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INTRODUCTION 

Technicians of the Forest Insect and Disease Survey were engaged in 
field activities from early April to late September in 1966 . The status of 
major forest pests was determined by ground, aerial and boat surveys . Damage 
apprais als were conducted, spe cial biological studies were carried out and 
many new host and di stribution re cords were made . Although the weather 
over most of the Region was abnormally wet and cool during most of the field 
season, survey activities were not unduly hampered. 

Populations of many species of inse cts were much lower than in prev­
ious years; foliage diseases were more prevalent . The spruce budworm out­
breaks in the Northwest Territorie s de creased in intensity ;in contrast to 
northern Alberta where a number of new outbreaks were detected . The out-
brea.k. of forest tent (:aterpi llar persisted in much the same areas and intensity 
as in 1965 . Larch s awfly populations continued to decline . Needle rusts, 
needle casts and leaf di sease s of poplars were wide spread in sOllthwe stern 
Alberta. Winter drying of conifers was severe in many areas along the foothills . 

'I'he responsibility for surveys in the Yukon Territory was as sumed 
from the British Columbia Region in 1966, neces sitating minor changes in 
district as signments .  District and supervisory responsibilities were as 
follows: 

District l .  
Di strict 2. 
District 3 .  

District 4 .  
District 5. 

District 6. 
District 7. 
District 8. 
District 9, 

Southern Divi sion 
Supervi sor - V .  B .  Patterson 

Crownest - Bow River 
Clearwater 
National Parks 

N. W .  Wilkinson 
G .  J. Smith 
V .  B. Patterson 

Central Division 
Supervi sor - F .  J. Emond 

Brazeau - Athabasca 
Lac la Biche 

F. J .  Emond 
C .  R .  Layton 

Northern Divi sion 
Supervisor - J. Petty 

Slave Lake - Grande Prairie J. Petty 
Peace River J. P .  Susut 
Mackenzie E .  J .  Gautreau 
Yukon Territory R .  W .  Barry 
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SUMMARY OF INSECT AND DISEASE CONDITIONS 

Large Aspen Tortrix, Choristoneura conflictana (Wlk. ) 
Noticeab le defoliation by this insect has been ab sent from this 

Region for a munber of years although populations have been building up in 
southern Alberta since 1963. During the past season, severe defoliation of 
trembling aspen occlll'red along the lower foothills from Highway 3 to the 
United states Boundary and in the Cypress Hills . 

Spruce Budvwrm, Chori stoneura fumiferana ( Clem. ) 
Spruce budworm populations were generally lower in the Northwest 

Terri tories in 1966 but considerably higher in northern Alberta . Outbreaks 
persisted along the S lave and Mackenzie rivers in much the same areas as 
in 1965 although damage was predominantly light to moderate . Many spruce 
stands which had sustained repeated s evere attacks by spruce budworm and 
were in a poor condition in 1965, made a substantial recovery in 1966. In 
northern Alberta, a nuniber of new outbreaks were surveyed along the Chin­
chaga, Hay, Athabas ca and Peace rivers, Little overall change was noted in 
the older outbreaks around Loon Lake and along the Wabas ca River. 

Forest Tent Caterpillar, Malacasoma dis stria Hbn. 

'The C'l;:rrent outbreak of the forest tent caterpillar in Alberta was 
in its tenth year during 1966 . Defoliation of aspen was restricted to the 
s ame general areas as in 1965. Moderate to severe defoliation occurred 
over about 360 square miles from the north shore 8f Lake Wabamun south to 
a line running west from the north end of Pigeon Lake . High larval mortality 
in e arly instars reduced the outbreak southwest of Vilna to about 50 square 
miles  where light defoliation occurred. Hatching and early instar larval 
behaviour was studied in 4 plots estab lished around Wabamun Lake . 

Larc�'1 S awfly, I)ristiphora erichsonii (Htg . ) 
Popt.::_lations of this insect continued to decline throughout most of 

the Region. Severe defoliation of tamarack was largely confined to small 
patches between the Spence and Rabb itskin rivers, east of Fort Simp son and 
northeast. of  t.r"e Horn Mountains to the northern limit of this tree species . 
Moderate defoliation occurred sporadicaly between Edson and Pedley in west­
central Alberta.  
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Foliage Diseases 

As in 1965,  weather conditions favoured a high incidence of foliage 
diseases. Needle rusts and needle casts of conifers and leaf diseases of 
deciduous hosts caused considerable damage to foliage in many areas in 
western Alberta. The most notable damage to spruce foliage was caused by 
a nUJllber of needle rusts, Chrysomyxa spp., and by the needle casts Bifusella 
crepidiformis Darker and Lo hodermium macrosporum (Hartig) Rehm. The needle 
casts Elytroderma deformans ( Weir Darker, Hypodermella concolor (Dearn. ) 
Darker, and Hypodermella montana Darker were prevalent on lodgepole pine, 
Poplar ink spo+;, Ciborinia whetzelii ( Seaver) Seaver and poplar leaf spot, 
Marsonina tremllloidis ( ElL & Ev. ) Kleb, were the most common foliage 
diseases of deciduous trees. 

Weather I::;.jur;y-

Wi.L�er drying of conifers was widespread and severe along the foot­
hills south of the Nor�h Saskatchewa.,n River. An unusual feature of the past 
seasons injury was its prevalence along the lower slopes and in valley bottoms, 
contrary to i ts t�sual occurrence at higher elevations. Winter damage to 
aspe.r, was ,;onspicuous along the lower foothills south of the Bow River. Dam­
age to many species of planted trees and shrubs was unusually severe in south­
ern Alberta, 

TABLE I 

O'L'nER nOTEWORTHY INSECTS ANTI DISEASES 
wrnes OCCtJRRE::J IN ':'HE REGION IN 1965, 

Causal Agent 

Insects 

Ugly-nest caterpillar� 
Archi,es ceras:::'.voranlJ..8 (Fitch) 

Strawberry root weevil, �r acgyr }�� c2'yatus L. 

Host 

Chokecherry 

Conifers 

Remarks 

Abundant on preferred 
host in southern Alberta, 
and at scattered points 
in central Alberta. 

Caused loss of an 
estimated one-half 
million coniferous 
seedlings at Provincial 
Tree Nursery at Oliver. 
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TABLE I - Other Notewrothy Insects and Diseases - Cont'd. 

Causal Agent 

Pear slag, 
Caliroa cerasi (Lo ) 

Birch leaf mi.ner, 
F'enusa pusilla ( Lep. ) 

Lilac leaf miner, 
Gracilaria syringella (F . )  

Poplar serpentine miner, 
Ptyllocnistis populiella Cham, 

Disease 

Dwarf mistletoe l 

Arceut�.obivm americanum 

Nutt, ex Engelmo 

Shoestring 
Armillaria 

(Vahl ex 

root rot, 
mellea 
F'r. ) Qu�1. 

Host 

Cottone aster 

Birch 

Lilac 

Aspen 

Lp. pine 

Lp. pine 
D, fir 

Remarks 

Heavy infestations 
occurred at many points 
in Central and Southern 
Alberta. Particularly 
severe in Calgary and 
Edmonton. 

A serious pest of orna­
mentals in Calgary area 
in 1966 although popul­
ations down somewhat 
from 1965.  

Caused severe leaf 
damage to ornamental 
plantings in ce'1.tral and 
southern Alberta, 

High populations persisted 
in the Rocky Mountain 
National Parks, along 
the foothills, in North­
ern Alberta, the Northwest 
Terri tories and t::-"e Yu:kon. 

The incidence of this 
parasite on its host in 
4 well defined areas 
around Jasper townsite 
averaged 44 per cent of 
living trees infected. 

Caused mortality of lodge­
pole pine in a number of 
small patches along the 
foothills. Also killed 
young Douglas fir in 
Sinclair Pass and both 
young and mature Douglas 
fir in Banff townsite, 
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TABLE I - Other Noteworthy Insects and Diseases  - Cont'd . 

Causal Agent 

Spruce cone rust, 
Chrysomyxa pirolata, Wint . 

Host 

W.  spruce 

ACKNOWLEDGMENTS 

Remarks 

Prevalent throughout the 
Lac la Biche Forest and 
in the Cypres s  Hills . 
Caused s ignificant damage 
to the very light cone 
crop in the foothills area. 

i't.e fie ld staff of the Forest Insect and Disease  Survey gratefully 

acknowledges the assistance rendered by personnel  of the Alberta Forest 

Servi ce, the Provincial Agricultural Extension Servi ces, and the Department 

of Indian Affairs and Northern Development . 



SUMMARY OF AERIAL SUR\IEYS 1966 

COST 
PURPOSE DISTRICT DATE AIRCRAFT P ER TOTAL TOTAL 

HOUR HOURS COST 

Spruce budworm Mackenzie June 29 Cessno 180 50.00 4:30 22.'5,00 
( Floats ) 

Forest tent Clearwater June 30 Cessna 1'72 30.00 5:05 152.50 
caterpillar Brazeau-Athabasca 

Lac La Biche 

Spruce budworm Mackenzie July 5 Beaver 74.00 4:00 296.00 
( Floats) 

Spruce budworm Lac la Biche July 5 Cessna 185 65.00 17:00 1142.00 
Grande P rairie-Slave to 8 ( Floats) 

Lake I 
P eace River 

,I Mackenzie 

j 
Armillaria Clearwater July 6 Cessna 180 42.00 5:40 238.00 

General survey Crowsnest-Bow River July 7 Cessna 180 42.00 3:30 147.00 

Spruce budworm Mackenzie July 12 Cessna 185 65.00 14:45 975.00 
to 15 ( Floats) 

Spruce budworm P eace River July 26 Helicopter J3 *1:30 

Tree line Mackenzie July 26 Beaver 72.00 10:20 856.00 
survey to 28 ( Floats) 

Western gall rust P eace River Aug. 3 Cessna 180 42.00 3:00 126.00 

Larch sawfly Mackenzie Aug 8 Cessna 180 **6:00 
to 10 ( Floats ) 



SUMMARY OF AERIAL SURVEYS 1966 ( Cont I do ) 

P URPOSE 

Larch Sawfly 

Larch Sawfly 

DISTRICT 

Mackenzie 

B:C:J,zeau-Athabasca 
Lac la Biche 
Slave Lake - Grande 

P rairie 
P eace River 

* Alberta Forest Service 
** MacKenzie Forest Service 
Note: Total cost includes pilot expenses 

DATE 

Aug. 15 

Allg. 22 

AIRCRAFT 

Beaver 
(Floats ) 

Cessna 185 

TOTALS 

COST 
PER 
HOUR 

72.00 

55.00 

TOTAL TOTAL 
HOURS COST 

6:15 492.50 

8:55 499.84 

90:30 
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INTRODUCTION 

Populations of the large aspen tortrix and poplar serpentine 
miner reac�ed outbreak proportions in southern Alberta in 1966. The 
outbreak of linden looper near Pashley declined and in the same area 
there was an increase in the pop"J.lation of fall cankerworm. Low 
pop'C1lations of leaf tier larvae were responsible for patches of light 
defolia�;ion of aspen between Olds a'1.d the Saskatchewan Border. Pop­
t1.1ation.s of A meric:a.11 aspen beetle and f!]:ey willow leaf beetle remained 
low in 1966. A low population of spr"J.ce bark beetles was active in the 
upper Racehorse Creek area. A few Douglas fir trees in the Porcupine 
H ills are being attacked each year by Douglas fir beetles. 

Leaf rust on Populus spp. were widespread throughout the District. 
Caragana leaf spot was cause for conern by many shelterbelt owners. There 
was a sligl'/c increase in the intensity of poplar leaf spot in the District 
in 1966 . Aspen shoot blight caused light damage to aspen along the foot­
hills and in Cypress Hills P rovincial Fark. Stalactiforme rust caused 
severe damage to a stand of lodgepole pine north of Burmis. Shoestring 
root rot caused mortality of lodgepole pine in Waterton Lakes National 
Park and in Cypress Eills Provincial Park, and of Norway spruce and Douglas 
fir near Seebe. Red belt was prevalent in some coniferous stands in the 
District. Climatic damage of aspen was especially severe along the north 
end of the Porcupine H ills. 

INSEC'f CONDI'fIONS 

Fall Cankerworm, Alsophila pometaria (Harr. ) 
Populations of this caDkerworm were higher in 1966 than in the 

previous year. In conjunction with the linden looper, Era"Ulis tiliaria (Harr. ) , they were responsible for severe defoliation of shelterbelts 
in t::_e area between Acadia Valley and Pashley. Populations were low near 
Acadia Valley and gradually increased to high near Pashley where they 
severely defoliated a stand of native Manitoba maple along Ross Creek. 

Large Aspen Tortrix, Choristoneura conflictana ( Wlk. ) 
'1'he population level of this aspen defoliator was much higher 

in 1966 than i.r.. 1965. They reached. outbreak proportions in the south­
ern foothills and i.n the Cypress Hills. '1'he build- up in the foothills 
occurred in an area 2 - 5 miles wide extending from 5 miles north of 
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Burmis to the United States Boundary; an estimated total of 75 square 
miles of aspen was defoliated in this area .  From north of  Burmis to Beaver 
Mines patches of aspen were severely defoliated . Southeast of Beaver Mines the 
severe defoliation was continuous to the United States Boundary. In the Cypress  
Hills a few miles south of Elkwater 100 - 150 acres of aspen was defoliated . 

Egg counts in both outbreak areas indicate higher populations can 
be expeeted in 1967. 

Needle Miner, Coleotechni tes starki Freema:..rJ. 

The decline in the nwnbers of thi s needle miner in Cypress Hills 
Provincial Park continued in 1966. Sequential samples taken in the area 
indicated a nil population.  Needle miner material was not available to 
contin:1e investigations to determine what other species of needle miner 
was present in the area, 

Spruce Bark BeetleJ Dendroctom.::.s obesus (MaD-n. . ) 
A low population of this  species of bark beetle was active in 

the upper watershed area of Racehorse Creek .  Broods were found in wind­
thrown and standing, overmature Engelma.n.n spruce . The attacks on standing 
tree s  appeared to be a secondary cause of tree mortality in the area. The 
general stand form in this area  i s  overmature and offers ideal conditions 
for a build-up of the population . 

Douglas-fir Beetle, Dendrocton'J.s pseudotsugae Hopk . 

Tl'1e pop·J.lations of this bark beetle in trJ.e Porc"J.:pine Hills remaLYled 
static . A few overmature Douglas fir trees  have been attacked eac:!J. year . 
Adults were collected in 1966 from infested trees  near the north end of 
the Hills . 

Linden Looper, Eranr;.is tiliaria (Harr. ) 
In the outbreak area  near Pashley the population level of this 

looper was greatly reduced in 1966 from that reported in 1965 . However, 
north of this area  there was a slight increase in their numbers . Near 
Acadia Valley high populations were found in a few Manitoba maple shelter­
belts where they caused severe defoliation . 

Poplar Serpentine Miner, Phyllo:-':"''1i.stis populiella Cham. 

'lrhere was a marked increase in the numbers of this poplar ser­
pentine miner th..roughout the District in 1966. High populations caused 
severe damage to aspen leaves in the upper watershed area of Jumping 
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Pound Creek which includes Sibbald, Bateman, Cox and Moose creeks . Approx­
imately 80 per cent of  the aspen foliage in this area was mined and had the 
silvery appearance characteristic of severe infestation . Light to moderate 
leaf mlnlng was evident throughout the remainder of the foothills , on the 
east slopes of the mountains and in the Cypres s  Hills . 

DISEASE CONDITIONS 

Poplar Leaf Spot, Mars sonina tremuloidis (Ell. & Ev . ) Kleb . 

T1c�ere was a noticab le increase in the occurrence and intensity of  
this poplar leaf spot in  the foothills area of the District . Near Twin 
Butte the di sease caused severe damage. Small areas of light to moderate 
damage occ-orred thrm"lghout the remainder of the Distri ct . 

Leaf Rust ,  Melampsora occidentalis Jacks. 

T:tis leaf rust was common on Populus spp. throughout the District . 
It was especially noticable in fringe areas of the foothills and in shelter­
belts in the agricultural area .  Poplar species other than aspen were the 
main hosts. The intensity of the di sease was greater on ornamental and 
shelterbelt trees tt.an on trees in forested areas, Infected leaves ripened 
premat"J.rely a..ncI caused early leaf drop . 

Leaf Spot, .e..§:£!ori'3., car'3.,gan'3.,e (Jar:z . ) Died. 

IELi s leaf SPO"t, of caragana was collec;ted in Alberta for the first 
time in 1966 . Infections were found in caragana plantations from Bas s ano 
east to the Saskatchewan Border . The effect of the disease was an early 
ripening or drying of the leaves and early leaf drop . 

Aspen Sl:'l00t BJ..igh+�, Vent-llria trem1J.lae Ader��l . 

This aspen shoot blight was widespread throughout the District. It 
was especially noticable in Cypres s Hills Provincial Park and in fringe 
areas t,t.roughout the foothills . Regeneration aspen was more frequently 
i.nfected tha.n the more mature trees .  The blackened, curled shoots and 
leaves were so common the trees appeared to have been damaged by early 
summer frost. 

Red Belt 

Tt.is condition, caused by winter drying, o ccurred in the following 
areas: eastern edge of the mountains from Moose Mountain to Willow Creek, 
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the West Castle R iver Valley, Po caterra Pas s ,  Cypre s s  Hi lls Provinc ial 
P ark and Waterton Lake s National Park. Damage was light over mo s t  o f  
the s e  areas ex cept near Elbow Ranger Stat ion and i n  Cypr e s s  H i lls Provin­
ci al Park . Examinat ion of affe cted lodgepole pine in the s e  2 are as revealed 
that mahy of the t erminal buds were damaged to the extent that they were un­
ab le to produce fo li age in 1966. Many of the white spruce and lodgepole 
p ine in C:ypres s Hi lls Provincial Park that were damaged by red b e lt in the 
wi�lter of 1964 - 1965 are now dead .  

Climatie Damage to Aspen 

Winter drying and late spring fro sts damaged aspen throughout the 
.Distri.ct 0 At. t:�e north end. of the Porcllp ine Hills , aspen in at: extended 
sta.r:td leafed onry after adventitio'J.s badding . Throughout the remainder o f  
the Dist.r::i(;t; t:tce disease affeeted small patches o f  aspen caus ing sp arse 
fo::',iage aCid c:lurnpin.g o f  leave s. 

TABLE I 

SLMMJLBY OF INSE,�{I AN.U DISEASE COLLECTIONS BY HOS'I'S 

Host Co llections Ho s t  Collections 

Coni fero�J:s Insect ::Jisease Deciduous Insect 

White spr,-l:�e 14 5 Tremb ling aspen 22 
Engelma:::'�.2 2Iyr"J:ce 14 8 Balsam pop lar -'-

Mi s ce llaLeo-2S spr�J_ce 1 1 Mi s ce llaneous 3 
pop lar 

Willow 1 
Lodgepo le p ine 7 8 Manitoba map le 4 
Limber p ine 
Douglas fir 
Alpine fir 
Alp ine larc':-� 
Miscellaneous 

3 0 Green ash 0 
9 3 White E lm 2 
0 9 Birch 1 
3 0 

larch 2 2 

53  36 34 

Insect co lle ctions from mi s ce llaneous ho s t s  16 
Disease co lle c tions from mi scellaneous ho sts 35 

GRAND TOTAL 190 

D i s e ase 

6 
4 
1 

3 
0 
1 
0 
1 

16 
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TABLE I I  

OTHER NOTEWORTHY INSECTS AND DISEASES 
WHICH OCCURRED IN THE CROWSNEST - BOW RIVER DI STRICT, 1966 

Cau s al Agent 

Insec:t s 

Coo ley spruce gall, 
Ade lges cooleyi ( Gi ll. ) 

Ugly-nest caterp i llar, 
Archips ceras ivoranlls (Fitch ) 

Leaf tier� 
Comp s o lechia niveopulve lla 

Cham. 

Grey wi l low le af b e e t le, 
Galeruce lla decora S ay 

American asp er� beetle., 
Gonioctena americana ( Schae ff. ) 
Fine root co llar weev i l, 
Eylobi-�s sp. 

Western tent caterp i llar, 
Malaco soma pluvi ale (Dyar ) 
Spruce spider mite , 
Oligony:.;h-cls -x:r17:::lguis (Jac . ) 

Ho st 

W. spruce 
E. spruce 
N. spruce 

Choke cherry 
Ro s e  

T. aspen 

T. aspen 
Wi llow 

T .  aspen 

L'O. 'Oi.:l.e 

Rib e s  sp . 

E .  spruce 

Bruce sp anworm, T .  aspen Qperopht er a bruceat a  (Hulst ) 
P ine needle scale , 
Phenacaspis p inifo l i ae (Fitch ) Lp . p ine 

Remarks 

Low populat ions active 
throughout the Distri ct. 

High populat ions near 
Glei chen. Low populat­
ions ne ar Empre s s  8.J."1d 
Milk R iver. 

Low populat ions active 
from Olds to S askatch­
ewan Border. 

No infe stations found 
in 1966. 

A s light increase from 
that reported in 1965. 

Caus ing tree mortality 
in Cypre s s  H i lls Provin­
cial Park. 

Low populations in the 
Milk River area. 

A s light in crease was 
not i c e ab le in the Crows ­
ne st P as s .  

Low populations a few 
miles e ast of Olds . 

Low populations in the 
Crowsne s t  Pas s and in 
Cypre s s  Hi lls Provin­
cial P ark . 
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TABLE II - Other Noteworthy Insects and Diseases - Cont ' d. 

Causal Agent 

Yellow-headed spruce sawfly, 
Piko::1ema alaskensis  (Roh . ) 

Engelmann sprJ.ce weevil, 
Pissodes engelmanni Hopk . 

Lar C'h sawfly, 
Pristiphora erichsonii (Htg . ) 

Leaf tier, 
Pseudexentera improbana 

oregonana Wlshm. 

Leaf roller, 
S ciapcila duplex Wlshm. 

Disease 

Shoestring root rot, 
Armillaria mellea (Vahl ex J<r.) QueL 

Spr�� .. :.�e (.:;one rust, 
Chrysomyxa pirolata Wint. 

Pine needle cast, 
H;;roodermella montana Darker 

staladiforme rust,  
Peridermium stalactiforme 

Arth. & Kern 

Host 

W. spruce 

E .  spruce 

W. larch 

T. aspen 

T .  aspen 

Lp . pine 
N. spruce 
D. fir 

W .  spruce 

Lp. pine 

Lp . pine 

Remarks 

Caused severe defoli­
ation of a shelterbelt 
near Bassano . 

A s light increase j� 
the number of infested 
terminals near Blairmore 
and in Waterton Lakes 
National Park. 

A medium population a 
few miles so�th of Cole­
ma:-'1 . 

Low populations active 
near Olds. 

A low population from 
Delia to the Saskatchewan 
border and throughout 
the foothills. 

Causing tree mortality 
throughout the foothills 
and in Cypress  Hills 
Provincial Park . 

A high incidence of cone 
infection i.n Cypress  
Hills Provincial Park . 

Caused light damage a 
few miles south of 
Elkwater. 

Caused severe damage 10 
miles north of Burmis. 



- 18 -

TABLE II - Other Noteworthy Inse cts  and Diseases - Cont 'd. 

Causal Agent 

Leaf spot, 
Septogloeu.m rhopaloideum (Dearno) & Bisby 

Host 

T. aspen 

'TABLE III 

Remarks 

Collected 30 miles 
north of Lundbreck . 
A new herbarium record 
for Alberta.  

SG�Y OF RECORDED DISEASE OUTBREAKS 
UNDER IN\l�SirrGATION IN THE CRDWSNEST - BOW RIVER DISTRIC'T 

Outbreak 
munber Location 

1-2 

1-4 

1-7 

1-8 

1-11 

1 - 12 

1-13 

2 miles south o f  
Ka..nanaskis Experi­
mental Station. 

5 miles south o f  
Kananaskis Experi­
mental Station . 

Waterton Lakes 
National Park. 

Dutch Creek Road .  

Crowsnest Forest 
Reserve. 

13 miles north 
of  Coleman on 
'Trunk Road. 

Elkwater 

Causal orga..ni sm 

Atropellis piniphila 
(Weir ) Lohman & Cash 

Arceuthobiwn americanwn 
Nutt. ex Engelm. 

Armillaria mellea 
(Vahl ex Fr . ) Qu�l. 

Arceuthobiwn americanwn 
Nutt . ex Engelm. 

Cronartiwn ribicola 
J. C. Fischer 

Arceuthobiu.m americanu.m 
Nutt . ex Engelm. 

Peridermium harknessii  
J. P .  Moore 

Remarks 

To be re-examined in 
1969. 

To be  re-examined in 
1969. 

An increase of 2.5 per­
cent in the number of  
trees infected . 

'To be re-examined 
in 1969. 

To be re -examined in 
1970. 

To be re -examined in 
1969. 

To be re-examined in 
1970. 
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TABLE III - Summary of Recorded Disease Outbreaks - Cont ' d .  

Outbreak 
rr.:unber 

1-14 

1-15 

Location 

Blairmore 

Elkwater 

Causal organism 

Arceuthobium americanum 
Nutt . ex Enge1m. 

Arceuthobium americanum 
Nutt. ex Enge1m. 

Remarks 

To be re-examined 
in 1969 . 

To be re-examined 
in 1970 . 
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INTRODUCTION 

Forest insect damage was mostly of a minor nature in the Clearwater 
District in 1966. Populations of the forest tent caterpillar increased 
in the area between Pigeon Lake and North Saskatchewan River, Spruce bud­
worm caused light damage in the Upper Saskatchewan River area, Larvae of 
the balsam- fir sawfly and the yellow-headed spruce sawfly caused severe 
defoliation in several spruce shelterbelts in the agricultural area of the 
District. Ap�ids �nd mites were also a problem in this area, 

Foliage diseases, particularly red belt and needle cast of pine, 
were prevalent along the foothills from t�1.e Bow River to Nordegg. An out­
break of Atropel1is canker was re- examined. Additional areas were recorded 
in w�'.ie:t.� s:::oestring root .�ot had caused tree mortality, 

INSEC'I' CONDITIONS 

Spruce Budworm, Choristoneura flUllifera.'1.a ( Clem.) 

Larval poplilations of this budworm in the Upper Saskatchewan River 
Valley remaLned at approximately the same level as in 1964 and 1965. Light 
defoliatio,�. of spr-<],ce was evident along Owen Creek and between Corona Creek 
and the Bar>.ff Park boundary. Moths of this species were very numero'u,s 
thrOllghO'�l�u the infested area in early August. 

Forest ':::Ient Caterpillar, Malaeosoma disstria Hbn. 

'rhere was an increase in the population of these caterpillars in 
the area between Pigeon Lake and the North Saskatchewan River in 1966. They 
caused patches of moderate to severe defoliation of trembling aspen souU'. 
of the Nortl"! Saskatchewan River w'ithin an area bounded on the east by an 
irregular line from Genesee southeast to Yoeford, and on the south and west 
by a line from Yoeford through Norbuck, Carnwood, Berrymoor and back to the 
River. Within the outlined area there were numerous locations in which the 
eggs failed to hatch and others in which no eggs were found. These conditions 
were believed to be the reason why defoliation was patchy, 

During a fall survey it was noted that eggs deposited in this area 
in 1966 were distributed in a patchy manJler similar to that of 1965. As 
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only a small number of eggs were found outside of the previously outlined 
area, no increase in the size of the defoliated area is expected in 1967 . 

Balsam - fir Saw"fly, Neodiprion abietis (Harr. ) 
Larvae of this sawfly cau.sed severe defoliation of spruce in a 

shelterbelt nod}:", of Trochu. Light defoliation of shelterbelt and ornamental 
spru.:;e was observed near Gwy:r�ne, Benalto, Sylvan Lake, Spruceview, Didsbury 
and east of '1:1'0 ::!'�u. Although larvae were nwnerous in native spruce stands 
alo.:."g t.f-.2' Red "Jeer River n.orttcwest of Innisfail, defoliation was light. 

Yellow-!J.eaded 2,prJ.ee SawflYl Fikonema alaskensis (Roh. ) 
':;:Y,,2S sawfly was present on planted spruce thro�ghout the agricultCJ..ral 

portion of Fie District. Moderate to severe defoliation was observed near 
tb.e Calgary Airport , 'I'ro·::h:J., Sylvan Lake, Red Deer and Rocky Mountain House. 
Light defoliation was observed near Cochrane, Westcott, Bowden, Sprueev:iew, 
Hespero, DJ.l:.ame l, Brightv:iew and east of Trochu. 

DISEASE CONDITIONS 

Dwarf Mistletoe, Arceuthobhlm americanum Nutt . ex Engelm. 

In addition to the 20 dwarf mistletoe infected lodgepole pine stands 
recorded in 1965, 8 more were reported in 1966. 'I'hese were i'o"L'.:.r1d in t:.ce 
followir.g locations: 2 miles southwest of Lost Lake, along Wildhorse Creek, 
along the north side of the Red Deer River, 6 miles southeast of Bighorn 
Creek, on McMurtry Ridge, along Wilson Creek, along upper Cutoff Creek, in 
the Lynch Greek area and 5 miles northwest of Rocky Mountain House. 

1'here ar'e now a total of 28 k..nown mistletoe infected stands in the 
Clearwater�;:�cicky :;'-'ore s t  and in the Bow Forest :r:.orth of the Bow River. 

Shoestring Ract Rot, !b£.millaria mellea (Vahl ex Fr. ) Quel. 

D;�cing a.'1 aerial survey of Ule foothills in early July, considerable 
dead or dyi:>:.g lodgepole pine was observed. In some areas small patches 
of trees were affect.ed, wttile in other areas, only i.ndividual trees were 
affected. Wt:en gro"C�nd c:hecks were made later in the summer it was found 
that sbnestri:ng root rot infected all the dead or dying trees. 
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Patches of affected pine were found along Dogpound Creek, Grease 
Creek, south of Water Valley and at the head of Dry Creek. Single affected 
pine were found in the Keystone Lookout area, between James Ranger Station 
and Burnstick Lake, along lower Gloomy Creek and upper Tawadina Creek. 

Near t:::e mouth of the Bighorn River, patches of regeneration white 
spruce have been killed, reslLlting in "stand openings". 

Atropel2..is Cauker, Atropellis £inipt,ila ( Weir) Lohman & Cash 

A recorded ou.+:break of this disease in the Chungo Creek area was 
re-examined in 1966. It was noted that the affected area was considerably 
largert:r1.ar� previoJ.sly recorded, and it is now known to extend northwest 
b evond t�-::.e C::-�)"ngo Creek watershed for an:;mdetermined distance into the 
Brown :;reek watershedo IE 2 of trte plots sampled between the Blackstone 
River and Br·.)wJ.1 Creek� ali '+;he trees were infected and many had confluent 
ffil:,ltiple car.kers extending the entire length of the tree. 

Spruce Needle Ru.sts, C�J.rysolYl,.yxa spp. 

Rusted spruce foliage was common in the coniferous forests of the 
District again in 1966 and severe disc:oloration of spruce stands was noted 
in the following locations: along Fallentimber Creek, West Stony Creek., 
Prairie Creek, Idlewilde Gap, upper Tay River, near the mouth of Philip 
Creek, in the Shunda Ranger Station area, along the Blackstone River, 
Chungo Creek, Bu.ster Creek and east of Yoeford. 

Poplar Ir..k spot, Ciborinia pseu.d.obifrons Whet. 
Cibfrirri� wt.let;::�elii (Se

"
aver) Seaver 

These 2 species of poplar ink spot were prevalent on aspen along the 
road to the 0' Chiese Indian Reserve and caused considerable foliage dis­
coloratio.n. C. whetzelii also caused discoloration in the Pigeon Lake, 
Winfield, Saunders and Alder Flats areas. 

Pine Needle Cast, Elytroderma deformans (Weir) Darker 

'rhis organism caused severe damage to lodgepole pine foliage in the 
Morley Indian Reserve, along Dogpound Creek, in the O'Chiese Indian Reserve 
and in the Crimson Lake area. Light to moderate damage was intermittent 
alc,�lg tY�e foot:hills between tte Bow and Brazeau rivers. 
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Red belt 

This type of injury to conifers was severe and widespread in the 
drainage basins of the foothills and on the lower east slopes of the 
mountains between the Bow and North Saskatchewan rivers. In 1966 it was 
more prevalent in river valleys and low drainage basins than on high ridges 
or near timberline as in preViO"lIS years. 

Se'I,:::rely affe:::ted patches of cOLifers vrere too numerous to outline 
in detail b;"t tlle ge.'1.eral areas in whi.ch ttley occurred were as follows: 
in U:;,e 8c;�t: Gtos::-, River and Lesu.e-tlr rjreek basins, upper Meadow Creek and 
Waiparous Creek basins, the valleys of the tributaries of Fallen timber 
and Burnt Timber creeks, along Wigwam Creek, upper Sheep Creek, the Panther 
River Valley� along tt�e .!1cr-sh side of tLe Red Deer River west of Wildhorse 
Creek) in tl�e Yara Creek Valley, north of the Red Deer Ranger Station, in 
t1:le llpper James River Basin, alo.ngupper Bridgeland and Wilson creeks, on 
Strawberry Ridge, Limestone and Corkscrew mountains, in the upper Clearwater 
River Basin, along v:pper Elk Creek and in the Ram Falls area. Only 2 patches 
of red belt were observed north of the South Ram River area, one along upper 
Jock 'Creek and the other along "the upper Joyce River. Isolated, affected 
patches were observed on the lower hills between the Ghost Ranger Station 
and the Little Red Deer River. 

In severely red belted stands of lodgepole pine it was noted that 
a high percentage of the overwintering buds produced in 1965 had been 
killed. As a result, the severely affected trees appeared red throughout 
the summer and their sap flow was considerably reduced. These trees 
producej only a few new huds during 1966 and considerable mortality is 
expected in 1967. 

Hyperparasites of Dwarf M:istletoe, Co1le·:;.otrichwn gloeosporioides 
Penz. se.nsu von Arx, Septogloe'JIll gi1lii D. ElL 

A high percentage of the dwarf mistletoe plants on lodgepole pine 
in t,l . .  e Elk Creek area were killed by Q. gloeosporioides this season." This 
organism was present i::1 LUlllerous otter mistletoe infected stands bLt its 
be:nefic:ial effee-1-�s were liglit. 

s. gil1ii ca:used c:onsiderab1e mortality to mistletoe plants ill the 
l;pper Saskat(�hewan River area and was found in numerous other mistletoe 
infected stands. 
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TABLE I 

SUMMARY OF INSECT AND DISEASE COLLECTIONS BY HOSTS 

Host Collections Host Collections 
Conifermls Insect Disease Deciduous Insect Disease 

White spruce 55 104 'I'rembling aspen 55  2 7  
Enge lman�i1 sprV.ce 0 5 Balsam poplar 7 22 
Black SpT"��Ce 1 6 W:illow 3 9 
Lodgepole pine 37 123 Birch 0 3 
Limber pine 0 7 Alder 4 1 
Alpine fir 4 29 
Do;�glas fir 2 4 
Tamara'�k 7 1 

106 279 69 62 

Insec-:; collections from miscellaneous hosts 9 
Disease collections from miscellaneous hosts 66 

�.'ABLE II 

GRAND TOTAL 591 

OTHEE NOI'EWORTHY INSECTS AND DISEASES 

WHICH OCCURRED IN THE CLE�RWATER DISTRICT, 1966 

Ca-Llsal Agent 

Insect 

Cooley spruce gall. 
Adelges coole� (GilL ) 

Ugly-nest c;ater'pillar, 
Archips cerasivoranus (Fiset) 

Host 

W. spruce 

Chokecherry 

Remarks 

High populations in the 
mountain valleys and footh­
hills. 

Severe infestation near 
Crimson Lak.e. 
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TABLE II - Other Noteworthy Insects and Diseases - Cont'd. 

Causal Agent 

Leaf tier, 
Compsolechia niveopulvella 

Cham. 

American aspen beetle� 
Gonioctena americana 

( Schaeff. ) 
Bruce spanworm, 
Operophtera brLi.ceata (Hulst) 

Poplar serpentine miner, 
Phyllocnistis populiella 

Cham. 

Engelmann spruce weevil, 
Pissodes engelmanni Hopk. 

Lodgepole terminal weevil, 
Pissodes terminalis Hopping 

Larch sawf1y, 
Pristiphora erichsonii 

(Htg. ) 

Disease 

Spruce needle (:ast, 
Bifusella �repidiformis 

Darker  

Host 

T. aspen 

T. aspen 

T .  aspen 

T. aspen 
B. poplar 

W. spruce 

Lp. pine 

Tamarack 

W. spruce 

Remarks 

Larvae numerous west of 
Highway 2 between Cross­
field and Red Deer. 

Severe infestation north 
of Water Valley along the 
Little Red Deer RiVer. 

Increase in larval POptl.l­
ations noted in the County 

of Mount ainvi evi • 

Severe infestations along 
the Ghost RiVer between 
the mouth of Waiparous 
Creek and Devils Gap. 

In a stand of young spruce 
on the west side of Brown 
Creek campground, 40 per 
cent of the terminals were 
infested. A study plot 
was established at this 
location. 

Numerous infested terminals 
on regeneration pine along 
lower H-wnmingbird Creek. 

Larval populations 
minimal. 

Severe damage noted in 15 
locations along the foot­
hills. 
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TABLE II - Other Noteworthy Ins e ct s  and D i s e a s e s  - Cont'd. 

C aus al Agent 

Needle cast, 
Bi fus e lla line ar i s  (Pk . ) Hoehn . 

Spruce needle rust ,  
Chrysomyx a  weirii Jack s . 

Le af spot, 
Co ccomyces hiemalis Higgins 

P ine needle rc.st, 
Co leo sporiwn asterum (Diet. ) 

Syd . 

Comandr a b li ster rust, 
CronartiJJU comandrae 

Pk . 

Hyperp aras:i. te o f  needle r"Qst, 
D ar luca fi lum ( Biv. ) Cast . 

Pine needle cast, 
Gloeo coryne-um c inereum 

Dearn. 

P ine needle cast, 
Hypoderme lla concolor (De arn . ) Darker 

Ho s t  

L .  p ine 

W. spruce 

Pin cherry 

Lp. p ine 

Lp. p ine 
To ad flax 

W .  spruce 

Lp . p ine 

Lp. p ine 

Remarks 

S evere needle lo s s  in 
Upp er S askatchewan River 
and Gho s t  River diver s ­
ion are as, 

S everely infe cted s tands 
noted in the upp er Jame s  
River, E agle Lake and 
Scalp Creek are as. 

New herb arium record . 
Found one mile east o f  
Alder F lat s Lookout . 

Light infe ctions noted 
north of Warburg., near 
P igeon Lake and in the 
Nordegg are a .  

C aus ed mort ality o f  young 
p ine in upper Teep e e  
Po le Creek are a. S ever e ly 
infected to ad flax common 
througho·-l.t the Di stri::t. 

S evere on spruce needle 
rust in 8 lo cations along 
the eastern edge of the 
coniferous forest. 

Damage wide spr e ad along 
the foothi lls . 

Pat ches of s ever e ly 
affe cted pine in Brown 
Creek- Chungo Creek area. 
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TABLE II - Other Noteworthy Insects and Diseases - Cont'd. 

Causal Agent 

Pine needle cast, 
Hypoderma�.la montana 

Darker 

Balsam poplar leaf blight, 
Linosporg, tetraspora 

iI'::"ompson 

SprUGe needle cast, 
Loprwdermiwn filiforme 

Darker 

Spruce needle cast, 
Lophodermium macrosporum (Hartig) Rehm 

Spruce needle cast, 
Loptodermium piceae 

(Fckl. ) Hoebn. 

Poplar leaf spot, 
Marssonina tremuloidis (Ell. & Ev .)  Kleb. 

Larch needle rust, 
Melampsora medusae 

Thuem. 

Canker and dieback, 
Nectri a cinnabarina 

( 'rode ex Fr 0 ) Fr. 

Needle cast, 
Phaeocryptopus nudus 

(Pko) Petr, 

Powdery mildew, 
Podosphaera s;};andestina 

(Wallr. ex Fr. ) Lt.v. 

Host 

Lp, pine 

Bo poplar 

W. spruce 

W. spruce 

W. spruce 

T. aspen 

Tamarack 

M. maple 

A. fir 

Chokecherry 

Remarks 

Severe along Skeleton 
Creek, between Blackstone 
River and Chungo Creek 
and in the Meadows Cabin 
area. 

Perfect stage of tLis 
fQ�gus found for the 
first time in the Region. 

Caused severe defoliation 
in the Boggy Lake area. 

Severe damage noted 29 
miles northwest of Nord­
egg. 

Caused severe defoliation 
near the mouth of Timber 
Creek. 

Severe foliage discolor­
ation :r:oted near Ancona 
and north of Big Valley. 

Light infection along 
road to O'Chiese Indian 
Reserve. 

Caused severe damage in 
a shelterbelt 6 miles 
south of Red Deer. New 
herbarium host record, 

Found in Panther River 
and Seven Mile Creek 
areas, New herbari1.;un host 
record. 

Caused severe foliage 
discoloration in the Winch­
ell Coulee area. New 
regional record. 
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TABLE II - Other Noteworthy Insects and Diseases - Cont'd. 

Causal Agent 

Douglas fir needle cast, 
Rhabdocline pseudotsugae 

Syd. 

Spruce needle cast, 
Sarcotrichila piniperda (Rerun) Korf. 

Leaf spot3 
Septogloeum rhopaloidevJn (Learn. ) & Bisby 

Powdery mildew., 
Speaerothec;a macc"laris 

(Wallr, ex Fr. ) W. B. eke. 

MiscellaneoJ.s 

Clumping of aspen 

Hail damage 

Pine needle cast, (Undescribed species) 

Spruce needle cast, (Undescribed spec;ies) 

Host 

D. fir 

W. spruce 

T. aspen 

Indian 
paintbrush 

'I. aspen 

Lp. pine 
W. spruce 
A. fir 

Lp. pine 

W. spr;J.ce 

Remarks 

Light damage in the Canmore 
- Exshaw area. 

Patches of severe foliage 
loss in Sundre, Upper 
Saskatchewan River and 
Meadows Cabin areas. 

Caused severe foliage dis­
coloration ire the Kang­
ienos Lake, Wi:'1chell Coulee, 
James River and Upper Sask­
atchewan River areas. 
New regional re,:.;ord. 

Common in the Faraway Past­
ure area. New regional 
record. 

Tbis type of damage was 
s eV'ere alcng t,t�e Li.�,.l.s on 
'the north side of Bear­
berry Creek. 

Severe br��ch breakage and 
red "flaggingil was observed 
along the upper Elk Creek 
Valley, the result of a 
severe hailstorm in mid­
summer 1965. 

Caused severe foliage dis­
coloration and needle loss 
along the height of land 
between the Blackstone 
RiVer and Chungo Creek. 
Under investigation. 

Sampled in 3 locations in 
northern part of Bow River 
Forest. Presently under 
investigation. 



Outbreak 
number 

2 - 1  

2 - 3  

2 -7 

- 32 -

TABLE III 

SUMMARY OF RECORDED DISEASE OUTBREAKS 
UNDER INVESTIGATION IN THE CLEARWATER DISTRICT 

Location 

35 miles west 
of Caroline. 

23  miles north 
of Nordegg. 
C<:-."tLYlgo Creek 
area. 

12 miles nortr�­
eas� of Nordegg. 

Causal organism 

Atropellis Einiphila 
(Weir) Lohman & Cash 

AtroEellis EiniE:ti1a 
(Weir) Lorilllan & Cash 

AtroEellis Einiphi1a 
(Weir) LorJl1.an & Cash 

Remarks 

To be re-examined in 
1969. 

Re-examined in 1966. 
See body of report. 

To be re- examined in 
1969.  
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INTRODUCTION 

Defoliation by sp ruce budworm in the Saskatchewan Crossing area of 
Banff National Park was more severe than in 1965 . An infestation of sp ruce 
budworm was also recorded along the Vermilion River in Kootenay National 
Park. The infestation of the p op lar serp entine miner was again moderate 
to severe in Yoho and Kootenay national parks, more severe in Banff National 
Park and had almost disapp eared in Jasp er National Park. The lodgepole 
needle miner caused moderate discoloration on Mt, Nor quay . 

Sp ruce needle rusts were evident again on both primary and alternate 
hosts in many parts of the District, Two dwarf mistletoe outbreaks were re­
examined, 

BANFF NATIONAL PARK 

INSEC'I' CO:t>.1DI'rIONS 

Sp ruce Budworm, Chor.i stone'J.ra fmniferana ( Clem. ) 

The infestation of two- year- cycle spruce budworm that has been 
p resent for a number of years in the Saskatchewan Crossing area, continued 
at the same leveL Since 1966 was the second year of their life cycle, 
considerably mo re feeding o'.;curred than in 1965. By mid-July when feeding 
was almost comp lete, moderat e to severe injury was evident. Moderate injur y 
occurred to the c'-a're.nt growt:t of mat"vlr e spruce and severe injury occurred 
to ,lnderstory sp ruce  and alpine fir 0 Lo dgepole p ine was also at tacked and 
most of tLe current years needles were dest royed on yO'J.ng trees in op en 
areas. 

A tally of c·llrrent years buds on sp ruce was made in early June. 
Larvae were present in 86 per cent of the buds on mature trees and in 64 
per cent of the buds on immature trees. 

Leaf beet le, prob. Chrysomela sp . 

This leaf beetle caused moderate injury to 2 sp ecies of willow and 
to silv erberry in the Snow Pass ar ea on Mt. White, Seve re injury occurre d 
to willow near the confluenc� of the Alexandra and North Saskatchewan Rivers. 

Needle Mi ner, Coleotechnites st arki Freeman 

The infestation of lodgepole needle miner was still activ e and 
populations were at ab out the same level as in p revious years. As 1966 
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was the second year of its two- year life cycle, inj ury was considerably 
higher than in 196 5 .  The highest population occurred at the 5400 foot level 
on Mt. Norwuay and severe di scoloration was evident in this area by mid­
July. 

I n  order to record population trends throughout the National Parks, 
15 permanent sampling st ations were established in areas known to be in­
fested. T�le results of sequential sampling in these plots is shown in 
Table IV. 

Poplar Serpentine Miner, Phyllocnistis populiella Cham. 

The infestation of the poplar serpentine miner was present i.n the 
same general area as in t��e past 2 years but increased in intensit y in 
some 10 catio.Ds. 

Ligt .t to moderate i. nj u.r y occurred to aspen a..l1d balsam poplar in 
the Lake Mi:rl.Clewanka area and. along Highway lA from Eisenhower JUDction to 
Lake Lou,i se? I n  the J011Lston Canyon - Mt. Eisent,o'tTer area severe inj ury 
oc;.:;c"rred to aspen poplar. 

DISEASE CONDITIONS 

Spruce Needle RiiS-:-�� C�rysomyxa empetri Schroe+�. ex Cwnm • 

. = "�is needle r�s':: was reco rded on the al.t ernate ho st ,  crowberry� at 
2 locatio:ns � seveTe damage o C >irred Ln the Hector Lake area and modera': e 
damage oC .. ;:rr ed along t�: e  3mitL Lake Trail. 

Spruce Needle Rust, Chrysomyxa weirii Jacks. 

,='his needle rust was present early in the SUlllITler on the 1965 foliage 
of wtj te and Engelmann sprt;,ce. Mode::::, ate damage occurred to white spruce 
from Mile 2 to Mile 9 on U'.e S pray River Road; moderate damage occurred to 
Engelmann spruce for one- half mile 'lIp the Paradise Valley Trail; light 
damage occurred on the Banff Golf Course, along Brewster Creek and along 
the Red Earth 'r rail. 

Poplar' Leaf spot , Marssonina tremuloidis ( E ll ,  & Ev. ) Kleb. 

I n  Banff Townsite, aspen poplar at several points throughout th e 
town were moderately  to severely infected with this leaf spot. Severe 
injury occ��rred along the Trans Canada Highway, approximately 6 miles east 
of Eisenhower ,Ju.nction, I n  this area, which extended for about a mi le 
along the Highw ay, foliage of aspe.n poplar appeared very ragged due to 
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the p resence of the leaf sp ot combined with injury caused by 2 insect species, 
gall mites and pop lar serp entine miner. Premature leaf- drop occurred i n  
both areas. 

JASPER NA'rIONAL PARK 

INSECT CONDI':2IONS 

Black- headed Budworm, Acleris variana (Fern. ) 
I,ow populations of black-headed budworm were p resent in the vicinity 

of Pat rieia a;.'2.d Edith lakes and along the Celestine Lake Road. In the area 
west of Celesti ne :Sake where moderate injur y occurred in 1964 and 1965 , 
injury in 1966 was li ght . 

Cooley SprJ.ce Gall, Adelges cooleyi (Gill. ) 
T:t.is sp ru�e gall aphid  was common throughout the Park. Old and 

.n ew galls were p resent on white and Er..gelma.rm spruce at most locations 
inspected. High p opulations of nyrnp�ls were found in all stands of Douglas­
fi r, which is an alternate host for this sp ecies of insect. 

Needle miner) Coleo-:echni tes starki Freema.n 

Low pop-Ll.lations of lodgep ole needle miner were p resent along the 
Mt . Edi ttL C:avell Road and near S"J .. nwapta Falls 0 Results of seql;;.ential samp ­
ling carri ed O'J.t in these areas is S:'10WIJ. in Table IV. 

Bark Beetle, Dendroctonus ponderosae Hopkins 

Along the Mt , Edith Cavell Road , numerous p ine were attacked. by 
t!�ese ar�d a comp lex of other bark beetles 0 All infested t rees were on the 
lower side of t "le road, where, due to road construction in recent years 
the base of tJ::e trunk had been covered with soil to a depth of 10- 12 inches 0 

It was in t:t1is area of the trCLnk that the injary occurred. Several of the 
trees had died recent ly and several others were dying. 

DISEASE CONDITIONS 

Dwarf Mistlet;oe5 Arceuthobiwn amerieamun Nutt . ex Engelm. 

Re- exam.:i. natioI!. of -:: he dwarf m:i. stletoe outbreak in Jasper Townsite 



was car ried out in the fall. 
total of 2071 trees tallied. 
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Four representative areas were chosen and a 
The results are shown in Table VI. 

Three hyperparasi tes of dwarf mistletoe were recorded at a number 
of locations in the Park (Table V) . In Jasper Townsite all 3 species were 
found on the same tree. 

Spruce Needle Rust, Chrysomyxa empetri Schroet. ex Cumm. 

Light inJury caused by this needle rust was recorded on the alter­
nate host, crowberry, at 3 locations : alon g  the Sunwapta River near Sunwapta 
Falls, on Mt. Edith Cavell, and along the Pyramid Tower Road . 

Needle Cast, Elytroderma deformans (Weir) Darker 

'I'li s needle cast caused light to severe injury to lodgepole pine 
along tLe Athabasca Valley from Jasper Townsite to Athabasca Falls. In 
several areas, foliage was sparse due to recurring infection over the past 
few years. 

YOHO NATIONAL PAR.K 

INSECT CONDITIONS 

Poplar Serpenti,Le Miner, P�lyllocnistis populiella Cham. 

ArJ, infe statio,n of poplar serpentine miner occ'ur red in the same 
general area as in, 1965 .  Severe injury occurred to aspen along the Kicking 
Horse Valley from Field to the sO"J"th end of the Park .  Moderate injury oc curred 
in the Amiskw i, Otterhead and cttertail valleys and along the road to Emerald 
Lake, 

DISEASE CONDITIONS 

Spruce Needle Rust, Chrysomyxa empetri Schroet. ex Cumm. 

'rhe alternate host of this rust, crowberry, was moder ate ly infected 
in the Amisbkewi Valley and severely infected on the north side of Lake Ohara.  
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KOOTENAY NATI ONAL PARK 

INSECT CONDITIONS 

Spruce Budworm, Chori s toneur a fumi fer ana ( C lem. ) 
An infe stat ion of spruce budworm was pre s ent along the Vermi lion 

River from the Paint Pot s  to a po int approximat e ly 8 mi le s south of Vermi l­
ion Cro s s ing , a total di s t ance o f  25 m:i le s . Light to moderate inj ury 
o c curred to the clllT ent year s  growth on spruce and fir throughout the are a ,  
The mo st s evere injury o c curr ed i n  the Numa Cre ek are a .  Near the Paint 
Pot s ,  li ght inj ury was ob s erved on lodgep o le p ine . 

Pop lar Serpentine Mine r, Phylloc.rLi s t i s  populi e lla Cham. 

'1':':1 e pop lar s erpentine miner was present throughout the s ame ar ea 
as in. 1965 0 Moderate to severe inj ury o c c"'J.rred from He ctor Gorge to the 
S O �L-':"�c end o f  tr�e P ark and through S inc lair Pas s to Radium. 

DI SEASE CONDI'I'I ONS 

8pr ��::;e Needle Rus t ,  Chrysomyxa we irii Jack s  0 

A high inciden.:::e o f  thi s needle rust o c curred on white spruce for 
2 . 5 mi le s along the so txth e.ed of S ett ler s Ro ad and at the north end of 
thi s  Ho ad ne ar i t s  junction with Highway 93 . In the Vermilion R iver V alley 
li ght to moderate injury o C(;'UY'red from He ctor Gorge north to Numa Creek, 
a di stance o f  20 mi le s . 

P ine Needle Cas t ,  E lytroderma de formans (We ir ) Darker 

Thi s ne edle cast caused moderate to s evere injury to lodgepo le 
p ine along the S ettler s Ro ad and the Cr o s s  River Fire Ro ad at the south 
end of the P ark . Moderate inj ury o c curred to the lower c anopy of open 
growing p ine near the confluence of the Vermi lion and Kootenay r iver s . 
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TABLE I 

SUMMARY OF INSECT AND DISEASE COLLECTIONS BY HOSTS 

Ho st 
Coniferous 

Co lle ctio.hs Ho s t  Co lle ct ions 

White spruce 
Enge lmann spruce 
Black spruce 
Lodgep o le p ine 
Douglas fir 
Alp ine fir 
Mi s c o  lar c'J. 

Ins e ct 

22 
15 

1 
32 

8 
2 
4 

84 

D i s e as e  Deciduous 

8 
2 1  Tremb ling aspen 

o Bals am pop lar 
39 Wi llow 

4 
2 5  

o 

97 

Ins e ct 

3 
o 
6 

9 

Di s ease 

6 
3 
6 

15 

Ins e ct co lle ct ion s  from mi s ce llaneous ho s t s  
D i s e ase co lle cti ons from mi s cellaneous ho s t s  

GRAND TOTAL 277 

TABLE I I  

OTHER NOTEWORTHY INSECTS AND DI SEASES 
WHICH OCCURRED IN TBE NA'II ONAL PARKS DISTRICT, 1966 

Caus al Agent 

Spruce b ark beetle ,  
Dendro ctonus obe sus (Mann . ) 

Bark b eetle, 
Ip s yohoen s i s  Swaine 

Ho st 

E .  spruce 
A. fir 

E .  spruce 

Remark s 

Co lle cted from tre e s  felled 
for ski runs in Marmot 
b as in, J . N . P .  

Colle cted from windfalls 
on Mt . Shank s ,  K . N . P .  and 
near the Ya-ha-t inda gate , 
B . N . P .  
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TABLE I I  - Other Not eworthy Ins e ct s  and Di s e as e s  - Cont ' d .  

C aus al Agent 

Mi s ce llaneous 

Cone ins e ct s  

Di s ease 

Ho s t  

E .  spruce 
W. spruce 
A. lar ch 

Sho e str ing root rot, D o  fir 
Armi llar i a  me l1.e a (VallI ex Fr . )  

Que'1,,. 

Fir needle cast, A .  fir 
Bifuse lla ab i et i s  Dearn . 

Spruce needle rust ,  
Chrysomyxa sp , 

Spruce cone rus t ,  
Chrysomyxa pirolata Wint . 

P ine needle rus t ,  
Co leo sporium asterum (Diet . ) 

Syd . 

White p ine b li s ter rust, 
Cronart ium r ib i co la 

J .  C .  Fi s cher 

E .  spruce 
W. spruce 

Wintergr een 
B .  spruce 
E .  spruce 

Lp . p ine 
Goldenrod 
Aster 

Curr ent 

Remark s  

18 co lle ctions o f  cone s 
were submitted for spe ci al 
r e aring . 

Numerous young tre e s  wer e 
killed in S in c lair Pas s 
K . N . P .  Young and mature 
tr e e s  were ki lled ne ar B anff 
S choo l  of F ine Art s ,  B . N . P . 

Moderate damage to individ­
ual tr e e s  at 4 lo cations : 
Numa Creek and Paint Pot s ,  
K . N . P . , Spr ay R iver Road, 
B . N . P . , Pyr amid Fire Road, 
J . N . P .  

S evere damage near He aly 
Creek Warden Station, B . N . P .  
and Jonas Creek, J o N . P .  
Light damage in other widely 
s ep ar ated are as througl:.out 
the Distr i ct . 

Alternate ho s t  was lightly 
infe cted at numerous lo c at ­
ions throughout the Distr i ct .  
Light damage to cones at 2 
lo c ations . 

Moderate damage at a numb er 
of lo cations in Jasper, 
Kootenay and Yoho national 
p ark s 

Found on alternate ho st 
in Amiskwi Valley, Y . N . P .  
None found on p ine . 
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TABLE II - Other Noteworthy Ins e ct s  and D i s e as e s  - Cont ' d .  

Cau s al Agent 

Snow mould, 
Herpotri cha nigra Hartig 

Pine ne edle cast, 
Hypoderme lla conco lor (D e arn. ) 

D arker 

Snow mould, 
Neop e ckia coulteri (Pk . ) S acc o 

Stalactiforme rus t ,  
Per idermium s t alact i forme 

Arth . & Kern 

Fir needle rust, 
Puc cini as trum goeppert i anum (Kuehn) Kleb . 

'rar spot , 
Rhyt i sma s ali c inum 

(P er s . ) Fr , 

Ho s t  

E .  spruce 
A. fir 
Juniper 

Lp . p ine 

Lp . p ine 

Dwar f mi s t letoe 
brooms on Lp . 
p ine 

A. fir 
Blueb erry 

Wi llow 

Remarks 

Common throughout the 
P ark s at e levations ab ove 
6000 feet . 

S evere at we s t  end of 
Maligne Irake J . N . P .  and 
ne ar He ctor Lake, B . N . P .  
Li ght n�ar S askatchewan 
Cro s s ing and along Bri ant 
Creek Tr ai l, B . N . P .  

Found at 6500 foot level 
in Marmot Bas in, J . N . P . 

Found on 3 s ep arate brooms 
in He ctor Lake are a  B . N . P .  
Thi s  sub s t anti ate s  belief 
that dwarf mi s t letoe i s  
an alternate ho st for this 
rus t . 

Light throughout the Parks 
on the alternate ho s t ,  
b lueberry . Moder ate near 
the Paint Pot s ,  K . N . P .  
and s evere along the Shanks 
Tower Road, K . N . P .  Light 
on coniferous ho s t  at a 
few lo c ations in e ach P ark . 

Severe 10 mi le s north o f  
Co lumb i a  I ce Field s ,  J . N . P . 
and in the Ami skwi Valley, 
Y . N . P .  



Outbreak 
numb er 

3- 1 

3-2 

3-3  

3-9 

3-13 

3-14 

3-19 

3-20 

3-21 

3-22 
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TABLE III 

SUMMARY OF RE CORDED DISEASE OUTBREAKS 
UNDER INVESTIGATI ON IN THE NATI ONAL PARKS DISTRICT 

Lo cation 

Ger aldine Lake 
Ro ad 

S undance Canyon 

59. 5  mi le s north 
Lake Loui s e  Junct � 
i on .  

Causal organism 

Atrop e lli s piniphi la (Weir) Lohman & Cash 

Atro e lli s piniphi la (Weir Lohman & Cash 

Peridermium stalactiforme 
Arth . & Kern 

Snaring River Ar ceuthob ium ame r i c anum 
Nutt . ex Engelm. 

Jasp er Towns ite Ar ceuthob ium americanum 
Nutt . ex Engelm. 

Marmot Bas in Tr ai l Atrope lli s piniphi la 
(Weir ) Lohman & Cash 

S ettler s Ro ad Peridermium harkne s s i i  
J .  P .  Moore 

Between Mt . E i s en­
hower and Johnston 1 s  
C anyon 

Ar ceuthob ium amer i c anum 
Nlitt . ex Engelm. 

Between Astor i a  and Ar ceuthob ium amer i canum 
Whir lpoo l r ivers Nutt . ex Enge lm. 

Between Astor i a  and Atrop e lli s p iniphi la 
Whirlpool r iver s (We ir ) Lohman & Cash 

Remarks 

Re - examine 1969 . 

Re - examined 1965.  
18P/o o f  p ine infe cted . 
Re - examine 1969. 

R e - ex amine 1968 .  

R e - examine 1968. 

R e - examined 1966. 
Average infe ct ion 
.44%. 
R e - examined 1965. 
32% of p ine in­
fe cted . R e - examLne 
1967. 

Re- examined 1965. 
Only north end of 
outbreak t alli ed .  
64% o f  p ine in­
fe cted . Re - examine 
1967. 

R e - examined 1966. 
Infe ction still 
active . R e - examine 
1970 . 

R e - examine 1967 

R e - examined 1965 
but r e sults in­
conclusive . Re ­
examine 1967 . 
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TABLE IV 

�mEDLE MINER SEQUENTIAL SAMPLING OF 
PERMANENT SAMPLE PLOTS 

Lo cality Grid E levation Larvae per 
5 ye ar tip 

Jasp er Nat ional P ark 

Mt . Edith Cavell Ro ad 11-42-584 4600 . 025  
Sunwapta Falls 11-46- 581 5000 . 25 

Banff National P ark 

Lake Mimlewa.nka 11-60- 567 5400 3 . 57 
Stony Creek 11- 59- 569 6000 . 15 
JotJ....Ds tons C anyon 11- 58- 567 5200 21 . 92 
Mt , E i s enhower 11- 56:" 568 5300 9 . 80 
Mt . Norquay-Parking Lot 11-59- 567 6000 12 . 2 5  

-Middle p lot 11- 59- 567 5700 22 . 82 
- Lower p lot 11- 59- 567 5400 22 . 67 

Sulphur Mt . 11- 59- 566 5300 . 52 
Mas s ive Mt . 11- 58- 567 5100 13 . 62 
Lake Loui s e  11- 55-569 5700 0 

Yoho Nati�nal Park 

Field - we s t  11- 53- 569 3800 0 
F i e ld - e ast 11- 54- 569 4600 3 . 90 

Kootenay National P ark 

Hawk Creek 11- 56- 580 4500 9 · 37 

Category 

Li ght 
Li ght 

Light 
Light 
Medium- Low 
Light 
Medium- Low 
Medium- Low 
Medium- Low 
Light 
Medium- Low 
Ni l 

N i l  
Light 

Medium-Low 
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TABLE V 

HYFERPARAS ITES OF DWARF MISTLETOE 

Hyp erp ar asite Park 

Walrothie lla arceuthob i i  (Pk . ) Jasp er 
S ac c o 

Banff 
Yoho 
Kootenay 

Go lleto'tri chum g loeosporio ide s Jasper 
Penz . s ensu von Arx 

Banff 
Yoho 
Kootenay 

S eptoglo eum gi lli i D .  E ll .  Jasper 

Banff 
Yoho 
Kootenay 

Lo cation 

Athabas ca F alls 
Whirlpoo l R iver 
Jasper Townsite 
Jasper Air fie ld 
Nil 
Nil 
Paint Pot s  
Wardle Creek 

Athab as c a  F alls 
Sunwapta River 
Pyramid Lake 
Jasper Townsite 
Jasper Airfi e ld 
Nil 
Nil 
Wardle Creek 

Pyr amid Lake 
Jasper Townsite 
Johnstons Canyon 
Ni l 
Wardle Creek 
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TABLE VI 

DWARF MISTLETOE SEQUENTIAL SAMPLING, JASPER TOWNSITE . 

Lo cation Method No . of tr ees c, No . of No . of. dead 
infe cted healthy tre e s  trees 

C . N . Ro South Line t ally 93- (51%) 89 4 
Athleti c F i e ld Total t ally 296- (30%) 674 8 
Garden Lot s  Tot al t ally 309- (45%) 351 23  ( east half ) 
C o N o R. North Line t ally 185- ( 82%) 5 34 

Aver age per cent o f  living tree s infe cted 44. 



- 48 -

LOCATION OF POINTS WHERE INSECT 
COLLECTIONS OR f iELD RECORDS 
WERE TAKEN IN 1966 
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INTRODUCTION 

A s i gnifi c ant de cr e ase in defo li ation by the fore s t  tent cater ­
pillar was evident during 1966, whi le the ir d i s tr ibution in the Di stri ct 
r emained much the s ame as in 1965 . Le af b e e t le populations again fluct­
uated througho c,t the different areas in whi ch they were co lle cted, and 
damage to any one tree spe cies was incident al . An incre ase in damage 
to spru.,ce sl:elterb e lt s  by the ye llow-headed spruce s awfly was r eported in 
the agri c.ulh,re ar e a .  Populat ion levels o f  the lar ch s awf,ly remained 
approximate ly t!1,e s ame as in 1965 .  

Needle rus t s  o f  spruce and fir were again common throughout the 
foothi lls are a  of tl�e Distr i ct . Fo li age d i s e as e s  of pop lar were common 
in tb:; Dis'�;ri ::::t b l;:+� there was a s light decline in intens i ty .  Pop lar 
slwot b li ght s contir.Gled to cau.se moderate damage throughout the entire 
Di str i ct . Cone and s tem rast remained at the s ame level as in the prev­
ious ye ar . 

INSECT CONDITIONS 

Leaf Beetle, Chrysome la semota Brown 

'This leaf b eetle continued to b e  the mo st s er ious defo li ator of 
regeneration b al s am pop lar in the Distri ct . Moderate to severe ske lton'­
i z ing o f  pop lar fo li age was evident in the fo llowing ar e as :  along Highway 
16 from Pedley JIJ.nction to Edsar.., along Highway 43 from S angudo to W':Lit e ­
co �t, from We s t lo ck t o  Mor invi lle aJld b etween B arrhead and Fort As s ini ­
bo ine . Liglct ske letoniz ing was common b etween Edson and MacKay, from 
Highway 16 north to Peer s ,  from Fort As s inibo ine to Sw�� Hi lls and in several 
small are as b etween Wt.ite court and Fox Cr eek . 

Green Ro s e  C:2afer, Di che lonyx b acki Kby. 

The green rose chafer was common in the Di str i ct in 1966 . High 
popu,lations were re spons ib le for moderate to s evere defo liation of w i ld 
ro se , willow and other broadleaf sp e c i e s  in the fo llowing ar eas : from 
Entrance north to the Hay River Cro s s ing , along the Trunk Road between 
Hinton and Robb , and along Highway 43 b e tween Hinton and Falli s .  In 
the se are as light to moderate damage was reported on spruce and p ine 
where they we,re growing adj ace.r.,t to the broadle af sp e ci e s  affe cted . 
Througlwu,t trIe remainder of the District, damage was light . 
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Grey Wi llow Le af Beetle, Galeruce lla de cor a S ay 

Adult s o f  thi s le af b eetle were common in the Di str i ct dur ing 
1966 . Light to moder ate damage was evident on broadle af tre e s  during the 
months of May, June and July . Although high populations wer e present in 
some areas no s evere damage was rep ort ed . 

Larvae o f  thi s sp e ci e s  were r e spons ib le for moderate ske letoniz ing 
of willow in the ar e a  along the north s ide of Wab amun Lake b etwe en F alli s 
and S eb a  Be ach . In the r emainder of the D i stri ct damage was light . 

For e s t  Tent Caterp i llar, Malaco soma di s str i a  Hbn . 

Tb.e di stribution of the for est t ent eaterp i llar r emained much the 
s ame in 1966 as it was in 1965 .  Defo li at ion o f  aspen pop lar showed a 
de finite decline in some are as as comp ared to the defo li at ion in 1965, while 
in o t:her are as it r emained mucl� the s ame . 

'The ar e a  north and south of Wab amun Lake , adj acent to I s le Lake 
a."1d S eb a  Beach. was under clo s e  ob servation from the t ime of larval emer ­
gence to pup at ion . Although suffi ci ent e gg b ands were pr e s ent to sus tain 
the outbreak comp ar ab le with the previous year I s outbreak, a comb ination 
of environmental factor s ,  egg p arasiti sm and virus di s e as e  contr ibuted to 
k e ep ing a normal hat ch and larval survival down in some lo c ations . Thi s 
was e sp e ci ally evident north o f  Wab amun Lake, in the I s le Lake - Lac Ste . 
Anne are a, and b e tween Dr ayton Valley and Entwi s t le . 

Moderate de fo li at ion was pre s ent from Wab amu..n L ake to the Nort1:l 
S askat chewan R iver , bounded on the we st by a line rurming from Gainford 
s o c.t:t and on tt.l.e e as t  by a line running south of Duffi e ld .  Throughout 
thi s general are a, small, s cat �ered p at ch.e s o f  s evere defo li ation were 
evident . 

Light to moderate defo li ation o c curred from the north shore of 
Wab amun Lake t.brough to I s le Lake , Lac S t e . Arme and northe ast to Onaway . 

Light defo liat ion was r eported b etwe en Drayton Valley and Entwi stle, 
alo:2g the r.orth and we st sr_ores o f  I s le Lake and Lac . Ste . Anne , south of 
Spru:;e Grove and Stony Plain, in the city o f  Edmonton and in a small are a  
12 mi le s nortJ.east o f  Edson . 

Mas s co l le ctions o f  tent caterpi llar co coons were made at Wab amun 
Lak.e in ,Tu.ly to determine the per centage o f  p ar as i t i sm that o c curred 
during the pl,�pation period. The re sult s were 43% adult emergence and 57% p aras itized. 

S e quent i al s amp le p lots were e s t ab li shed in aspen pop lar are as 
s i  tuated in var ious p arts o f  Edmonton to det ermine the degree of defo li at ­
ion t c  b e  exp e cted in that are a  i n  1967 . ( S e e  Tab le IV) . 
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Ye llow-he aded Spruce S awfly, Pikonema alaskens i s  (Roh . ) 
Although the dis tribution of the ye llow-headed spruce s awfly 

r emained much the s ame as in the previous year, a not ab le incre ase in 
damage caused by thi s s awfly was r eported in 1966. Defo li ation was again 
r e stri cted mainly to ornament al spruc e s  and p l anted spruce she lterb e lt s 
throughout the agri cultur al are a  and in Edmonton . On native spruce in 
the for est are a, population levels r emained low . 

Moderate to s evere defo li ation was r eported in the fo llowing 
are as : Edmonton, S t .  Alb ert, We s t lo ck, Ro s s ington, east and we s t  o f  
the Devon Corner o n  Highway 16 and b etween Spruce Grove and Stony P lain . 

Light defo li ation of ornament al spruce was evident in Edson, 
Barrhead, Whi te court and Evansbu.rg . 

Lar:;� S awfly, Pri stiphora eri chsoni i (Htg . ) 
Tl:e pop-:llation level of thi s s awfly remained approximate ly the 

s ame in 1966 as it was in 196 5 .  

Moderate defo li at ion o f  t amar ack was again commonp lace on both 
s ides of Highway 16 from Pedley to Niton Junction . Although damage was 
fairly ext en s ive throughout thi s ar ea defo li ation was not continuous but 
app e ared to fo llow a "hit and mi s s lt p attern that has b een evident in 
previous year s , 

In the r emainder of the Distr i ct ,  larvae could be found in mo st 
t amar ack s t ands b'u.t no damage o f  any s i gnifi c ance was r eported , 

DISEASE CONDITIONS 

Spruce Needle Rus ts , Chrysomyxa spp . 

The s e  rust fungi were again wide spre ad and common in native spruce 
s t ands in the Di str i ct during 1966 . Although the fungi was common, the 
damage continued to fo llow an errat i c  p attern and was not continuous . 

Moder ate to s ever e damage was r eported from the following are as : 
along the Trunk Road from Entrance north to the S imonette Tower , b etwe en 
Hinton and Eds on, south of Edson to Robb , north of Edson to the Mayb erne 
Tower and b etween White court and Fox Cre ek . 
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Light to moder ate damage was reported along the Trunk Road b etween 
Hinton and the" Br az e au River, from Co alspur to Mount ain P ark, between 
Peers and Whi te court, from Fort As s iniboine to Swan Hills and from Swan 
Hills to White court along the Mob i l  Oil Road .  In the r emainder of the 
Di s tri ct light damage could generally be found in any native spruce st and 
or p l anted spruce that was insp e cted . 

As a re sult of the previous year ' s  infe ction, needle lo s s  was 
extens ive in b oth the Edson For e s t  and the White court Forest . 

Needle Rus t s  of Fir , Puc cini astrum epi lobi i  Otth . and Puccihias trum 
goepperti anum (Kuehn) K leb . 

The oiitbreak o f  the fir needle rust, f. epi lob i i ,  continued to 
ca:ls e damage to fir fo li age in the Camp 22 ar ea of the Northwe s t  Pulp 
and Power Comp any le as e s outhe ast of Hinton . Regeneration alp ine fir in 
thi s are a  stlSt ained moderate and s evere damage . Needle drop was e s t imated 
at b etween 60 and 80 per cent as a r e sult of the 196 5  infection and a 
co,nt inuatio,:]. o f  thi s typ e and degree o f  damage i s  expe cted from the 1966 
infe ction . 'The alternate ho s t  of thi s rust, firewe ed, was s ever e ly  in­
fe cted in thi s  ar e a .  

'Light damage was reported o n  alpine f i r  regeneration from Entrance 
north to the S imonette Tower and along the Hay River Road, and, on b als am 
fir regeneration 5 mile s e ast of Fox Creek, between White court and Peers 
and 5 mile s south o f  Swan Hills on the Fort As s iniboine Ro ad .  

� .  goeppert i anUlll, a s imi lar rust fungi of fir s ,  was pre sent i,n 
the s ame general are as ,  but to a much le s s er degree . 
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TABLE I 

SUMMARY OF INSECT AND DISEASE COLLECTI ONS BY HOSTS 

Ho st Collections Ho st Co lle ctions 
Coniferous Ins e ct Di s e as e  Deciduous Ins e ct D i s e as e  

White spruC!e 
Black spruce 
Lodgepole p ine 
,Ja::.k p ine 
T amar ack 
Fir 

48 15 
4 1 

27 23 
13 4 
11 4 

3 10 

106 57 

Tr emb ling aspen 
Bal s am pop lar 
Wi llow 
Bir ch 

51  
2 5  
17 
4 

97 

Ins e ct co lle ctions from mi s ce llaneous ho s t s  27 
D i s e as e  co lle ctions from mi s c e llaneous ho s t s  21 

TABLE I I  

GRAND TOTAL 340 

O'TIIER NOTEWOR'=RY INSE CTS AND DISEASES 
WHICH OCClJRRED IN THE BRAZEAU - ATHABAS CA DISTRICT , 1966 

C au s al Agent Ho s t  Remarks 

Ins e ct 

15 
15 

1 
1 

32 

Pop lar bud-gall mit e ,  
Acer i a  par apopuli (Kiefer ) 

T .  aspen De crease in populations in 
1966. 

Black-he aded budworm, 
Ac ler i s  var i ana (F ern . ) 
G all aphids on coni fer s ,  
Ade lge s  spp . 

W .  spruce 

W. spruce 
B. spruc e  

Low populations i n  native 
spruce stands . 

D e cr e as e  in populations 
in 1966. 
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TABLE II - Other Notewrothy Insects and Diseases - Cont ' d .  

Causal Agent Host 

Birc:� skeletonizer , 
B'c�cc'�llat:rix canadensisella 

Chamb . 

Birch 

Pear slug, 
Caliroa cerasi (L. ) 

Spruce budworm, 
Choristone'ura fumiferana 

( Clem. ) 

Leaf miner, 
Gracilariidae 

Sawfly, 
Nematus sp . 

Sawfly, 
Neodiprion sp , 

SprJ.ce spider mite, 
Oligo:.c.yc:):::",;CS iJDl.mguis (Jac . ) 

Poplar serpentine miner, 
Phyllocnistis populiella Cham. 

Lodgepole te:rminal weevil, 
Pis sodes terminalis Hopping 

Disease 

Cottone aster 
Mt . ash 
G .  a sh 
Apple 

W. spruce 

T .  aspen 
B .  poplar 
Alder 

Willow 

Lp . pine 
J. pine 
S .  pine 

W. sprl)_(!e 
I"' spruce v .  

T o  aspen 
B .  poplar 

Lp . pine 

Apiosporina witch I s broom, Saskatoon 
Apiosporina collinsii ( S chw . ) 

Htll"J.nel 

Yellow witch i s  broom of spruce ,  B .  spruce 
Chrysornyxa arctostaphyli Diet . 

Remarks 

Medium populations in 
Edmonton area, high 
populations in Whitecourt 
area. 

Moderate to severe damage 
in Edmonton area.  

Low populations in the 
forested area of District . 

Light damage to aspen and 
balsam poplar, moderate 
damage to alder . 

Common throughout the 
District . 

Found in native lodgepole 
and jackpine stands and 
in Scots pine shelterbelts o 

Common in pla..n.ted shelter­
belts and ornamentals . 

Low populations in the 
District . 

Light damage in pine stands 
in the foothills area.  

Common throughout the 
District. 

Present in most black 
spruce stands in the 
District . 
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TABLE I I  - Other Noteworthy Ins e ct s  and D i s e as e s  - Cont ' d .  

C aus al Agent 

Pop lar ink spot� 
Ciborini a whetz e li i  ( S e aver ) 

S e aver 

P ine needle rus t ,  
Co leo spor ium ast erum (Diet , ) 

Syd .  

H;yp erp ar as i te o f  needle rust, 
Darl'�8a filum (Biv- . ) Cas t .  

Fire b lig):-;t , 
Erwinia amy lovora (Burri l l ) 

Wins low 

Hypoxylon c anker ,  
Hypoxylon pru ih.atum (K lotz che ) 

Cke . 

B als am pop lar leaf b light , 
Lino spora tetraspora Thomp son 

Lar ch needle rust� 
Me lamp sora medusae Thuem . 

Aspen shoot b light, 
Po llac c i a  r adi o s a  ( Lib . ) 

Bald . & C i f .  

R ed Belt 

Ho st 

T. aspen 

Lp . p ine 

Chrys omyxa 
spp . 

App le 
Mtn . a sh 

T .  aspen 

B .  pop liU' 

Larch 

T .  aspen 

W .  spruce 
Lp . p ine 

Remarks 

Light to mo derate damage 
was common . 

Light damage common in 
foothi lls are a .  

FOTh�d i n  all spruce needle 
rust infe cted stands in 
the Distr i ct , 

Common in Edmonton a�d 
stony Plain are as . 

Light damage in the 
agri cultur al are a ,  

Medium incidence of thi s 
fungus in Edson a..l1.d Whi t e ­
court fore s t s . 

Low incidence in native 
larch stands U.:.roughout 
the Di stri ct . 

Moderate to s evere damage 
to regeneration aspen 
in all are as in the Di stri ct . 

Moderate damage in the 
C adomin-Mount ain P ark 
are a ,  



- 58  -

TABLE III 

SUMMARY OF RECORDED DI SEASE OUTBREAKS 
UNDER INVESTIGATION IN THE BRAZEAU - ATHABAS CA DI STRICT 

Outbr e ak 
numb er 

4-1 

4-3  

4-5  

4-9  

4-11 

4-12 

4-13 

4-14 

4-18 

4-19 

4-20 

4-21 

4-22 

4-23 

Lo cat ion 

Lov ett 

White court 

Robb 

Hinton 

Hinton 

Entr ance 

Robb 

Robb 

Fort 
As s iniboine 

Fort 
A s s .iniboine 

Edson 

Cadomin 

Hinton 

Entr ance 

Caus al organism 

Atrop e ll i s  p iniph i la 
(Weir ) Lohman & Cash 

Ar ceuthobium ameri canum 
Nutt . ex Engelm .  

Armi llar i a  me lle a (Vahl ex Fr . ) Ov�l .  

Peridermium harkne s s i i  
J .  P .  Moore 

Atrope llis p iniphi la (We ir ) Lohman & C ash 

Peridermium stalactiforme 
Arth . & Kern 

Per idermi-wm harkne s s i i  
J .  P .  Moore 

Peridermiulll stalacti forme 
Arth . & Kern 

Ar ceuthob iUlll ameri c anum 
Nutt . ex Eng e lm .  

Ar ceuthob il.lm ameri canmn 
Nutt . ex Enge lm .  

Artrop e lli s p iniphi la 
(We ir ) Lohman & C ash 

Atrop e llis p iniph i la (We ir Lohman & Cash 

Armi llar i a  me lle a (Vahl ex Fr . ) Qull .  

Rodent damage 

Remark s 

'Iia" be examined in 
1969 . 

To be examined in 
1967 . 

To b e  examined in 
1967 . 

To b e  examined in 
1967 . 

To b e  examined in 
1967 . 

To be examined in 
1967 . 

To b e  examined in 
1967 . 

To b e  examined in 
1967 . 

Examined in 1966. 
Light infe ction s t art­
ing in regeneration . 

Examined in 1966.  
Light infe ction s t art­
ing in regeneration .  

To b e  examined in 
1967 . 

To b e  examined in 
1967 . 

To b e  examined in 
1967 . 

To b e  examined in 
1967 . 



Lo cation 

Edmonton C ity 
(Emi ly Murphy Park ) 
Edmonton City (Ski Hill South s ide ) 
Edmonton City ( Jasper P lace, N. ) 
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TABLE IV 

RESULTS OF SEQUENTIAL SAMPLING 
AND DEFOLIATION ESTIMATES 

FOREST TENT CATERPILLAR , 1966 , 

E s t ab li shed 
1966 

1966 

1966 

1966 

Actual defoliation 
for 1966 

Light 

Light 

Light 

Predi cted defo li ation 
for 1967 

Light 

Light 

Light 
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INTRODUCTI ON 

In 1966 the spruce budworm re ached outbreak porportions in the 
Lac la Bi che D i str i ct . Population leve ls o f  the fore s t  tent caterp i llar 
continued to de cline . A numb er o f  farm she lterb e lts in the central 
portion of the Di str i ct wer e  damaged by yellow-headed spruce s awfly . 
Populations of the larch s awfly remained low during 1966 . Grey willow 
le af b eetle and. Ameri c an  aspen b e et le were pre sent throughout the Distr i ct . 
A high population o f  lodgepo le t erminal weevil was 'lo c ated in the Di stri ct . 

Spruce cone rus t was the mo st damaging disease in the Lac la 
B i che D i stri ct in 1966 . Spruce needle rust de creased considerab ly from 
that reported in 1965 . New di s tribution re cords for a numb er of d i s e a s e s  
were made in the Di stri ct during 1966 . 

INSECT CONDITIONS 

Spruce Budworm, Chor i stoneura fumiferana ( C lem . ) 
The spruce budworm b e came a s igni fi cant defo liator o f  white 

spruce in the Lac la Bi che Di str i ct in 1966 . Air and ground s urveys de ­
t e cted a large new outbreak along the Athab as c a  River Valley north o f  Ft . 
McMurray .  Moderate defo li ation with p at ches o f  light de foliation inter­
spersed throughout were evident in the fo llowing areaSl from Ft . McMurr ay 
to Pop lar I s land, south of Ft . McKay, at the junction of the McKay and 
Dover river s and around Bi tumont . T'ne largest are a  o f  moderate defo li at ­
ion o c c"Llrred o n  b oth s ides o f  the Athab as ca River in Township s 98 and 99, 
ext ending e astward from the River up to 2 mi le s and we stward up E ymunds on 
Cre ek for approximat e ly 8 mile s . 

Grey Wi llow Le af Beet le , Galeruce lla decora S ay 

Adult s and larvae of the grey willow leaf b e et le were r e spons ib le 
for light damage to wi llow and regeneration aspen throughout the southern 
port ion of the Di str i ct . In the following lo cations damage was obs erved : 
3 mi le s north of Me anook, 4 mi le s north o f  Marwayne , near Frog Lake , 6 
mi le s southwe st o f  Cherry Grove ,  5 mi le s south o f  Duvernay and in the st . 
P aul, E lk  Po int and Vi lna are as . 

Ameri can Asp en Beetle, Gonio ctena amer i c ana (S chae f f . ) 
Medium populations o f  Amer i can aspen b e et le wer e lo cated 26 mi le s 

north of Lac la Biche, 5 mi le s north o f  Goodridge and 15 miles south o f  



Be averdam. 
evident . 
dete cted . 
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In the s e  are as moderate defo li at ion of r egeneration asp en was 
In the r emainder of the Di stri ct only low populations wer e  

For e s t  Tent Caterp i llar ,  Malacos oma di s stria Hbn . 

The for e s t  tent caterpi llar continued to de c line throughout the 
known ar e as o f  infe station near Vilna a.nd Two Hills . Air and ground 
ob servations r eve aled that all defo li at ion throughout the s e  infe sted 
are as was light . Aspen defoliat ion o c curred in a 50 s quar e  mi le area 
we s t  of Vi lna and a 75 s quare mile ar e a  northe ast o f  Two Hi lls . 

The hat ch in the Vi lna are a  was good, but by the end o f  May high 
mort ali ty of fir st and s e cond ins tar larvae great ly r educed the popula­
tion thr01:..g1�out the infestation .  

Yellow-he aded Spruce S awfly, P ikonema alaskens i s  (Roh . ) 
The ye llow-headed spruce s awfly was pre sent throughout mo s t  of 

tt.e agri c��ltur al are a  of the Lac la Bi che D i str i ct in 1966 . The heavi e s t  
concentration was evident on farm she lterb e lt s  and ornament als between 
Hi ghways 45 and 28  from Edmonton to the S askat chewan border . Some 
she lterb e lt s  in thi s are a  were sever e ly damaged , 

Lar ch S awfly, Pr i s t iphor a erichsoni i (Htg . ) 
The population level of lar ch s awfly r emained low in the Lac la 

Bi che Di str i ct dur ing 1966 . Light damage could generally b e  found in 
all t amar ack stands but was confined to a b r anch t ip or two . An aer ial 
survey cO.r..ducted in the northern p art of the D i stri ct r eve aled light 
de fo li at ion in widely sep ar ated are as . 

DISEASE CONDITI ONS 

Dwar f Mi s t letoe ,  Ar ceuthob ium ame r i c anum Nutt . ex Engelm .  

Examinat ion of a previous ly r eported outbreak o f  dwar f mi stle­
toe on j ack p ine between Round H i ll Tower and Goodwin Lake r eve aled 
that thi s di s e as e  is wide spr e ad throughout the are a .  Heavy brooming s ,  
caused by dwar f mi s t letoe was ob served from the air in many p ine s t ands 
north of Ft . McMurray. 
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Spruce Needle Rusts ,  Chrysomyxa spp . 

Damage caused by spruce needle rusts decreased considerab ly 
since 1965 .  Moderate damage was observed on white spruce 20 miles north 
of Cold Lake . In the remainder of the spruce stands of the District only 
light damage was present . 

A hyperparasite of  spruce needle rusts,  Darluca filum (Biv. ) 
Cast . ,  was colle�ted for the first time in the District near Gordon Lake 
and Har-::; Lake towers , 

Spruce Cone Rust, Chrysomyxa :e.irolata Wint . 

Spri.;:.;;e cone rust was widespread throughout the Lac la Biche Dis­
trict in 1966 . Damage to the cone crop ranged from 5 per cent to approx­
imately 75 per cent . Moderate to severe damage was reported near Pinehurt 
Lake, 3 miles sot:.th of  Calling Lake and 21 miles northeast of Lac la Biche . 
In the Ft . McMurray area damage was light . 

The alternate hosts of this rust,  Pyrola spp . ,  were only slightly 
infected . 

Poplar Ink spot, Ciborinia whetzelii (Seaver ) Seaver 

Dl.,rring an aerial survey a large area of moderate damage to aspen 
by poplar ink spot was detected southwest of  Embarras in townships 104 
and 105,  ranges 11 and 12 west of  the 4th meridian. Light to moderate 
damage was observed 14 miles south of Ft . McMtlrray, 10 miles southeast of  
Lac la  Bi  erIe , one mi le  nort� 0 f Cowp ar Tower a.nd at Emb arr as  . 

Stalactiforme Rust., Peridermimn stalactiforme Arth . & Kern 

This stem rust of pine, previously unreported in the Lac la Biehe 
Distric'::' , was located in j ack pine stands along the highway to Ft . McMurray. 
In one area, 82 miles north of  Wandering River, this disease was common 
bu:t no eOY.: ::eLtration or heavy damage could be fou..nd . 

Fir Needle Rust,  Pucciniastrum epilobii Otth . 

Severe damage was evident to regeneration balsam fir 30 miles 
northeast of Lac la Biche in the Touchwood Lake area.  Damage was 
especially :!1oticeable where fir was growing in close  proximity to the 
alternate b.ost, fire weed . Light damage was present in the Calling 
Lake area,  
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TABLE I 

SUMMARY OF I NSECT AND DI SEAS E COLLECTIONS BY HOSTS 

Host 
Coni ferous 

Collecti ons Host Collecti ons 

wr-�i te  spruce 
Black spruce 
Lodgepole pine 
Jack pi ne 
Balsam fir 
'ramarack 

Insect 

19 
6 
0 

21 
3 

16 

6 .5 

Di sease 

II 
2 
1 

31 
6 
0 

51 

Deci duous Insect Di sease 

Trembling aspen 54 9 
Balsam poplar 20 4 
Misc. poplar 9 2 
Willow 12 4 
Birch 3 1 
Alder 5 0 

94 20 

Insee:t collections from mi scellaneous hosts 31 
Di sease collections from miscellaneous hosts 28 

GRAND TOTAL 289 

TABLE II 

OTHER NOTEWORTHY INSEC�S AND DISEASES 
wilI eR OCCURRED IN THE LAC LA BICHE DISTRICT, 1966 

Casual Agent 

I nsect 

Bud- ball mite, 
Aceria neoes sigi (K, ) 

Poplar blld- gall mite, 
Aceri a par apopuli (Kiefer) 

Black-l:.E:aded budworm, 
Acleris variana (Fer.� . )  

Co oley spruce gall, 
Adelges cooleyi ( Gill. ) 

Host 

T .  aspen 

T. aspen 

Spruce 

Col. spruce 
W. spruce 

Remarks 

Low populations i n  the 
southern part of the District. 

Low populations near Edmon­
ton. 

Low populations at Lloyd­
minister and Morinville. 

Moderate damage at Callir:g 
Lake. Li ght damage in a 
shelterbelt at Islay. 
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TABLE II - Other Noteworthy Insects and Diseases - Cont ' d . 

Casual Agent 

Gall ap:: .. id on conifers ,  
Adelges lari ciatus (Patch ) 

Ugly-nest caterpi llar, 
Archips cerasivor anus (Fitch ) 

Strawb erry root weevil, 
Brachyrhim.ls ovatus L .  

Eastern larcL beetle ,  
Dendro ctonns simplex Le e ,  

Green rose chafer, 
Dichelonyx backi Kby . 

Woolly elm ap:!::.id, 
Eriosoma ameri canUlTI (Ri ley ) 
Leaf miner , 
Grac.i1ariidae 

Fine root collar weevil, 
Hylobh;.s sp . 

Willow leaf miner, 
Lyonetia sp , 

Willow s awfly, 
Nematus ventrali s Say 

S awfly., 
Neodiprion sp . 

Spruce spider mite, 
Oligonychus unungui s ( Jac . ) 

Ho st 

W. spruce 
B .  spruce 

Chokecherry 
B .  pop lar 

Coniferous 
s eedlings 

Tamarack 

Rose 
Aspen 
Willow 

Elm 

Alder 

J. pine 

Willow 

Willow 

J .  pine 

W. spruce 

Remarks 

Moder ate damage near 
Athabasca and 21 mi le s 
north of Wandering River , 

High population on choke­
cherry in the Smoky Lake 
and Be llis areas . Light 
damage to poplar near 
Edmonton. 

Severe damage at C'liver 
Nursery. 

High population in ::he S andy 
Rapid area resc.lt Lng in some 
mort ali ty . 

Very common throughout the 
Di strict . Severe damage 
near Warspi te o  

Light damage in Oliver 
Nursery. 

Severe d.amage frrm A��J:1ab asca 
to Calling Lake and in ':.:�'.e 
Glendon area.  

This weevil caused -low mort­
ality to regeneration pine 
north o f  Cold ":',ake . 

Low populations north of Ft . 
McMurray. 

Stripping of wi llow tops  
was common throu.ghout the 
Di stri ct . 

Low population in the Conklin, 
Bruderheim and Be lli s areas . 

High populations were ob served 
on ornamental spruce in Lac 
la Bi che . 
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TABLE II - Other Noteworthy Inse cts and Diseases - Cont ' d .  

Casual Agent 

Bruce spanworm, 
Operopl-i.tera bruceata (Hulst ) 
Pi tch nOdtl.le maker, 
Petrova albicapitana ( Busck ) 

?op lar s erp entine miner, 
Phyllocnistis populiella 

Cham. 

Engelmann spruce weevil, 
Pis sodes engelmanni Hopk . 

Lodgepole terminal weevil, 
Pis sades terminalis Hopping 

Disease 

Shoe root rot, 
Armillaria mellea (Va1:.1 ex 

Fr , .) Ql:.Ef1. 

Pine needle rust, 
Co leo§,EoFium asterum (Diet , ) 

Syd . 

Comandra blister rust, 
Cronartium comandrae Pk . 

F'ire b light, 
Erwinia �ylovora (Burrill ) 

Wins low 

Host 

T .  aspen 

J. pine 

T .  aspen 

J .  pine 

,J . pine 

J .  pine 
Aster 
Goldenrod 

J .  pine , 
Toad flax 

Apple 

Remarks 

Low populations in tb.e south­
eastern part of the District.  

Low populations in the Call­
ing Lake, Clyde, st . Vincent 
and Vilna areas . 

Very low populatior.s ttrough­
out the District . 

Collected at Conklin and 
Boyle . 

Severe damage to regenerat­
ion j ack pine 2 miles east 
and 4 miles south of Belli s ,  
Stunting and dead spikes 
were prevalent in a 4 acre 
area.  

Light damage t.o rege:nerat­
ion pine near Ardmore ,  
Clyde , and Belli s .  

Light damage 32 miles north 
of Athabasca.  'The alter:nate 
hosts were severely i:n.fected 
in the District . 

Light damage througr:.oc;.t the 
District . Toad flax: was 
severely infected near Moose 
Lake . 

Light damage occurred in Lac 
la Biche . 
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TABLE II - Other Noteworthy Insects and Diseases  - Cont ' d .  

Casual Agent 

Pine needle cast, 
HyPodermella montana Darker 

Fir ne8dle cast,  
�qypo1ermella nervat� Darker 

Sprtlce needle cast, 
Lopl:"odermi1.an filiforme 

Larker 

Poplar leaf spot: 
Marssonina tremuloidis 

(Ell. & Ev , )  Kleb . 

� lr needle cast, 
NothoplJ.aeidium abietinellum 

(Dearn . ) Reid & Cain 

Western gall rust, 
Peridermi-:lIll harknessii  

J .  P .  Moore 

� lr needle rust, 
Pucciniastnl1ll goe.Eperti�Ylum 

(KueLn) Kleb . 

Aspen shoot blight, 
Venturia tremulae Aderh. 

Hyperparasite of dwarf 
mistletoe,  

Wallrothiella arceuthobii 
(Pk . ) Sacc o  

Mi s ':::e llaneoc;ls 

Hail damage, 

Host 

J .  pine 

B .  fir 

W. spruce 

T. aspen 

B .  fir 

J. pine 

B .  fir 
Bog cranberry 

T .  aspen 

J. pine 

Lp . pine 
Aspen 
B .  spruce 
Willow 

Remarks 

Caused light damage near 
Donatville . 

Collected 37 miles north 
of Wandering River . 

Light damage 16 miles north 
of Lac la Biche. 

Light damage in the so ;J;l : ­
east part of  the District . 

Colle cted in the Calling 
and Touchwood lakes areas . 
New regional record . 

Common throughout the 
District but caused 
li ttle damage , 

Collected from both tD s t S  
at Rouse River . 

Light damage ob served 
throughout the District .  

Damaged dwarf mistletoe 
plants lightly i.n the Ft , 
McMurray and Round Hill 
Tower areas . 

Heavy damage to foliage 
and bark was observed at 
Birch Mountain 'Tower , 
Some tip damage was evident 
on pine in the area,  
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TABLE III 

SUMMARY OF RECORDED DISEASE OUTBREAKS 
UNDER INVESTIGATION IN THE LAC LA BICHE DISTRICT 

Outbreak 
number Location 

5 -3  60 - 94  miles north 
of Lac la Biche 

5-4 Bellis 

5-7 Elk Island 
National Park 

Causal organism 

Arceuthobium americanum 
Nutt . ex Engelm. 

ArcetlthobiUlll americanum 
Nutt . ex Engelm. 

Remarks 

Examined in 1966 , 
Heavy damage through-
01.A.t the area, 

Re-examine in 1969 , 

Examined in 1966 , 
28. 5% of 42 -:;rees  
checked were in­
fected . 
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INTRODUCTION 

Spruce hGdworm was re spons ib le for moder ate to severe defo l i at ion. 
to matar e spruce stands ne ar Loon Lake and along the Wab a s c a  River in t�1e 
nOI'ther:r.!. p art of t1:.e S lave Lake Fore st . The larch s awfly was pre s ent 
t1:J.ro�;�gho�lt the D i stri ct and c aus ed moderate or s evere defo li ation in a few 
are as . T!z pi.":l.e root co llar we ev i l  was found in mo s t  p ine s t ands in the 
Gr a(lde Prairie Forest and to a much le s s er degree in the S lave Lake Forest . 
A ce cidomyid, whi ch de stroys the new buds o f  spruce , was found througho"Gi.t 
the Di stri ct . A seri:Jus de fo li ator in p ast ye ar s ,  the for e s t  tent cater ­
p i l:l..ar , was not fou:ld in the D i str i ct i n  1966 . 

Fuli age d i s e a s e s  of pop lar were again evident in many areas al.t::-lo C",gh 
not as s evere as in 196 5 . Moderate to severe damage by spruce needle r:.:� s t s  
was pre s ent i n  the Gr ande Pr air i e  For e s t  and a hyp erp arasite , p o s s ib ly' 
D ar luca sp . ,  was p r e s ent on the rust infe ctions . Re - examinat ion o f  tree O"o.t ­
break o f  Atrop e lli s canker south of Grovedale proved that it covered an ar e a  
mucL larger than originally out lined. D i s co loration of p ine needle s over a 
large are a  was caused by a comb ination of a needle c ast as yet ulldetermi'1.ed� 
and a phys i o logi cal condition . 

INSECT CONDITIONS 

Black -::-Leaded B�dworm, Acler i s  var i ana ( Fern . ) 

:r:�c a s t and o f  mature w:':li te spruce southe ast o f  Loon Lake low popnl­
ations of b lack-headed budworm were fov..nd in as s o c i at ion with spruce budworm, 
C:ri.ori stoneur a fumi ferana ( C lem. ) .  Numerous larv ae o f  the b lack-he aded bud­
worm were co lle cted along the Snuff Mount ain Fore s try Road southwe st of 
Valleyvie\N but only minimal defo li atio.n was present . Although ce> lle c:ted 
from many other areas,  populat ions were low and not i c e ab le de fo li ation was 
not evide�l+� . 

Spru.::e B'L:,dworm, Gnori stoneura fumiferana ( C lem. ) 

Infe stat ions of spruce budworm were pre s ent in the northern p art 
of the S lave Lake Fore st along the Wab a s c a  River and southe ast of Loon 
Lake . S e'irere defo li at ion was no ted along the Wabas ca River from a po int 
8 mi les north o f  the mouth of the Loon River to the southe ast corner o f  
Township 9'(, Range 9 ,  we st o f  the 5th Meridi an .  From thi s poi.D.t :nor+:h to 
the top of Townst.'.ip 97 and we st to within 4 mile s of Talbot Lake defo l::i.aticn 
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was moderate . The infestation near Loon Lake was more severe than in 1965 .  
Light damage was evident along the Redearth Road 2 miles south of  the Loon 
Lake turnoff and gradually increased to severe 8 miles south of  the turnoff.  
South of this a few larvae were found but no notab le damage was seen. De­
foliation in this area has occurred over a number of years and some dead 
tops of intermediate and co -dominant trees were evident . 

Pine Root Co llar Weevil, Hylobius warreni Wood 

In .:;onjunction with the studies on this root collar weevil extensive 
sampling was carried out in the Grande Prairie Forest . Except in the extreme 
northwest IJart of  this  Forest, some degree of  infestation was recorded where­
ever pi.r.e species occ'c:.rred. Medium populations were recorded along the Kakwa 
Road south of Grovedale but throughout the remainder of the area  populations 
were low. 14 sta:�lds of immature trees no mortality attributable to root collar 
weevils was evident, but in some areas of regeneration a low incidence of 
mortality resulted from attacks by weevils . Collections of this species of 
root weevil from black spruce in the Kar Creek area  proved to be  a new host 
record. 

In the Slave Lake Forest a medium population on jack pine was re­
corded northwest of  Slave Lake a..Dd a low population was noted in the Lor:g 
Lake area.  

La:rC::�l Sawfly, Pristiphora ericksonii (Htg . ) 
Pop'c11ations of  larch sawfly were generally low thrOUgh01;;,t t}::-,e Dist­

ri c;Je in 1966 . Moderate defoliation was present in tamarack stands S o-t).t:l o f  
the CD.tba..'i� River along the Kakwa Road, and south of Wembley. A small area, 
approximately 5 miles square ,  5 miles north of  S lave Lake had rnoderat" �;;) 
severe defoliation. Elswewhere in the District populations were sporadic 
and defoliation was light . 

(;ecidoIl1-0'id Gall, Rhabdo;phaga swainei Felt 

A cec:idomyid in the buds of  spruce was evident in all areas of the 
District and has been present for at least 4 years in some areas . It was 
found on both b lack and white spruce and showed no preference when bo-i:',h 
species were fO�Qd in the s ame locale . The most severe damage occurred 
on regeneration and when the terminal bud was destroyed it caused a crooked 
stem or 2 or more leaders .  This condition is causing concern to personnel 
of  the forest industry. Although infestations were generally light, one 
are i3, north of sturgeon IJake had approximately 70 per cent of the b1J.ds on 
regeneration destroyed by this midge in 1966 . 
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DISEASE CONDITIONS 

Atropelli s C anker, Atropelli s piniphila (Weir ) Lohman & Cash 

He-examination of the outbreak southwest of Grovedale revealed that 
a mUC�'1 larger area was affected than had been previous ly reported, although 
the exact area i s  still unknown . Three plots were established along the 
Ka...�wa Road south of Bald Mountain Creek, 3 along the Nose Mountain Cutoff 
a..."1d or:.e 6 miles southwest of Nose Creek Bridge along the Two Lakes Road , 
The highest percentage of infected trees ( 86 ) was in the area along the Nose 
Mountain Cutoff and 18 miles south of Bald Mountain Creek.  The incidence 
of tr�e di sease decreased towards the Two Lakes Road, south towards t::'e Cut­
bar'-.K: River and north towards the fringe of the pine . The average m:unber of 
C 9.:c.: .. ,,"-ers p er t::oe e  :ranged from 1.  4 to 4 . 4  in the plots . 

Fop lar I:':....1<:: spot, .Cibori!l� a whetzelii (Seaver ) Seaver 

Irlfe<�tio:ns of this ink spot on aspen were found throughout the GrarJ.de 
Prair i e  :S'c;r e s-;::, ru"ld the 2:lort�'le:rn part of the S lave Lake Forest . Generally, 
the damage ,I[a3 light but small patches of moderate or severe damage were 
f01xnd iE :mar.'.y areas . These patches did not cover more than a..n ac:re i."�l a:..0.y 
one area.  

Spruce Ne.:odle R'llSt S ,  Chrysomyxa spp . 

Spr'L�.:!e needle rl,:sts showed up in much the same area of t:he Grande 
Prairie Forest as in 1965 .  White spruce in the S addle Hills again had 
moderate inj'JTY and defoliation in this  area  from the 1965 infec-'� io:Cls \lTaS 
very noti ceable in the early part of 1966 . Moderate damage was pre se:(lt 
along the �wo Lakes Hoad from a point 36 miles southwest of Wembley south 
to Two I,akes .  In this  area, along Chinook Ridge and near Two L1ilkes ,  damage 
was severe on regeneration but only moderate on the larger trees . East of 
Nose Mour.tain 'I'ower for approximately 10 miles damage was severe but decreased 
to moderate to and along the Kakw'a Road .  Along the Trunk Road south of Good­
win damage wa.s generally moderate but some severe injury was noted . 

Damage to black spruce was light in all areas of the District , 

A hyperparasite, possibly Darluca filum (Biv . ) Cast, was fO'Lmd in 
most are8,S with high rust incidence.---

Bals am poplar Leaf B light, Lino spora tetraspora Thompson 

�'�lis leaf blight on b alsam poplar was again present in many areas of 
the Gr ande Prairie Forest although not as severe as in 1965 .  Infections 
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were found mainly on the foliage of regeneration and the lower branches of 
larger trees . The damage was predominant south of Highways 2 and 34 except 
in the Debolt-Valleyview area where it extended north of sturgeon Lake to 
Puskwaskau tower . 

Pine Needle Cast 

Towards the end of August there were m\'1ny areas in the Grande Prairie 
Forest where the older needles of lodgepole pine began to change color . 
Some of this di scoloration was the result of a needle cast which as yet has 
not been determined but in some areas ,  parti cularily north of sturgeon Lake, 
the dis coloration and needle drop was probab ly due to a physiological condi t­
iOD . 

TABLE I 

SU�Y OF INSECT AND DISEASE COLLECTIONS BY HOSTS 

Host 
Coni ferm.,18 

Collections Host Collections 

White spruce 
Black sprace 
Colorado spruce 
Lodgepole pine 
,-Tack pine 
Fir 
Tamarack 
Siberian larch 

Insect Disease  Deciduous Insect 

35  16 Tremb ling aspen 34 
9 4 Balsam poplar 4 
1 0 Willow 14 

25 13 Birch 2 
2 2 Alder 1 
2 3 

12 0 
1 0 

87 38 55 

Insec:t collections from miscellaneous hos,ts 16 
Disease  collections from miscellaneous hosts 15 

GRAND TOTAL 246 

Disease  

18 
12 

3 
1 
1 

35  
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TABLE II 

OTHER NOTEWORTHY INSECTS AND DISEASES 
WHICH OCCURRED IN THE GRANDE PRAIRIE - SLAVE LAKE DISTRICT, 1966 

Causal Agent 

Insect 

Ugly-nest caterpillar, 
Ar cl;.iD s cpras :i voranns (Fitch ) 

Leaf b eetle, 
Chalcoides sp . 

Easter.n larch beetle, 
Dendroctonus simplex Lec .  

Green rose chafer, 
Dicrielonyx backi Kby . 

Grey Willow leaf beetle, 
Galerucella decora Say 

Spruce spider mite ,  
Oligonychus ununguis ( Jac . ) 

Bruce spanworm, 
Operophtera bruceata (Hulst ) 

HOpt 

Chokecherry 

T .  aspen 

Tamarack 

W.  spruce 
T .  aspen 
Willow 

Willow 
T .  aspen 

W. spruce 

T . aspen 

Remarks 

Light defoliation west of 
DQnvegan and south of 
Goodwin. 

Low populations persist  
in aspen stands in the 
northern part of Grande 
Prairie Forest . 

Moderate infestation in 
a small stand of larch 
45 miles northwest of 
Slave Lake . 

Low populations general 
near Smith . Moderate 
defoliation in a emall 
area northwest of Smi 1:;:-� . 

Adults found in mav� 
parts of the District . 
Moderate defoliation south 
of Kinuso and south of 
Grovedale . 

Light damage in shelter­
belts west of Grande 
Prairie and near Woking . 
Moderate near Bonanza .  

Low numbers throughout 
aspen stands in northern 
part of Grande Prairie 
Fore st . 
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TABLE I I  - Other Noteworthy Ins e ct s  and D i s e as e s  - Cont ' d .  

Caus al Agent 

Yellow-headed spruce s awfly, 
P ikon� alasken.s i s  (Roh . ) 

Enge lmann spruce we ev i l, 
P i s sode s e.nge lmanni Hopk . 

Lcdgepole terminal v.Te evi l, 
P i s sodes terminali s Hopp ing 

Pop lar bor' er, 
S aperda calear at a  S ay 

Di s e ase 

Dwar f mi s t letoe, 
Ar ceuthob ium americanum Nutt . exE:r.ge lm. 

Spruce needle cast, 
Bifu s e lla cr epidiformi s 

D arker 

Comandr a b li ster rus t, 
Cronart hlID comandrae Pk . 

Pop lar branch gall, 
D ip lodi a tumefaciens 

( She ar ) Z alasky 

Ho s t  

W. spruce 
B .  spruce 

W. spruce 

Lp . p ine 

T .  aspen 

J. p ine 

B .  spruce 

Lp . p ine 
To ad flax 

T .  aspen 
B .  pop lar 

Remarks 

Light damage in many she lter ­
b e lt s  in the D i s tr i ct . Mod­
erate defo li ation we s t  o f  
Gr ande Prair i e ,  near Bonanz a 
and Rycroft . 

Low populations through 
the S addle Hi lls and south 
o f  Loon Lake . 

Light damage to r egener ­
ation p ine along Chinook 
Ridge . 

Low populatio.::l.S in many 
ar eas o f  the Di str i ct . 

Light damage 56 mile s 
northe as t o f  Grouard . 

Moderate in a small are a  
5 mi les northwe s t  o f  
Valhalla Centre . 

S evere on regeneration 
p ine southwe st o f  
Haz e lmere . Moder ate 
bran ch infe ctions north 
of Grouard . 

Many small aspen near 
Long and Loon lakes 
affe cted . Light damage 
on b al s am pop lar along 
the S imonette River . 
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TABLE II - Other Noteworthy Ins e ct s  and D i s e as e s  - Cont ' d . 

Caus al Agent 

P ine needle east, 
E lytroderma de formans -(Weir )Darker 

Wi llow leaf rust, 
Me lamp sora epi t e a  Tlllin 

Aspen shoot b li ght , 
Po llaccia r adi o s a  ( Lib . ) 

Bald . & C i f .  

Ho st 

Lp . p ine 

Wi llow 

T .  aspe.p 

TABLE III 

Remarks 

Low in cidence on 50% 
o f  r egeneration p ine 
ne ar Kar Creek along the 
Trunk Ro ad . 

Severe in a small ar e a  
south o f  Wemb ley . 

Common on regenerat i on 
pop lar along roadsides 
throughout the Distr i ct , 

SUMMARY OF RE CORDED DISEASE OUTBREAKS 
1�DER INVESTIGATION IN THE GRANDE PRAIRIE - SLAVE LAKE DISTRICT 

Outbr e ak 
number 

6-2 

6-4 

6-5  

Lo cat ion 

Grovedale 

Grande Pr airie 

S lave Lake 

Causal organi sm 

Atrop e lli s J2iniphi la 
( We ir )  Lohman & C ash 

Ar ceuthob ium amer i c anum 
Nutt . ex Eng e lm .  

Ar ceuthob ium amer i canum 
Nutt . ex Engelm. 

Remark s 

Re - examined in 1966 . 
S e e  body of report . 

To b e  r e - examined in 
1969 . 

To b e  r e - examined in 
1968. 
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INTRODUCTION 

Spruce budworm was the major cause of defoliation o f  spruce in 
the }i'ootner Lake Forest . The outbreak in the Wabasca River area stayed 
rela:::'ive ly the s ame as in 1965 and new outbreaks were located along the 
Hay lUver and t:::le Chinc:haga River . Willow leaf miner caused moderate to 
severe damage througho:lt the northern portion of the District . Larch 
s aw fly was prese.nt ix::. many stands of tamarack but caused no appreciable 
rl ",amage . 

Light damage by poplar ink spot was found throughout the Peace 
Rhrf;:� I'oI'es+: and along the Hay La"k:e s Road in the Footner Lake Forest . 
Sprl�:c:e .needle .!'usts caused severe damage in the southern p art of the 
Cle s.r :r=:: 11s . 

INSECT CONDITIONS 

Spruce Budworm, C�10ri stoneura fumiferana ( Clem. ) 

'lWo new outbreaks of spruce budworm were recorded in the Footner 
Lake Forest in 1966 . One was located along the Hay River 4 miles north 
of Stee.:l River and extended for a distance of 8 miles downstream. In 
this area moderate damage was evident east and west of the river for a 
distance of approximately one mile . No dead top s were seen .  The other 
area 'Nas soutl1east of Habay along the Chinchaga River from its junction 
wi t::,. the Hay River south to a point midway through Township 10 8 .  Moderate 
defoli.atior, extended west of the Chinc2].aga River for 3 to 4 miles and east 
to Negus Creek . Between Township s 110 and 108 severe damage extended, 
east of the Chinchaga RiVer for 16 mile s .  

Moderate defoliation also occurred 12 mile s west o f  High Level and 
in 'I'ow:r.ship 112, Ra'1.ge 20� we st of the 5th Meridian .  

Along the Wabasca River severe defoliation occurred between. Senex Creek and Muddy River, up the Muddy River for about 6 miles and south of 
the cOIlfluerce of the Muddy and Wabas ca Rivers for a distance of approximately 
5 miles . Moderate defoliation occurred around the perimeter of thi s area  
and north along the Wab as ca River from the mouth of Senex Creek to  the lower 
par"':; of 'I'owTcsl:.ip 10l� R ange 9, we st of the 5th Meridian. Patches of light 
and moderate defoliation were seen in the top of Township 101 .  
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Pine Root Collar Weevil, Hylobius SP a 

Root collar weevils were found in most pine stands in the southern 
part of the Peace River Fore st .  High populations were colle cted from 
individu.al tree s in the Keg River and Worsley areas . The only colle ction 
made i:::1 the Foot-ner Lake Forest was 4 miles north of steen River . 

Wil�.cw Le af Mine .r , LJor,tia sp . 

':':i d s 1.2af miner was w:':..del:y di strib uted throughout the central and 
y,.o;:'thern part of  the Distri ct . Severe damage to willow foliage occurred 
near creeks and muskegs in the High Level area and along the Hay Lakes 
Ro ad .  Damage was ob se:cved as far SO-cltll as Harmon Valley. 

Poplar Serpentine Miner, E'.yllocnisti s populiella Cham. 

Damage by the pop lar serpentine miner was found throughout the 
Di stri ct bl.:.t was most noti ceable in the .northern portion of the District 
where it ca'",lSed mocierate damage at mile 6 . 2  of the Hay Lakes Road . 

Lare:'l Sm,fly, Pri stiphor-a eri chsonii (Htg . ) 

Larch sawfly caused very little defoliation in the Peace River 
District in 1966 . All stands of larch supported low populations with the . 
except.ior: c f  one sta:r:.d 9 . 5  miles west and 9 miles north of Clear Prairie,  
whicl� s �lpported a medium popl,llation . An aerial survey between Little Red 
E.lver a::-�d :��igl:l !Jevel revealed no evidence of defoliation.  

DISEASE CONDTTIONS 

Sprur..::e :needle nwts were found throughout the southern portion 
of tIle Peace Hhr'2r Distr i ct . Some severe damage occurred northwest o f  
Eureka River . All other areas had light damage . 

Fop lar Ink Spo':� � Cibor:Ln ia whetzelii ( Seaver ) Seaver 

1ig1:'lJ�, damage to aspen foliage by pop lar ink spot was common through­
out t 'le Peace River Distri ct in 1966 . Patche s o f  moderate damage occurred 
10 miles norU.l of Bear Canyon and sU1To1mding Cadotte Lake . A co lle ction 
in the Meander River area constituted a northern extension of the disease 
in the Region . 
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Western Gall Rust, Peridermium harknessii  J .  P .  Moore 

Damage by this  gall rust was found in many areas of the Distri ct . 
Galls were present on pine 10 miles southwest of Clear Prairie, along 
Watt Mtn . Road, north and south of Fort Vermilion, north of Eureka River 
aCl.d east of Harmon Valley. 

'2:'1:.e permanent sample plot established in the Clear Hills in Town­
ship 95,  Range 12, we st of the 6th Meridian was re-examined;  of the 82 
lodgepole piLe examined, 73% were infe cted. No change was noted from the 
1965 Exami:>::.ation . 

Stalactiforme Rus t ,  Peridermium stalactiforme Arth . & Kern 

Thi s  stem r�lst was fOJDd on lodgepole pine 6 miles we st and 15 . 7  
mi :-c.e s  n()r-:-}� o f  E:;x'eka River , and 4 . 7 miles south o f  Clear Prairie .  Cron­
art,ium coleosporioides ,  Arth . , the stage of this  rust on yellow rattle and 
I.�ldian. pai.r..t brush, was moderate to seve:::-e 4 . 7 miles south of Clear Prairie . 

TABlE I 

S��Y OF INSECT AND DISEASE COLLECTIONS BY HOSTS 

Ho st 
Coniferous 

WIli te  spruce 
Black spruc:e 
Tamar ack 

Lodgepole p ine 
<Tack pine 
Bals am fiT 

Collections Host Collections 
Insect Disease Deciduous Insect 

2 8  10 Tremb ling aspen 38 
4 8 Willow 15 

11 Balsam poplar 12 
13 13 Birch 1 
4 6 Alder 8 
3 2 

63 39 74 

Insect collections from mis cellaneous hosts 1 
Disease collections from mis cellaneous hosts 14 

GRAND TOTAL 248 

Di sease 

27 
6 

2 1  
1 
2 

57 
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TABLE II 

OTHER NOTEWORTHY INSECTS AND DISEASES 
WHICH OCCURRED IN THE PEACE RIVER DISTRICT, 1966 

Caus al Agent 

Insec;t 

Black -1:.e aded budworm, 
Acleris  variana (Fern. ) 

Gooley sp:r��:;e gaLL, 
Adelges cooleyi (Gill. ) 
Leaf beetle ,  
C':"lal.:::oide s sp . 

Eastern larch beetle, 
Dendroctonus simplex Lec .  

Zimmerman pine moth, 
Dioryctri a zimmermani Grt . 

Host 

W. spruce 

W. spruce 

T. aspen 

Tamarack 

Lp . pine 

American aspen beetle , T ,  aspen 
Gonioc-cena 8mericana ( S chaeff . ) 
Leaf miner, Alder 
Gracilari 'l:), sp . 

Spotted tus sock .moth, Alder 
Halisidota maculata Harr , Maple 

Bruce spa.nworm, T .  aspen 
Operophtera bruceata ( Hulst ) 

Pi t cll nodule maker, Lp . pine 
Petrova albicapi tana (B17.s ck ) 
Green-�'leaded spr-ll.Ce sawfly, W .  spruce 
Piko:ne_�� dimmoekii ( Cre s s . ) 

Remarks 

Low populations in the 
Manning, Reno and Watino 
areas . 

Low populations in the 
Peace River area.  

Low populations through­
out the southern portion 
of the District . 

Found attacking tamara ck 
in the Meander River area .  

Found attacking galls of 
western gall rust north­
west o f  Clear Prairie . 

Low populations in the south­
ern portion of the District . 

Caused light damage through­
out the Distri ct . 

Light damage to ornamental 
trees in Peace River . 

Light infestations in the 
Hines Creek,  Wors ley, 
Reno and Three Creeks areas . 

Caused light damage to 
regeneration pine in the 
District . 

Low populations in the 
High Level area .  
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TABLE II - Other Noteworthy Insects and Diseases - Cont ' d .  

Causal Agent Host 

Engelmann sprl:;.ce weevil, W .  spruce 
Pis sodes engelmanni Ropk . 

Lodgepole termir..al weevi l, Lp . pine 
Pis sodes terminalis Hopping . 

Disease 

Spruce needle cast, 
Bifusella crepidiformis 

Darker 

Spru.ce shoot rl,'.st, 
Chrysomyxa woroninii Tranz . 

Hyperparasite of rust,  
Cladosporium sp . 

Pine needle rust, 
Coleosporium asterum (Diet . ) 

Syd . 

Comandra blister rust, 
Cronartiu.m comandrae Pk . 

B .  spruce 

B .  spruce 
Labrador 

tea 

Lp . pine 

Aster 

Lp . pine 
Toad flax 

Remarks 

l,ow populations of this  
weevil in the Fort Vermilion 
and Keg River areas . 

Reproduction pine in the 
Clear Prairie, Eureka River, 
Hotchkis s  and Keg River areas 
supported low populations 
of this weevi l .  

Moderate damage northwest 
of Clear Prairie and north 
of Eureka River . Light 
damage northwest of Clear 
Rills and southwest of La 
Crete . 

Small amou..nt fo-.md on bot�1 
hosts in Township 120, Range 
11, west of the 5th Meridian . 
The collection on Labrador 
tea is a new re cord for Alberta. 

Infecting western gall rust 
18 miles southwe st of As su.mp­
tion. 

One collection made in the 
Eureka River area. 

Damage to pine was recorded 
55 miles northeast of Peace 
River and north of Fort 
Vermilion . Toad flax was 
lightly infected throughout 
the District except east of 
Watino where severe infect­
ion occurred . 



- 89 -

TABLE II - Other Noteworthy Insects and Diseases - Cont ' d .  

Causal Agent Host 

Balsam poplar leaf b light, B. poplar 
Linospora tetraspora Thompson 

Spruce needle cast, W. spruce 
Lophodermi� macro sporum 

(Hartig ) Rehm 

Willow li'::af Y1.,:st, Willow 
Melampsora epite a T�Um . 

Aspen sr:.oot b light, T .  aspen 
Pollaccia raiio sa ( I.,ib . ) 

Bald. & eif , 

Fir needle rust, B .  fir 
Pucciniastrum e12i lobii Otth . Fireweed 

Spruce needle cas-s , W. spruce 
S arcotro chila piniperda ( Rebm) Korf. 

Leaf spot of alder, Alder 
Septoria alnifoli a  (ElL ) Ev . 

Shoot b light of balsam poplar ,  B .  poplar 
Ve:c.t-e;.ri a  p012ulina (Vuill . ) Fabric 

Remarks 

Moderate damage in the 
Peace River, La Crete and 
Hotchkis s  areas . 

Colle cted 15 miles west of 
High Level .  

Common throughou-s the 
District . Caused little 
damage . 

General t��oughout the 
Distri ct on regeneration 
aspen. 

Light damage on B .  fir 
northwe st of Eureka River , 
Light damage on the alter­
nate ho st fireweed, Epilob ·­
ium glandulsum Lemh, at 
Clear Hills tower . 

Collected 13 , 4  miles west 
of Notikewin and one mile 
east, 4 miles north of 
Harmon Valley. 

Collected 2 miles west and 
9 . 1  miles north of Peace 
River . A new re cord for 
the Region . 

Light damage near Clear 
Hills , 



Outbreak 
n-:..unber 

7-2 

7-3 
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TABLE III 

SUMMARY OF RECORDED DISEASE OUTBREAKS 
UNDER INVESTIGATION IN THE PEACE RIVER DISTRICT 

Location 

Clear HillS , Twp .  
59, Rge . 12, w-6 

Mile 88 - 97 
Mackenzie  Rigr�way . 

Ca:llsal organism 

Peridermium harknessii  
J .  P .  Moore 

Peridermhilll. 
stalactiforme 

Arth. & Kern 
Feri�ermh:.m harknes sii  

J ,  P ,  Moore 
CrQnartiu� somptoniae 
Arth. 

Remarks 

Re-examined 1966. 
See body of report . 

Re-examined 1966, 
Results : 
9% P .  stalactiforme 

10 , 5% - !:.. harkc.es s ii  

2% - Q. comptoniae .  
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INTRODUCTION 

The outbreak of the spruce budworm in the Northwest Territories 
continued, although populations along the MacKenzie and S lave rivers 
were much lower . A new spruce budworm outbreak was located along the Peace 
River in Wood Buffalo National Park . The larch sawfly was widespread in 
the District . Infestations of the willow leaf miner and pop lar serpentine 
leaf miner persi sted in the same areas as reported in 1965 . 

The known distribution of many common plants,  diseases and in­
sects  were greatly extended as a result of an aerial survey made along the 
tree line north of Yellowknife . 

A tot al of 132 plants were colle cted from the Mackenzie District 
for t�e C alg ary Lerb arhunin 1966 . 

INSEG'I' CONDITIONS 

Sprllce Budworm, Chori stoneD-Y'a fumiferana ( Clem. ) 
UJ:::,breaks of the spruce budworm have been reported in the Northwest 

'I'erri tor i e s  s ince the extensio� o f  Slll'Veys into the region in the mid 1950 ' s .  
':;:'r:e mltbreaks reave for the most part been confined to the valleys along t�1e 
S lave ,  Litt le Buffalo , Hay, Ma,;kenzie and Liard rivers .  In 1966 a .new Out­
break was lo c ated along the Pe ace River 32 miles east of the Fifth Meridian. 
The infe s t ation extended east of this point for a distance of 20 mi le s along 
the River and de fo li at ion ranged from light to severe .  Light to moderate 
defo l i ation occLITred 4 miles east o f  the Peace Point Ranger Station and 
extended for a di stance of 16 miles down River . 

'n�e infe s tation between Fort Smith and Nagle Channel along the S lave 
River declined considerab ly .  Defoliation was light in the town of Fort 
Smith and light to moderate between Fort Smith and Sawmill Is land . North 
of Sawmill Is land to Le Grande Detour only scattered pockets of light de­
foliation were ob served . Along the north side o:f the Slave River from 
Mile 368 to Mile 374, defoliation was light to moderate except near Mile 
372, w1:1ere severe defoliation o ccurred to regeneration . Only scattered 
pockets of light defoliation were detected north of Le Grande DetOlll' to 
Long I sland . North of this  area  to Nagle Channel budworm populations de ­
clined to a low lev e l .  

Permanent p lots establi shed in 1965 to study the effects  of budworm 
defoliation in the vicini ties of Ije Grande Detour and Long Island were r e ­
examined. No f1.::.rther deterioration of spruce stands was noted and trees 
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which had been severely damaged in previous years produced an abundance of 
new shoots . 

The spruce budworm outbreak along the Little Buffalo River comm­
enced near the 60th parallel and extended north along the River to Seton 
Creek . Defoliation was mostly light with the exception of a large area of 
moderate defoliation which occurred west o f  Little Buffalo Falls to  Salt 
Mountain . 

The amount of defoliation caused by the spruce budworm along the 
Mackenzie River Valley decreased . Defoliation was generally light and 
boc;cYldari es  of tl1.e outbreak showed relati-vely little change from that reported 
in 1965 .  Excellent foliage production occurred which was a dire ct contrast 
to the situation which had occurred in the past several years when most o f  
the b L:ci;-; "rere mined a.Yld killed before growth commenced. This  situation was 
parti(;'-'la.,,:,�y r.:.oticeable in the older parts of the outbreak near McGern Isla..nd 
a..nd B ':"a�?�water R1.7er w1:_ere spruce trees had been damaged by repeated severe 
defo li at ion . Pe:::'m&T.ent plots established in the above mentioned areas in 
196)+ we:::'e r' e - examined aJ."ld no further deterioration was noted. 

':['':'l<?- Llfestations in the Martin and Ebbutt Hills declined from 
moderate intec.si ty in 1965 to light in 1966 . No serious defoliation was 
noted alo:'lg the Liard an.d Willow rivers and the infestation contin:,led to 
decline . Light to moderate defoliation occurred along the Rabbitskin River 
for 20 miles from its confluence with the Mackenzie River to the Horn Plateau. 
T'ne infestation along the Hay River near Enterprise subsided. No defoliation 
was obse:r';rei in this area.  

Mas s collections o f  spr�ce budworm larvae were obtained from 
the Mackenzie and. Slave river outbreaks for corrvarision studies o f  various 
pat�1.ogens infecting spruce budworm. 

Allegheny Spruce Beetle, Dendroctonus punctatus Lee .  

Aerial and groQnd surveys in 1966 showed that Allegheny spruce 
beetle attacks were common . The highest percentage of infested white a..l1d 
qlack spr;,,'.ce was recorded in the area north of Yellowknife to the tree line . 
Tree mortality resulting from beetle attacks were evident near Mile 98 of 
the Yellowkr�ife Highway, Lac LeviS,  Dumas Lake and Lac de  Ro cher . 

Willow Leaf Miner,  Lyonetia sp . 

I:r:.festatio.r..s of the willow leaf miner persisted in the District . 
Moderate to severe browning of willow foliage occurred in the Mackenzie 
Eiver Vs,lley from For t  Providence to Wrigley, along the Li ard River Valley 
from Fort :3impson to Fort Liard and along the lower part of the Nahanni 
River for an ·lln.k.nown distance . In the eastern half of the District a light 
to moderate infestation was detected along the S lave River from Great Slave 
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L ake to Lake Athab a s c a  and along the Peace River in Wood Buffalo National 
Park . A light infe s t ation o c curred along the Mackenz ie and Yellowkni fe 
highways . 

Pop lar S erpentine Miner, Phyllo cni st i s  populi e lla Cham. 

'I'his spe c i e s  of le af miner cont ineled to be wide spread, although 
populations along the Mackenzie and Liard r iver s were lower in 1966. A 
s ev'ere infestation o ccelrred along the Mackenz i e  River from Ft . S imp s on to 
Cams e ll Bar:..d .  From Cams ell Bend to the B lackwater River the infe s t at ions 

r anged from ligrlt to moderate with s evere pocket s . The s evere infe s t ation 
that prevailed along the Liard River in 1965 declined to light and moderate 
i.ntens i  t.y . In t:te e ast ern p art of the Jistrict low populat ions were pre s ent 
in Wood B::�ffalo National Park and along the S lave River . 

Larch S awfly, Pr i stiphor a e r i chsoni i (Htg . ) 
Tce larch s awfly infe s t at ion in the Northwe s t  Territories remained 

TIrCi.ch the s ame as that r eported in 1965 . The only vi s ib le changes wer e 
s light r edtcctions in the degree o f  de fo li at ion to t amarack along the Yellow ­
kni fe Highway and a increase in the s i z e  o f  the outbre ak  are a  north o f  the 
Horn River . 

An aer i al survey o f  t amar ack stands south o f  the Mackenz i e  River was 
conduct ed during the fir s t  week o f  August .  The are a  flown was from Hay River 
to Fort S imp son, Fort S imp son to Nahanni Butte, Nahanni Bc;,tte to �rro-J.t :Sa..�e 
and northeast t o  Fort Providence . The only damage det e cted along the flight 
was in po ckets o f  light to moderat e  defoliat ion whi ch o c curred near the 
R abb i t skin River north of Je an Mar i e  and we s t  from here to Fort Simp s on ,  
Co lle ctions made in the Nahanni Butte, Cormack Lake and Trout Lake are as 
r eve aled that only low populat ions of thi s ins e ct were pres ent . 

Gl�oDXl.d surveys along the Yellowknife Highway revealed light to 
moderate de foliation from Fort Providence to Mi le 80 and light de fo li ation 
from ne '3..I' Mile 80 to Yellowknife . 

A.n aer i al survey of t amar ack s t ands in the Ye llowknife are a  was 
conducted dur ing mid -August .  The ar ea surveyed was from Yellowknj fe west 
to F awn Lake ,  we s t  along the Horn River to Pine Cre ek ,  north of Pine Creek 
to Cartridge Plateau, east to Re indeer Lake and south to Yellowknife . No 
defoliation was dete cted from Ye llowkni fe to F awn Lake . Po ckets o f  light 
to moderate defo li at ion o c c:urred from approximately 10 mi les we s t  o f  Fawn 
Lake alc:Cl.g t �le Horn River to Pine Creek . North o f  the confluence o f  Pine 
Cre ek w i th the Horn River, po ekets of light defo liation o c curred near 
Clive Lake a..�d ne ar the southeast s lop es of Cartridge Plateau. From 
Cartridge Plat.eau east to Reindeer Lake and south to Ye llowkni fe ,  the only 
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damage detected was approximately 64 square miles of moderate to severe 
defoliation between McLellan Lake and Faber Lake . 

In the Fort Smith area  and Wood Buffalo National Park the larch 
sawfly was present in low numbers and defoliation was negligible . 

DISEASE CONDITIONS 

Spruce Needle Cast, Bifusella crepidiformis Darker 

This  spruce needle cast caused severe browning of  white and b lack 
spruce foliage at E llington Lake, near Augustus Lake , Vaillant Lake and 
Redrock Lake . Light to moderate damage occurred at Zinto Lake, Lac de 
Rocher a�:d Desperation Lak.e . I.e the abo7e mentioned areas damage was 
confined to the lower crowns of the trees . Elsewhere in the District light 
damage was observed in the Horn Plateau, Narlanni Range,  Fort Providence 
and Rae areas . 

Yellow Witch ' s  Broom of Spruce, Chrysomyxa arctostaphyli Diet . 

The known distribution of this rust on b lack and white spruce was 
extended northward to the tree line . Light damage was observed at Fort 
Liard, Cormack Lake, Fort Providence, near Lac Levis ,  Faber Lake, Zinto 
Lake, Ellington Lake, near Augustus Lake, Lac de Rocher and Desperation 
Lake . A collec-::,ion made 50 miles northeast of Port Radium on the alternate 
host, bearberry, extended the known r ange northward. 

Spruce Needle Rusts,  Chrysomyxa weirii Jacks . ,  Chrysomyxa ledicola Lagerh 0 , 
Chrysomyxa ledi de Bary, Chrysomyxa empetri S chroet . ex Cumm. and 
Chrysomyxa spp . 

A..YJ. aerial SlJYVey along the tree line extended the known distribution 
of spruce needle rusts northward . Severe damage occurred to mature spruce 
at Lac de Rocher and on regeneration spruce on Cartridge Plateau. Else-
where in the District only very light damage was observed. The k..YJ.own 
range of Q. weirii on white spruce was extended to the Liard Range near Fort 
Liard . Damage was light in this area.  

A northward extension of 3 species of spruce needle rusts  on their 
respective alternate hosts was re corded .  'These were Q. ledicola on Labrador 
tea at Itcher Lake, Q. empetri on crowberry at Vaillant Lake and C .  ledi 
on leather-leaf at Desperation Lake . 
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Spruce Shoot Rust, Chrysomyxa woroninii Tr anz . 

The northern distribution of thi s rust on spruce was extended to 
the tree line at Redro ck Lake . Spruce and Lab r ador t e a  was lightly infe cted 
at the fo llowing lo c ations : Horn Plateau, Ebbutt H i lls , C artridge P lateau, 
Ellington Lake , Z into Lake, Fab er Lake , ne ar Augustus Lake , Redrock Lake, 
and Lac de Ro cher . The co lle ction of thi s rust on northern Lab r ador tea 
constituted new herbarium re cord for the region . 

Comandr a Bli ster Rus t ,  Cronartium comandrae Pk . 

Comarldra b li s t er rust was found in near ly all Y01.mg j ack p ine s t ands 
examined .  No s ever e ly infe cted s t ands were lo cated although 10 - 20 per­
cent o f  j ack p ir.e b ordering the highway between Fort Providence and B ir ch 
Lake had branch and stem infections . 

Ttle permanent p lot e s t ab li shed in 1965 to study the r ate o f  spr e ad 
o f  tLi s di s e as e  was r e - examined .  Low mortality was noted in the p lot . 

The known r ange of thi s  rust on the alternate ho s t ,  northern 
comandr a, was extended to within 65  mile s of the tree line . 

A hyperp ar asite of rust s Clado sporium sp . was co lle cted on j ack 
p ine near Fort Providence . An ins e ct ,  D ioryctr i a  z immermani Grt . ,  was 
found in comandr a b li ster rust c anker s in many are as of the District . High 
populations were noted 60 miles north of Fort Providence along the Ye llow ­
knife Highway . 

Sweet Fern Blister Rust, Cronart ium comptoniae Arth . 

Thi s  rust was fir st reported from the Northwe s t  Terr itori e s  in 1965 , 
In 1966 surveys were conducted to determine its northern di str ibution on 
j ack p ine and on the alternate ho st Myri c a  g ale L .  Butt c anker s  on j ack 
pine were found from the Northwe s t  Territor i e s  Boundary to the northern limit s 
o f  j ack p ine . The mo s t  northerly co lle ctions were made on j ack p ine and 
Myr i c a  gale L .  near Fi shing Lake , 60 mi le s  north o f  Ye llowknife . In thi s are a  
20 p e r  cent o f  the s t and was infe cted with butt c anker s .  A p arasite o f  rust s ,  
Tub er culina maxima Ro str . was co llected at Little Do ctor Lake . 



Ho st 
Coniferous 

White spruce 
Black spruce 

Tamarack 
Jack p ine 
Lodgep o le p ine 
Alpine fir 
JU .. YJ.iper 

C aus al Agent 

Ins e ct 

Leaf b eetle, 
Chalcoide s sp . 

Leaf beet le ,  
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TABLE I 

SUMMARY OF INSECT AND DI SEASE COLLE CTI ONS BY HOSTS 

Co lle ctions Ho s t  Co lle ctions 
Ins e ct Di s e ase Dec iduous Ins ect 

80 28 Wi llow 25  
14 25 
33 1 Aspen 19 
22 21 Bals am pop lar 4 

2 10 Alder 3 
0 1 Bir ch 2 
1 11 

152 97 53 

Ins e ct co lle ctions from mi s ce llaneous ho s t s  18 
Disease co lle ctions from mi s ce llaneous ho s t s  150 

TABLE II 

GRAND TOTAL 498 

OTHER NOTEWORTHY INSE CTS AND DISEASES 
WHI CH OCCURRED IN THE MACKENZIE DI STRI CT , 1966 

D i s e a s e  

12 

3 
5 
2 
6 

28 

Ho st Remarks 

T .  aspen High populations in the 
Fort Providence are a .  

Chrys ome la semota Brown B .  pop lar 
Willow 

Numerous along the Pe ace 
River in W. B . N . P .  
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TABLE II - Other Noteworthy Insects and Diseases - Cont td .  

Causal Agent 

Needle miner, 
Coleotechnites sp . 

Leaf tier, 
Comp solechia niveopulvella 

Cham. 

Spruce coneworm, 
Dioryctria renicullela (Grote ) 

Zimmerman pi.ne moth, 
Dioryctria z immermani Grt . 

Gall mite, 
Eriophyidae 

Grey willow leaf beetle, 
Galerucella decora Say 

American aspen beetle, 
Gonioctena americana (S chaeff . ) 
Leaf miner, 
Gracilaria sp . 

Pine root collar weevil, 
Hylobius warreni Wood 

Yellow-headed spruce sawfly, 
Pikonema alaskensis (Roh . ) 

Host 

B .  spruce 

T .  aspen 

W. spruce 
B .  spruce 

J .  pine 

Willow 

Willow 

T. aspen 

Alder 

J. pine 

W. spruce 
B .  spruce 

Remarks 

Generally light, common 
in the Hay River are a  
and along the Yellowknife 
Highway. 

Low populations in the 
District . 

Present in low numbers 
in association with the 
spruce budworm. 

Comandra blister rust 
cankers heavily infested 
with this insect near 
Mile 60 Yellowknife High­
way. Low populations 
elsewhere in the District . 

Severe infestation in 
the area north of Yellow­
knife . 

Populations low in t�e 
District . 

Low populations in W. B .N . P .  

Severe infestation in 
the town of Hay River . 

The known range of this 
weevil in Canada was 
greatly extended by the 
collection of specimens 
near Enterprise N .W. T .  

Present in low numbers 
at Fort Smith, Fort, 
Simpson and near Fort 
Providence . 
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TABLE II - Other Noteworthy Insects  and Disease's - Cont t d .  

Causal Agent Host 

Weevil, J. pine 
,Pis sodes sp . 

Leaf tier, T .  aspen 
Pseudexentera improbana oregonana 

Disease 

SprlA.ce cone rust, 
Chrysomyxa pirolata Wint . 

Pine needle rust, 

Wlshm. 

Coleosporium asterum (Diet . ) Syd . 

Leaf rust of  raspberry, 
Gymnoconia peckiana (Howe ) 

Trott . 

Needle rust of juniper, 
Gymnosporangium cornutum 

Arth . ex,  Kern 

Needle rust of juniper, 
Gymnospora.Ylgium tremelloides 

Hartig 

Pine needle cast, 
Hypodermella concolor (Dearn. ) 

Darker 

Discomycete, 
Lachnellula arida (Phill. ) 

Dennis 

One- sided pyrola 
Green pyrola 

Aster ' 

Dwarf raspberry 

Dwarf juniper 

Dwarf juniper 

Lp . pine 

Lp . pine 

Remarks 

Collected prom the root 
collar of j ack pine re ­
generation 60 miles 
north of Yellowknife . 

Low populations in the 
Fort Smith area. 

Collected on these  hosts 
near Rae . Range extens­
ion northward . 

Collected near Fort 
Smith, Fort Providence 
and Nahanni Butte , 

Collected near Peace Point, 
new herb arium record for 
the N . W. T .  

Light damage at Fort Liard 
Tower . Most northerly 
collection in Canada . 

Collected at Fort Laird 
Tower . New herbarium 
record . 

Light damage at Fort 
Liard Tower . Range 
extension northward . 

Collected on Cronartium 
comptoniae Arth. canker 
at Cormack Lake . 
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TABLE II - Other Noteworthy Insects  and Diseases - Cont ' d .  

Causal Agent 

Spruce needle cast, 
Lophodermium fi liforme Darker 

Needle cast, 
Lophodermium juni erinum (Fries DeNotaris 

Larch needle cast , 
Lophodermiunl laricinwn Duby 

Pine needle cast, 
LOEhodermium Einastri 

( S cl'.:.r ad . ex Fr . ) Chev . 

Leaf spot, 
Marssonia Eotentillae (Desm. ) 

Magn . 

Willow leaf rust,  
Melampsora epitea Thuem. 

Decay fungi� 
Melanconis alni '1'uL 
var . marginalis (Pk , ) Wehm. 

Leaf spot, 
Myco sphaere lla populi co la 

G .  E .  Thompson 

Canker and die back, 
Nectria cinnabarina (Tode ex Fr . ) Fr . 

Western gall rust, 
Peridermium harknessii  

J .  P .  Moore 

Host 

W .  spruce 

Dwarf juniper 
Creeping juniper 

Tamarack 

J .  pine 

Marsh cinquefoil  

Willow 

Alder 

B .  poplar 

Elderberry 
Alder 

J .  pine 
Lp . pine 

Remarks 

Light needle cast on 
spruce regeneration near 
Fort Providence . 

Range extension far north­
ward . Collected 100 miles 
south of Coppermine . 

New host record . Most 
northerly collection of this 
needle cast in the Region . 

Caused light foliage damage 
near Fort Providence . 

Severe foliage damage at 
Hay River . New herb arium 
record for the District . 

Common in the Di strict . 
Range extension to the tree 
line . 

New distribution record for 
the Region. 

Caused light damage in the 
Di strict .  New herbarium 
record. 

Light at the Fort Simpson 
Experimental Station . 

Moderate damage located 
near Fort Liard Tower . 
Light to moderate damage 
occurred at Trout and 
Cormack lake s • 
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TABLE II - Other Noteworthy Insects and Diseases - Cont ' d .  

Causal Agent 

Needle rust, 
Pucciniastrum sp . 

Spruce needle rust, 
Pucciniastrum arcticum Tranz 

Fir needle r"Clst, 
Pucc:iniastrum goeppertiar.� (Kue:-m. ) Kleb . 

Host 

W. spruce 

Dwarf rasberry 

A.  fir 
Cowberry 

Leaf rust on alpine bearberry, Alpine bearberry 
Pucciniast : Jlll spars"urn (Wint , ) E .  

Fischer 

Tar spot, Dwarf birch 
Re:!:uniellcpsis  betlllina 

(Fr . ) v .  Arx . 

iI'ar spot , Willow 
Rhytisma salicinum (Pers . ) Fr . 

Cafl.ker of willow, Willow 
Valsa salicina (Pers . ex Fr 0 ) Fr , 

Leaf spot, Twin flower 
Venturia dickieii (Berk . & Br . ) 

Ces . & de N .  

Shoot blight o f  balsam poplar, B .  poplar 
Venturia populina (Vuill. ) Fabric 

Aspe.n shoot blight, 'r . aspen 
Venturia tremulae Aderh. 

Remarks 

Light infection at 
Wrigley and Fort Liard . 

Range extension north­
ward to Nahanni Butte .  

Light on these hosts at 
Fort Liard TOWer , New 
herbarium record for the 
Di strict on cowberry . 

Range extension nort.:!::'. to 
the tree line . The :;elial 
stage of this  rust on al­
pine bearberry was suc::>­
essfully innoculated to 
whi te spruce foliage at 
the Calgary Laboratory. 
This  constituted a new 
North Americrul re cord . 

Range extension far north­
ward o:n t�iii:3 host . 

Common in the District . 
Caused only light fo liage 
damage . 

Range extensio:l1. to ti:-le 
tree line . 

New herbariulll record . 

Light infection near Fort 
Liard and Fort Providence o 

Infection light near Wrigley 
and Fort Liard. 
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LOCAT ION OF POINTS WHERE INSECT 
COLLECTIONS OR F IELD RECORDS 
WERE TAKEN IN 1966 
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LOCATI ON POINTS WH ER E D ISEASE 
COLLECTIONS  OR FIELD RECORDS 
WERE TAKEN IN 1966 
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INTRODUCTION 

The survey of  the Yukon Di strict in 1966 did not reveal any serious 
insect or disease outbreaks . Damage to aspen foliage was attributed m,ainly 
to a leaf roller and the poplar serpentine miner . Conifers were relatively 
free from attacks by insect . 

Spr�ce needle rusts  were evident throughout the District . Collect­
ions of spruce shoot rust were made in the west- central portion of the 
District . Needle casts of lodgepole pine and spruce were common throughout 
the District . 

INSECT CONDITIONS 

Cooley Spruce Gall, Adelges cooleyi (Gill . ) 
Damage to b lack and white sprlwe by the Cooley spruce gall aphid 

was relatively light in the Yukon in 1966. Very low populations were found 
58 miles west of Dawson, 37 miles north of Whitehorse, 21 miles south of 
Carmacks and. along the Alaska Highway from Watson Lake to the Yukon-Alaska 
Boundary. A :rligt� population on white spruce was reported 30 miles west of 
Hai.nes J·un,:;tion on the Alaska Highway. 

Leaf 'I'ier, Compsolechia niveopulvella Cham. 

This leaf tier was common throughout the range of trembling aspen 
in the District in 1966 . Low populations occurred along the Alaska Highway 
from Watson Lake to near Haines Junction, along the Mayo Highway from White­
horse to Mayo, and 51 miles southeast of Ros s  River . Medium populations were 
observed along the Mayo Highway at Mile 76, 102 ,  118, and 139 and along the 
Alaska Highway at Mile 8:)9 . High populations were observed along the Alaska 
Highway at Mile 859, 885 , and 990 and along the Dawson Highway at Mile 2 .  

Poplar Serpentine Miner, Phyllocnistis populiella Cham, 

The poplar serpentine miner was common to all aspen stands examined 
irl the District in 1966 . Moderate damage to tremb ling aspen leaves oCcltrred 
along the Alaska Eighway at Mile 784 and Mile 1152 and 8:) miles north of  
Watson Lake . Severe damage was reported along the Canol Road, in the vicinity 
of Watson Lake, and in the Beaver Creek region. In all other aspen stands 
in the District, light damage was evident . 
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Low populations in widely s cattered areas also occurred on balsam 
poplar and black cottonwood . 

DISEASE CONDITIONS 

Spruce Needle Cast, Bifusella crepidiformis Darker 

Thi s needle cast was common on spruce throughout the Yukon in 1966. 
Light damage to white spruce was evident at Mile 34 Dawson Highway, Mile 
139 Haine s Highway, Mile 1206 Alaska Highway and along the Mayo Highway at 
Mile 80 and Mile 160 . The disease was responsible for moderate to severe 
n castingH of white spruce needles at Mile 120 Mayo Highway, Mile 82 and 
Mile 91 Lawson Highway, and Mile 101 Canol Road. Moderate to severe damage 
was observed in black spruce stands 88 miles southeast of Ros s  River and at 
Mile 30 Dempster Highway . 

Sprllce Needle Rusts, Chrysomyxa spp . 

Spruce needle rusts were present in most black and white spruce 
stands examined in the Yukon in 1966 but dry weather hampered spore 
germination which resulted in a generally low incidence of infection . 
Light damage was evident along the Alaska H.ighway from Watson Lake to the 
Yukon-Alaska Boundary, north from Watson Lake on the Cantung Road for a 
distance of 110 miles,  east of Ros s  River along the new highway to the 
Cantung Road, along the Mayo highway from Mile 120 to 230, and in spruce 
stands surrounding Dawson . Moderate damage in stands of mat'lITe spruce 
was observed in the region west of Mile 1105 Alaska Highway to near Beaver 
Creek . Severe damage was present on a few regeneration spruce in the same 
area. 

Spruce Shoot Rust , Chrysomyxa woroninii Tranz . 

In 1966 this  rust was found on the primary hosts,  black and white 
spruce, from Mile 0 to Mile 45 Dempster Highway, west of Dawson to Mile 49 
Sixty Mile Highway, and at Mile 1206 Alaska Highway . A collection on the 
alternate host, Labrador tea, was made 49 miles west of Dawson . 

Pine Needle Casts,  Hypodermella concolor (Dearn . ) Darker 
Hypodermella montana Darker 

These needle casts were common in most pine stands examined in the 
Yukon District during 1966 0 H .  concolor was responsible for light to 
moderate damage of the 1965  n;edles at Mile 722 Alaska Highway and Mile 189 
and Mile 230 Mayo Highway. 
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Light damage caused by fl. montana was present at Mile 780 Alaska 
Highway, 97 miles southeast o f  Ros s  River, and 116 miles north of Watson 
Lake on the Cantung Road .  Severe damage to needles on mature pine was 
evident at Mile 53 Canol Road. 
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TABLE I 

SUMMARY OF INSECT AND DISEASE COLLECTIONS BY HOSTS 

Host Collections Host do lle ctions 
Coniferous Tnsect :Disease 

White spruce 18 68 
Black spruce 3 12 
Lodgepole pine 0 28 
Alpine fir 0 4 
Tamarack 1 2 

22 114 

Deciduous 

Trembling aspen 
Balsam poplar 
Black cottonwood 
Birch 
Willow 

inse ct bisease  

52 17 
10 22 

5 9 
1 2 
3 32 

71 82 

Insect collections from miscellaneous hosts 
Disease collections from miscellaneous hosts 

1 
35 

GRAND TOTAL 325 

TABLE II 

OTHER NOTEWORTHY INSECTS AND DISEASES 
WHICH OGCTJRREJ IN THE y�rKON DISTRICT, 1966 

Causal Agent 

Insect s :  
Poplar bud-gall mite, 
Aceria parapopuli (Kiefer ) 
Gall aphid on conifers ,  
Adelges lariciatus (Patch ) 
Wolly larch aphid, 
Adelges strobilobius (Kalt . ) 

Large aspen tortrix, 
Choristoneura conflictana (Wlk . ) 

Host 

T, aspen 

W. spruce 

B .  spruce 

T .  aspen 

Remarks 

Collections made at Mile 809 
and Mile 884 Alaska Highway. 

Low population 69 miles 
north of Watson Lake . 

Collections made 88 and 127 
miles southeast of Ros s  
River . 

Low populations observed at 
Mile 45 and Mile 118 on the 
Mayo Highway. 
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TABLE II - Other Noteworthy Inse cts and Diseases - Cont ' d .  

Causal Agent 

Spruce gall aphid} 
Pineus pinifoliae (Fitch ) 

Diseases �  

Yellow wi tc::� I s broom of spruce ,  
C�Irysomyxa arctostapt.yli Diet , 

Host 

B .  spruce 
W. spruce 

B .  spruce 
W. sprt:.ce 

Spru-:;e need:::"e r\.,lst, Crowberry 
Clcrysomyxa empetri Schroet . ex Cumm. 

Spr"JJ;e needle rust,  
Chrysomyxa weirii Jacks . 

Comandra blister rust, 
Cro:QartiillIl comandrae Pk . 

liyperparasl te of needle rust,  
Darl"J.ca fi1'J.ill (Biv . ) Cast . 

Pine needle cast, 
Elytroderma deformans (Weir ) 

Darker 

Sprace needle east, 
Lophodermi'J.ill filiforme Darker 

Spruce needle cast, 
Lophodermium macrosporum (Hartig) Rehm 

Pine needle cast, 
Lophodermium pinastri (Schrad.  ex  Fr . ')Chev . 

Willow leaf r'Q.st, 
Melampsora epi tea Thuill 

W. spruce 

Lp . pine 

W. spruce 

Lp . pine 

W. spruce 

B .  spruce 

Lp . pine 

Willow 

Remarks 

Six collections taken at 
s cattered points in Central 
Yukon . 

Common tr�oughout the Yukon , 

One collection made at Mile 
53 Canol Road , 

One collection made at Mile 
674 Alaska Highway. 

Collections taken at Mile 
735 and Mile 905 Alaska 
Highway. 

Mile 1145 Alaska Highway and 
Mile 30 Dempster Highway. 

One collection taken 5 
miles southeast of Watson 
Lake . 

Infection causing severe 
damage 49 miles south­
east of Ros s  River . 

One collection taken 127 
miles southeast of Ros s  
River . 

Found throughout the range 
of pine in the Yukon . 

Common throughout the 
District .  
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TABLE II  - Other Noteworthy Insects and Diseases - Cont ' d .  

Causal Agent 

Western gall rust.,  
Peridermi'IJ1n harkJleSsii  

J .  P o  Moore 

Fir needle rust, 
Pucciniastrum goeppert.ianum 

Tar spot, 

( 'K" . .. ,,,;i" n) Kl b . ...... '-" .. ___ �..... . e ·  0 

Rhytisma salicimun (Per s . ) Fr . 

Shoot blight of  balsam poplar, 
Vent.uria ]2opulina (Yuill. ) 

Fabric 

Aspen shoot b light, 
Venturia tremulae Aderh . 

Host 

Lp o pine 

A. fir 

Willow 

B .  poplar 

T .  aspen 

Remarks 

Collected 146 miles south­
east of Ros s  River and at 
Mile 657 and Mile 838 
Alaska Highway. 

Light. damage at Mile 92 
C anol Road and Mile 715 
Alaska Highway • 

Common t.hroughout t.he 
Yukon. 

Six collect.ions taken at 
s cattered points in the 
Dis·�rict . 

Collected at Mile 824 and 
Mile 1206 Alaska Highway, 
Mile 120 Mayo Highway and 
Mile 15 and Mile 58 Dawson 
Highway, 
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Nematus sp " ,  S awfly " " � . . . . . . . . . . . . . . .  " • . . . • . . . . • •  , • , . • • . . • .  

Nematus ventralis Say, Willow sawfly • • • . . . • • • • . . • . . • . • . • • • •  

Neodip.rion s:p O !J  Sawfly � " ., , . .  (] ., " . . . .  GI 1:1 , " " • , • , • " • •  " • • •  " • •  " • • •  

56 
67 
56, 
24 
16, 
16, 
68, 
16 

67 

56, 67, 78 
28, 68, 78, 87 
87 

Neodiprion abietis (Harr . ) ,  Balsam-fir sawfly • • • • • • • • • . • • • •  

Oligonychu� '��unguis (Jac . ) ,  Spruce spider mite • . • . • • • . . • • •  

OperopLtero b r c.'.:.:eata (Hulst ) ,  BrlJ.ce spanworm • . • • . • • . • . . • . • •  

Petrova albica£.it;a� (Busr::k ) ,  Pi t eh nodule ma..�er • . • • • • . . • • •  

Pb.enacase s p=_� .. ifo liae (Fitr::h) , Pine needle scale • . . . •  0 • • • • 

Phyllo cnJ-s-t, l s  pOPJcli e l1a Cham • . , Poplar serpentine miner • • • • 

Pikor:ema alasksEsis (Rotl . ) ,  Yell.ow-headed sprlwe sawfly 0 • •  0 

Fikonema dimmc ck"H ( er e  s s • ) ., Green-he aded spruce sawfly • • • •  

Pineu.§. �ifo1iae. (Fit':�h ) ,  Spruee gall aphid • • 0 . '  • • • •  0 • • • • •  

5,  13, 28, 37, 39, 40, 
56, 68, 85,  95,  108 
17, 24 , 53,  64, 79, 99 
53, 87 

Pis S()de .3 fj'p 0 ::: 'Weerv'i 1, 8 0 (I 0 0 e 0 0 0 � 0 " (I " 0 0 " (7 (.I 0 0 " fJ ., 0 0 " 0 " Q Q 0 G O O "  0 0 " 

Pis sode s !'.:.:!.�.§.lma;:;E;j hopk . , Engelmar.:x:. Spr\l,,;e weeviL . . . • . • • •  

�sodes termi:rLaJ�{� s Eop"f ing, :Sodgepo le terminal weeviL • • • •  

Pr:l stiEhora e.r'i .:�hsonii. (r{tg . ) ,  Lare�� sawfly. , . • • • • • • • • . • . • •  

Pset:dexentem impr:;�b ana oregonana Wlsbm. , Leaf tier • . • • • • • • •  

Rha:bdopl!.a� s1r{ainei Felt, Cedd.omyid galL . . • . . . . . . . . . . . . . •  

S�e!:da ealGar a�� S a�l, I:oplar -borer " . . . . .  ., . .  ., . " o • • • •  It " � • ., " " 
S ci ap'hil.&. d Clplex Wlsr,m. , Leaf roller . . . . . . . . . . . • . . . . . . . . . • •  

DISE:ASE: 

Apios£�.!�i:na colli.r.;.sii. ( S C�lW . ) v .  Eob"r;.el, Apiosporina wit C!h I S 
broom • •  

Arceuthobi�!.2E: ��!:ic9.£� Nutt ,  ex Engelm. , Dwarf mistletoe • . •  

IJII1 
Armillaria mellea (Var,cl ex Fir . ) Q!).e1. , Shoestring root rot • • 

AtrO'PeIlis I21.nIpt.ila (Weir ) Loman & Cash, Atropell.is 
ca..l'lker • • •  " • " • •  " • , • 

Bifuse11a aJ2iet.i.s Dearn . , Fir needle east. • • • • • • . •  , • • . • • • • • • •  

Bifusel�� �'r�IXfo;;;!£is  Darker • • • • • . . • • . • . • • • • • • • . • • • • . • • • • •  Bi!��� l;�Jleari s (Pk. . ) Hoe�el:n . ;,  Needle (;ast • • • • • • • •  " • • • • • •  

112 
100 
17, 28., 68, 79,  88 
28, 56, 68, 79, 88 
3, 17, 28, 53, 64, 75, 

85 , 95  
17,. 100 
75 
79 
17 

56 
5, 24, 38, 47, 64, 79 

5, 17, 24, 42, 68 

25, 76 
42 
4, 28, 79, 88, 96, 109 
29 

53., 
85, 

Chrysomyxa .arcJ::,o staphlli Diet . , Yellow wi tell I s broom of spruce 56, 96, 112 
Chryso�� .em:e..e: ri S cb.roet . ex Cumm. ,  Sprur:.!e needle rust . . . .  37, 39, 96, 112 
Chrysomyxa :ledi de Barry, SpruGe needle rust . . . . . . . . . . . . . . . .  96 
Chryso�xa Jed} (;ola Lagerh . , Spruc;e needle rust . . . . . . . . . . . . .  96 

,Qhr;ZE.0!l1Yxa SfP • .  l Gpruce needle rns-ts • . • . . • • . . . • • • • • • •  , • • • • • •  4.! 25, 42 ,  

Chrysoll10'xa r :irola;!-�a Wint . ,  Spr,;cce cone rust . . . . . . . . . . . . . . . . .  6, 1'7, 42, 65 .� 100 
'Chrysorrwxa �eiiii ,Jacks . ,  Spruce needle rust • • . . • • • •  0 • • • • • • • 29, 37, 40 , 96 , 112. 
Chrysom;:vxa wc ru:; i'!::lii Tranz . ,  Spr:.1ce S11007, rust • . . .  , . 0 • •  0 0 • • • 88, 97, 109 
Cibori r,j.a .£s t::::::���ol�i rro:n� Whet o ,  Poplar ink spot . . . . . . . . . . . . . .  25  . 
Cibo1ZiJ�i a �:::.eli:l ( Seaver ) Seaver, Poplar ink spot • . • • • • • •  4, 25 ,  57, 65, 76, 85 
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OQ c comyces hiemalis Higgin s ,  Le af spot • • • • • • • • • • • • • • • • . • • • • • •  29 
Co leosporiwn asterwn ( Diet . ) Syd . , Pine needle rust • • • • • • • • • •  29, 42, 57, 68, 88, 

100 
Cronartium coleo spor ioide s Arth . ,  The stage o f  f. harkne s s i i  86 

and P .  stalactiforme whi ch 
o ec·::.r s .  on the al'::';ernate 
ho st . 

Cronar:��'l;� c��drae Pk . ,  Comandra l ·1i ster rust . •  , . . . . . . • • • • •  29, 68, 79, 88, 97, 
Cronart i1,;Jll £omr;-:o:'li ae Ar th . � Sweet fern. b li ster rust • . • • • . • • • 97 112 
Cronarti c;m rib i co la J .  . F i s cher ,  Wr�ite p i:c.e b li ster 

rust . . . • . . • . • • •  42 
1ip lodi a t'ume faciens ( Shear )  Z alasky, Pop lar branch galL . . . •  

Elytroderma deformans (Weir ) Darker, Pine needle cast • . . . . . . •  

79 
4, 25, 39, 40, 80, 

112 
Erwi.�lia arnylovor a  ( Burrill) Wins low , Fire b light . . . . . . . . . . . . •  57,  68 
Fenus§: p·c;:.s ill� ( Lep . ) ,  Birch leaf miner . . . . . . . . . . . . . . . . . . . . •  , 5 
Gloeo c:ory:r:e:'Jll ci.nereDJll Dearn . , Fine needle cast . . . . . . . . . . . . . .  29 
Gy!!!;r.o corda £!:...cki ana rHow e )  Trot.t . ,  Leaf rust o f  r aspberry • • . .  100 
Gymno sp0:E:� corno.ttlill Arth . ex Kern, Needle rust o f  

junip er . . • . • • .  100 
Gyrn."1o spora!lgium treme lloides Hartig, Needle rust o f  

JU ... "1iper • . . • • • •  

Herpotr.i c:)1 gigra Hartig, Snow mOl;�ld • • .  , . . . . •  " • • • • • • . . • . • . • • 

t;tpodermel1.a �:or,,;olor ( De arn . ) D arker, Pine needle cast • • • • • •  

Eypoderme l la monta..."1a Darker , Pine needle cast • . • • . • • . • • • • • • • •  

HY'podermel1a nervata Darker, Fir needle cast • • . . . • • • . • • • • • • • •  

�o2SY}.o!,,, I?E.:;:�:inatwn (Klotz che ) eke . ,  Hypoxylon cank.er • • • • • • • •  

La·", I''''''l e 1 ''; ·''' ·' a " 'Y'l' d" ' a (' P'h l' -ll ) De""'lll' s Dl' ,� "'om;'\T�'e+e _::::::: . .:,.::.,;:;:�:�,:..;;.:;;;:,._: ,=-..�..:...'" . ' .�... e .,1...LJ.." )::i \..� J \",; v " I)  II • • •  0 " " I) • • II • • 

..f::�!.::.c� ��,e:''',ra�.fPl'a 'I'homp son, Bals am pop lar leaf b light • • • • •  

I:cJ?LC2:�E.m:i�:m fLl:if(� Dark.er , Spr:-lCe needle cast • • • • • • • • • • • •  

'r " ,  .,. � ", . ,  · .. · .. i .. · , , , '  .. . . . ' ( F" ) D N +- ' N dl ' 0  ,t �:-" -E- -;,;,�m.�.� .;,L ::.!.Lper L,lll _ rles e o .... arl s ,  ee e "as • • • • • • • •  

100 
4.3 
4, 29, 43, 100, 109 
4, 17, 30, 69, 109 
69 
57 
100 
30, 57� 76, 88 
30, 69, 101� 112 
101 

l:�:!:",.Od':TE.'( ;n.! �l.8.:,Ci �' :i�:"J� D:;: .. by, !Jar ::h r:e edle east . . . . . . . . . . . . . . .  101 
Lop� .o��� JYl �§:_::r'o spor:';lffi (Hartig ) Rerlll, Sprut.:e needle east • • •  4, 30, 88, 112 
.LoptLodermj� pl!eae ( F ckL ) Hoehn . , Spruce needle cast • . • • • • •  30 
LopL:)derm:L:::� pi:nast,ri ( S cllTad . ex Fr . )  Chev . ,  Pine needle 

cas t .  " " . . .  (I (1 " II • 

Mar 8 scn:�!"El: J?9 .. :te:n�:.H lae ( De sm . ) Mag::::'" I,eaf spo-t • . • . • • • • • • • . • • •  

�_�'i0:rlina .L� ::em0"io i li s  (ElL & Ev . ) Kleb . , Poplar leaf 
spo·t II " " " " " II> " f1 

Me lampsora epi t e a  i'll�m . ,  Willow le af rust . .  , . . •  , • . .  , , • . • . • • . • MelaIii:ps0:;:8: medv.s ae Thuemo ,  Lar ch needle rust . . . . . . . . . . . . . • • • •  

Me lamp sora o ecidentali s Ja.,;ks . ,  Leaf rust . . . . . . . . . . . . . . . . . • • .  

]'1e lancoLi s "  a1:!!:!: 'ruL , v al' . margin�li s ( �k . )
, 
Whehm. , 

Decay f "LLl1gl • . . . . . . . . • . . . . . • •  

Mycosp�laerella populi cola G. E . .?I:lomp son, Leaf spot . . . . . . . . . •  

NeCtria cinnab a:rina T'Tode ex Fr . )  Fr . ,  Canker a...l1d die b ack • • •  

Neop e c::kfieo::::lteri( 1= k . ) Sace . ,  Snow mould , . . . . . . . . . . . . . . • . • •  

Nothopb.acidh:m al: i etinel1um ( De arn ) Reid & Cain, Fir 
needle cast . .  � . • . . . .  

101, 112 
101 

4, 14, 30 , 37, 69 
80, 88, 10 1, 112. 
30, 57 
14 

10 1 
101 
30 , 101 
43 

69 
Periderm:i c� l�a:r�.E:.�.s ii J .  P.  Moore , We ste2:'n gall rust , . . • . . • •  69 , 86, 10 1, 113 
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Peridermivlll s talact i forme Arth . & Kern, St alact i forme rust • • •  

Po llac cia radi o s a  ( Lib . ) B ald , & e i f .  Aspen shoot b li ght • • • • •  

Phaeo cryptoplls Xl'u,dus ( Pk . ) Petr . , Ne edle cast • • .  , • . • . . . • . . • • •  -- ----- . � Podo sphaera c l�'1desti:na (Wallr . ex Fr . )  Lev . ,  Powdery mi ldew 
P'ueciv ... iastr·UJn sp 0 .' Ne edle rust 0 8 � 0 " " • 8 00 • •  0 • •  01 " 0 " • 01 01 0 " III • " 0 0 • 0 • 

Pl.1ccinias�;.rI;.m ar :�ti CGlll Tir arz , Spruc:e needle rust . "  • . .  , . • • • • •  

Puc '.j.n i B:s �r�:lll �i :�obii Ot,th . .  � Fir needle rl7,st • • • • • . • • • • • • • • • •  

PL�c �:h': i as':;T u.m goepper ':. i an:.ml (Kuer.x� ) .9 Fir needle rust • . . • . • • • •  

Kleb . 
P'�<·� ��:��s·:·_'r":� spa

.
r s·'clTI. ( Wi:r.J:t� o ) E o  F i s et. ;, lleaf rll s t e  01 0 0  Q G • • •  " . " 

Ret.mi Edlc.2 s i� 1.:e talina ( Fr , ) v .  Arx ' .9 Tar spo t; , . a . ' . "  • •  " • •  , 

Rbib do �:line p s e ij�dc t s J,gae Syd . , Douglas fir needle cast • • • • •  , . 

m,yti sma s a l.i �dn,1.ffi ( Per s . ) Fr . ,  Tar spot , • .  , ' , . . . . . •  , . , . . . • • •  

<::: ar' i 'O-'-·Y" . .•. ' ,
. 

'
.
: "'

. 
n "  " : 'llr; prd'" (n,",L;'h",, ) Kor f C"p'r" " 'e ''''e edle cas+ 

)J '- � .J.. ..L ' .� ,_ . "  .... � �  £:..l.. u-.�.�I..:.. :...lr \ .  ,,-��ll , . 0 , U \A, ." ,:".1 U Q  0 01 e .  

·Sep .. t;g:LC;;0Th�r� .o;a:.lofde:�Jn ( De arn . ) & B i sby, Le af spot . . . . . • • • •  

Septor i a  al::-.i fo:.i a  (Ell, ) & EV a ,  Leaf spot of alder . "  . .  0 0 , • , 

SeptO� car aganae ( Jar::z " )  Died o , Le af spot , . . . . . .  0 • •  , • , • •  , • •  

SphaeroT:�eca mag:::.la:.":' i s  (Wallr . e x  Fr . )  W ,  B ,  eke . ,  Powdery 
mi ldew . • •  

Val s a  s ali ':,i na ( l:'er 8 .  ex F'r 0 ) Fr " Canker o f  wi llow . .  0 • 0 • • • • •  

veL"Sr"i a  di ckiei i ( Berk o & Br 0 ) Ces & de N . , Leaf spot . . . • • • .  

Vent .1.r i a  popi.:�li.ea (Vui ll. ) Fabr i c ,  S!"�oot b light of b al s am  
pop lar • • • • • •  

Vent crri a  "tremu.lae Ader::: .. . , Aspe::J. shoot b li ght . 0 0 0 0 • •  0 0 0 • • •  0 • • •  

MIS CELLANE'JiJ::'; 

C l ima't·i (:: d.ClIllagE� " . " 1 " II' " " " " " " ,.  IJ "  � " " " "  .. " " "  0 " " " "  " " " ., " " IJ " "  " "  " 0 "  , GI (I 

C l'�pi;ng ()f" aspe:r� " " "  .. '" " ,) " IJ " , " " IJ :'I " " " , " " " 0 G " 0 0 " " " " 0 " GO , CI " " " IS 0 ;)  I) " 

Cone ins e c."t� s o " " " " " " " " " " ,,  0 ., ,, ,, ,,  0 II ' " '' '' ''  (} " " .,  () CI " " " " " " " " " " " " " " " " " " .  

E ai �l. damage I) " " ., " " " " " 0 " " 0 " " " fJ " 0 .J " " 0 " 0 " " ? " " ? " " " I) ., " " " " (I 0 " 0 " " " " • " 

Pi.r..:.e needl.e \.:as:: o ('J " " " " " " 0 " " 0 0 Q 0 " " 0 0 " " " " " " (I 0 " " 0 0 "  (I " " " 0 " " " " 0 • " "  

Red b e  lot Q " " " " 0 " " " () 0 0 0 0 0 " 0 " " " " " " Q 0 IC () " (; ., 0 " " " 0 III " It " $ 0 " " III " " " It " l1li , e " 

Spruce needle (�a,s t, 0 ? " 0 " " " " " 9 (I " 0 0 " " " " " 0 " " 0 " " 0 fa " ., " (I " " lOt 0 0 lOt 0 It • •  0 D 

We a :: t.'.e:: 

HYPEHPAR.AS= '�:E:S 

.Qla�LEE sp . , Hyp erp ar as ite of r0�st . ,  • • • •  , 0 • • • •  , • • • • • • • • • • 

Co lle+o :;r i ' " ' Jill gloeosporioide s  Penz o s ensu von Arx . --- , 
Hyperpar as ite o f  dwar f mi stletoe • • •  

D a:r:J.u :: a  fi l.r::�� (Biv . ) Cast . , Hyp erparas ite o f  needle rus t • • • . . •  

£��C?glo�� g p.l !. i  1. . E ll. .� HY1lerpa:r asi te o f  dw arf mi s t letoe . . 
[Tl;Lber ct:.�,i:Y]a maxim9:, Ro str . ,  Hyp erp aras it.e o f  sweet fern b li ster 

17, 43, 
57, 20, 
30 
30 
102 
102 
54, 65, 
43, 54, 

102 
102 
31 
43, 102 ,  
31� 89 
18, 31 
89 
14 

31 
102 
102 

89, 102 ., 
14, 69, 

15 
31 
42 
31, 69 
31, 77 
14, 26, 
31 
4 

88, 97 

26, 46 
29, 57, 
26, 46 

rust • • .  97 
Walro:!:.hieXt§: �r ,�e :,tLob i i  (Pk . ) S acc: . , Hyp erp ar as ite o f  dwar f 

mi stletoe . . . 0 46, 69 

65 ,  86 
88 

88 
69, 102 �  113 

113 

113 
102,  113 

57 

76, 110 
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