary of f o res t tent caterpillar 
bJl ng aspen in the North Central 
il. i astation forecasts for 1989. 

egg-band 
Region 

Location 
(Twp) 

Ter r ace Bay District 

Brothers Twp. Hwy 17 
Brothers Twp. Hwy 614 
Hwy 614 . Barbara Lake 
Strey Twp 

Nipigon District 

Ledger Twp 
Red Rock 

Thunder Bay District 

McTavish Twp 
Sibley Twp 
Crooks Twp 
Conmee Twp 
Kashabowle 
Hwy 802 
Haines Twp 
Hagey Twp 
Fallis Twp 
Pyramid Twp 

Atikokan District 

French Lake 
Hwy 11 - Nym Lake 
Schwenger Twp 
Hwy 807 - Eye Lake 
Hwy a07 - Little Turtle R. 
Hwy 11 - Lerome Lake 
Hwy 11 - Twinling Lake 
Flanders 
Mahon Lake 
Hutchison Twp 

Avg DBH 
of trees 

(cm) 

9 
10 
10 
10 

11 
12 

13 
10 
14 
10 
13 
17 
13 
11 
13 
12 

12 
10 
15 
11 
1 4 

9 
10 
12 
17 
15 

Avg no . of 
egg bands 
per tree 

0 . 7 
7.0 

o 
o 

o 
10.5 

2 .0 
0.3 
4.3 

11.0 
50 . 0 

0 . 7 
2 . 3 
1.3 
1.7 
2 .• 

3.3 
9.5 

119.0 
•. 3 
5.3 

45.0 
15.0 
13.5 

3.0 
58.0 

counts on 
in 1988, 

trem
with 

Infestation 
f orecas t 
fo r 1988 

light 
severe 

nil 
nil 

nil 
severe 

moderate 
light 

moderate 
severe 
s evere 
light 

moderate 
light 
light 

moderate 

mode rate 
severe 
severe 
severe 

moderate 
severe 
severe 
severe 

moderate 
severe 
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Yellovhead~d Spruce Sawfly, Plkoneaa alaskensis (Rob . ) 

A dis tinct ion of the yellowheaded spruce sawfly is t hat it tends 
to i nfest the same areas , and often t he s ame trees , year after year. 
Damage recurred at a number of locations in 1988, two in Geraldton 
Distri c t. One was a O.S-ha portion of a 20-ha plantation of 2-m-tall 
black spruce, which was heavily damaged again. In 1988, 30% of the trees 
had >80% defoliation, while the remaining trees had foliar damage ranging 
f rom 10 to 80%. The otber area was at a gas pipeline crossing on Hwy 11, 
where 25 white spruce had an average of 60% defoliation. At both of 
these locations repeated attack by the sawfly has caused light tree mor
tality . Once again the sawfly was recorded at the O'Connor Seed Orchard, 
Thunde r Bay District, where early surveys revealed that 46% of the 1.9-m
tall black spruce were infested, but chemical control with Malathion 
minimized foliage loss. Other areas in which damage recurred in Thunder 
Bay Dis trict were Kakabeka Falls Provincial Park (20% defoliation of 25% 
of the spruce ornamentals) and the gas pipeline-highway crossing near 
English Ri ver (100% of trees affected, with an average of 25% foliar 
damage) . In Atikokan District, 20% defoliation was recorded on a small 
group of ornamental white spruce at French Lake. 

Newly affected areas were detected at Cache Bay on Saganaga Lake 
i n Atikokan District, where a saall group of 25 shoreline black spruce 
averaged 60% foliar damage; near Stanley and in the ci ty of Thunder Bay;, 
Thunder Bay District , where damage ranged from 30 to 60% on ornamental 
s pruce ; and i n Roberta Township, Terrace Bay District , where 90% of the 
white spruc~ i n a 6-ha area sustained 85% defoliation . 

Whi t e Pine Weevi l , Pissodes strobi (Peck) 

For the second consecutive year , leader damage reSUlting from 
white pine weevil attack has declined. The highest inci dence (13%) 
occurred near Caldwell Lake, Atikokan District; however, this was on 
white pine (Pinus strobus L. ) , which is a more susceptible host than 
either j ack pine or spruce. In the 19 other locations in which the pest 
was found, leader mo r tality ranged upwards to 7% and averaged 2.3%. in 
comparison wi th 4 .5% i n 1987 (Table 6) . Negat ive results were r ecorded 
in ano ther 11 areas . 

Ear ly As pen Leafcur ler, Pseudexentera oregonana (Vlsm.) 

Populations of thi s common l eaf roller increased to modera t e 
levels in several a reas of the region. Defolia t i on was conf i ned to 
trembling aspen and was generally i n t he 20- 30% range , al t hough scattered 
individual trees suffered heavier damage , some as much as 70% defolia
tion . A total area of approxi ma tely 2,600 ha was affected with such dam
age. Of this total, 1,100 ha were l ocated in McCaul and Veaver townships 
and near Horseshoe Lake in Atikokan District; 200 ha were infested in 
Thunder Bay Distri c t near the junction of hvys 527 and 811; and 1,300 ha 
of as pen were defoliated near Albert Lake in Adamson Township, and near 
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Gul l Bay in Nipigon District . Small populations also occurred at several 
other locations in Geraldton and Nipigon districts. 

Table 6. A summary of damage caused by the .... hi te pine ..... eevil in five 
districts in the North Central Region in 1988 (counts based on 
the examination of a minimum of 150 trees at each location). 

Area Estimated Avg ht Leaders 
affected no. of of trees attacked 

Location (ha) trees/ha Host (m) (%) 

Atikokan District · 

Caldwell Lake 2 3,000 wP 1.4 13.0 
Pekaganing Lake 20 4,000 iP 0.7 1.0 
Sapa ..... e-Upsala Road 10 2,000 JP 2.1 1.0 

Nipigon District 

Lyon Tvp 10 4,000 JP 2.3 0.7 
Ledger Twp 30 2,000 bS 3.8 4.0 
Limestone Lake 50 2,500 bS 4.9 6.0 
Sturgeon River 20 2,500 iP 3.0 0.7 

Geraldton District 

Exton Twp 40 2,500 iP 1.4 0.7 
Poilu Lake 50 1,111 wS 2.6 0.7 

Terrace Bay District 

Industrial Road 8 2,500 wS 1.8 5.3 
Janet Lake Road 30 2,500 wS 2.3 2.7 

Thunder Bay District 

Hardwick Tvp 20 1,800 iP 5.6 2.0 
East Bay-Dog Lake 61 4,500 iP 3.1 2.7 
Stucco Lake 20 3,650 iP 0.7 0.7 
Hack Road 14 4,300 iP 3.0 0.3 
Pearson Tvp 0.2 1,100 wS 1.6 0.7 
O'Connor Twp 5 1, 100 bS 2.0 0.7 
English River 50 2,500 iP 0.9 7.0 
Parry Twp 20 2,500 iP 1.8 2. 0 
Camp 517 Road 20 2,500 iP 1.2 4 .0 
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Hinor Insect J 

Large Aspe~ Tortrix, Choristoneura conflictana (~lk.) 

In 1987 , a total area of 121,830 ha of trembling aspen had 
moderate-to-severe defoli ati on. This infestation also had a large popu
lation of Bruce spanvorm (Operophtera bruceata Hlst.) in the southern 
portion of Thunder Bay District. The large aspen tortrix population com
pletely collapsed in this area in 1988, and the onl y area of appreciable 
defoliation occurred in Priske and Strey townships, Terrace Bay District, 
where 620 ha of trembling aspen susta ined moderate-to-severe damage . 
This vas a recurrence of an infestation that had developed in 1986 but 
vas absent in 1987. In addition, 360 ha of this area supported a popula
tion of linden looper (Brannis tiliaria Harr.). 

Linden Looper, Brannis tiliaria (Harr.) 

Large infestations of this defoliator occasionally occur. The 
last infestation in or near the North Central Region was in 1974-1975 in 
a band that stretched from Vawa to Montreal River in the adjacent North
eastern Region. In 1988, moderate-to-severe defoliation totaled 8,835 ha 
in the southern portion of Terrace Bay District along Hvy 17 in Priske, . 
Strey, Syine, Tuuri, Valsh, Coldwell, Grain and Pic townships (Fig. 6). ~ 
In addition , there was 360 ha of mixed feeding by linden looper and large 
aspen tortrix just west of Terrace Bay. The most severe damage (50-80% 
defoliation) occurred on mature white birch stands on high, rocky sites. 

Eastern Pine Shoot Borer, Bucosaa gloriola Heinr. 

Population levels of this insect, which have been depressed for 
several years, increased substantially in 1988. The shoot borer attacks 
the new growth of jack pine regeneration, causing the most damage to 
sapling-sized trees in the 1- to 5-m height category. The insect appar
ently has a penchant for the leader of jack pine , as this is quite often 
the only part of the tree affected. The larvae feed within the new 
shoots and effectively girdle the shoot from the inside, often causing it 
to break off at the girdled point. 

Damaged areas were confined to Atikokan Distri ct and the southern 
and western parts of Thunder Bay District. Huch of this same area vas 
infested with the shoot borer in the late 1970s; populations peaked in 
1979 when the average leader damage was 11%. In 1988, the average leader 
damage from the 11 positive locations surveyed in this area was 5.7% 
(Table 7). 

The insect was not recorded in Geraldton District . It caused 
only 0.7% leader damage at one location in a plantat ion along the Everest 
Lake Road, Terrace Bay District, and at one point in Lyon Township, 
Nipigon District. 
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Table 7. Surn~ary of damage on jack pine caused by the eastern pine shoot 
borer in th ree distri cts in the North Central Regi on in 1988 
(counts based on t he examination of a minimum of 150 t rees a t 
each locat ion) . 

L.ocation 

Atikokan District 

Pekagoning Lake 
Sawmill Lake 
Sapawe-Upsala Road 
Stanton Lake Road 

Thunder Bay District 

Upper Shebandowan Lake 
Hardwick Twp 
East Bay-Dog Lake 
Hack Road 
English River 
Parry Tvp 
Camp 517 Road 

Area 
affec ted 

(ha) 

20 
40 
10 
10 

10 
20 
61 
14 
50 
20 
20 

Estimated 
no . of 

trees / ha 

4,000 
4,400 
2 , 000 
2,500 

2,500 
1,BOO 
4,500 
4,300 
2,500 
2,500 
2,500 

Avg ht 
of trees 

(m) 

0.7 
7.4 
2.1 
3.5 

2.5 
5.6 
3. 1 
3.0 
0.9 
1.8 
1. 2 

Ameri can As pen Beetle , Gonioctena a.ericana (Schaeff.) 

Leaders 
at tacked 

(X) 

1.0 
2.0 

12. 0 
6.0 

B. O 
5.3 
4.3 

11 .0 
5.0 
4.5 
3.3 

Populations of th i s young aspen defoliator were on t he rise in 
1988, although defoliation levels generally remained lov. The exception 
to this vas in Hardwick Township , Thunder Bay Di s trict, where 40% defoli 
ation occurred in a 1-ha area of 1- to 5-m regeneration aspen. Trace 
damage levels were observed at various other locations in Atikokan , 
Thunder Bay, Geraldton and Terrace Bay districts. 

Bruce Spanworm, Operopbtera bruceata (81st . ) 

For the second consecutive year, this looper caused widespread 
damage to trembling aspen in the southern parts of At ikokan and Thunder 
Bay districts . Moderate-to-severe defoliation occurred over a total area 
of 680,455 ha , up from the 617,600 ha that were infes ted in 1987. The 
largest area of infes tation. 550,860 ha, extended from the western shore 
of Lake Superior to the eastern half of Quet ico Park in Atikokan Dis
trict . The other sizable area of defoliation, 94,480 ha, was located 
east of the city of Thunder Bay and ext ended from Dorion Township to 
Go r ham Township and south to Sibley Provincial Park in Thunder Bay Dis
trict. There were several smal ler areas of infestation on the periphery 
of the larger areas of out break in both affected districts (Fig. 7). 
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Aspen Leafblntch Hiner, Phyllonorycter ontario (Free.) 

PoplJ J. ations of the aspen leafblotch miner , a foliage pe.st of 
trembling '3,<;pen regeneration, were on the increase af ter being some .... hat 
depressed in 1987. A high incidence (SO-lOO%) of the insec t and 60-90% 
foliar damage were found along Hvy 580, in Lake Nipigon Provincial Park 
and in Valters and Rickaby townships, Nipigon District; along the Amvri 
Lake Road in Terrace Bay District; and along Hwy 625 in Geraldton 
District . Si milar damage .... as found in several locations in Atikokan 
District, most notably in the Flanders, Finlayson Lake and French Lake 
areas, where defoliation averaged 80%. Slightly lighter foliar damage 
(50%) occurred in Hardwick Township, near Volfpup Lake and in the East 
Bay ( Dog Lake ) area, Thunder Bay District . 

Table 8. Other fo rest i nsects. 

Insect 

Adelges abietis (L.) 
Eastern spruce gall adelgid 

Agrotis ipsilon (Hufn.) 
Black cutvorm 

Anacaapsis inoocuella (Zell.) 
Darkheaded aspen leafroller 

Anacaapsis niveopulvella (Chamb.) 
Paleheaded aspen leafroller 

Aphrophora cribrata (Vlk .) 
Pine spit tlebug 

Host(s) 

bS 

weeds 
grass 

tA 

tA 

jP 

Remarks 

an average of 50% defolia
tion reported on und erstory 
trees near Caldwell Lake, 
Atikokan Distri c t ., 

larvae reported in several 
compartments at the Thunder 
Bay Forest Nursery, but no 
seed ling damage ; damage to 
roots of grass on the 
greens at Kenogamasi s Golf 
Course, Geraldton District 

t race populations found in 
Ledger Twp , Nipigon Distri ct 
and St rey Twp, Terrace Bay 
Distri ct 

small populations with no 
discernible defoli at ion i n 
Patience Tvp , Nipigon 
District and Rupert Twp, 
Ger aldt on Dist rict 

Trace population levels were 
found in Parent rwp and 
along Hwy 625 in Geraldton 
Dis t ric t. 

(cont / d ) 
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Tabl e 8. Other forest insects (cant'd). 

Insect 

Archips argYL"ospila (\Ilk.) 
Fruitt ree leafroller 

Caloptilia fraxinella (Ely) 
Privet leafminer 

Caloptilia negundella (Cham .) 
Boxelder l ea froller 

Dioryctria reniculelloides 
Hut. & Hun. 
Spruce conevorm 

Epinotia solandriana (L.) 
Birch aspen leaf roll e r 

Erioca.pa ovata (L.) 
Voolly alder sawfl y 

Byphantrea cunea (Drury) 
FaU webworm 

Host ( s) 

bAsh 

mM 

oS 

tA 

Al 

decid
uous 

Remarks 

observed on roadside trees . 
along Sturgeon River Road, 
Nipigon District, with trace 
folia r damage levels 

small numbers of larvae 
recorded in a small stand of 
black ash ( Fraxinus nigra 
Harsh.) in Kilkenny Twp, 
Nipigon Di strict 

Ornamentals in the Vickers 
Park area of Thunder Bay 
sustained an average of 22% 
foliar damage , with 100% of 
the trees a ffected. 

feeding in concert with 
spruce budvorm at several 
locations, making up 15% 'of 
tota l larval numbers in the 
fo llowing ar eas: along the 
Sapave-Upsala Road, Atikokan 
Di strict; in Adamson Tvp, 
Nipigon District; and near 
MacKenzie, Thunder Bay 
District 

feeding with other leaf
rollers and tiers in Ledge r 
Tvp, Nipigon District 

Large populations caused up 
t o 100% defolia t ion in some 
instances i n Yare, Oliver, 
McIntyre and Paipoonge tvps, 
Thunder Bay District. 

Scattered colonies caused 
50% foliar damage to host 
t rees in Oliver and Pearson 
tvps, Thunder Bay District. 

(cont'd) 
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Table 8. Other forest insects (cont'd). 

Insect 

Halacosoaa californicu. 
pluviale (Dyar) 
Northern tent caterpillar 

"indarus abietinus Koch 
Balsam twig aphid 

Konochaaus sp. 
Sawyer beet~e 

Neodiprion .. urus Roh. 
Pine sawfly 

Neodiprion svaine! Hidd. 
Swaine jack pine sawfly 

Neodiprion virgintana complex 
Redheaded jack pine sawfly 

Neurotoaa inconspicua (Nort.) 
Plum webspinntng sawfly 

Host(s) 

decid
uous 

bF 

JP 

JP 

JP 

JP 

pCh 

Remarks 

Defoliation of 50% was com
mon on various hardwoods 
(single trees) at l oca tions 
in the Stucco Lake area, 
Thunder Bay District. 

Trace levels of larvae were 
observed on Hinni e Island in 
Lake Superior, Terrace Bay 
District. 

Five hectares of standing 
timber were damaged adjacent 
to cutovers in the Rush 
Creek area, Thunder Bay 
District . 

60% of 2-m-tall natural 
regeneration affected, and 
an average defoliation of 
25% (in conjunction with 
other sawflies) in Hatawin 
Seed Orchard , Thunder Bay 
District 

20% foliar damage on 50% of 
the trees near Finlayson 
Lake, Atikokan District 

Increased incidence vas 
noted in 1988, but generally 
there were only single col
onies on individual trees, 
with <5% fol i ar damage. The 
exception was i n Fowler Twp, 
Thunder Bay Distric t, where 
10% of the 7-m-tall trees 
had 5% fo l i ar damage. 

A single tree sustai ned 80% 
foliar damage at English 
River, Thunder Bay District. 

(cont'd) 
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Table 8. Oth~r forest insects ( conel.). 

Insect 

Nites betulella (Bsk.) 
Blackdotted birch leaf tier 

Orthosia hibisci (Gn.) 
Speckled green fruitworm 

Petrova albicapitana (8sk.) 
Northern pitch tvig moth 

Pristiphora erichsonii ( Htg.) 
Larch sawfly 

Pristiphora geniculata (Htg.) 
Hountain-ash sawfly 

Tipula sp. 
Crane fly 

Zeiraphera canadensis 
Hut. & Free. 
Spruce bud moth 

Host(s) 

wB 

d, tA 

JP 

L 

moAsh 

Soil 

wS 

Remarks 

trace damage levels found a; 
tvo locations-- Klotz Lake 
Provincial Park, Geealdton 
District, and Parks Lake, 
Nipigon District 

increased incidence in 
Nipigon and Terrace Bay 
districts, with negligible 
defoliation 

found at several locations 
in Geraldton and Terrace Bay 
districts, usually only one 
per site 

Populations have declined to 
very low levels. Only two 
locations--the OHNR Air Base 
in Geraldton District and 
Middle Falls Provincial 
Park in Thunder Bay 
District--had minor foliar 
damage. 

Overall incidence in the 
region was about the same as 
in 1987. Damage levels 
varied from 5% foliar loss 
up to 90% defoliation on a 
single bush on the OHNR Air 
Base, Geraldton District. 

larval collections made at 
the Thunder Bay Forest 
Nursery; no evident seedling 
damage 

moderate popu lation with 
trace defoliati on on one 
white spruce in Neys 
Provincial Park , Terrace Bay 
District 



Closeup o f greenstriped mapleworm (DPyoeampa pubicunda [F.]) 
feeding on red maple (A cel' r>ubrwn L.) 

Leaf discol or a t ion a nd fruiting 
on bi reh (,','ep/oi'(a beL/dar' 1':1,..;: 

bodies 
I 

of lea f blight 
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TREE DISEASES 

Major Diseas~s 

Armillaria Root Rot, Araillaria aellea (Vahl:Fr.) Kummer 

Armillaria root rot was again commonly found in planta tions 
t hroughout the region. It was recorded as causing 1-2% mortality in 
approximately half of the young jack pine plantations examined In 1988. 
Spruce seed orchards froM across the region were surveyed for evidence of 
this disease organiSM. Results of this survey were negative except at 
the Hatavin Seed Orchard, Thunder Bay District . Bere , 0.7% of the 6.0-m
tall black spruce seed trees displayed evidence of recent Armillaria root 
rot attack. Also, several older dead trees, both black spruce and white 
spruce, manifested signs of the disease. A mortality rate in the 1-2% 
range is no t unusual; occasionally, however , this fungus beCOMes a vi ru
lent primary pathogen and can cause heavier da.age . Tvo examples of this 
vere reported in 1988 . A small 2-ha plantation of 1-m-tall jack pine 
along Hvy 584 near Camp 48 Road, Geraldton District sustained 25% Mortal 
ity and 50% of 30 1.5-m-tall ornamental jack pine and red pine (Pinus 
resinosa Ait.) at Heys Provincial Park, Terrace Bay District suffered 
attack by the root rot. 

Scleroderris Canker, Ascoealyx abietina (Lagerb.) Schlipfer-Bernhard 

Once again i n 1988, observations were made t o try to detect t he 
presence of both the North American race and the more vi rulent European 
race of this canker. In 1987 , all results were negati ve but in 1988, tva 
sampl es were positively identified as belonging to the North American 
race. Just east of the Nazewaminikan Ri ver in Nipigon District, 11 km 
south of 8vy II, a 300-tree s urvey in a 20-ha jack pine plantation 
revealed that 3% of the 3-m-tall trees were infected with Scleroderris 
canker. In Geraldton District, near Lukinto Lake , a single jack pine vas 
found to be i nfected . 

Spruce Needle Rusts, Cbrysa.yxa ledicola (Peck) Lagerh . and 
Chrysa-yxa ledi var. cassandrae 
(Peck & G.P. Clinton) 

Aga in in 1988, t his foliar disease was conf ined almost exclus
ively to the eastern half of the region, wi th only trace levels of infec
tion detected in the western portion . Although it was st ill widespread 
in Geraldton, Terrace Bay and Nipigon dis tri cts, a slightly downward 
trend in the level of i nfection vas noted. In general , when samples vere 
obtained, 100% of the trees were affec ted wi th 1-3% foliar damage. The 
notable excep tion to this vas along J anet Lake Road in Terrace Bay 
District, vhere a 20-ha white spruce plantati on had 7.6% foli ar damage . 
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Ink Spot of Aspen, Ciborinia whetzelii (Seaver) Seaver 

S~t .,eys in 1988 indicated a definite increase in the inci dence of 
th i s dise~ ~c within the regi on. Damage leve ls vari ed from distr i ct to 
di strict, wit h the eastern portion of the region generally su ffe ri ng' 
higher levels . In Thunder Bay District 10 ha of aspen regeneration in 
Paipoonge Township had 20% fol i ar damage, while similar defoliation 
levels were encountered on 60 ha of aspen in Forbes Township . Near Red 
Rock i n Nipigon District, 1 ha of 7-m-tall trees had 30% defoliation. In 
Geraldton District, a O.S-ha stand in HcQuesten Township had 85% infec
tion levels and a O.5-ha stand in Oakes Township had 60% damage levels. 
A 2-ha stand along Industrial Road, Terrace Bay Distri ct had 70% fol iar 
damage, while along 8vy 614 in Te rrace Bay District, infection l evels o f 
90% were observed. 

Pine Needle Rust . Coleosporiua asterua (Dietel ) Sydow 

This disease was fairly widespread in the region but damage 
levels remained generally low, with a few exceptions . Near the Granite 
River in Thunder Bay District. O.6- m-tall jack pine were 80% affected, 
and foliar damage averaged 20%; near Stucco Lake in Thunder Bay District. 
0.7-m-tall jack pine trees were 62% affected, and had 6% foliar dama~e . 
In an area off the Hematite Road , Atikokan Dis t rict, 2% of 0.7-m-tall red 
pine sustained 80% damage. A small jack pine plantation in the Flynne 
Creek area, Geraldton District had 11% foliar damage. 

Vestern Gall Rust. Kndocronartiu. harknessii (J.P. Hoore) Y. Blrats. 

This was the most frequently encountered and widespread diseas e 
in 1988 . The heaviest damage inflicted by br anch galls occur red in Eva 
Township, Ni pigon District , where 85% of the trees were affected in a 
20-ha, 16-m-tall jack pine plantation. The heaviest damage caused by 
stem galls was i n a 14-ha , 3-m-tall jack pine plantation on Hack Road, 
Thunder Bay District, where 19% of the trees were severely affected . 

Minor Diseases 

Septoria Leaf Spot, Hycospbaerella populicola G. E. Thompson 

In 1987 this leaf fungus was confined most l y to the western part 
of the r egion, but in 1988 vas prevalent th roughout t he region , causing 
discoloration and early leaf fall in balsam poplar ( Populus balsaaifera 
L. ) stands. Defoliation was severe in most areas, with many stands 
having 100% foliar damage. 
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Leaf Blight.. Septaria betulae Pass 

This leaf ~light of birch periodically infects large areas of 
fo rest . c s~~ing severe browning of the folIage and possible early leaf 
fall. In 1988 a total of 218.019 ha of white birch was affected in the 
southern part of Terrace Bay and Nipigon districts. with the main body of 
199 ,7 50 ha located in Terrace Bay District. Many of the offshore islands 
in Lake Superior were also infested (Fig . 8). Huch of the birch affected 
was on rocky. shallow·soil sites and. with dry conditions prevailing 
through much of the summer , was likely under stress. 

Table 9. Othe r forest diseases . 

Disease 

Apio.parina collin.ii 
(Schwein.) HOhnel 
Apiosporina witches' broom 

A.tera.. ~cro.per.u. 
(Peck ) 8. Sutton 
Leaf spot 

Cer.tocYltil ulai (Buism.) 
C. Horeau 
Dutch elm di l ease 

Cbryla.yxa arctost.phyli 
Dietel 
Spruce broom r ust 

Cronartiua coleolporioid.1 
Arthur 
Orange stalactiform 
blister rust 

Cronartiua ca.ptoni.e Arthur 
Swee t fern blister rust 

Cron. rtiua riblcol. J .e. 
Fischer 
White pine blister rust 

Host ( s) 

Service
berry 

wB 

wE 

bS 

JP 

JP 

wP 

Remarks 

found at two locations in 
Nipigon District--at Postagami 
Lake, where three trees had 50% 
foliar dam.ge, and in Patience 
TYp, where one tree was 
affected ; 

80% of foliage affected on 
roadside trees along Goldfield 
Road, Geraldton District 

Current infections were evident 
on 1% of trees i n the town 
of Atikokan , Atikokan Dis t ric t . 

co llected from one tree in Pic 
Twp, Terrace Bay District 

Branch rust infections were 
reported at three locations ; 
incidence ranged from 0.3 % to 
1.3% • 

In regeneration areas on Hack 
Road and East Bay on Dog Lake 
in Thunder Bay District, 0. 3% 
of the t rees were affected. 

Along Premier Lake Road, 
Atikokan District, 13% of 1 .7-
m-tall t ree s were affected, 9% 
severely, in an area of natural 
regeneration . 

(cont ' d ) 
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Table 9. Ot~er forest diseases (coneI.). 

Di sease 

Daviso.ycella ampla 
(J. Davis) Darker 
Tar spot needle cast 

Gl~rella .iyabeana 
(Fukushi) Y. Arx 
Black canker of willow 

Istn.iella crepidifor.is 
(Darker) Darker 
Needle cast 

Pucciniastru. epilobii Otth 
Fireveed rust 

Sphaeropsis sapinea (Fr.) 
Dyko & 8. Sutton 
Tip blight 

Venturia aacularis (Fr.) 
E. HUller & v. Arx 
Shoot blight 

Host(s) 

jP 

bS 

bF 

rP 

tA 

Remarks 

This needle cast vas found at 
two locations i n Thunder Bay 
District--in Hardwick Twp, 
where 20% of 5.6-m-tall trees 
had an average of 5% fo l iar 
damage, and near Hack, where 3% 
of 3-m-tall trees had 10% 
defoliation; one tree in the 
high-value survey at Sturgeon 
River, Nipigon District, had 
10% defoliation. 

98-100% foliar damage recorded 
on eight of ten ornamentals at 
Chippewa Park in the ci t y of 
Thunder Bay 

One tree had 50% of its foliage 
affected in Ledger Tvp , Nipigon 
District. 

5% foliar damage observed on 
regeneration trees on an island 
in Steel Lake, Terrace Bay 
District 

Approximately 10% of 0 . 6-~
tall regeneration vas affected 
near Caldwell Lake. Atikokan 
District. 

100% of regeneration aspen 
affected, with 15% of t he 
leaders damaged , in Viggins 
Tvp, Terrace Bay District 
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ABIOTIC DAMAGE 

Blo .... down 

Violent windstorms in late spr ing and early summer caused massive 
bIo .... do .... n in several areas of the region in 1988 ( Fig. 9). The largest 
area vas in the Harmon-Vaterhouse-Uneven lakes area in the northern part 
0.£ Thunder Bay District. This blovdown bordered on a larger area in 
Ignace District of the Northwestern Region. A total gross area of 
approximately 7,400 ha vas affected in Thunder 8ay Distr ic t . A second 
area of damage vas located in the Armistice Lake area, also in Thunder 
Bay District, and involved 600 ha of forested lands. 

There were also tvo separate areas of blovdo ... n in Gerald ton 
District . The larger vas in the Esnagami Lake area. Here , along the 
northern side of the -lake and on the eastern side of nearby Haun Lake , 
about 2,500 ha of timber were flattened. The smaller area was in Col t er 
Township, where 185 ha were affected. In both areas , black spruce and 
trembling aspen were the primary species affected. 

There was a relatively small area of blowdown south of Pipe Lake 
in Atikokan District . Here, 25 ha of jack pine and black spruce adjacent 
to large clear-cut areas sustained wind damage. 

SPECIAL SURVEYS 

J ack Pine Plantation Survey 

A continuing program of monitoring pest 
focused on jack pine regeneration i n 1988 . 
examined in three height categories: <2 m, 2 m-6 
were made to each location because of differences 
of various insects and diseases . 

problems in plan t ations 
In all , 12 areas were 
m and >6 m. Two visits 
in seasonal occurrences 

The most common problem was gall rust , which was present in 10 of 
12 plantations. Vhite pine weevil, eastern pine shoot borer and pine 
needle rust were each found at 5 of 12 locat i ons . Quantita t i ve data for 
these organisms , as well as for jack pine tip beetle , Conophthorus 
banksianae "cP. , Armillaria root rot and tar spot needle cast, are listed 
in Table 10 . Scleroderris canker was found only at the Sturgeon Ri ver 
(Nipigon Distric t ) loca t ion, where it was affecting 3% of the t rees . 
Jack pine budwo rm caused very ligh t foliar damage (1%) on fewer t han l OX 
of t he trees a t both Kopka Lake , Nipigon Dis t r i c t , and Hack Road , Thunder 
Bay District. A s tem r us t , Cronartiua s p., was affec t i ng sing l e trees at 
Hack Road and Eas t Bay, Dog Lake, Thunde r Bay Di st rict . Neither the 
Swaine sawfly nor the jack pine s awf l y was found ; howeve r , a si ngle tree 
in Rupert Township, Gera l dton District was infested with the redheaded 
jack pine sawfly, and another si ngle tree at Sawmill Lake, Atikokan 
District was infested with the red pine sawfly . 
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Table 10. A summary of insect and disease damage detected in a special survey o f jack pine plantations in the 
North Central Region (percentages based on the examination of 150 tree s at each l ocation unle ss other-
wise noted ). 

White pine Eastern pine Jack pine 
weevil shoot borl!r tip beet l e 

------
Avg ht Plantation Leaders Trees Leaders Trees Leaders 
of tree s area Estima t ed attacked affec ted attacked affected attacked 

Location ( m) (ha) trees/ha (% ) ( %) (%) (% ) (% ) 

Geraldton District 

Rupert Twp 9.1 40 1,600 0 0 0 0 0 
Hanover Lake 1.2 53 2 . 500 0 0 0 0 0.7 
Lukinto Lake* 2.9 50 2.500 0 0 0 0 0 

Terrace Bal District w 
0 

Everest Lake Road 0.8 96 2 .500 0 0.7 0.7 0 0 

Nipigon District 

Sturgeon River* 2.7 20 2.500 0.3 0 0 1.3 0 
Eva Tvp 16.2 50 2 . 500 0 0 0 0 0 
Kopka Lake 1.0 47 4.000 0 0 0 0 0 

Atikokan District 

Sawmill Lake 7.4 40 4,400 0 5.3 2 4.0 0.7 

Thunder Bal District 

East Say, Dog Lake* 3 .3 61 4 ,500 2. 7 8.7 4.' '.7 0 
Mack Road* '.1 14 4,300 0.' 20.0 11 .0 22.0 0.' 
Stucco Lake 0.7 20 3,650 0. ·7 0 0 0 0 
Hardwick Twp 5.6 20 1,800 2.0 7., 5 .' 0 0.7 

(cont'd) 



Table 10 . A summary of insect and disease damage detected in a special survey ·of jack pine 
plantations in the North Central Region (percentages based on the examination of 150 
trees at each location unless othervise noted) (concl.). 

Location 

Geraldton District 

Rupert Tvp 
Hanover Lake 
Lukinto Lake* 

Terrace Bay District 

Everest Lake Road 

Nipigon District 

Sturgeon River* 
Eva Tvp 
Kopka Lake 

Atikokan District 

Savmill Lake 

Thunder Bay District 

East Bay, Dog Lake* 
Hack Road* 
Stucco Lake 
Hardvi ck 

Armillaria 
root rot 

Trees 
attacked 

(X) 

o 
o 
0.7 

o 

1.7 
o 
3.3 

o 

1.3 
0.3 
o 
0.7 

Pine needle 
rust 

Trees 
attacked 

(X) 

o 
o 
o 

2. 0 

o 
o 
o 

o 

24.0 
1.7 

62.0 
81.0 

Defol
iation 

(X) 

o 
o 
o 

2 

o 
o 
o 

o 

1 
1 
6 
1 

* 300 trees surveyed at each location 

Vestern gall 
rust 

Trees 
atcacked 

(X) 

7.0 
o 

14.0 

o 

4 
85 

4 

45.3 

18 .3 
36.0 
0.7 

31.0 

Severely 
affected 

(X) 

1.0 
o 
6.0 

o 

1.0 
o 
2.0 

6.0 

1.7 
18.7 
0.7 
4.0 

Tar s pot 
needle casr 

Trees 
at tacked 

(X) 

o 
o 
o 

o 

0.7 
o 
o 

o 

o 
2.7 
o 

20.0 

Defol
ia t ion 

(X) 

o 
o 
o 

o 

10 
o 
o 

o 

o 
10 
o 
5 
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Jack Pine :::Oi", 2 and Seed Survey 

In 1988. jack pine cones were collected by Forest Insect and 
Disease Sur 'ley (FIDS) staff to determine the incidence of damaging cone 
a nd seed pests and subsequen t seed l oss. The two sample areas were 
Paipoonge Township, Thunder Bay District and Colter Township , Geraldton 
District. In Colter Township, only 4% of the cones were damaged, with 
?3% seed loss within the damaged cones. Lepidoptera larvae and unknown 
pests were responsible for the damage. In Paipoonge Township , 30% of the 
cones were damaged, with 25% seed loss within these cones. Pests 
responsible for this seed" loss, in order of importance, were : Dioryctria 
sp.; lepidoptera larvae; the northern pitch twig moth, Petrova albicapi
tana (Bsk .) ; the fir coneworm, Dioryctria abietivorella (Grt.); the 
eastern pine seedworm, Cydia toreuta (Grt.); and a midge, Resseliella sp. 

Gypsy Moth, Lyaantria dispar (L.) 

Pheromone traps were again set out, two at each l ocat ion, in each 
of the 10 provincial parks and in one township park . These are designed 
to attract male moths through the use of synthetic pheromones. Traps 
were put in place by mid-July and were collected in late August or early 
September. Al l results were negative. 

Pinewood Nematode, Bursapbelenchus xylopbilus Steiner & Buhrer (Nickle) 

Surveys in 1988 were concentrated on sampling recently dead and 
dying balsam fir and black spruce to determine the presence of the pine
wood nematode. Samples were taken at 13 locations in the region. 
Healthy trees on these sites were marked to try to determine if the nema
tode is an inciti ng factor in tree mortality. The nematode was identi 
fied at two of the locations sampled, one a balsam fir stand and the 
other a black spruce stand , both in Geraldton District. 

Beetles of various species, which may 
nematode, were collected at several locations . 
are still undergoing laboratory analysis . 

be vectors of the pinewood 
Many of these collections 

Acid Rain National Early Yarning System (ARNEVS) 

The three ARNEVS plots in the North Central Region are part of a 
national network of such plots designed to moni tor symptoms of damage. 
from a ir pollutants , particularly acid rai n. In addition, trees on these 
pl o t s are evaluated with respect to level, extent and intensity of any 
insects or diseases tha t occur naturally. In 1988, no damage that could 
be attributed to acid rain was detect ed at any of the t hree plots. At 
the Margo Lake plot in Geraldton Dis tric t. low levels of western gall 
rust recurred on all of the jack pine and ve ry low levels of spruce 
needle rust were report ed on some of the black spruce. Increased damage 
from spruce budworm was evident at the Viggins Township plot in Terrace 
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Bay Dis ~ri c t. Budvorm defoliation averaged 70% on white spruce and 20% 
on black spruce. There were also traces of birch leafminer damage on the 
white birch at this site. Spruce budvorm damage also increased at the 
plot in Fow l er Township, Thunder Bay Dist rict. Here, balsam fir foliar 
damage aveta~ed 22%. whereas black spruce defoliation was only 3%. Trace 
levels of birch leafminer damage also occurred here. 

Thunder Bay Forest Nursery 

Insects and diseases did not have a major detrimental effect on 
seedling growth at the Thunder Bay Forest Nursery in 1988. Nevertheless, 
there were several occurrences worthy of men tion . 

June beetle (Phyllophaga sp.) larvae were found damaging the 
roots of 2 + 1 white spruce in compartments 85 and 73. Damage varied 
wi thin the compartments and losses were minimized by preventati ve control 
measures. A very small number of white spruce seedlings (fewer than 1%) 
were infested with the northern pine weevil, Pissodes approxiaatus Ropk., 
in compartment 81. Cylindrocladium root rot, Cylindrocladiua floridanua 
Sob. & C.P . Seym., has been recorded in approximately half of the com
partments; however, losses as a result of this root rot are not of major 
concern and are still within the acceptable range. 

Very small populat ions of the black cutworm, Agrotis ipsi lon 
(Hufn. ), were found in compartments 33, 42, 43, 44, 37 and 511. Feeding 
was confined to weeds. The black army cutworm, Actebia fennica 
(Tausch .), which caused seedling damage in 1987, was not found in the 
larval stage this year . A program of monitoring the adults of this cut
worm was repeated and the six pheromone traps deployed caught a total of 
104 male moths. This is a decrease from the 241 moths caught in 1987. 
Larvae of crane flies, Tipula sp., were collected in compartment 42. No 
seedling damage was evident and only small numbers were recorded. The 
larvae of crane flies are known as leatherjackets and are potentially a 
damaging pest of young seedlings and transplants . 

A single trial seedling was affected by the red pine sawfly in 
compartment 7 and there were very small popUlations of spruce budworm in 
the new spruce breeding orchard. There was, however, a substantial 
increase in budworm damage to spruce hedges and windbreaks on the Nursery 
property. Over all, foliar damage was moderate (20-50%) on most of the 
white spruce, whereas somewhat lighter damage was found on black spruce. 
Jack pine trees near the Nursery were affected in varying degrees by 
western gall rust. Small numbers of jack pine budworm and the nort hern 
pitch twig moth , Petrova albicapitana (Bsk . ), were also found on jack 
pine in the surrounding area . 
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Climatic Data 

\leather plays an obvious r'ole in the ecology of insec t and 
disease organi sms , and can facil itate or hinder the development of such 
populations. A good example of this is mortality of spruce budvorm 
l arvae as a result of late frost. For this reason , temperature and pre- ' 
cipitation records vith deviations from normal for tva veather stations 
in the region are presented in Table 11. 

Table 11. A SlIIII'Bt'Y of teqJerature an:1 precipitaticn for 1~ at t\.O locaticns in the 
North C8ltral Feg!",. 

Locaticn Hooth 

1hnler Bay Airport Janmy 
Fob<\my 
Hardt 
April 
May 
Jme 
July 
&vust 
Sept..t>er 
October 
NoYa>tler 
Dec::ember 

Geraldtcn Airport Jan..my 
Fob<\my 
Hardt 
April 
May 
Jme 
July 
&vust 
Septllliler 
October --.: 

-. 
t~tur1! 

("C) 
Actual NotDBl 

-15.9 
-16.0 

-"0 .8 
3.8 

10.0 
16.0 
19.4 
17.6 
12.0 
3.1 

- 1.5 
- 12.4 

-:D.3 
-:D.2 
-10.3 

0.7 
10.0 
14.6 
18.5 
16.1 
10.1 
1.7 

-"0.6 
-17.3 

-15.4 
-13.0 
~.3 
2.5 
8 .8 

14.0 
17.6 
16.4 
11. 1 
5.7 

-2.6 
-11.1 

-:D.O 
-17.9 
-11.0 
-<>.5 
7.7 

13.5 
16.3 
14.6 
9.3 
3.9 

-5.5 
-15. 4 

Deviaticn 
fooD 

ootDBl 
("C) 

-<>.5 
-3.0 
+1.5 
+1.3 
+1.2 
+2.0 
+1.8 
+1.2 
-<>.9 
- 2.6 
+1.1 
-1.3 

-<>.3 
-2.3 
.0.7 
+1.2 
+2.3 
+1.1 
+2.2 
+1.5 
.0.8 
-2.2 
.0.9 
1.9 

Total 
proclpi tati", 

(am) 
Actual NotDBl 

21.2 
7.1 

53.9 
13.4 
'YJ.7 
32.1 
56.1 

170.4 
83.8 
53.8 
89.1 
49.5 

26.8 
30.2 
65 .2 
32.8 
65.0 

124.8 
137.4 
158.6 
116.0 
85.4 
85.2 
37.2 

40.9 
28.3 
45.0 
50.7 
73.3 
76.6 
75. 4 
83.1 
89.1 
54.8 
52.9 
41.1 

38.2 
33.3 
38.2 
43.3 
63.2 
91.9 
81.6 
66.8 
75.6 
64.6 
61.5 
38.8 

Deviaticn 
!ron 

ootDBl 
(%) 

-io8 
-75 
+:D 
-74 
-19 
-58 
-26 

+105 
~ 
-2 

+68 
+:D 

-30 
-9 

+71 
-24 
+3 



Appendix. tbrth Central Reg:ioo - Spruce 1I.lcM:>"" 9..mnary of defoliatioo estiJrates am ~-
I!BSS crmts in 1008, arri infestatioo forecasts for 1989. 

&stlnated tb. of egg 
defoliatioo IlBSSeS ry Infestatioo 

in 1968 9.29 m forecast~ Accurulated 
I.ocaticn Host" (%) of foliage for 1989 ""-C 
Atikokan District 

(15 locaticns) 

Agnes l..Ia! bF 28 666 S 6 
Basswod l..Ia! 
- Prairie Portage bF 22 2S6 S 3 
&.!rtal lake bF 10 0 0 8 
Cadle Bay bF 13 355 S • 
Cl.earwter Vest lake bF 26 1.57 K-S 5 
_l..Ia! bF 57 36Z S 5 
Irme l..Ia! bF 48 622 S 3 
Joe l..Ia! bF U 67 H 8 
I<awa Bay bF 4 22 L-It • 
Li t tie Eva l..Ia! bF 65 219 K-S 6 
Lizoro l..Ia! bF 68 587 S 5 ; 
Oriana l..Ia! bF 83 344 S 5 
PooIlbahl..Ia! bF 96 1329 S 5 
1\Jck l..Ia! bF 48 929 S 3 
Van Nostrard lake bF 98 356 S 5 

Gera1dton District 
(19 iocatioos) 

As!m>re Tvp bF 0 10 L 0 
c::aramtFd 
- 2.8 km S. of 8wy 11 bF 1 64 H-S 0 
catlmite Fd - km ll.5.7 bF 2 137 K-S 0 
- Spider l..Ia! bF 9 93 K-S 1 
Goldfield FaId 
- I<eoogam!sis R bF 4 86 K-S 1 
-~ lBke bF 9 1.5Z K-S 1 
- Vig lBke bF 8 79 K-S 1 
8wy S84 - _ l..Ia! bF 0 31 L-It 0 
Irdustrial Fd - S' dof Caralat bF 0 31 L-It 0 
Kinilerly-Oarl< SPA wS 0 0 0 0 
Klotz l..Ia! Prov. Fk bF 2 0 0 1 
l.cq l..Ia! - llest bF 4 429 S 1 

(coot'd) 



AppeOOix. North Caltral Regioo - Spruce axtwrm: Summy of defoliatim estimates ard 
egg-il'&.."'-S comts in 1988, arxi infestatim forecasts for 1989 (cc:nt'd). 

EstOOted No. of egg 
defoliatim nssses 1'2" Infestaticn . 

in 1988 9.29 m fore<:ast~ h:curulated 
l.ocatim Ibst' (X) of foliage for 1989 daoagec 

Geraldtoo District (cooc.!.) 
(19 locatioos) 

-Twp bF 0 9 L 0 
Nibs lake - IJqJact Plot bF 0 13 L 1 

.s 0 20 L-If 1 
bS 0 0 0 0 

0' Meara 'l\ip .s 1 38 L-If 0 
PagwcI-wn lake bF 2 177 K-S 1 
Wint~ Lake bF 41 655 S 1 

_ Twp - Cleek Plot 7 bF 8 128 K-S 2 
.s 13 570 S 2 

Barbara lake bF 34 289 S 2 
Black Bay - Star<! 3 bF 53 400 S 2 

- Star<! 45 bF 73 299 S 2 
- Star<! 51 bF 21 496 S 2 
- Star<! 63 - North bF 68 734 S 2 
- Star<! 63 - South bF 28 384 S 2 
- Star<! 66 bF 73 861 S 2 
- Star<! 93 bF 28 416 S 2 

BoothTwp bF 98 477 S 4 
~75Rd bF 9 35 L-If 1 
Central lake bF 17 0 0 2 
Cockeran Twp - Block 7. Plot 4" bF 14 282 S 2 

.s 44 367 S 2 
- Block 7, Plot IOe bF 85 44 L-If 3 

.s 91 183 K-S 3 
- Block 8, Plot le bF 72 273 S 3 

.s 39 852 S 2 

" - Block 8, Plot 6 bF 35 193 K-S 2 
.s 78 199 K-S 2 

(coot'd) 



Appen:Ilx. t«:lrth C31tral Regim - Spruce adwrm: Summy of defoliatim estinates ani eg&:-IlBSS 

C(Ults in 1~. and infestatioo forecasts for 1~ (COlt ' d). 

EstiDBted No. of egg 
defoliatim II8SSeS ~ Infestatim 

in 19118 9.29 m fore<:ast~ AcCU11Jlated 
Locatim Imt' (X) of foliage for 1989 damg<>c 

Nipigm District (coot'd) 
(63 locatims) 

CockeIau Twp (coot' d) • bF 8 106 2 - Block. 9, Plot 1 11-5 
wS 66 175 11-5 2 

- Block. 9, Plot lOe hi' 56 122 II-S 3 
wS 87 415 5 3 

- Block 10, Plot 3· hi' 8 57 II-S 3 
wS 44 549 5 3 

- Rlock. 10, Plot 6e hi' 22 52 [,./i 3 
wS 70 105 II-S 3 

Corri¢ Twp wS 85 1064 5 2 
HeIe Twp hi' 70 116 II-S 4 
Hwy 527 - QIll Rivor hi' 16 239 II-S 3 
- KoP<a Ri vor bF 14 89 II-S 2 

, 
- IIaweig lake bF 14 431 5 2 
Imes Twp hi' 29 66 II-S 2 
J<ilke>1y Twp hi' 1 0 0 0 
- lake Nipigm Prov. I\< hi' 22 681 5 1 

wS 23 4039 5 1 
!.edger Twp hi' !18 159 II-S 2 
l.egaul t Twp hi' 2 17 [,./i 1 
Umestooe L1ke - kID 9 wS 9 423 5 1 

- Ian 15 wS 43 137 II-S 2 
Nipigm Twp - Block 4, Plot 1· bS 5 195 II-S 2 

- Block 4, Plot 3e hi' 18 175 11-5 2 
- Block 5, Plot le hi' 23 34 [,./i 2 

bS 14 203 II-S 2 
- Check Plot 4 iii' 88 209 11-5 3 

bS 51 188 II-S 2 
tilaIlan lake iii' 1 0 0 0 
tilaIlan River iii' 5 892 5 0 
<JsIoM! lake iii' 15 143 II-S 2 
Parl<s lake bF 10 2C8 5 1 
Patience Twp iii' 33 64 H 1 

(coot' d) 



Apperrlix. North Cmtral Regim - Spruce &.xIwm" SumBry of defoliatim estimtes aM ~-il'8SS 
CCUlts in 11.83, ani infestatim forecasts for 1989 (coot'd). 

FstillBted No. of E!!I! 
defoliatim DBSSeS I¥ Infestatioo. 

in 1988 9. 29 m forecast~ "=rIuJated 
I..ocatim ""'t' (I;) of folia&'! for l~ ""-C 
Niplgoo District (cmcl.) 

(63 locatims) 

Polly lake - Iqlact Plot bF 90 869 S 2 
lIS 99 2131 s 2 
bS 18 64 ~ 1 

i'lmloo> 1'Jp - Block 2, Plot Ie bF 10 74 ~ 2 
lIS 83 541 S 3 

- Block. 3, Plot Ie lIS 7 52 ~ 2 
- Cl>eck Plot 1 lIS 26 253 S 3 

gullatEer Creek bF 22 531 S 5 
~1'Jp bF U 53 J,.H 1 
tWer Roolyn lake bF 61 lIB ~ 2 

Terrace Bay District 
(35 locatims) 

Barbara lake _ fJ?Ad 
lIS 0 11 L 0 

Blue Jay lake bF 0 50 J,.H 1 
CaiIT€Qrtn I.ake bF 65 154 ~ 2 
Catlalite Pd - krn 46.7 bF 49 228 S 1 
Cirrus lake bF 8 89 ~ 1 
Cornish lake bF 11 22 J,.H 1 
Dead Ibrse Creek Rd bF U 36 J,.H 1 

lIS 7 137 ~ 1 
Deutzia lake bF 19 7 L 1 
ruceJl lake bF 97 753 S 2 
F.sker lake bF 36 54 J,.H 1 
FaIa!loo lake bF 2 14 L 1 
Faxtrap lake bF 1 18 J,.H 0 
Garrian lake bF 0 0 0 1 
Gown lake bF 0 IB J,.H 3 
IIwy 614 - Stan:! 360 bF 0 14 J,.H 1 
Ice Gn!&n lake bF 2 0 0 0 
InJustrial an:! ~ 15 Rd bF 1 11 L 0 
Kagiano lake bF 2 115 ~ 0 

(cont ' d) 



Appen:lix. l'brth Celtral Regicn - Spruce IUM>no: Summy of defoliatioo estmtes am egg-aass 
0Ull'.i in lc;Q), am infestatioo forecasts for 1989 (coot'd) . 

EstinBted No. of egg 
defoliatim 0BSSeS ~ InfestatiCll 

in 1988 9.29 • forecastg AcCU1lllate:l 
Locatim Ibst' (%) of f01u.g., for 1989 ~c 

Terrace Ba~ District (cmcl.) 
(35 locatioos) 

Killala UII<e hi' 1 21 L-H 1 
Killraine 10p - Rainbow Falls 

Prov. Fk hi' :il 6 L 2 
Leslie Twp hi' 1 0 0 0 
Li ttle t<ml Creek hi' 0 0 0 0 
I1cCay Twp hi' 0 0 0 0 
Morley I.lke hi' 2 90 ~ 0 
Neys Prov. Fk hi' 2 0 0 0 
Pic Twp - Black River wS 5 0 0 0 
- Ncasba Fk Wqtrs hi' 2 9 L 0 
Portage Lake wS 9 103 ~ 1 
Rocke I.lke hi' 12 46 L-H 1 
Steel I.lke hi' 9 195 ~ 1 
Stevms - HiCI'l:7oo'aW Tower hi' 0 0 0 1 
Syine Twp wS 13 l8 L-H 0 
Vein lake hi' 3 30 L-H 1 
Viggins Twp hi' 67 20 L-H 2 

'Ib..nler Bay District 
(87 1ocatims) 

Abi tibi Price - Caq> 230 hi' 3 'IJ L-H 0 
AMina Twp 
- liIpIct Plot, Stani 4 hi' 8 63 H 7 

bS 4 104 ~ 7 
- liIpIct Plot, Stani 19 hi' 9 141 ~ 8 
Arro.I Ia<e _ Plot 1 e hi' 10 0 0 4 

wS 69 4:il S 4 
- Plot 7" hi' 5 152 ~ 4 

wS 57 63 H 4 
- 0II!dt Plot 1 hi' 26 100 ~ 5 

wS 37 3n S 4 

(<XJ:lt ' d) 



Appen:tix. !brth Central REgioo - Spruce adworm, Summy of defoliatiCll estimtes an::! Egg-llBSS 

ca.Jlts in 1988. am infestaticn forecasts for 1989 (coot'd). 

EstiJrated !b. of esg 
defoliatim nasses ~ Infestatim 

in191l8 9.29 m fore<:ast~ AccuruJ.a ted 
l.ocatim Ibst' (%) of foliage for 1989 "",-0 

nuder Bay District (coot'd) 
(87 locatims) 

Bedivere Lake - Block. A, Plot Ie bF 8 36 lr>1 2 
.s 29 250 5 2 

_ Plot 2e bF 5 34 lr>1 2 
.s 8 73 "-5 2 

_ Block Z, Plot Ie bF 29 55 K-S 2 
- Block V, Plot le .s 23 164 K-S 2 
- <heck. Plot 1 bF ;() 206 5 4 

.s 48 In! 5 3 
- Oleck Plot 4 bF 58 88 K-S 4 

.s 71 296 5 4 
S1acJa.oel.l t..p bF 32 1;() "-5 5 
Bo lake bF 6 33 lr>1 0 
&!rclvill lake - 5 tand 125 bF 2 0 0 iJ 

- 5tand 1;() bS 0 0 0 0 
Caol>45Rd bF 10 IIJ lr>1 3 
~ ITRII I.ake - krn ll) bF 21 548 5 5 

.s 32 647 5 5 
bS 10 196 K-S 5 

Croacl-er t..p - 5tand 459 bF 46 167 K-S 7 
Crayfish lake bF 5 66 "-5 + 
Ileval t..p bF 89 555 5 4 
Dlg lake - !brth Bay bF 8 57 H 9 
D::lrian 1\Ip _ flJrkett Ct::Nef 

bF 62 48 lr>1 2 
Drift Lake Rd - 5tand 279 bS 0 22 lr>1 0 
Forbes t..p - Flett bF 18 16 lr>1 3 
Cothan t..p f 

bF 5 0 0 0 - 1Iazel'-"f 
- Vishart bF 5 0 0 0 
GreerrJater lake - Southeast bF 1 143 K-S 
- gleJ..ter Islan1 bF 4 147 K-S + 
GreeMxld Lake bF 1 68 H 
GreY River bF 5 0 0 0 
IIag")' t..p - Bwy 586 bF 3 17 lr>1 + 
- Plantatim .s 3 ;() lr>1 1 
IIrines t..p - l'ostans bF 7 0 0 + 

(coot'd) 



Apperdix. tbrth CE!ltral Regicn - Spruce Bu:M:lrm.: &.rmary of defoliaticn estimates ard 
~-ma..c:s CCUlts in 1988. am infestatim forecasts for 1989 (coot'd). 

F.s tima te:l No . of egg 
defoUatiat III3SSeS Pp' Infestaticn 

in 1988 9.29 m forecastg Accurulated 
I.oc.atim Ibst' (Xl of foliage for 1~ damgec 

_ Bay District (ant'd) 
(87 locaticns) 

Harnoo l..I<e bF 20 IB2 K-S 2 
Hicks l..I<e bF 7 41 L-M 2 
IbxI l..I<e bF 1 18 L-M 
Hoof l..I<e bF 4 143 ~S + 
1I\,y11 
- V. of 8)2, Stani 575 b5 1 22 L-M 9 
- Y. of 802, Stand 590 bF 1 0 0 9 
- u. of 002, Sum 590 bS 0 11 L 9 
- V. of 002, Sta'd 601 bF 5 0 0 9 
- \1. of 802 , Stcni 601 b5 0 0 0 9 
Icarus l..I<e bF 1 219 K-S 5 
Kabi totikvia L1ke bF 76 269 S 4 
KekeI<uab l..I<e bF 5 94 K-S 

, 
+ 

Lac des Hille l""-S 
- Boltoo Bay bF 21 344 S 3 
- IIookmB! tmrows bF 60 567 S 4 
LiSlX)re 1\Ip bF 13 250 K-S 3 
Hatavin Rd 
- 1ne SEel 0nl1ar0 wS 1 0 0 0 
HcGlmis l..I<e bF 2 0 0 + 
Hdaster Twp bF 41 367 S 2 

wS 3B 942 S 2 
It>rai.ne I.ace - west side bF 100 622 S 4 
Moos l..I<e bF 4 115 K-S 
IblI1 tam l..I<e bF 21 391 S 5 
~ l..I<e bF 8 0 0 0 
O'C<nDr 'l)jP - Cedar Fallsf 

bF 11 17 L-M 0 
- <IN( SPA wS 3 99 K-S 0 
Pai_ Twp - <IN( !tJr.oeIy wS 25 97 K-S 2 
_ r..ke - ~tIA!t Bay bF U 53 L-M 0 
Plt.lllll!S r..ke bF 2 0 0 
Sardstcne lake bF 50 390 S 6 
Savame Twp bF 7 94 K-S 2 
~Ulke bF 3 0 0 

(ant' d) 



Appen1ix. ti:lrth Cmtral Regioo - Spruce IUk.oorm: Sumery of defoliatim estinates am 
egg-lll\SS CCUlts in lseB, am infestatim forecasts for 1989 (cx:ncl.). 

l.ocatiCfl 

FstimtEd 
defoliatioo 

in 1988 
Host" (X) 

tb. of ~ 
IIBSSE!S I¥ 

9.29 m 
of foliag<! 

Infestatim 
forecas~ 
for 1989 

Acc:urulated 
",,-c 

_ Bay District (<mel.) 
(87 1ocatioos) 

Sibley Prov. PI< 

- Ched< Plot 

SqueE= Lake 
~Lake 
Tib Lake 
Trewartha Top 
~Lake 
1Im_ Lake 
Iolti teli1y Lake - It.y 527 
Vail River &l - laD 28 

bP 16 
..s 23 
bP 31 
..s 38 
bP 4 
bP 4 
bP 7 
bP 10 
bP 3 
bF 45 
bP 5 
bP 46 

" bF ,. talsam fir . vS '" white spruce, bS ,. black sptuee 

b S,. severe, H ,. IIIJderate , L .. light, 0 ,. nil 

c Acc:urulated ~ 

COOe ~ries 
o mdaoBge:I 

88 H-S 
1683 S 
114 H-S 
235 S 

0 0 
32 I.-H 
35 I.-H 
53 I.-H 
0 0 

212 H-S 
54 I.-H 

422 S 

1 light daI!eee: < 25t total defoliatioo j usually cne S81900 of severe defoliatim 
2 IlIXIerate daIage: 25t to 00; total defOliatiCflj tw or three see..5(I"$ of severe 

defoliatim 
3 severe c:Iaoege: 6Clt to Illt total defoliatiOOj three to five seasoos of severe 

defoliatim; will reccJIo'W 

1 
1 
2 
2 

5 
0 
1 
0 
2 
9 
3 

4 rorituxl or~: 8lt to loot total defoliatiCllj Cl"tM"IS grey in appearMCe, top dead 
or bare SO em to 150 em 

5 < 2>t of staR! dead 
6 2>t to sot of staR! dead 
7 < 2>t of s taro dead; !Xl significant (0-2>t) def01iatioo for semal )'E&S 

8 > JOt of staR! dead 
9 < 25% of stard deed; ro significant (0-25%) defoliaticn for several years: 
+ 25% to n of stard deadj ro s ignificant defoliatioo for several years 

51% to 70t of stard deadj no significant defoliatiCfl for several years 

d SPA = Seed Prcxtuc:.tiCfl Area 

e 
Aerially spraye1 , B. t., 1988 

! 
~ Regioo Calset"vatioo Autb:>ri ty 
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