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INTRODUCTION 

Following is the annual report of the Forest Inse ct and Disease , 
Survey of the Alberta - Northwest Territories - Yukon Region for 1967 . It 
includes information formerly appearing in the "Annual Distri ct Reports" 
and outlines the activitie s of all major elements of the Survey Section. 
This departure from previous practice is in response to a long felt need to 
present a. more comprehens ive statement of Survey activities and accomplish
ments and to report inse ct and disease conditions on a regional rather 
than a distri ct basis. 

OBJECTIVES 

The Forest Insect and Disease Survey is responsible for investi
gating the occurrence , ,abundance and damage caused by forest insects and 
diseases and for observing and re cording related biologi cal phenomena. To 
meet these obj e ctives , annual surveys of the region are conducted, damage 
appraisals are made, spe cimens of inSEcts and diseases are collected, iden
tified and catalogued and problems related to Survey objectives are investi
gated. Much of the data collected is recorded on punch cards and tape for 
computer analyses . Periodi c and annua.l reports and publi cations ensure 
dissemination of information obtained through Survey activities. 

ORGANI2.,ATION 

The organizational structure of the survey has been modified from 
time to ti.me to meet changing requirements . At present there are 7 major 
elements responsible to the Survey Head for the performance of spe cifi c 
functions (see organization chart, page 4). These elements and their du
ties are as follows: 

Dete ction Group 

There are 8 te chnicians in this group, 7 Rangers assigned to spe ci
fic districts and a supervisor . They are responsible for the dete ction, 
mapping, and reporting of outbreaks , colle cting specimens for inventory a.n d 
study purposes and for gathering biologi cal data where their widespread 
n,ovements throughout the Region can be utilized. They maintain close con
tact with others enga.ged in administering and utilizing the forests a .nd 
wi th the general publi c; they advise' on pest problems when required 
and lecture on forest entomology and pathology to interested organizations . 
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Apprai s a l  Group 

Th is gr oup consists of a super visor and 2 t echnicians with summer 
as s i s tance fr om 3 stu dents. They pro vi de s er vi ces requir i ng the employ
ment of speci alized per s onnel on intens i ve damag e apprai sals and other sur 
vey and co-operati ve pr oject s .  Th e a:pprai sal gr oup i s  also r es ponsi ble for 
the ser vicing of permanent s tudy plot s and fo r as s i st i ng in inves tigat i on s  
wh er e  cont inui t y  o f  methods i s  es s ent ial. 

Insect ar y Ser vi ces 

The i ns ectary s taff i s  composed o f  a s eni or technician, an as si s tant , 
and a number of s tuden ts employed during the s ummer . Th ey are r es ponsi ble 
for r ear ing, i denti fyi ng and cat alogu ing ins ects submi t ted fr om t he field. 
They maintain a r efer ence collect i on of the in sects of t he Regio n and prepare 
dat a on ins ect collect ions for computer pro ces s i ng. 

Her bar i um Servi ces 

Th e pr oces sing o f  di seas e s peci mens i s  the r es pons ibi li t y  of the 
h er barium Curator un der th e g eneral su per vi s ion of th e Survey Mycolog i s t .  
Samples r ecei ved fr om th e fi eld ar e i den ti fi ed, r ecor ded and catalog ued. 
A compr eh en s iv e  r efer ence collect i on i s  maintained. All r ec or ds ar e being 
co ded fo r storag e  on punch car ds and tape. 

Tree Pes t Ext en s i o n  Offi cer 

All r eques t s  for informati on on the con tr ol of ins ect s and di 
s ea.ses i s  chann elled throug h th e Tr ee Pest Ext en s i on Offi cer . Depending 
on their complexi ty, r eques ts are e�_t her h a.ndled dir ectly by the offi cer 
o r  refer red t o  an appr opr i at e  s peci�li st .  

Res ear ch Pr oject s 

In addi t i on t o  th e Mycologi s t  who i s  primar i ly concerned wi th the 
taxonomy of for est di s eas es, ther e  ar e 2 pr ofes s i onal entomolo gi st s  and one 
pathologis t  engaged i n  res earch to mee t survey object i ves . They inv es ti
gat e pro blems con cerni ng th e taxonomy, life h i st o'r'i es , di str i buti on, abun
dance and·impact of for es t  ins ects and di seases. T hey als o functi on as ad
vi sor s to th e Sur vey Head. 

OPERATIONS 

Favour ed by abnor mally warin, dry weat her, Surv ey objectives for 
1967 were largely filet. Det ect ion, apprai sal and r es ear ch elellents were ac
t iv e  i n  the fi eld fr om late Apri l unt i l  mi d-Oct ober . Duri ng thi s  Iler i o d, 
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ground and aerial surve ys cover e d  mos t o f  t he Re gion, a number of damage ap
prai s als were mad e  an d re s ear ch i nve s ti gat ions conducte d .  Majo r e mphas is 
was place d on s t ud ie s  inv olv ing t he s pruce b udw rm, the fo re s t  tent cat e r
pi llar and fo liage d i s eas e s  o f  con i fer s ;  a t o tal o f  1432 i n s e ct and 776 
d i s ea.se co lle cti qns and r e po rt s  were made and proce s s e d .  

Win ch e quippe d  1/2 t on pane l trucks , a 4-whee l-dr ive Wago ne er 
and a 3/4 ton pi cku p truck provi ded ground tr ans port for fi e ld per s onn el. 
A 21 foo t  cab in crui ser and cano es wer e u s e d  for water tr ave l. Fi xe d-iring 
air craft and he lico pters we re utili ze d  for aer ial surve ys and fo r t h e  tr ans 
po rt of per s o n ne l  an d e quipme nt to r emote areas un der s tu d y. 

Fie ld e s tab li s hme nts at Mount Eis enhowe r ,  Cr ims on Lake , Entr ance 
and Peace River were v acat e d .  De te ct i o n  Ranger s in t he 3 so uthernmo s t  
Di s tr ict s wor ke d out o f  Headquarters fo r 10 day per i o ds .  Fi e ld e s tab li s h
ment s  were maint aine d at Lac La Bi che and Grande Prair i e .  A trailer was 
use d for accommo dation in the Northwe s t  Ter rito ri e s  and a truck camper in 
the Yukon. 

The s taff of t he Fore s t  Ins e ct and Dis ease Survey grate fully 
acknowle dge t he as s ist ance render e d  by the Alberta For est Serv ice , the 
Prov i nci al Agr icu ltural Ser vice s ,  the Depart ment o f  Ind ian Affair s an d 
Northern Dev e lo pment and a n umber of other co -o per ating agencie s .  



PAT HO LOGY 

R E S EA RCH 
OFFIC E R  

T EC HNICAL 
A S S I S T ANT 

ENTOMOLOGY 

RESEA RCH -
OF F I C E R 

TE C HNI C A L  
AS S I STANT 

RES E A RCH to--
OFF I C E R 

O RGANI ZAT ION CHA R T  

F O R E  ST INS E CT AND DISE A S E  SURVEY 

A l B E  R TA-N.W.T.- YUKON 

SU R V E Y  
HEAD 

I 1 
TREE PEST EXTENSION TECHNICAL 

O F F I C E R  ASSISTANT (VAC ANT) 

C HI E F  
RANGER 

. 

I J 
S UPE RVI SO R S UPERVISOR 

APPRAI SAL S U RVEYS DET ECTION SU RVEYS 

APPRAISAL R ANGE R 
R ANG ER DIS T R I CT I 

APPRAI S A L  R ANGE R 
R ANG E R  D I S T RIC T  2 

SEA SONAL R ANG E R  
A S SI S T ANT DI S T R IC T  3 

S E A SONAL R ANG E R  
A S SIS T A N T  DI  S T R I C T 4 

S E A S ONA L R ANG E R 
A S SIS TAN T DI ST R I CT 5 

R ANGE R 
D I ST R I C  T 6 

RANG E R  

D I ST R I CT 7 

HE RBAR I UM S E RVIC E S  

MYCO LOG I S T  

MU S E UM 
CU R ATOR 

T E CHNI CA L 
A S SIS TANT 

G R A D U AT E  
A S SIS TANT 

SEASONAL 
A S S I S TANT 

I NS ECTARY S E R V I CES 

... S UPERVI SOR 
I D ENTIFICA TlON 

T ECHN I C A L  
A S S I S T AN T 
S E ASONA L 

A S S I S TANT 

S E AS ON AL 
ASSI S TANT 

I I 



5 

SURVEY HEAD 

H. A. Tr ipp, B. S. A., M. Sc . 

CHIEF RANGER 
I 

J. K. Rob ins 

SURVEYS --'--"-

DETECTION 

Super visor - J. Pe t t y  
Ranger, Dist. 1 - G. C. Bigalow 
Ranger ,  Dist . 2 - G. J. Smith 
Ranger, Dist . 3 - J. P. Susut ( 1) 
Range r ,  Dist . 4 - G. R. Layto n 
Ranger ,  Dist . 5 - F. J. Emo nd (2) 
Ranger , Dist . 6 - E. J. Gautr e au 
Ranger ,  Dist . 7 - R. W. Barr y (3 ) 

SERVICES 

INSECTARY 

Superv isor 
Assist ant 
Stu de nt 
Stude nt 

- D. S. Kusch 
- S. Middle to n (Mrs. ) (5) 

ENTOMOLOGY 

R. E. St ev e nso n, B. Sc. , M.Sc. 
A. G. Raske , B. Sc., M.Sc., Ph . D. 
Assistant - B. M. Dah l 

RESEARCH 

TREE PEST EXTENSION 

N. W. Wi lkinso n 

Superv isor 
Ranger 
Ra.nger 
Stude nt 
Stude nt 
Stude nt 

APPRAISAL 

- V. B. Pa.t terson 
- D. p. Elliott 
- R. M. Caltre ll (4) 

HERBARIUM 

Cur ator - L. E. McArthur (Mrs. ) 
Stude nt 

PATHOLOGY 

Myc o lo g ist - Y. Hiratsuka, B. Sc. , 
M. S c . , Ph • D . 

Assistant - P. Mar uywrla 
Gr aduate Assist ant 
R. A. Blaue l, B. A. , M.A. 
Assistant - G. R. Stev enso n 

STAFF CHANGES FOR 1968 

( 1) Tr ansfe r r e d  to Distr ict 7 (3) Resigne e! - re placed by R. M .  Caltrell 
(2) Tr ansferred to Distr ict 3 (4) Tr ansferre d  to Distr ict 5 

(5) Re signe d - re place d b y  R. Moon 
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Survey Ranger collecting bark beetles at Burnt Lake 
in northern Alberta. 

Survey Ranger collecting rust specimens from 
alternate hosts. 
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DETECTION SURVEYS 

\ 
Ro ut i ne and s pe cial surv e y  :_nves t i gatio ns were carr ied out b y  

per s o nne l o f  the de te cti o n  group fro m  May 14 t o  Oct ob er 6. Infe s t ati o ns 
o f  s pruce budwor m, fore s t  t e nt cater pi l lar and lar ge as pe n  tortr i x  were 
mapped fro m  air craft .  Members o f  the de tecti o n  cr ew as s i s ted i n  a co m
b i ned air and ground surv e y  o f  fore s t  t e nt cater pi llar de fo li at i o n  to co m
pare aer i al o bserv atio ns wi th actual defo liati o n. De fo liati o n  was e s ti 
mated a nd s e que ntial sampl i ng o f  e gg bands was carried out i n  a number of 
plots i n  we s t-ce ntral Alb e r ta. A pro gr am to de ter mi ne the d i s tr ibuti o n  
and r e lative ab undance o f  s pruce bud mid ge i n  t he Re gio n  was co nducted. 
Fi eld t e chni ci ans mad e d e tai le d  s urve ys of the 40 provi nci al par ks in 
Alberta. Mar mot Bas in, Str e e ter Bas i n  and Deer �re e k  Water s heds we re e x
ami ned twi ce dur i ng the s easo n i n  a co -o perative pro je ct with Water s hed 
Manage me nt. A s urve y  of t i mber s tand s  alo ng the lower Macke nzie Riv er'was 
made for t he Macke nzie For e s t  Servi c:e . Le cture s  o n  fores t e nto mo lo gy and 
fore s t  pat ho lo gy were giv e n  to Junior Fore s t  Warde ns ,  Junior For e s t  Ran
ger s  and i n  scho o ls i n  v ar i ous par ts o f  the Re gio ns .  

The fo l lowi ng co lle ct i o ns o f  s pe ci fi c  or gani s ms were made o n  
b e half o f  per s o ns outs ide t he Re gio q. 

( a) Opero phtera bruceata (Huls t) Dr . D .  M. Wood 

(b ) Chori s to neura fllini fe rama ( Clem. ) Dr . G. T. Harv e y  

Dr . G. W. Ste hr 

Mr. C. J. Sander s 

( c) Pi s sodes s p. Dr . G. Smi th 

( d ) Li tho co lle t i s  s pp. Dr . T .  N. Free man 

( e ) De ndro cto nu s  s imple x Lec. Mr. M. H. Fur ni s s  

( f) Pucci nia cor o nat a Cda. Dr . G .  Fle i s hman 

( g )  Co ne s o f  alpi ne and balsam fi r Mr. D. W .  McLe an 

Not ab le change s in the po pu latio ns of many i ns e ct s pe ci e s  and i n  
t he i ncide nce o f  s everal d i seas e or gani s ms were r e corde d i n  1967. The hot 
dr y sumr'er e xper ie nced thr ou ghout t he r e gi o n  was prob ab ly part i ally re s 
po ns ib le for t he s e  change s .  Seve ral new outbreaks o f  s pruce budworli1 "\-rere 
r e corded i n  nor t her n Alberta and an i ncrease in the de gree o f  d e foliat i on 
was no ted i n  outbr e aks prev ious ly r e ported; i n  t he Nor thwe s t  Terr it or i e s , 
t he are as i n  whi ch de fo li at i o n  o ccurred wer e much t he s a me as in 1966 but 
de fo liat i o n  i ncreased. T he fore s t  t e nt cater pi llar agai n caused moderate 
to s evere de foliat io n south and we s t  o f  Edmo nto n, with mi nor changes i n  
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bo undar ie s ,  and was pre s ent in a numb er o f  wid e ly s ep ar ated p o ints in ce n
tr al Alb erta. T he lar ge aspen tor tr ix was r e spons ib le fo r not ab le defo l
iation in asp e n  stands in sout hern Alberta an d in the Yukon Terr itory. 
T he ye llow-he aded spruce s awfly, fall can ke rworm and s o me spe c ie s  of ap hid s 
caused appr e c iab le damage in s he lt erbe lts throughout t he Province. In fe ct 
io ns o f  spruce nee dle rus t s  we re ma.r:kedly lower t han in the pre vious year 
alt hough need le lo s s  fro m  severe infe ct ions in 1966 was ob served in s ev e ral 
lo cat io n s .  Se veral spe c ies o f  ne edle cast on lo dgepo le p ine wer e pre sent 
in we s t e r n  Alberta and caused cons ider ab le s tand dis co lorat ion and nee dle 
drop . 

INSECT CONDIT IONS 

Blac k-he aded Budworm, Ac ler is v ar iana ( Fern . ) 
High populat ions o f  b lack-he aded budworm were pre s ent on whit e 

spruce ne ar t he Shunda Ran ger St at ion e as t  o f  Norde gg and along t he Ce l
e s t ine Lake Road in Jasper Nat ional Par k .  In t he At hab as ca For es t ,  low 
populations wer e  pre s e nt in whit e  s pruce stands near Bir ch Mountain Tower 
and alo n g  t he Clearwater River east o f  McMurray. Els evrhere , low popula
t ions were ob s erved in t he Lac La Biche Fore s t  alo n g  t he House River , in 
t he S lave Lake For e s t  ne ar Loon Lake and Red Ear t h  Tower and in t he Grande 
Prair ie Fore s t  b e tween Goodwin and Lit t le Smo ky. 

In t he Northwe s t  Terr itor ie s ,  populat ions o f  t his b udworm in
creased in 1967. Light d e fo liat ion o f  white spruce was no t ed hear t he 
mout hs o f  t he Gille s ,  Go s s age , Ontar atue and Ar c tic Red r iver s .  Light 
d amage was als o  e vident from Po int Separation along t he East Channe l to 
Inuv ik. Appro ximate ly 10 s quare mile s  of moderate defo liat ion o c curr ed 
at t he confluence o f  t he Rabb it Hay and t he Mackenzie r iver s .  

Coo ley Spruce Gall, Ade l ge s  coo le yi ( Gill. ) 
Lo w populat ions o f  t he s e  ap Jdd s were pr es ent on nat ive and p lan 

ted whit e spruce throu gho ut t he Re gio n .  Moderate damage to whit e spruce 
o ccurred ncar Po cahontas in Jasp er Nat ional Par k and at several wide ly 
st:R.tt e r ed are as in t he Pe ace River and Grande Pr a.ir ie for es t s . Con s ider 
a.ble disco lorat ion o f  Douglas fir fo liage by t he mono morp hic for m  o f  t his 
ap hid was reported alo n g  t he eastern s lop e s  o f  t he Ro c ky Mount ains south 
o f  the Bow River , and near Radium in Koote nay Nat ional Par k. 

Fall Cankerwor m, Also phila pome tar ia (Harr . ) 
T his de fo l iator was w id e ly d istr ibuted on Manitoba map le ,  e lm 

and gre e n  as h s he lterb e lt s  in t he southern agr icultural are a o f  Alberta . 



Population levels were the highe st reported since 1964. Severe defo lia
tion of Manitoba maple was again evident along Ro ss  Creek between Pashley 
and Irvine . Widely separated pockets of severe damage occurred between 
Granum and Nobleford, and in the Milk River, Warner and New Dayton areas. 
Moderate damage was ob served in the Taber area and between Seven Persons 
and Medicine Hat . Population leve ls remained low in shelterbelts between 
Medicine Hat to Acadia Valley. 

Aphidae 
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Medium to high populations )f open-feeding aphids were observed 
on pop lars throughout most of the Region. Extensive discoloration and 
premature leaf drop was a common occurrence. High populations of the box
elder aphid, Periphyllus negundinis ( Thomas ) ,  caused extens ive browning 
and early foliage lo ss  in Manitoba maple shelterbelt s and ornamental plant
ings in central and southern Alberta. The woolly elm aphid, Eriosoma. 
americanum ( Riley) was responsible for severe curling and drying of leaves 
on American elm in the central and southern part of the Province. High 
populations of aphids were also evident on green ash, particularly in the 
east-central prairie region from Castor to Consort and from Hanna east to 
the Saskatchewan Border. 

Ugly-nest Caterpi llar, Archips cerasivoranus ( Fitch ) 

ChOkecherry and pincherry in the southe astern portion of the 
Province between Empress  and Irvine sustained moderate to severe defolia
tion by the se caterpillars . Low populations were found in the Milk River 
area. In. the north-central part of the Province, low populations were 
found at Victoria Park in Edmonton and medium populations were noted in 
the Smokey Lake, Goodridge and Lac La Biche areas . Medium populations 
were also present near Dunvegan and 5 miles south of Grande Prairie . 

Birch Ske letonizer , Bucculatrix canadens isella Chamb . 

An increase in populations of the birch ske letonizer was evident 
in northern Alberta during 1967. Severe skeletonizing of birch foliage 
was noted along Highway 43 between Whitecourt and Little Smoky. Moderate 
skeletonizing was ob served along the south shore of Le s ser S lave Lake, 
near Sturgeon Lake , 8 miles south of Grande Prairie and 27 miles south of 
Valleyview . Light damage occurred in the Wabamun Lake and Edmonton areas 0 

Large Aspen Tortrix, Chori stoneura conflictana (Wlk. ) 

Defo liation of aspen by the large aspen tortrix in southern 
Alberta occurred in approximately the same areas as in 1966. In the foot
hills area defoliation occurred in a 5 mile wide belt from a point 7 railes 
north of Burmis  southeast to the United State s Border. Within thi s area 
damage was predominate ly moderate to severe. The large st pockets of 



severe defoliation occurred between Beauvais Lake and Drywood Creek*and 
along the east side of the Waterton River . ( see map 1 page 29). In 
Cypre ss  Hills Provincial Park, a gener.al buildup from the 1966 population 
level was evident . Throughout the Par'k, defoliation ranged from light to 
moderate although some scattered pocket s of severe damage were evident . 
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·Outbreaks of this insect occurred in 3 general a.reas in the 
Yukon Territory. In the Dezadeash Valley between Champagne and Haines 
Junction, an area of approximately 80 square mi les was defo liated; fifty 
per cent of the aspen in this area was severely defoliated, while in the 
remaining 50 per cent, defo liation ranged from light to moderate . Along 
the Klondike Highway, patchy moderate to severe defoliation was ob served 
from Fox Lake north to Mile 45. Light defoliation was evident at Mile 103, 
r;radually increasing to severe at Mile 105. Large patche s of severe de
fo liation were evident in the Yukon River Valley from 2 mile s north of 
Carmacks to Five Finger Rapids; from this point to Minto , moderate defolia
tion was present . Between Minto and Stewart Cro ssing, small patche s of 
light to severe defo liation were noted. Along the Dawson Highway, approxi
mately 25 square mile s of severe defoliation occurred immediately to the 
west and north of Mayo . Spotty, light defoliation occurred from a point 
7 mile s west of Mayo to Mile 44. Severe defoliation was pre sent from this 
point through to Mile 52; intermittant light damage was evident from Mile 
52 to Dawson City ( see map 10 page 30) . 

Spruce Budworm, Choristoneura fumiferana ( Clem. ) 

Outbreaks of the spruce budworm increased in size in 1967 and 
several new outbreaks were recorded. Re sults of aerial surveys showed 
that some degree of defo liation occurred over 2,041 square miles. Special 
surveys for this insect were conducted in mature spruce stands along the 
Mackenzie River north of Fort Good Hope. Larvae were found at 4 locations 
between Fort Good Hope and the Gos sage River. This was the first record 
of this insect north of the Arctic Circle . The status of the spruce bud
worm in northern A.lberta and the Northwest Territories is as follows: 

NORTHWESTERN ALBERTA 

Surveys for the spruce budw?rm were intensified in nortbwestr::rn 
Alberta and were conducted for the first time in the Rainbow Lake and 
Cameron Hills areas . Aerial surveys along the Chinchaga River revealed 
that moderate to severe defoliation occurred along both sides of the 
River and extended from the mouth of ,Faria Creek to the confluence of the 
Chinchaga and Hay rivers. Approximately 328 square mile s of defoliation 
occurred in the area, an increase over that reported in 1966. We st of the 
Chinchaga River new outbreaks were recorded near Assumption, Rainbow Lake 
and the headwaters of the Hay River . In the se outbreak areas, whjch en
compas sed approximate ly 282 square miles, defoliation was predominately 
light except near the headwaters of the Hay River where moderate to severe 
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defo liation occurred. North of flay Lake, 27 square miles of light to 
severe defoliation occurred in tpe vicinity of Amber Tower . East of this 
are a, along the south-e ast slopep of the Cameron Hills, 156 square miles 
of moderate to severe defo liation occurred. Southwest of High Level, bud
worm populatibns increased in the Me lito River Timber Berth where an area 
of 72 ·square miles was moderately to severely defoliated,  an increase 
over tha.t reported in 1966 . Along the southeast slopes of Watt Mountain, 
light defoliation occurred in a 12 square mile area. Near the headwaters 
of the Meander River, 24 square miles of light to moderate defoliation was 
detected. Along the Hay River between Steen River and Indian Cabins, 38 
square miles of moderate to severe defo liation occurred ( see map 2 page 31). 

WABASCA RIVER 

In the Wabasca River drainage the spruce budworm infestation 
increased in 1967. Moderate to severe damage was evident over an area 
of approximately 192 square miles along the Wabasca and Muddy rivers 
north of the S lave Lake Forest Boundary . The extent of the outbreak re
mained re latively unchanged from tha�reported in 1966 but there was a 
pronounced increase in the amount of defo liation. 

The spruce budworm infestation along the Wabasca River in the 
S lave Lake Forest increased in 1967 . . D�foliation was severe from the 
northwest corner of Township 95, Range 8, west of the 5th Meridian, north 
to the top of Township 97, Range 8, west of the 5th Meridian. A infesta
tion affecting about 120 square miles' of spruce was dete cted near the mouth 
of the Panny River. Defo liation in this area varied from moderate to 
severe. Elsewhere , light defoliation occurred near the mouth of the Loon 
River and extended north along both sides of the Wabasca River for 7 miles. 
The small outbreak near Loon Lake persisted in 1967 ( see map 3 page 32). 

ATHABASCA FOREST 

An increase in spruce budworm populations was evident in the 
McMurray area of the Athabasca Forept . Po ckets of light, moderate and 
severe defoliation were present along the Athabasca River fr()m Crooked 
Rapids to Furlough Island . The areas of defoliation were slightly larger 
than in 1966 and totalled approximate ly 93 square miles. West of the 
Athabasca River the budworm defoliated 21.6 square miles along Eymundson 
Creek and 69 square miles along the east slopes of the Birch Mountains 
west of Bitumount. The degree of defo liation in both areas was moderate. 
An outbreak was located 24 miles east of Waterways along the Clearwater 
River where light defo liation was evident in an 8. 6 square mile area 
( see map 4, page 33). 



LOWER PEACE-SLAVE RIVER 

The infestation along the Pc�ace River in Wood Buffalo National 
Park reported in 1966 continued unabated. Defo liation in 1967 was mostly 
light and o ccurred in wide ly separatec pockets from 4 mi les north of Big 
Slough to Carlson LandingG Approximate ly 67 square miles of defo liation 
was evident as comlJared to 71 square miles in 1966. 

Budworm populations de clined in spruce stands along the Little 
Buffalo River . The infestation extended north along the River from near 
Little Buffalo Falls to Lobstick Creek . Defoliation was generally light 
except at Little Buffalo Falls where moderate damage occurred . Some tree 
mortality wa.s noted in this area.  
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An increase in the size of the spruce budworm outbreak was noted 
along the Slave River north of Fort Smith. A total of 51 . 5 square miles 
of light defoliation occurred in scattered po ckets from Bell Rock to Brule 
Po int . In 1966, 16 . 4  square mi les of light defoliation o ccurred in this 
area ( see map 5 page 34) .  

MACKENZIE RIVER 

Spruce budworm defo liation occurred at wide ly separated points 
along the Mackenzie River from Cache Creek to the Dahadinni River. A new 
outbreak was dete cted 4 miles north of the Wi llow Lake River near Highland 
Lake; defoliation ranged from light to moderate in a 14. 4 square mile are a. 
The infestation along the south and east slopes of the Ebbutt Hi lls con
tinued to cause light defoliation over an area of approximate ly 20 square 
mi les. Populations of spruce budworm in the Martin Hi lls declined and only 
1. 7 square miles of light defo liation was evident . The size of the infes
tation along the slopes of the Horn P lateau south of Mustard Lake increased 
in 1967 . Light defo liation was evident in a 41. 8 square mile area. Tama
rack along the Spence and Rabbitskin rivers was severely defo liated ( see 
maps 6&7 pages 35&<-)6) . 

Leaf Beetles, Chrysomela 3pp . 

Chrysome la aeneico llis Schffr., was responsib le for severe skele
tonizing of willow and alpine shrubs in Snow Creek Pass, near Hector Lake , 
in the Cascade River Valley and along the upper Saskatchewan River in Banff 
National Park. Small patches of willow were also severely skeletonized 
along thf: Vermi lion River Valley in' Kootenay National Park a nd along the 
At",iskwi River Valley in Yoho National Park. South of Valleyview, small 
patches of severe damage were noted along Deep Valley Creek and near Little 
Smoky . Light to moderate damage was evident in O'Er ien Provincial Park 
south of Grande Prairie,  along the S imonette River south of Goodwin and 
along the Smoky River east of Bezanson and near Watino . 
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Chrysome la falsa Brown, severely ske letonized large willow along 
Ross Creek near Irvine. 

Chrysome la scripta Fab. , ca-qsed severe defoliation on balsam 
poplar regeneration near Waterton, Low populations were present in many 
areas of southern Alberta. 

Chrysome la semota Brown, was the most serious ske letonizer of re
generation poplar throughout the Region . In southern Alberta this spe cies 
severe ly ske letonized poplar on the flats along the Brazeau River near the 
Trunk Road Crossing . In northern Alberta, moderate to severe skeletoni
zing was evident in the following areas: 62 miles sQuthwest of Valleyview 
along Deep Valley Creek, 18 mi les south of Valleyview along the House River, 
20 mi les east of Grande Prairie and 5 mi les south of Goodwin . Moderate 
foliage damage was observed near Dunvegan, Watino, 24 mi les southwest of 
Wapiti and in O'Brien Provincial Park south of Grande Prairie. Light ske l
etonizing was present near Dixonville ,  Grimshaw, Saskatoon Lake , Tangent, 
High Level, Hinton, Edson and Whitecourt. 

Cone and Seed Inse cts 

Considerable damage to the cones and seeds of white spruce was 
caused by several species of inse cts. The principal damage in 1967 was 
caused by a. cone worm, Laspeyresia ;y£ungana (Kft. ) and a dipterous cone 
maggot, Pegohylemyia sp. Forty-seven per cent of the cones examined were 
damaged by these inse cts ( see table 1 page 14). 

Other damaging inse cts reared from white spruce cones were: 

Cone moths: 

(1) Dioryctria reni cule lla ( Grote ) 
(2) Choristoneura fumiferana ( Clem. ) 

Gall midges: 

(1) Dasyneura canadensis Fe lt 
(2) Dasyneura rachiphaga Tripp 
(3) Phytophaga SPa 

Seed chalcids: 

(1) Megastigmus sp. 

American Aspen Beetle , Gonioctena americana ( S chaeff. ) 
In southern Alberta, this insect caused severe defoliation of 

small patches of aspen in the Bow River Forest, along the Red Deer and 
Little Red Deer rivers, along Stud and Old Fort creeks and near the High-



Location 

Grande Detour N. W. T. 
Peace River 
Wandering River 
Fox Creek 
Whitecourt 
Hinton 
Cooking Lake 
Elk Island Nat. Park 
Ryley 
Duhamel  
Gwynne 
Morningside 
Menaik 
Red Deer 
Castor 
Jumping Pound 
Sheep Ranger Stn . 
Cypress Hills Provo Park 

TABLE I 

PERCENTAGE OF WHITE SPRUCE CONES DAMAGED BY 
PEGOHYLEMYIA SP. AND LASPEYRESIA YOUNGANA (Kft. ) 

Number of cones 
examined 

25 
66 
23 
25 
30 
20 
57 
52 
21 
52 
54 
50 
72 
23 
25 
57 
59 

235 

Percentage dama.ged by 
Pegohylemyia sp. 

0 . 0  
83 . 0  
21. 7 
64. 0 
96. 6 

5.0 
42.8 
46. 1 

4 . 8  
21.1 
12 . 9  
30 . 0  
27.8 

4 . 3  
36 . 0  
63. 1 
32 . 2  
16 . 6  

Percentage damaged by 
Laspeyresia youngana (Kft . ) 

0.0 
5. 0  
0. 0 

20. 0 
16. 6 
95 . 0  

5.3 
1.9 

38 . 0  
40 . 4  
55.5 
32 . 0  
26. 4 

8. 7 
40.0 
12. 3 
0.0 
8. 0 

Percentage of cones 
not damaged 

100.0 
7. 6 

78 . 3  
28 . 0  

3. 3 
0. 0 

22 . 8  
51 . 9  
57. 1  
38. 5 
29 . 6. 
40.0 
47. 2 
86.9 
24 . 0  
54. 4 
62. 7 
69 . 8  

I I I 



wood Ranger Sta,tion. In the Crowsnest Fort:.:st infestations were recorded 
near the Willow Creek and Skyline Rang�r stations, in Streeter Basin, 
and near the headwaters of Drywood and Pincher creeks. 
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In northern Alberta, patches of moderate to severe damage to 
aspen foliage were evident in the Slave Lake Forest near Hondo, Doucette 
Tower and Red Earth Tower. Moderate to severe damage was prevalent in the 
Lac La Biche Forest near Goodridge, Frog La.ke a.nd 30 miles north of Lac 
La Biche. 

Although this beetle was present in many other areas 9f the 
Region, populations were low and no defoliation was recorded. 

Willow Leaf Miner, Lyonetia sp. 

An increase in the populatiohs of the willow leaf miner occurred 
in the Region in 1967. Severe damage to willow foliage occurred along the 
Peace River in Wood Buffalo National Park, along the Slave River and along 
the Macken�ie River between Fort Providence and Inuvik. Moderate foliage 
damage was COrnr!l,On in the High Level, McMu:rr�, An�ac and Loon Lake areas. 
Light damage was observed in scattered areas between Hythe and Demmitt, 
near Dixonville, along the Macken�ie H1ghw� between Meander River and H� 
River, and along the Great Slave Lake Highw� between Fort Providence and 
Ye llfJwknife • 

. 

The fJutbreak fJf these caterpillars west and sfJuth of EdmfJntfJn 
remained much the same 1M that repfJrted in 1966. AlthfJugh �fJme increases 
in the area fJf defellh.ted aspen were nelted alelng the south and selutheast 
edg�s, these were generally fJffset by decreases in the ellder pfJrtieln elf 
the fJutbreak fUrther nelrth. 

In 1967� the majelrity elf defelliatieln elccurred west and sfJuth 
fJf EdmeJntfJn within an area bfJunded by an irregular line as ffJll(Jws: 
from Falun nfJrthwest tel Lac Stet Anne� SfJuthwest fifJm this pelint thrfJugh 
Moon take tfJ �rayteln Valley� then sfJutheast tfJ �uck Lake and east to 
Falun. Within this area� �atches fJf mfJderate tfJ severe deffJliatifJn were 
�resenf in the ffJllfJwing general areas: eln the nfJrth side fJf Lac Stet 
Ann@ between Ounn and glen@vis� nfJrth and sfJuth fJf Lak@ Wabamun� arfJund 
MfJfJn take, in the g@n@s@@=tindal@=TelffJrdviU@ triangle� and nfJrth fJf 
Highway 19 between Winfield and tak@d@ll tfJ an ap�rfJximate line between 
�r@tfJn· and Wi�ard take. Th@ tfJtal area fJf meld@rat@ tfJ severe deffJliation 
@ncfJ�ass@d a��rfJximat@ly �80 ��uare miles. In the remainder fJf the fJut
break ar@a� d@ffJliatifJn varied frfJm light tfJ a trace (see ma� 8 :page 37). 

A small ar@a fJf mfJd@rate deffJliatifJn fJccurred in the tfJwn fJf 
Whit@cfJurt. Individual larval CfJlfJnies were lfJcated at Peers� Vega, Law-
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renee Lake , Stettler , Bottrel, Gibbons, Egremont, Warspite , Carseland and 
Mpdicine Hat. Larval populations continued to de cline in the isolated 
outbreak that has persisted for several years in the Vilna area and no no
ticeable defoliation oc curred. 

Parasites and diseases were responsible for high larval mortal
its in the Wabamun Lake area. Counts of pupae carried out in 6 areas re
vealed a mortality of approximately 91 per cent; 69 per cent were parasi
tized and 22 per cent were killed by disease . Many of the latter were also 
parasitized. Counts of eggbands in the fall revealed that sufficient eggs 
were present to maintain high populatjons in the area in 1968. Table II 
indicates the potential defoliation for 1968 at a number of localities in 
or near the 1967 outbreak area. 

TABLE II 

RESULTS OF SEQUENTIAL SAMPLING AND DEFOLIATION 
ESTIMATES FOREST TENT CATERPILLAR, 1967 

Location Defoliation Predicted defoliation 
1967 for 1968 

White court moderate moderate 
Gunn moderate severe 
Edmonton light moderate 
Seba Beach moderate severe 
Horen moderate modera.te 
Cold Creek nil light 
Lodgepole nil light 
Fern Creek severe severe 
Winfield severe severe 
Ma-Me-O Beach seVere severe 
Homeglen nil light 

Spruce Spider Mite , Oligonychus ununguis ( Jac. ) 
High populations of spruce spider mite on ornamental spruce 

were observed in the Calgary , Red Deer and Lacombe areas and on balsam 
fir regeneration near Touchwood Lake. Medium populations were present in 
most shelterbelts inspe cted in the vicinities of Grande Prairie, Peace 
River and Valleyview. In the remainder of the Region, population leve ls 
were low. Light damage was noted op lodgepole pine at several locations 
in Cypress Hills Provincial Park. 

Bruce Spanworm, Operophtera bruceata (Hulst ) 
A marked increase in the distribution and abundance of this 



defoliator was reported from several areas in the Grande Prairie, Peace 
River and Bow River forests . Moderate defoliation was evident in the 
Grande Prairie Forest in the following areas: 6 miles southwest of 
Beaverlodge , between Rio Grande a,nd Halcourt,  8 miles west of Valley-
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view along Highway 34, near Sexsmith i and Wembley, and between Grande Prair
ie and the Smoky River Bridge . Ligh-l: defoliation was common in the Bm'l 
River Forest near Fish Creek, Sarcee, Priddis and S cott Lake; in the Peace 
River Forest near Dixonville, Grimshaw, Tangent and Watino; and in the 
Grande Prairie Forest near Saskatoon Lake and Grande Prairie. 

Yellow-headed Spruce Sawfly, Pikonema alaskensis ( Roh . ) 

An increase in population levels, and a more widespread distri
bution of this insect was reported in the Region in 1967 . 

Higher populations than in previous years were observed on plan
ted spruce in the Ft. Smith, Hay River and Ft . S impson areas in the North
west Territories although only light defo liation occurred . 

In Alberta, severe damage to spruce used as ornamentals and shel
terbelts occurred in the following areas: Manning, Grimshaw, Grande Prair
ie , Valleyview, High Prairie, Lac La Biche , St. Paul, the West lock - Edmon
ton area, the Rocky Mountain House - Calgary area, and near Bassano. Popu
lations were generally low and damage light in the agricultural region east 
of Highway 2 .  

Light to moderate defoliation of native white spruce occurred in 
some areas of the Peace River and Grande Prairie forests. Severe damage 
to oDen grown white spruce regeneration was reported near Celestine Lake 
in Jasper National Park . 

Larch Sawfly, Pristiphora erichsonii (Htg. ) 
This sawfly was again reported throughout most of the Region but 

in lower numbers than in 1966. The severe infestation that was reported in 
1966 between McLellan and Taber lakes in the Northwest Territories co l
lapsed in 1967. Within this area only widely scattered pockets of light 
damage were evident. Elsewhere in the Northwest Territories pockets of 
light defoliation of tamarack occurred along the Yellowknife Highway be
tween Fort Providence and Rae , at Fort Smith, and in Wood Buffalo National 
Park. In Alberta, low populations were recorded in the following areas: 
Slave Lake , EdEDn, Hinton, Brazeau Reservoir and near Stolberg.  

Lc,af Tier , Pseudexentera improbana oregonana Wlshm . 

Population levels of this insect remained low throughout most 
of the Region in 1967 and defoliat"ion was generally light . An exception 
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occurred in the Footner Lake Forest where numbers increased sharply over 
those reported in 1966. Moderate to severe defoliation of aspen was 
observed over an area of approximately 856, 000 acres between High Level 
and Fort Vermilion, and in an area of approximately 13, 000 acres along the 
northwest slopes of the Bassett Hills ( see map 9 page 38). 

Spruce Bud Midge , Rhabdophaga swainei Felt 

The presence of this-bud midge on both black and white spruce 
was reported throughout most parts of the Region. Damage extended from 
Carbondale in southern Alberta to Blackwater Lake in the Northwest Ter
ritories and to Dawson City in the yukon Territory. 

Severe bud damage to spruce regeneration occurred throughout the 
Rocky Mountain House, Edson, Hinton and Whitecourt areas and 18 miles north 
of Wandering River . Medium populations were commonly found along the 
McMurray Highway and in the Lesser Slave Lake area. Low to medium popula
tions were observed throughout the G'-rande Prairie, Peace River and Footner 
Lake forests in northwestern Alberta . In the Northwest Territories and 
the Yukon Terri tory, damage was light . 

DISEASE CONDITIONS 

Spruce Needle Rusts, Chrysomyxa spp. 

Due to the unusually dry weather experienced throughout most of 
the Region in 1967, a. general decline in the occurrence of needle rusts 
was reported in all Districts. Although some small, isolated areas of 
moderate and severe infections It/ere reported in the Yukon Terri tory, the 
Peace River - Grande Prairie Block and in southwest Alberta, infections in 
the remainder of the Region were generally light. 

One species of needle rust , probably Chrysomyxa ledico la Lagerh. , 
caused moderate to severe damage to nat ive white spruce near Nose Creek 
13ridge southwest of Grande Prairie and north of Whitelaw. Moderate damage 
was evident 4 miles west of Triangle , between Drayton Valley and Lodgepole 
a .nd along the Alaska Highway from Beaver Creek to the Alaska - Yukon Border. 
Light infections were common in the majority of spruce stands inspected 
throughout the remainder of the Region . 

Considerable needle loss, resulting from the severe infections 
reported in 1966, was evident in the following areas; along the Trunk Road 
between Goodwin and Entrance , along the Two Lakes Road southwest of Wapiti ,  
north of Edson in  the Mayberne Tower area and between White court and Swan 
Hills along the Mob il Oil Road . 



Sclerotia. of poplar ink spot. Ciborinia whetzelii 
(Seaver) Seaver (asexual for.m). 

Cup shaped fruiting bodies of poplar ink spot 
(sexual form). 
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Another needle rust, Chrysomyxa weiri i  Jacks . ,  was responsible 
for moderate and severe foliage loss oh both Engelmann and white spruce on 
Mt. Wardle and in the [aer Creek area in Kootenay National Park, near the 
Wpst Gate of Yoho National Park and in the Marmot Creek Watershed. Light 
to moderate foliage loss occurred on white spruce along Bauerman Brook in 
Waterton Lakes National Park and at several scattered locations in the 
Rocky - Clearwater, Bow River and Lac La Biche forests . 

Poplar Ink Spot, Ciborinia whetzelii (S eaver) Seaver 
Ciborinia pseudobifro� Whet . 

Infe ctions of poplar ink spot de creased in 1967 from those re
ported in 1966, although some discolou'ration of aspen foliage was evident 
in many areas within the Region. 

Infe ctions of C .  whetzelii caused severe discolouration along 
Co leman Creek in Banff National Park, along Burnt Timber ,  Lineham and 
Cataract creeks in the Bow River Forest and along Dutch, Vi cary and Allison 
creeks and the Carbondale and Castle rivers in the Crowsnest Forest. In 
west-central and northern Alberta, patches of moderate discolouration were 
noted north and west of Entrance , along the Torrens River south of Grande 
Prairie,  in the Sturgeon Lake-Valleyvi>ew area, along the Smoky River Valley 
near Watino and Bad Heart, and in the Worsley - Clear Prairie area. Light 
discolouration was noted near Drayton Valley and Edson . , 

C .  pseudobifrons caused patchy, light discolouration in aspen 
stands along the north end of the Por cupine Hills.  

Climatic  Damage to Spruce and Fir 

Damage to new shoots of white spruce and alpine fir throughout the 
Hinton area was attributed to late frosts and was most noti ceab le in areas 
where frost pockets were most like ly .to occur . A similar type of damage 
was also found northwest of Cochrane in the Wildcat Hills, along the Little 
Red Dper River in the Bow River Forest and along the Spray River Valley in 
Banff National Park. 

Dead tops of dominant white spruce west of Hinton between the 
Over lander Lodge and the Jasper National Park Boundary and also 10 mi les 
north of Edson, has been attributed to frost or winter drying . The amount 
of top mortality ranged from a few inches on some trees to 6 feet on others . 

Pine Needle Rust, Coleosporium asterum (Diet . )  Syd .  
, 

Pine needle rust caused severe damage to pine fo liage near the 
West Gate of Yoho National Park, in the Deer Creek Watershed, in the Kanan
askis River Valley and along the York Creek Road south of Coleman . 
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Moderate damage was observed along the. Spray River Valley in Banff National 
Park and along the Settlers Road in Kootenay National Park. Light dlliaage 
was evident west of Granada and in the Smith area. 

Aster and goldenrod, alternate hosts of this rust, were moderately 
infected throughout northeastern Alber'ta. 

Spruce Needle Cast, Isthmie lla crepidiformis (Darker ) Darker 
( Bifuse lla crepidiformis Darker ) 

This needle cast was common in spruce stands in the Northwest 
Territories, the Yukon Territory, and in the foothills area of Alberta. 

Engelmann and white spruce in some areas in southwest and west
central Alberta suffered extensive needle drop as a result of infections of 
this needle cast. In northwestern Alberta severe damage was recorded south 
of Valleyview and east of Harmon Valley. In the Northwest Territories light 
infections were recorded at Blackwater Lake and at Campbell Lake near 
Inuvik. Several collections of this needle cast were made throughout the 
accessible portions of the Yukon Territory in 1967 . The intensity of in
fections in this area was generally low. 

Leaf Blight of Balsam Poplar, Linospora tetraspora Thompson 

The known distribution of this leaf blight of balsam poplar was 
exterrled northward in 1967 . Severe damage to balsam poplar foliage was ob
served along the S lave River near Fort Fitzgerald. Moderate damage was 
evident in the Fort Smith area and in Wood Buffalo National Park. Light 
to moderate damage to foliage of regeneration poplar was observed in most 
poplar stands throughout northern Alberta . In southern Alberta this fungus 
caused severe discolouration to poplar stands between the Clearwater and 
Brazeau rivers. 

Pine Needle Casts 

Several species of pine needle casts caused severe stand discol
ouration and needle loss in many areas of the Region. 

Elytroderma deformans (Weir ) Darker, was responsib le for severe 
loss of lodgepo le pine foliage in the Bragg Creek, Seebe and Strachan areas 
in southwest Alberta, at Kootenay Crossing in Kootenay National Park and at 
Athabasca Falls in Jasper National P ark . Light damage was noted in the 
Entra,nce , Edson and Whi tecourt areas in west-central Alberta and near Wat
son Lake , Yukon Territory. 

Two species of needle cast, Hendersonia pinicola Wehm. and Lopho
dermella conco lor (Dearno ) Darker , usually found in the same needles, 



caus ed notable stand discolouration anu needle loss to lodgepole pine in 
the mountains and along the eastern slopes from Waterton Lakes National 
Park north to the Athabasca River drainage . Light damage by L .  conco lor 
was also noted in Cypress Hills Provincial Park and at several locations 
in the central Yukon Territory. 
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Davisomycella montana ( Darker ) Darker, was responsib le for severe 
loss of lodgepole pine needles in the following areas of southwestern Al
berta: along Blakiston Brook in Waterton Lakes National Park, in Beauvais 
Lake Provincial Park, along the Livingstone River, on the west s lope of 
Hailstone Butte, along Catarack Creek, Smith - Dorien Creek and along the 
upper E lbow River. Light damage occmored in the Whitehorse area of the 
Yukon.Territory.  

Aspen shoot blight, Venturia tremulae Aderh . 

The characteristic "shepherds crook" caused by this disease was 
cornmon on regeneration aspen in many parts of the Region in 1967 . Severe 
damage occurred near Wapiti, Grovedale, Sturgeon Lake, Little Smoky, Val
leyview and Two Lakes in the Grande Prairie Forest .  In west-central 
Alberta, severe damage occurred in the Hinton-Robb area, the Bearberry
Jame s Ranger Station area, and at Miette Hot Springs in Jasper National 
Park. Severe damage occurred in southern Alberta along the Highwood River 
and in the Streeter Basin Watershed . 

Tdinter Drying of Conifers 

Severe red belt occurred in several lodgepole pine stands in 
southwestern Alberta in 1967 . Damaged stands were noted at Marble Moun
tain, Corkscrew Mountain, and near Baseline Lookout in the Rocky - Clear
water Forest. Simi lar damage was found near Cadomin in the Edson Forest 
and near the forest reserve boundary east of  the Willow Creek Ranger Sta-
tion in the Crowsnest Forest . 

. 

Further mortality of  white spruce and lodgepole pine in Cypress 
Hi lls Provincial Park was evident in 1967 as a result o f  the severe winter 
drying experienced in that area during 1965 and 1966 . 

The severe red belt damage to lodgepole pine in the Bow River and 
the Rocky - Clearwater forests described in the 1966 report was still evi
dent during the 1967 season . Although heavy mortality was predicted, 
investigat ions revealed that not more than one per cent actually occurred. 
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TABLE III 

OTHER NOTEWORTHY INSECTS AND DISEASES, 1967 

Causal Agent 

Insect 

Bud-gall mite, 
Aceria neoessigi (K. ) 

Poplar bud-gall mite, 
Aceria parapopuli (Kiefer ) 

Pear slug, 
Caliroa cerasi ( L. ) 

Budworm, 
Choristoneura lambertiana 

Bsk. 

Jackpine budworm, 
Choriston2ura pinus 

Freeman 

Needle miner, 
Coleotechnites starki 

Freeman 

Leaf tier, 
Compsole chia niveopulve lla 

Cham. 

Hodt 

Hybrid poplar 

Hybrid poplar 

Hawthorn 
Cottone aster 
M .  maple 

Limber pine 

Lp . pine 

Lp. pine 

T .  aspen 

Remarks 

High populations at Brooks 
Horticultural Station and 
in the Purple Springs - Bow 
Island area. Light damagf: 
in the Peace River District 
and near Whitehorse, Y .  T. 

Light infestation in shel
terbelts in southern Alberta 
and along the Bow and E lbow 
rivers in Calgary. 

Damage generally light in 
Edmonton .  Some individual 
hedges severely skeletoni
zed. Severe damage to 
hawthorn and cottoneaster 
in Calgary . 

Defo liation noticeab le 
along the foothills between 
Maycroft and Waterton . 

Light damage in the York 
Creek area south of Coleman. 

Medium-high populations in 
B . N . P .  at Mt. Norquay and 
Johnston Canyon.  Low popu
lations at Lake Minnewanka 
and Mt. Eisenhower, B.N .P. 
and Hawk Creek, K . N . P. 

Light and moderate d�nage in 
Yukon Territory. Light dam
age common throughout north
ern Alberta. 
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TABLE ill -Other Noteworthy Inse cts and Diseases - Cont ' d .  

Causal Agent 

Spruce bark beetle , 
Dendroctonus obesus (Mann . )  

Allegheny spruce beetle ,  
Dendroctonus punctatus Le c. 

Eastern larch beetle , 
Dendro ctonus simplex Le c .  

Spruce coneworm, 
Dioryctria reniculella (Grote ) 

An o lethreutid, 
Epinotia solandriana Linn. 

Linden looper , 
Erannis tiliaria (Harr. ) 

A willow sawfly, 
Euura atra ( Jur ) 

Lilac leaf miner, 
Gracillaria syringella ( F . ) 

Leaf miner, 
Gracilariidae 

Grasshopper Damage 

Host 

W .  spruce 

W. spruce 

Tamarack 

W. spruce 

T. aspen 
Birch 
Alder 

M .  maple 
A .  elm 
G. ash 

Golden willow 

Lilac 

Alder 
T .  aspen 
B . poplar 

W .  spruce 

Remarks 

Low populations in weakened 
and decadent trees in West  
Castle River area, near Lost 
Lake in W . L . N . P .  and at the 
mouth of  the Muddy River . 

Co lle cted near Lady Evelyn 
Falls, Mills Lake aEd Ye llml'
knife, N .  W .  T .  

Low populations in the Grass
land, Chisholm Tower and 
Dixonville areas . 

An increase in populations 
noted in the Fort Smith area.  

High populations present in 
the Northwest Territories . 

Low populations asso ciated 
with fall cankerworm in south
ern Alberta. 

Damage reported from Brooks 
Horti cultural Station and 
near Vauxhall and Three Hills . 

High populations in Calgary. 
Low to medium populations 
in urban areas in central 
and southern Alberta. 

Moderate and severe damage 
to alder in northern half 
of the Region . Light damage 
to poplar in all areas. 

Damage to planted spruce seed
lings in reforested area north
west of Ricinus . 
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TABLE ill - Other Noteworthy Insects and Diseases - Cont 'd. 

Causal Agent 

Ce cropia moth, 
Hyalophora ce cropia (L. ) 
Pine root collar weevil, 
Hylobius warreni Wood 

Poplar leaf miner, 
Litho co lletis spp . 

A b lister beetle , 
Lytta sphaerico llis Say 

Western tent caterpillar,  
Malacosoma pluviale (Dyar ) 

Popla.r vagabond aphid, 
Mordwilko j a  vagabunda 

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

Rusty tussock moth,. 
Orgyia antiqua ( L. ) 

Poplar serpentine miner, 
Phyllo cnistis populi ella 

Cham.  

Host 

M .  map:�e 

Lp. pine 

B. poplar 
T .  aspen 

Caragana 
Honeysuckle 

Choke cherry 
Saskatoon 
Birch · 

Remarks 

Moderate damage in one she l
terbelt near Turin . 

Known distribution in the 
foothills extended southward 
to the Sheep River west of 
Turner Valley.  

Common in the Region . 

High populations in some 
shelterbelts from Sibbald 
south to Milk River . 

High populations in Waterton 
Lakes National Park and 
Crowsnest Pass . Low popula
tions near Chisho lm Tower . 

P lains cottonwood Observed in Kinbrook, Dino
saur , and Little Bow provin
cial parks. 

W. spruce Severe damage in a few shel
terbe lts near Trochu. Medium
high populations along the 
Little Red Deer River west of 
Innisfail and in Big Knife P .  
P .  Light damage along Mac .,. 
kenzie River from Fort Good 
Hope to Arctic Red River. 

Cottone aster 

T. aspen 

Some severe damage in Edmon
ton . Moderate damage in 
Calgary. 

Severe dis colouration in Koot
enay, Yoho and Banff national 
parks , at high elevations 
between the Red Deer and Bow 
rivers , at several locations 
in the Footner Lake Forest, 
near Wri �ley and in the Ebbutt 



25 

TABLE m - Other Noteworthy Insects and Diseases - Cont I d .  

Causal Agent 

Root collar weevil, 
Pissodes sp . 

Lodgepole terminal weevil, 
Pissodes terminalis Hopping 

Boxelder twig borer , 
Proteoteras willingana 

(Kearfott ) 

Disea.se 

Dwarf mistletoe ,  
Arceuthobium americanum 

Nutt . ex. Engelm. 

Spruce cone rust , 
Chrysomyxa . pirolata Wint . 

C� tospora canker , 
Valsa sordida Nits. 
( Cytospora ChrYSOS�erma) 

(Pers . ex Fr . 

Fire b light, 
Erwinia am lovora 

( Burr . Winsl . et aL 

HOEO t  
I 

Lp. pine 
W .  spruce 

Lp . pine 
J. pine 

M. maple 

Lp . pine 
J. pine 

W .  spruce 
Wintergreen, 
one -sided 

T .  aspen 

Apple 
Mtn . ash 
Mayday 

Remarks 

HillS , N. W .  T. and in the 
Watson Lake and Beaver Creek 
areas, Y. T .  

Collected in the foothills 
area of the Region. Severe 
infestations present in the 
upper Kananaskis Lake and 
Barrier Lakes areas . 

Common in stands of regenera
tion pine throughout the Reg
ion .  

Medium t o  high populations 
present in she lterbelts in 
southern Alberta. 

Additional outbreaks recorded 
near Marshybank Lake and near 
the confluence of the Panny 
and Wabasca rivers . 

Light infe ction throughout 
the Region. Some seed loss 
reported in the Bow River 
Forest and Waterton Lakes 
National Park . 

Widespread in shelterbelts 
and aspen groves throughout 
the agricultural area. 

Sti ll active in central and 
southern Alberta. 
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TABLE ill - Other Noteworthy Insects and Diseases  - Cont ' d .  

Causal Agent 

P ine needle cast,  
Gloeo coryneum cinereum 

(Dearn . ) Weindlmayr 

I-Iypoxy lon canker, 
Hjpoxy lon pruinatum 

(Klotz che ) Cke . 

Snow blight, 
LOEhoEhacidum h;z:eer"boreum 

Lager . 

Host 

Lp . pine 

T .  aspen 

W.  spruce 
B .  spruce 
E .  spru �e 

P ine needle cast, Lp . p ine 
Lophodermella montivaga Petr o 

Spruce needle cast, W .  spruce 
LOEhomerum darkeri 

Oue llette 

Pine needle cast, 
Lophoclermium pinastri 

( S chrad . ex Hook . ) Chev . 

Poplar leaf spot, 
Mar s sonina tremuloidis 

(Ell.  & Ev . ) Kleb . 

Pop lar leaf rus t ,  
Melamp sora medus ae 

Thuem.  

Lp . pine 
J. pine 

T .  aspen 
B. poplar 

Tamarack 
T .  aspen 

Remarks 

Caused disco louration and 
needle los s  along Congon 
Creek, Spray River, North 
Ram River and Brown Creek . 
Found in Yukon Territory 93 
miles east of Ros s  River 
and north of Watson Lake . 

Present throughout the aspen 
grove s e ction of Alberta. 

Severe damage to regenerat ion 
spruce along Brown Creek, on 
Mt . Wilson, on Mt . Murchison 
and along the Cas t le River . 
Light damage along Alaska 
Highway. New regional record . 

Caused disco lourat ion and 
needle los s  near Noyes Creek 
in B . N . P .  Noted near Mile 
62, Canol Road, Y .  T .  

Caused needle los s  along Dry 
Creek Mill Road in the Cle ar 
water Fores t .  New regional 
re cord. 

Common on lodgepole pine alonG 
the Cast le River . 

A significant decrease in the 
infection ratio throughout 
the Region.  

Light infe ctions to aspen 
t hroughout central and north
ern Alberta and on tamarack \ 

in the Touchwood Lake area .  
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TABLE ill - Other Noteworthy Insects and Diseases - Cont ' d. 

Causal Agent 

Fir needle cast, 
Phaeocryptopus nudus 

(Pk. ) Petr-. --

Fir needle rust, 
Pucciniastrum goeppertianum 

( Kuehn) Kleb. 

Douglas fir needle cast, 
Rhabdocline pseudotsugae 

Syd. 

Spruce needle cast, 
S arcotrochila piniperda 

( Rehm) Korf. 

Needle blight, 
S cirrhia pini 

Funk & A. K. Parker 
(Dothistroma pini Hulbary) 

Leaf spot, 
Septogloeum rhopaloideum 

Dearn.  & Bisby 

Needle fungus, 
S eynesiella juniperi 

(Desm.) Arn. 

Needle fungus, 
Thyriopsis halepensis 

. ( Cke. ) Th. Syd. 

Host 

A. fir 

A. fir 
B. fir 

D. fir 

W. spruce 

Lp. pine 

T. aspen 

Juniper 

Lp. pine 

Shoot blight of balsam poplar, B. poplar 
Venturia populina 

( Vuill.) Fabric. 

Remarks 

Caused needle loss along the 
West Castle and Spray ri
vers, near Marmot Creek and 
in the Moraine Lake area. 

Moderate to severe infections 
throughouf northern Alberta 
and the foothills. 

Stand discolouration and need
le loss noted in Redstreak 
Campground, K.N.P. Light dam
age noted in the Bow River 
Valley and the Por cupine Hills. 

Moderate damage in several 
locations between Rock Lake 
and Entrance. 

C�used severe discolouration 
and needle loss in Redstreak 
Campground in K.N. P. 

Discolouration of foliage no � 
ted on the north end of the 
Porcupine Hills, in the Chain 
Lakes area and along the 
Trunk Road north of Entrance. 

Common along the Red Deer 
River near Sundre. 

Caused needle loss along 
Swan Creek south of Strachan. 

'Moderate damage in Waterton 
Lakes National Park. 
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TABLE IV 

SUMMARY OF AERIAL SURVEYS, 1967 

COST 
DATE PURPOSE AREAS AIRCRAFT PER TOTAL TOTAL 

HOUR HOURS COST 

June 13, 14 General MacKenzie Beaver 
(Floats ) **12: 00 

June 23 Spruce budworm Chinchaga Bell 47 AJ-2 
(Helicopter ) * 5: 00 

June 27 General MacKenzie Beaver 
(Floats ) x X lO : uu 

July 1 Forest tent Wabamun Cessna 172 36 . 00 6: 00 216.00 
caterpillar 

July 5 Large aspen Southwestern A lberta Cessna 172 36. 00 3 : 40 132 . 00 
tortrix 

July 5 General MacKenzie Cessna 180 ** 1: '0 

July 7 Spruce budworm Wabas ca and Chinchaga Cessna 180 48.0 4: 50 232 . 0J 
rivers 

July 10 Spruce budwJrm McMurray C",ssna 180 
(Floats ) 50 . 00 4: 00 200 . 00 

�I 



TABLE IV 

SUMMARY OF AERIAL SURVEYS ,  1967 cont ' d. 

DATE PURPOSE 

July 12 Spruce budworm 
to 14 

July 16 Spruce budworm 

July 16 Spruce budworm 

July 20 Spruce budworm 

August 22 General 

October 5 Spruce budworm 

*Alberta Forest Service 
**MacKenzie Forest Service 

AREAS 

MacKenzie 

MacKenzie 

Lac La Biche 

Rai nbow Lake -
Amber Tower 

MacKenzie 

Wabas ca River 

Note : Total cost includes pilot expenses 

COST 
AIRCRAFT PER 

HOUR 

Found 
(Floats ) 55.00 

Cessna 206 5 5 . 00 
(Floats ) 

Dorrder 

Cessna 180 48.00 

Cessna 180 
(Floats ) 60.00 

Bell 47 AJ-2 
(He licopter 135 . 00 

TOTALS 

TOTAL 
HOURS 

9: 20 

5 : 10 

* 4: 00 

2 . 25 

5 : 15 

4 : 00 

76: 40 

TOTAL 
COST 

523.00 

284.17 

116. 00 

315. 00 

540.00 

2558. 17 

-I="" o 
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Helicopter s erviced fly camp , Wabasca River 
budworm investigations . 

Survey Ranger checking white spruce for bark 
beetles , Wabasca Rivero 
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DAMAGE APPRAISAL SURVEYS 

During 1967, the damage appraisal crew was utilized in several 
capaci ties but the main effort was devoted to : 

a )  an intensive survey for the pine root collar weevil 

b )  studies relative to growth loss  and defoliation caused by 

the forest tent caterpillar 

c )  sampling for incidence of Atropellis canker of pine . 

d )  sampling for incidence of dwarf mistletoe .  

Other work included the recording of data relative to exotic tree 
plantations , disease outbreak areas , shoestring root rot, and the spruce 
budworm . A resume of the season ' s  activity is recorded below . 

Pine Root Collar Weevil, Hylobius warreni Wood 

Although the primary objective of this survey was to define more 
precisely the distribution of the weevils , s a..11.pling was conducted in such 
a manner as to as certain intensity of weevil attack in a variety of stand 
types . The data provide a better understanding of the insects which in 
turn may be applied to improving forest management practices. 

Plots of 1/50th or 1/20th of an acre ( dependent upon stand den
sity) were established about every 15 miles in the foothills region of 
Alberta from the International Border to near Grande Prairie . A total of 
108 plots , at 44 locations , were utilized ( see map on page 45 ) .  The root 
collars and maj or roots of all the pine in mch plot were examined for the 
presence of adults or larvae. 

Forest Tent Caterpillar, Malacosoma disstria Hbn .  

An assessment of damage to aspen by forest tent caterpillar was 
conducted by the measurement of growth rings using white spruce as the 
check tree. Ten dis cs were cut from each of 5 areas where severe defolia
tion has been recorded for 4, 5, and 6 conse cutive years . Measurements 
were made using Addo X equipment . 

A study to compare ground and aerial estimates of defoliation was 
carried out . During aerial surveys , areas were selected to represent de
foliation in each of 3 categories ( light, moderate , and severe ) .  The same 
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areas were then surveyed on the ground . A predetermined nwnber of trees 
were selected from each area and 1/12th of  the foliage was placed in cold 
storage and later used to calculate the total foliage per tree and estimate 
the actual amount of defoliation for each category. 

. 

Melubers of the appraisal crew also as sisted in the research as 
pects of tent caterpillar investigations by making continuous daylight 
observations of early instar larvae to cEterlnine behaviour pattern . 



� Grande Prairie 

1 9 67 DA MAGE APPRAISAL 
OF H YLOS I US WA RREN ,  WOOd 

• Fresh Attacks 
f) Old Damage 
o Negative 

o 40 
m i l e s 

-f 
80 

45 

ACalgary 



Ins ectary Technician examlnlng 
aspen branches for egg sites . 

Herbarium Technic�an exam1nlng 
dis eas e specimen slide � 

Tree P est Offic er on extension call examining spruce shelterbelto 
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INSECTARY OPERATIONS 

Although the insectary is located in a basement with artificial 
control of light, telJiperature, and humidity, satisfactory conditions are 
maintained for the rearing of insects to identifiable stages. The local 
reference collection cons ists of several thousand specimens of which over 
1700 species have been catalogued and class ified taxonomically. 

The insectary operations and maintenance of the reference col
lection are performed by a senior technician with the assistance of one 
full time techni cian and two seasonal employees. 

During 1967, a total of 1432 collections and reports invo17ing 
approximately 25000 insects were pr Jcessed. Many of these were identi fied, 
recorded, and dis carded but over 300 were reared to identifiable stages. 
Materia.l requiring a hibernation period was placed in cold storage and re
turned to incubating temperatures d .rring January, 1968. All enclosure 
slips were coded and periodically during the summer sent to Ottawa where 
the data were transferred to magnetic tape . During the autumn, corrections 
and additions were prepared and sent to Ottawa to update the records . 

Some specific insectary operations included the mass rearing of 
forest tent caterpillars, spruce budworm, and spruce bud midge for the 
recovery of parasites. Several b lack spruce tops were carefully examined 
and the insect fauna as certained . About 7 5  root weevils (Pissodes spp . ) 
were reared to the adult stage for use in genetical studies at Sault Ste . 
Marie, Ontario. The study of spring defoliators of trembling aspen to 
determine life histories and to recognize the early instar larvae was con
tinued by the senior insectary technician . 
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HERBARIUM OPERATIONS 

The regional myco logi cal herbarium, designa.ted by international 
code lett ers CFB, originated in 1952 to serve as a reference co lle ct ion 
of forest diseas e s . Loans and exchange s with other herbaria ar e encouraged . 
Currently, 8000 spe cimens repres enting 262 genera and 572 spe cies are on 
depo s it . The rate of annual increase is about 10 per cent . 

The operations of the het-bar iwn are supervi sed by the regional 
lllyco logi s t  ( Dr .  Y .  Hiratsuka) with a senior herb arium te chni cian (Mrs . L . E .  
McArthur ) p erforlning as as s i stant curator . As s i s tance is  provided by a 
c lerk-typist during the winter and a student as s i stant during the fie ld 
s eason . 

Mo s t  of the identifi cat ions are made by Dr . Hirat suka and Mr s .  
McArthur but some specific ident ifi cations a.re flade by spe ciali sts in 
Otta.wa. or in other research centers . Dr . Y .  Hiratsuka renders a national 
and international s erv i ce through hi s speciali zation in we stern specie s 
of tree rus t s .  

Dur ing 1967 nuch material was provided through the herbarium 
serv i ce s  to out s i de agencies and to local res ear chers . A total of 776 
collect ions were pro ce s sed . Amongst the se many new pathogens , host and 
distribution re cords were obtained as listed in tab le V page 48 . 



Organism and Dis eas e 

Chrysornyxa ar cto staphyli 
Die t .  

Yellow witches ' broom 
of spruce 

, 

Chrysomyxa ledicola 
Lagh . 

Needle rust 

Chrysornyxa pirolata 
Wint . 

Cone rust of spruce 

Cladosporium sp . 
H;yperparasi te of 
rus t  fungi 

Co c comyce s hiemali s 
Higgins 

Leaf spot 

Cronartiwn comandrae Pk . 
Comandra b lis ter rust 

TABLE V 

��W HERBARIUM RE CORDS , 1967 

Ho s t ( s ) 

Ar ctostaphylo s uva-urs i  
Cornmon bearberry 
P i cea glauca 
White spruce 

Ledum groenlandi cum 
Cornmon Labrador tea 

Pi cea. pungens 
Colorado spruce 
Pyro la. s e cunda 
One - s ided winter 
green 

Chrysomyxa piro lata 
on Pyrola as arifo lia 
Cone rust of spruce on 
COrnmon pink wintergreen . 
Me lampsora epitea on 
S alix sp . 
Leaf rus t on willow 

Prunus virginiana 
Choke cherry 

Pinus b anl\:.siana 
Jack pine 

Lo cality 

Campbe ll Lake , 
N .  W. T . 

Campb e ll Lake , 
N .  W. T .  

4 mi . E .  of 
Faus t 
Junction of 
Rabb it Hay and 
Mackenzie riv
ers,  N .  W.  T .  

2 mi . W .  o f  Pine 
hur s t  Lake 

4 mi . N. of Smoky 
Heights 

6 mi. N . E .  of 
Calai s  

Blackwater Lake, 
N. W. T .  

Remarks 

Range extension far north
ward . 

Range extens ion far north
ward . 

New herbarium ho s t  re cord . 

Range extens ion far north
ward . 

New herbar ium host records . 

New herbarium hos t  record . 
Only conidial state , ( Cylin
drosporiura hiemalis Higgins ) 
was present . 

Range extens ion far north
ward . 

+" co 

. .  



Organi sm and D i s ease 

Epipolaeum abietis  (Dearn. ) 
Shoemaker 

Sooty mold of fir 

Erys iphe polygonia DC . 
ex M�rat 

Powdery mildew 

Exobas idium vaccinii 
Wor . 

Fomes cajander i  Kar s t .  
Brown cub i cal top rot 

Fome s pini ( Thore ex 
Per s . ) Lloyd 

Red ring rot 

I sthmie lla crepidiformi s 
(Darker ) Darker 

Needle cas t 

TABLE V 

NEW HERBARIUM RE CORDS - Cont I d .  

Ho st ( s ) 

Ab ies  las io carpa. 
Alpine fir 

Caltha p alustri s  
Marsh marigo ld 

Vaccinium myrt illUs 
Low b i lb erry 
Vaccinium vit i s -idaea 
var . minus 
Bog cranberry 

P i cea glauca 
White spruce 

P i cea glauca 
White spruce 

Picea glauca 
White spruce 

Lo cality 

10 mi. N . E .  of 
F ield, Yoho Na
t ional Park 
33 mi . S .  W. of 
Banff, Kootenay 
National Park 

15 mi . N . E . of 
Lac La Bi che 

3 0  mi . S .  W. 0 f 
Sundre 
12 mi . N . W .  of 
Nordegg 

An i s land, Mac
kenz ie River, 15 
mi . N . W .  of F t .  
Good Hope, N . W . T .  

An i s land, Mac
kenzie River , 15 
mi . N .  W.  of Ft . 
Good Hope ,  N . W . T .  

Campbe ll Lake , 
N .  W. T .  

Remarks 

New Regional re cords and 
probab ly fir s t  world re cord 
on alp ine fir . Syn . D im
ero sporium ab ietis Dearn . 

New herb arium r e cord . 

New herbarium re cord s .  

Range extension northward . 

Range extens ion far north
ward . 

Range extens ton far north
ward . Syn .  Bifuse lla 
crep idiformi s Darker . 



Organism and Dis ease 

( E ll .  
O n  needle s  

Lenzite s s aepiaria (Wulf . 
ex Fr . )  Fr . 

Brown cubical po cket rot 

Linospora tetraspora 
G.E .  Thompson 

Leaf b light 

Lirula macros ora 
( Hartig Darker 

Needle cas t 

Lophodermium juniperi 
( Grev . ) Darker 

Needle cast 

Lophodermium nitens 
Darker 

Needle cast · 

TABLE V 

NEW HERBARIUM RECORDS - Cont ' d .  

Ho st ( s )  

Juniperus communis 
Common juniper 

P i cea glauca 
White spruce 

Populus b alsami fera 
Bals am pop lar 

P i cea glauca 
White spruce 

Juniperus communi s  
Common juniper 
Juniperus horizontalis 
Creeping j uniper 

P inus alb i cauli s 
Ifui tebark pine 

Locality 

4 mi . W. of 
Banff, Banff 
National Park 
4 mi . N . W .  of 

Remarks 

New Regional r e cords . 

Miette Hotsprings , 
Jasper National Park 
King Lake , N . W. T.  

The Grand View, 
N. W.  T .  

Ft . Smith, N .W • T • 

30 mi .  S .  of 
Ar ctic Red 
River , N . W . T .  

Campb e ll Lake , 
N . W. T .  
8 mi . W .  o f  Ft . 
Good Hope ,  N . W. T .  

Mi . 4 ,  Geraldine 
Lake Fire Road,  
Jasper National 
Park . 

Range extens ion far north
ward . 

First r e cord in the North
west Territories . 

Range extens ion far north
ward. Syn .  Lophodermium 
macro sporum (Hartig) Rehm. 

Range extens ion far north
ward . Syn .  Lophodermium 
juniperinum ( Fr . ) de N .  

New herbarium ho st record .  
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Organism and Dis ease 

Lophodermium pinastri 
( S chrad . ex Hook . ) Chev . 

Needle cast 

Lophophacidium hyper
boreum Lager . 
Snow-blight 

Melampsora epitea Theum . 
Leaf rust 

Me lampsorella caryophyl
lace arum S chroet . 
Yellow wit ches ' broom 
of fir 

Puccinia arenariae 
( S chum. ) Wint . 

Rust 

Puccinia jonesii Pk . 
Rust 

Puccinia pulsatillae 
Kalchb . 

Rust 

TABLE V 

NEW HERBARIUM RECORDS - Cant ' d .  

Host ( s )  

Pinus banksiana 
Jack pine 

P i cea enge lmannii, 
E.  glauca and 
P .  mariana 
Engelmann, white and 
b lack spruce 

Salix sp . 
Willow 

Cerastium vUlgatum var . 
hirsutum 
Chickweed 

Cerastium beeringianum 
Chickweed 

Lomatium dissectum var .  
multifidum 
Prairie pars ley 

Anemone patens var .  
wolfgangiana 
Prairie crocus 

Lo cality 

Blackwater Lake , 
N .  W .  T .  

Alb erta and Yu
kon Territory 

Campbell Lake, 
N .  W .  T " , 

15 mi . N . W .  of  
Waterton, Water
ton Lakes 
National Park 

48 mi .  S .W .  of 
Longview 

Remarks 

Range extens ion far north
ward . 

Ne'\\T Regional records and 
probab ly first world host 
record on Engelmann spruce . 

Extension of known distri
bution far northward . 

New herbarium host  re cord . 

New herbarium host record . 

23 mi . W.  of New herbarium re cord . 
Stave ly 

Junction of  Trav- New herbarium record. 
aillant and Mack-
enzie river s , N.W.T.  

VI 
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Organism and Disease 

Puccinia symphoricarpi 
Harkn . 

Rus t 

Puccinia treleasiana Paz . 
Rust 

Pucciniastrum potentillae 
Kom. 

Rust 

S cirrhia pini Funk & 
A . K .  Parker 

Needle b light 

Seyne sie lla juniperi 
(Desm. ) Arn .  

Needle fungus 

Sphaerulina taxi cola 
(Pk. ) Berl.  

Leaf and twig blight 

Thyriopsis halepens is  
( Cke . ) Th . & Syd . 

Needle fungus 

TABLE V 

NEW HERBARIUM RECORDS - Cont ' d .  

Host ( s ) 

2:ymphoricarpos albus 
Snowberry 

Caltha palustris  
Mar sh marigo ld 

Potentilla tridentata 
Three-toothed cinque
foil 

Pinus contorta 
Lodgepole pine 

Juniperus con®unis  
Common juniper 

Taxus brevifolia 
Western yew 

Pinus contort a 
Lodgepole pine 

Lo cality 

11 mi. S .  W. of 
Beaver Mines 

15 mi . N .  E .  of 
Lac La Biche 

2 0  mi . N . E . of 
Lac La Biche 

Redstreak Camp 
ground, Kootenay 
National Park 

1 mi. S .  of 
Sundre 

Emerald Lake, 
Yoho National 
Park 

16 mi . S .E .  of 
Strachan 

Remarks 

New herbarium record . 

New herbarium record . 

New Regional re cord . 

New Regional record . Only 
imperfect state (Dothis 
troma pini Hulbary) was 
present. 

New Regional re cord . 

New Regional record. 

New Regional record . 
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Organism and Disease 

Uncinula sali cis (DC . ) 
Wint . 

Powdery mildew 

Wallrothiella ar ceuthobii 
(Pk . ) Sacco 

Hyperparas ite of dwarf 
mistletoe 

TABLE V 

NEW HERBARIUM RECORDS - Cont 1 d . 

Host ( s ) 

Populus balsruaifera 
Bals am pop lar 

Arceuthobium americanum 
on Pinus banksiana 
Dwarf mistletoe 
on jack pine 

Locality Remarks 

Lady Evelyn Falls , First record in the North-
N. W. T .  west Territories . 

Peace Rint, Wood Range extens ion. 
Buffalo National 
Park 
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TREE PEST EXTENSION SERVICES 

Under the direction of the Officer-in-Charge of Survey a Tree 
Pest Extens ion Servi ce was estab li shed in 1967 . The appointment Gf une 
officer (Mr . N. W. Wi lkinson) to adulinister this office was intendeu to 
fi ll a need for the processing uf inquiries from the general publi c  and 
outs ide agencies and at the s alile time re lieve other sections wi thin the 
DelJartrnent of this growing aspect of public re lations . The prime intent 
was to centralize the extension aspect of rel! lyirtg to requests origina.
ting within the City of Calgary and the District of Rockyview for iden
tification of inse cts and p lant diseases and recormnend control for vari
ous tree and plant pes t s .  However , it became apparent that this service 
should be available to everyone within the Region . It was suggested that 
our efforts in this fie ld b e  directed to prucessing requests from super
j�ntendents and section heads of  other departiuent s  a.nd junior governGients .  
This would mean that junior government s  would be respons ib le for pro
ce s s ing inquiries and requests from t�le general pub li c  with this office 
acting in an advisory capacity.  As a start in this re-organization, a 
,eeting with the City Parks Superintendent and the local District Agri

culturist was arra.nged and as a consequence the City Parks Department 
accepted the responsibility from requests originating wi thin the limit 
of the City and the District Agriculturist for requests originating with
in his area of jurisdiction. Thi s  procedure allows adequate attention to 
requests  from divisional heads and field representatives throughout the 
Region . Further refinement in the system is  p lanned . The following list 
indi cates the agencies requesting information in the 1967 season and the 
number of requests received from each . 

G eneral Pub li c  157 

District Agri culturists 29 

Alberta Forest Service 12 

Canada Department of  Agri culture 6 

Provincial Parks 1 

Federal Parks 3 

County of Newe ll, Agri cultural Service 
Board 3 

Calgary Sunbathing Club 1 

Provincial Department of Agri culture 1 
2 13 



White spruce stand damaged by spruce budworm, Q. 
tumiferana, Slave River, N.W. T. 

Spruce budworm pupae on tamarack, Rabbitskin River, N.W. T. 



Survey Ranger eXamlnlng forest tent cat erpillar larvae, 
�. disstri� for hatching study project o 

Survey Ranger collecting aspen leaves for forest 
tent cat erpillar defoliation s tudies .  

-, -



55 

RESEARCH INVESTIGATIONS 

Spruce budworm 

In add it ion to the aer ial dete ct ion surveys conduct ed annually 
by di stri ct ranger s ,  inve stigat ions were performed on the ground to as 
certain the impact of spruce budworm on spruce border ing the Wab as ca, 
S lav e ,  and Mackenzie rivers . Thes e  studies were perfor" Led by Mr .  R .  E .  
S t evenson with as s i stance from member s of the apprais al crew, name ly Mr .  
D .  E lliott and Mr .  R .  Caltrell.  Acce s s  was accomp li s hed by boat along the 
Mackenzie and S lave r iver s ,  and by heli copter along the Wab as ca River . 
Data on the current c ondit ion of infected stands were co lle cted by re cord 
j ng evidence of deteriorat ion resulting from budworm feeding on all tre es  
in tenth - acre p lot s .  Cro s s - s e ctional dis cs _taken from the base and crown 
of dominant trees were utilized to invl� stigate the effe cts of past infes 
tations as an aid in predi cting impact . 

Readi ly ob served character istics whi ch indicate re cent budworm 
feeding are cert ain types of mortality, dead top s ,  exces s ive adventitious 
growth, and sparse viab le fo liage . R,� cordings of these characteristics 
in stands of known r e cent budworm inf�station show that even light defo lia
t ion as re corded from the air may r esult in cons iderab le top -ki lling and 

. mortality to regeneration . Tree mortality in infested stands in the North
west Terr itor ies ranges from about 30 per cent to 77 per cent and in the 
Wab as ca River area where prompt ut i lization is p lanned , mortality of mer 
chantab le timb er r ange s from 21 per cent to 63 p er cent . In the parti cular 
are a  at the confluence of the Wab as ca and Muddy rivers only about 10 per 
cent of the trees are in an apparent he althy condition . The examination 
of the growth ring s ,  however , show a pronounced dec line in growth commen
cing around 1937 . 

Forest t ent caterpi llar 

Although infe stations of the forest tent caterpi llar have been 
per s i s tent in some are as of Alb erta for several ye ars the normal history of 
tent caterp i llar outbreak s i s  a sudden and almo s t  comp lete collap s e  after 
a few year s .  The popular exp lanation for a sudden co llapse has been that 
de layed leafing of aspen due to a protracted cold p eriod re sult s  in mas s 
s t arvation of the young larvae . However , laboratory experiment ation and 
fie ld ob s ervations during 1967 have revealed that young tent caterpi llars 
are capab le of wi thstanding low temperatures far in exces s  of that even en
countered in natur e .  Starvation exper iment s indicate that the young larvae 
can survive without food for two to three weeks at the temperatures normally 
encountered in Alberta. Dr . Raske , who has b een conducting the experiment s ,  
contends that the low temperature-starvation phenomenon cannot terminate an 
infe stat ion by itself but must b e  coincident with some other factor s such 
as the incidence of di s e as e .  



Wood borers 

The problem of damage to de �ked peeler and s aw logs by wood bor
ing insects and the resultant devaluation of  the products has never been 
.complete ly resolved by the conventional methods of control.  The cost of  
prote cting stored logs by debarking, appli cation of water or  repe llants is  
often prohibitive . It is  we ll known, however, that logs are sus ceptib le to 
attack only when in a specific condition whi ch must coincide with the egg 
laying period of the b eetles . No dou)t, this explains the absence of dam
age in some instance s .  

During 1967, investigations .  were initiated by Dr . A. Raske to 
study the prob lem from the standpoint of life cycles of the insect spe cies 
involved and host  sus ceptibility . For this purpose  over 200 pine and 
spruce were fe lled in the Crowsnest,  Tfhitecourt, and Lac La Bi che areas 
during the months of March,  June, July, September ,  and De cember . Examina
tion of the logs will follow that period when no further beetle attack is  
like ly.  Biologi cal data on the insects  was obtained by intensive examina
tion of about 120 decked logs (mostly pine ) from Rocky Mountain House .  
These data are to be employed in developing a sequential sampling system 
whi ch in turn should provide a relatively easy method of as sess ing damage . 

Mycology of  forest fungi 

Indentifi cation of forest fungi and supervlslon of the r�gional 
mycological herbarium are the respon,s ..lbility of the regional mycologist, 
Dr . Y .  Hirat suka. In addition, Dr . Hiratsuka, with the techni cal as s i s 
tance of  Mr .  P .  J .  Maruyama and Mrs .  L .  E .  McArthur, is  actively engaged 
in research involving life hi stories , morphology, cytology, and taxonomy 
of forest pathogens with parti cular emphasis on the forest tree rusts of 
North Ameri ca. Highlights of his recent research findings have centered 
around cytological investigations of pine stem rusts ,  morpholo�i cal and 
taxonomic studies of conifer needle rusts , and a new immunofluores cent 
te chnique for identifi cation of fungi . 

Results of cytological studies of  stem rusts  in western North 
America ( Peridermium harkne s s ii and E. stalactiforme ) prompted an examina
tion of the European rust Peridermium pini ( Crona.rtium flaccidum complex ) 
to determine i f  it possesses  the same autoe cius character to intensify in 
the absence of alternate ho sts . During May and June 1967, Dr . Hiratsuka 
studied at several research centers in Europe (Norway, Sweden, Netherlands 
and S cotland ) and obtained significant result s .  The results were further 
proof of the existence of a new type of life cycle in this group of rusts  
and have major implications in dete ction and control of this group of fungi . 

Major taxonomic revision of genus Pucciniastrum, needle rusts of 
conifer s ,  i s  well underway following successful inoculations and morpholo
gi cal studies .  
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Furt her s tudy of po s s ib le app lication of immunofluor e s c ent te ch
n i que s to for e s t  myco logy was made dur ing the summer of 1967 with the assi s 
tance of a graduate s tudent ( Mi s s  Marion Tatter s all ) and pos itive r e s ults 
were obtaine d .  



INDEX TO INSECTS AND DISEASES 

INSECT PAGE 

Aceria neo e s s igi ( K . ) ,  Bud-gall mite . . . . . . . . . . . . . . . . . . . . . . . . •  22 
Aceria parapopuli (Kiefer ) ,  Pop lar bud-gall mite . . . . . . . . . . . . .  22 
Ac leris variana (Fern . ) ,  Black-headed budworm . . . . . . . . . . . . . . • •  8 
Ade lge s coo leyi (Gi ll. ) ,  Coo ley spruce gall . . . . . . . . . . . . . . . . . . 8 
Alsophi la pometaria (Harr . ) ,  F1.ll cankerworm . . . . . • . . . . . . . • • . .  8 
Aphidae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . . . . • . . . . . • . . . • .  9 
Ar chips ceras ivoranus (Fitch ) , Ugly-ne st  caterpi llar • . . • • • . . •  9 
Bucculatrix canadensise  lla Chamb . ,  Birch ske letonizer • . . • • . • •  9 
Caliroa ceras i ( L . ) ,  Pear s lug • . . . . . • • . . . • . . • • . . . • • . . . . . . . . • .  22 
Choristoneura conflictana (Wlk . ) ,  Large aspen tortrix • • . . . • • •  9 
Chori stoneura fumiferana ( Clem. ) ,  Spruce budworm • • • . • • • . . . • • •  7, IJ, 11, 12, 13 
Choristoneura lambertiana Bsk . , Budworm . • • • . . . • • . • . • . . . . . . . •  22 
Choristoneura pinus Freeman, Budworm • . . . • • • . . . . . . • . . . . • . . . • • • •  22 
Chrysome la spp . ,  Leaf beet l.es • • . . • . . . . . . . . . . • . . . . . . . • . . • . . . • .  12 
Chrysome la aeneicollis S chffr . ,  Leaf beetle . . . . • • . . . . • • . . . . . •  

Chrysome la falsa Brown, Leaf beetle . .  : . . . . . . • . • . • • . • . . . . • . . . • •  

12 
13 

Chrysome la s cripta Fab . ,  Leaf beetle . . . . . . . . . . . . . . . . . . . . . . .  . . 
Chrysome la semota Brown, Leaf beet le • . . . . . . • . • . . . . . . . . . . . . . • .  

Coleote chnites starki Freeman, Needle miner . • . . . • • . . . . . • . • . . .  

Compsole chia niveopulvella Cham. , Leaf tier . . . . . . . . . . . . . . . . .  . 
Dasyneura canadens is  Felt ,  Gall midge • . . . . . . . . . • . . . . . . . . . . . . . 

Dasyneura rachiphaga Tripp, Gall midge . . . . . . . . . . . . . . . . . . . . . .  . 

Dendro ctonus obesus (Mann . ) ,  Spruce bark beetle . . . . . . . . . . . . .  . 

Dendro ctonus punctatus Le c . , Allegheny spruce beetle . . . . . . • . .  

13 
13 
22 
22 
13 
13 
23  
23 

Dendro ctonus s implex Le c . , Eastern lar ch beetle . . . . . . . . . . . . . . 7, 23 
Dioryctria reniculella ( Grote ) ,  Spruce cone worm . . . . . . . . . . . .  . 

Epinotia solandriana Linn . , An Olethreutid . . • . . . . . . . . . . . . . . . .  

Erannis ti liaria (Harr . ) ,  Linden looper . . . . . . . . . . . . . . . . . . . . .  . 

Eriosoma americanum (Riley) , Wooly elm aphid . . . . . . . • . . . . . . . . .  

Euura atra (Jur ) A willow sawfly . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

Gonio ctena ameri cana ( S chaeff. ) ,  American aspen beetle . . . . . .  . 

Graci llaria syringe lla ( F . ) ,  Li lac leaf miner . . . . . . . . . . . . . . .  . 

Craci llaridae,  Leaf miner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Gras shopper damage . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  

Hyalophora cecropia ( L . ) ,  Cer cropia moth . . . . . . . . . . • . . • . • . • . • •  

Hylobius warreni Wood, Pine root co llar weevil  . . . . . . . . . . . . . .  . 
Laspeyre sia youngana (Kft . ) ,  Cone worm . . . • • . . • . . . . . . . • . . . . . • .  

Li tho colletis spp . ,  Pop lar leaf miner • . . . . . . • • . . . . . . . • . . . . . • •  

Lyonetia sp . ,  Wi llow leaf miner • . • • • . . . . . . • • • • • • • . . • . . . • . . . . . 

13, 23 
23 
23 
9 
23 
13 
23 
23 
23 
24 
23,  43,  
13, 14 
7, 24 
15 
24 Lytta sphaeri collis Say, A b lister beetle • . • . • • • . . . • . • . • . • . . .  

Malacosoma disstria Hbn . , Fore st  tent caterpillar • . . • . • • • . • • •  15,  43 
Malacos0l!l� pluviale (Dyar ) , Wes tern tent caterpillar • • • . • . . • •  24 
Megastigmus sp . ,  Seed chalcid • • • . • • • • • • • . . . . . • . . • . • • • • . . • • • • •  13 
Mordwilkoj a vagabunda (Walsh ) , Poplar vagabond aphid • • . . . • • • •  24 

45 
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Neodiprion abietis ( Harr . ) ,  Balsam�fir sawfly . . . . . . . . . . . . . . .  24 
Oligonychus ununguis ( Jac . ) ,  Spruce spider mite . . . . . . . . . . . . .  16 
Operophtera bruceata ( Hulst ) ,  Bruce spanworm • • • • • • . • • • . • • . • •  7, 16 
Orgyia antigua ( L . ) ,  Rusty tus sock moth • • . • . • . • • • . • • . • • • • • • .  24 
Pegohylemyia sp . ,  Cone maggot • . . • . . • . . • • • . • • • • • • • . • • • . • • • . • •  13, 14 
Periphyllus negundinis ( Thomas ) ,  Boxelder aphid • • • . • • • • • • • • • 9 
Phyllo cnistis populie lla Cham. , Poplar serpEintine miner . . . . .  24 
Phytophaga sp . ,  Gall midge • • • • • • • • . • . • • • • • • • . • • • • • • . • • • • • • • •  13 
Pikonema alaskensis (Roh . ) ,  Yellow-headed spruce sawfly • • • • •  17 
Pis sode s sp . ,  Root collar weevil . . . . • . • . . . . . • . • . . . • • . . • • . • . .  7, 25,  46 
Pis sodes terminalis Hopping, Lodgepole terminal weevil • • • • •  0 25  
Pristiphora erichsonii (Htg . ) ,  Larch sawfly • • . • • • • . • • • . • • . . •  17 
Proteoteras willingana ( Kearfott ) ,  Boxelder twig borer • • . • • •  25 
P seudexentera improbana oregonana Wlsl1m. , Leaf tier • • • • • • • • •  17 
Rhabdophaga swainei Fe It , Spruce bud lnidge • • • • • • • • • • • • • • • • • •  18 

DISEASE 

Arceuthobium americanum Nutt . ex Engeim. , Dwarf mistletoe • • .  25,  53 
Bifusella crepidifarmis Darker, Spruce needle cast . . • • • . • . • • • •  20, 49 
Chrysomyxa ar ctostaphyli Diet . ,  Yellow wit che ' s broom of spruce 48 
Chrysomyxa spp . , Spruce needle rusts  • . . • . . • • . • • . • • • . . • . . . • . .  18 
Chrysomyxa ledicola Lagerh . ,  Spruce needle rust . . • . . . . . . . • • •  18, 48 
Chrysomyxa pirolata Wint . ,  Spruce cone rust . . . . . . . . . . . . . • . . .  25,  48 
Chrysomyxa weirii Jacks . ,  Spruce needle rust . . . . . • . . . • • . . . • .  19 
Ciborinia pseudobifrons Whet . ,  Pop lar ink spot . . . . . . • • . • • . . .  19 
Ciborinia whetzelii ( Seaver) Seaver, Poplar ink spot . . . . . . . .  19 
Cladosporium sp . Hyperparasite of  rust fungi . . . • . . . . . . . . . . • .  48 
Climatic damage . . .  . . . . . .  . . .. . . . . . . . . . . . . . . . . . . • . . . . . • • .  19 
Coccomyces hiemalis Higgins , Leaf spot . . . • . . . . . . . . . • . . • . . . . .  48 
Coleosporium asterum (Diet . ) Syd . , Pine needle rust . • . . . . . . .  19 
Cronartium comandrae Pk . ,  Comandra blister rust • • . • . . . . • . . . •  48 
Cronartium flaccidum complex ( Alb :lc Schw . ) Wint . . . . . . . . . . . . . .  56 
Cytospora chry sosperma Pers . ex Fr . ,  Cytospora canker • • • • . . .  2:>  
Davismyce lla montana (Darker ) Darker , Pine needle cast . • • • . .  2 1  
Dolhistroma pini Hulbary, Pine needle b light • . • • • • • • . • • . • . • •  27, )2 
E lytroderma deformans (Weir ) Darker, Pine needle cast . • . • • • •  20 
Epipolaeum abietis (Dearn. ) Shoemaker , Sooty mold • . • • • • • • • • •  49 
Erwinia amylovora ( Burr . ) Wins l .  et al, Fire blight • • • • • • • • •  25 
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Fomes caj anderi Korst . , Brown cubical top rot • • • . • • • • • • • . • • •  49 
Fomes pini ( Thore ex Pers . )  Lloyd, Red ring rot • • • • • • • • • • • • •  49 
Gloeocoryneull. cinereum (Dearn. ) Weindlmayr, Pine needle cas t .  26 
Hendersonia pini cola Wehm. , Pine neE;;dle cast • • • . • • • • . • • • . • • •  20 
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Hypoxylon pruinatum (Klotzche ) Cke . , Hypoxylon canker • • • • • • .  26 
Isthmiella crepidiformis (Darker ) Darker, Spruce needle cast .  20 , 49 
Krigeria juniperina (Ell . ) Seaver, Ne (�dle cast • • . • • • • • • • • • • .  50 
Lenzite s saepiaria (Wulf. ex Fr . )  Fr . ,  Brown cubical root rot 5U 
Lirula macrospora (Hartig) Darker , Needle cast • • • • • • • • • • • • • •  50 
Linospora tetraspora Thompson, Leaf blight of bals am pop lar • .  20 , 50 
Lophodermella conco lor (Dearn . ) Darker, Pine needle cast  • • • •  20 , 2 1  
Lophodermella montivaga Petr . ,  Pine needle cast • • • . • . • • • • • • •  26 
Lophodermium juniperi ( Grev . ) Darker , Needle cast • .  � • • • • • • • • 50 
Lophodermium juniperinum (Fr . ) de N . , Needle cast • • • • • • . • • . •  50 
Lophodermium macrosporum ( Hartig ) Rehm. , Needle cast • • • • • • • •  50 
Lophodermium nitens Darker,  Needle east • • . • • • • • • • • • • . • • • • • • •  50 
Lophodermium pinastri ( S chrad . ex Hook . ) Chev . ,  Pine needle 

cas t .  26, 5 1  
Lophomerum darkeri Quellette, Spruce needle cast • . • • • • • • • • • •  26 
Lophophacidium hyperboreum Lager . ,  Snow b light • . • • . • • • • • • • • •  51 
Mars sonina tremuloidis (Ell .  & Ev . )  Kleb . ,  Poplar leaf spot • 26 
Melampsora epitea Thuem. , Leaf rust on willow . . . . . . . . . . • . . • .  48, 51 
Melampsora medusae Thuem. ,  Poplar leaf rust . . . . • • . • • . . • • • • . .  26 
Melampsorella caryophyllacearum S chroet . ,  Yellow wi tche I s 

broom of fir • 

Peridermium harkne s s ii J .  P .  Moore , Western gall rust • . • . • • .  

Peridermi um pini Lev . , . . . • . . . • . • . . . . . . . . . . . . • . . • • • • • . . • • . • . .  

P eridermium stalactiforme , Arth . & Kern, Stalactiforme rust . 
Phaeo cryptopus nudus (Pk . ) Petr . , Fir needle cast . . • . . . • . . • •  

P ine needle casts ,  . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • . . . • • . • • . •  

Puccinia arenariae ( S chum. ) Wint . , Rust • • . . . . • . • • • . • . • . • . . . •  

Puccinia coronata eda . , Crown rust . . . . . . . • • . . . . . . • . . . . . . . . . .  

Puccinia jonesii Pk. , Rust . . . . . . . . . . . . . . • . . . . . . . • • . . . . . . • . • .  

Puccinia pulsatillae Kalchb . ,  Rust  . . . . . . . . • . . . . . . . . . . . . . . . . .  

Puccinia symphoricarpi Harkn. ,  Rust . . . . . . • . . . . . • . . • . • . . . • • . • 

Puccinia trealeas iana Faz . ,  Rust . . . • . • . . . . . . . . . • . . • . • • • . • . • •  

Pucciniastrum goeppertianum (Kuehn) Kleb . , Fir needle rust • •  

Pucciniastrum potentillae Kom. , Rust • . . • . • • • . • . . • . • • • • • • . . • .  

Rhabdocline pseudotsugae Syd . , Douglas fir needle cast • • . . • .  

S arcotrichila piniperda (Rehm) Korf . ,  Spruce needle cast • • • •  

S cirrhia pini Funk & A. K .  Parker,  Needle b light • • . • • • • • . • • •  

Septogloeum rhopaloideum Dearn. & Bisby, Leaf spot • • • • • • • • • •  

Seyne s ie lla juniperi (Desm. ) Arn. , Needle fungus • . • • • • • • • • • •  

Sphaerulina taxicola (Pk . ) Berl. , Leaf and twig b light • • • • • •  

Thyriopsis  halepensis ( Cke . ) Th . Syd . , Needle fungus • • • • • • • • •  

Uncinula salicis (DC . ) Wint . ,  Powdery mi ldew • • • • • . . . . • . • • • . •  

ValS e> sordida Nits . ,  Cytospora canker • • . • • • • • • • • • • . • • • • • • • • • 

�ria populina (Vuill . ) Fabri c . ,  Shoot blight of balsam 
poplar . 

Venturia tremulae Aderh . ,  Aspen shoot blight • • • • • • • • • • • • • • • • 

Wallrothie lla arceuthob ii (Pk . ) Sacc . ,  Hyperparasite of dwarf 
mistletoe • • • • •  
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