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CANADIAN FORESTRY SERVICE  

STUDY STATEMENT 

1 984-85 

NOR- 1 -033 

Res pons i b i l i ty Centre : NORTHERN FOREST RESEARCH CENTRE 

Date : December 20 , 1 983 

1 .  Project : Detect i on and appra i sa l  of  tree pes ts and vegetati on 
d i sturbances 

2 .  T i t l e :  Forest i nsect and d i sease survey 

3 .  New : Cont . : X 

5 .  Study Leader : B .  Moody and H .  Cerezke 

4 .  No . : NOR- l -033 

6.  Key Words : Detecti on , apprai sa l , d i s tri but i on , paras i tes , hos ts , 
damage , predators , b i o l ogi cal  contro l , hazard , 
suscepti b i l i ty ,  s tab i l i ty ,  management , parks , 
recreat ion , symptoms , damage , effl uents , easement 
atmosphere .  

7 .  Location  o f  Work :  Throughout reg i on 

8 .  Study Objecti ves : 

1 .  To ga i n  an i mproved knowl edge of  fores t i nsects and d i seases i n  
the regi on for the purpose o f  m i n imi z i ng damage to trees and 
sh rubs attri butab l e  to these organi sms and to provi de an adv i sory 
servi ce to management agenc i es and the publ i c ,  and to contri bute 
to F I DS nat i onal overv i ew of i mportant pes t condi t i ons . 

2 .  Provi de management agenc i es wi th d i agnosti c i mpact and appra i sa l  
servi ces rel a t i ng to effects of i nsects , d i seases , c l i mate 
i nfl uences and po l l utants on trees and shrubs and other types of  
vegetation . 

9 .  Goa l s  for 1 983-84 : 

1 .  Su rvey , map ,  and report on major  forest pes ts of the reg i on ,  i . e .  
mounta i n  p i ne beetl e ,  fores t tent caterpi l l ar ,  s pruce budworm , 
jack p i ne budworm and s pruce beetl e .  

2 .  Conduct s pec i a l  surveys for parti cu l ar pests or  o f  des i gnated 
areas . 
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3 .  Comp i l e  and pub l i s h  a n  i nformat ion report on the fores t pest  
s i tuati ons i n  the reg i on for 1 982 and  make predi cti ons for 1 983 . 
Draft copy of the report wi l l  be sent to F I DS coord i nator i n  
Ottawa for national  comp i l ati ons . 

4 .  Prov ide pes t extens i on serv i ce and technol ogy trans fer to va rious 
c l i ent agenc i es and general publ i c .  

5 .  Represent NoFRC and C FS on vari ous prov i n c i a l , reg i ona l , and 
nati onal forest i nsect and di s ease commi ttees and advi sory g roups . 

6 .  Organ i ze and  conduct annua l i nteragency F I DS revi ew and  p l ann i ng 
meeti ng wi th representati ves (contact pers ons ) from three pra i ri e  
prov i nces , the Northwest Terri tori es and Parks Canada (Pra i ri e  
and Wes tern Regi on ) . 

7. Publ i s h  Fores try Report on F I DS .  

8 .  Publ i s h  Forest Management Notes on forest pes t cond i t i ons and 
forecast for each of the pari r i e prov i nces and  the NWT . 

9 .  Col l aborate w i th project NOR-35 for d i agnos ti c and taxonom i c  
serv i ce of  tree a n d  s h rub d i s eases and the upkeep of  the 
Myco l og i ca l  Herbar i um .  

1 0 .  Work towards the producti on o f  the fi rs t draft o f  a s tandard 
s urvey methodol ogy manual  s u i tabl e for the reg i o n .  

1 1 . Conti nue dwarf mi s tl etoe s urveys and report on  prov i nc i a l  forests 
s urveyed . 

1 2 .  Assess  operati onal  use of  satel l i te i magery to del i neate areas of  
s evere defo l i at i on by forest tent  caterp i l l ar and other aspen
pop l a r  defo l i atros . 

1 3 .  Col l aborate wi th B i l l  I ves and Herb Cerez ke and provi de ass i s tance 
w i th photography for the i l l us trated report on the " Common forest 
i nsects of the Reg i on " .  

10 . Accompl i shments i n  1 983-84 

1 .  Aer i a l  and ground s urveys were conducted , and areas of  severe-to
moderate i n festati ons were mapped of major  fores t pes ts (spruce 
budworm,  mounta i n  p i ne beetl e ,  s pruce beetl e ,  forest tent 
caterpi l l ar ,  and jack  p i ne budworm )  i n  the three pra i ri e  prov i nces 
and the Northwest Terri tor i es . A i rcraft t ime for s urveys i s  l argely  
provi ded by outs i de agenc i es .  

Maj or areas mapped and reported w i th moderate-to-severe defo l i ation  
are :  1 )  A total of  75 000 ha of s pruce budworm i nfestat ion in  the 
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reg i on;  2 )  4 850 000 ha of as pen stands defo l i ated pri mari ly by the 
forest tent caterp i l l ar and 3 )  250 000 ha of jack  p i ne budworm 
i nfestation  i n  Man i toba . Mounta i n  p i ne beetl e i nfestat ion was 
mapped over 11 000 ha i n  southern Al berta , and the s pruce 
beetl e i nfes tati on on 1 500 ha i n  northern Al berta . 

2 .  Many spec i al surveys for parti cul ar pests or  of  des i gnated areas 
were conducted . Exampl es are as fol l ows : 

a .  Spec i a l surveys were conducted o f  mounta i n  p i ne beetl e i n  
southern Al berta Cypress Hi l l s ,  Saskatchewan and A l berta 
and severa l nati onal  parks i n  cooperati on wi th study 
NOR- 1- 143 . 

b .  Conducted a F i reb l i ght s urvey to measure the severi ty of 
i nfestation  on mountai n  ash  trees i n  Edmonton , j o i ntly 
wi th Al berta Agri cu l ture and Parks & Recreati on . A report 
i s  ava i l ab l e .  

c .  Conducted fi e l d experiments to tes t s pruce budworm pheromones 
i n  two types of traps for use i n  mon i tori ng  budworm pupu l a
ti ons . Th i s  was i n  cooperati on wi th Dr .  Sanders ( C FS ,  GLFRC ) . 

d .  E l m  bark beetl e s urveys were conducted wi th Al berta 
Envi ronment and Al berta Agri cu l ture but beetl es were not 
detected i n  Al berta . 

e .  Surveys to detect new or  i ntroduced pests a l so i nc l uded bai ted 
traps for poss i b l e  i ntroducti on of gypsy moth and the 
European p i ne shoot moth . 

f .  Spec i a l  pest s urveys were conducted i n  three fores t nurseri es , 
jack  p i ne regenerati on , wh i te spruce pl antati ons and jack  
p i ne seed orchard in  Sas katchewan and  p i ne p l antat ions i n  
Man i toba . 

g .  I denti fi ed dwarf m i s tl etoe i nfect ion of  res i dua l  j ack  p i ne 
trees duri ng control operati ons i n  burnt-over areas i n  
northern Al berta , for the Al berta Forest  Serv i ce .  Th i s  l ed 
to the detect ion of smal l groups of  beetl e- k i l l ed j ack  p i nes 
over severa l  thousand hectares . The bark beetl e was i denti f i ed 
as the p i ne engraver ,  Ips pini. 

3 .  Compi l ed and pub l i s hed i nformati on report o n  the forest pest 
s i tuati ons in the reg i on for 1982 and made predi ct i ons for 1983 . 
Draft copy of the report was sent to Ottawa for F I DS nati onal 
report . 

4 .  Pes t extens i on serv i ces were provi ded and  about 1500 i nqu i ri es 
were processed . Informat ion booths on tree pests were d i s p l ayed 
to the general publ i c ,  on numerous occas i ons , and pest l eafl ets 
and other materi a l  were d i stri buted . 



a .  Workshops , l ectures , and ta l ks on fores t pes ts were presented 
on 30 occas i ons , e . g .  to Parks Canada s taff, courses sponsored 
by A l berta Agri cul ture , s taff of  tree nurseri es , AFS staff ,  
Parks and  Recrea t i on ,  etc . 

b .  T . V . , rad i o  and newspaper i n terv i ews were g i ven on pest 
probl ems . 

5 .  Represented NoFRC and CFS on vari ous commi ttees and advi sory groups : 

a .  Representati on and report prepared for the A l berta Pes t Control 
Advi sory Counci l .  

b .  Representat ion and two reports prepared for the Fores t  Pes t 
C ontro l  Forum ( Ottawa ) .  

c .  A l so  provi ded representation  and reports for :  

- Sas katchewan Advi sory Counc i l  - P l ant  D i sease ( Sas katoon ) 

- Sas katchewan Advi sory Counc i l  - Insect  Control ( Sa s katoon ) 

- D . E . D . Adv i sory Counc i l - Sas katchewan ( Reg i na )  

- A l berta Horticu l tura l Envi ronment  Subcommi ttee ( Edmonton ) 

- A l berta Extens i on Horti cul tural Commi ttee ( Red Deer )  
\, \ 

. 

- CANUSA and Eas tern 'Budworm Counc i 1 

6 .  Annua l i nteragency FI DS revi ew and p l ann i ng meeti ng was conducted 
at NoFRC wi th representati ons from three pra i r i e  provi nces , the 
Northwest Terri tori es and Parks Canada . 

7. Other Fores try Reports g i ven pri ori ty over FIDS . 

8 .  FI DS Fores t  Management Notes not i nc l uded on NoFRC pub l i cati ons 
l i st  for 1 983 . The Report was produced i nterna l l y  as  a Survey 
Bul l eti n .  

9 .  Col l aborated wi th Project NOR- 35 for d i agnos ti c and taxonomi c 
serv i ce of tree and s h rub d i seases and the upkeep of  the Myco l og i ca l  
Herbari um .  

1 0 .  Work towards the producti on of the fi rs t draft of a s urvey 
methodol ogy manual conti nued and i s  30 percent comp l eted . 

1 1 . Sys temat i c  roads i de surveys of jack  pi ne dwarf mi stl etoe were 
conti nued i n  Sas katchewan i n  1983 .  A fi l e  report was comp l eted . 

1 2 .  Operati onal use of s atel l i te i magery to del i neate a reas of 
s evere defo l i at i on by forest tent caterp i l l a r  was asses sed 
j o i nt ly  wi th Study NOR- 1- 1 84 and Project NOR-22 . 
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1 3. Col l aborated wi th B i l l  I ves and D i c k  Wong and provi ded s i gni fi cant 
ass i s tance wi th photography and i nsect col l ecti ons ( about 3 , 000 
s l ides represent ing 600 i nsect spec i es ) for the i l l u strated 
report Ita Practica l  Gu i de to the Forest  Insects of the Prai ri e  
Provi nces lt• 

1 1 .  Goa l s fo r 1 984-85 : 

1 .  Survey , map and report on major  fores t pests o f  the reg i on ,  i .e. 
mounta i n  p i ne beetl e ,  spruce beetl e ,  fores t  tent caterpi l l ar ,  
spruce budworm ,  jack  pi ne budworm ,  dwarf mi st l etoe and need l e 
cas t or needl e rus t. 

2 .  Conduct s pec i a l  s urveys for parti cul ar  pests o r  o f  des i gnated 
areas. 

3. Compi l e  and publ i s h  an i nformation report on the forest pes t 
s i tuati ons i n  the regi on for 1 983 and ma ke pred i cti ons for 1 984 
Draft copy of the report wi l l  be sent to F IDS coord i nator i n  
Ottawa for nati onal  compi l at i ons. 

4. Provi de pes t extens i on serv i ce and  technol ogy transfer to  vari ous 
c l i ent agenc i es and general pub l i c .  

5.  Represent NoFRC and  CFS on  vari ous provi nc i al , reg i ona l , and 
nati onal forest  i nsect  and d i sease commi ttees and advi sory 
groups. 

6. Orga n i ze and conduct annual i nteragency F I DS revi ew and p l ann i ng 
meeti ng w i th representati ves ( contact persons ) from three pra i ri e  
provi nces , the Northwest Terri tor i es and Parks Canada ( Prai ri e  
and Wes tern Reg i on ) .  

7 .  Publ i sh Forestry Report o n  F I DS i f  o n  NoFRC pri ori ty l i s t. 

8. Publ i sh Forest Management Notes ( 4 )  on fores t pes t cond i t i ons 
and forecast for each of the pra i r i e  provi nces and the NWT. 

9.  Col l aborate w i th Proj ect NOR- 35 for d i agnos ti c and  taxonomi c 
servi ce of  tree and shrub d i seases and the upkeep of the 
Mycol og i ca l  Herbari um. 

1 0. Work towards the producti on of the fi rst draft of  a s tandard 
s urvey methodol ogy manual su i tab l e  for the reg i on. 

1 1 .  Conti nued dwa rf mi st l etoe s urveys and report on prov inc ia l  forests 
s urveyed. 

1 2. Col l aborate wi th Bi l l  I ves and D i c k  Wong and prov ide ass i s tance 
w i th photography and i nsect col l ect ion for the pi ctor i al to 
fores t and s hade tree i nsects of  the Canadi an Pra i ries.  
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1 2 .  Publ i cati ons 1 983-84 : 

I n format ion Reports , Notes etc . 

H i rats uka , Y .  and J. Petty .  1 982 . I mportant fores t i nsects and 
d i seases . Pra i ri e  Reg i on .  1 978 . I n :  Forest Insect and 
D i sease Annual Report 1 978 and 1 979 -- . Envi ron .  Can . , Can . For .  
Servo Ottawa . 

Moody, B . H .  and H . F .  Cerezke . 1 983 . Forest i nsect and d i sease 
cond i t i ons  in  Al berta , Sas katchewan , Man i toba , and the 
Northwest Terri tor i es i n  1 982 and pred i cti ons for 1 983 . 
Envi ron . Can . , Northern Forest Research Centre . I nf .  Rep .  
NOR- X-248 : 1 9  p .  

Moody , B . H .  and H . F . Cerezke . 1 983 . 
Insect and D i sease Cond i ti ons i n  
T . E . Sterner and A . G .  Dav i dson . 
Ottawa . 

Contri but i on I n: Forest 
Canada 1 982 . !Comp i l ed by 
Envi ron . , Can . For .  Servo 

Sti l l ,  G . N .  1 983 . Fores t I nsect  and D i sease Condi ti ons i n  
Saskatchewan i n  1 983 and forecas ts for 1 984 . Fores t 
Management Note . 

F i l e  Reports 

Cerezke , H . F . and H . S .  Gates . 1 983 . Surveys and i mpact estimat ion 
o f  mounta i n  p i ne beetl e damage i n  the Bow-C row Fores t ,  
A l berta , duri ng 1 982 . F i l e  Report NOR- 1 43 -033 ; 1 0  p. 

Cerezke , H . F .  1 983 . 1 983 report o f  the Canad i an Fores try Servi ce 
to  the Envi ronmental Commi ttee of  the Al berta Horti cu l tural 
Adv i s ory Commi ttee . Fi l e  Report . 

Cerezke , H . F . 1 983 . A l berta Pes t Control Adv i sory Meeting  report 
from the Canadi an Fores try Serv i ce .  F i l e  Report . 

Emond , F . J . 1 983 . Insect and d i sease s urveys of  Sas katchewan 
prov i nc i a l  tree nurseri es . F i l e  Report . 

Emond , F . J. 1 983 . Canadian  Fores try Serv i ce 1 983 Report to the 
Sas katchewan Adv i sory Commi ttee , I nsect Control and the 
Sas katchewan Advi sory Counci l ,  Crop Protecti on , P l ant D i sease 
Commi ttee . F i l e  Report . 

Emond , F . J. 1 983 . Tree pes t extens i on report , 1 983 . F i l e  Report . 

Emond , F . J . 1 983 . Summary of s pec i a l  surveys for AFS , 1 983 . Fi l e  
Report.  

Gates , H. 1 983 . I ns ect and d i sease condi ti ons i n  Wood Buffa l o  Nati onal 
Park and S l ave R i ver  area , Northwest Terri tori es . F i l e  Report .  
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Gates , H .  1 983 . Mounta i n  P i ne Beetl e i n  Waterton Lakes Nati onal Park 
in 1 983 . Fi l e  Report .  

Gates , H .  1 983 . Res u l ts of Spruce Budworm Pheromone Traps i n  Al berta 
i n  1 983 . F i l e  Report . 

Gates , H .  and J .  Edmond . 1 983 . 
Beetl e i n  Northern Al berta . 

Losses from the Enge lman Spruce 
F i l e  Report .  

Gates , H .  and H . F . Cerezke . 1 983 . Surveys and impact o f  mounta i n  
p i ne beetl e damage i n  Bow-Crow Fores t ,  Al berta during  1 983 . 
Fi l e  Report .  

Gates , H .  and B .  Moody . 
traps i n  Al berta . 

1 983 . Depl oyment of s pruce budworm pheromone 
Fi l e  Report .  

Grandma i son ,  M .  1 983 . The spruce budworm i n  A1 bertat 1 982 . Fi l e  
Report . 

Grandma i son , M .  1 983 . Fores t tent caterpi l l ar pos t- hatch s urvey for 
Al berta , 1 983 . Fi l e  Report . 

Grandma i son , M .  1 983 . L i st o f  i nsects photographed duri ng the 1 983 
season . Fi l e  Report .  

Grandma i son , M .  a n d  H .  Gates . 1 983 . Tremb l i ng aspen defol i at ion 
i n  Al berta during  1 983 and pred i c t i ons for 1 984 . Fi l e  Report . 

Moody , B . H .  1 983 .  Report on the spruce budworms i n  the Pra i ri e  
Provi nces and the Northwes t Terri tor ies 1 983 . Report prepared 
for the 1 1 th Annual Forest Pes t Contro l  Forum , Ottawa . 

Moody , B . H .  1 983 . Report on the status and control of other pes ts 
i n  the pra i ri e provi nces , 1 983 . Report prepared for the 1 1 th 
Annual Fores t Pes t Contro l  Forum , Ottawa . 

Moody , B . H .  1 983 . Status o f  major  fores t  i nsects and d i s eases i n  
the pra i r i e  provi nces and the NWT , 1 982-83 . Contri but i on to 
report to worki ng group on fores t i nsect and d i seases , North 
Ameri can Fores try Commi s s i on ,  October 1 983 . 

Moody , B . H .  1 983 . H i gh l i gh ts of  forest i nsect and d i sease research 
in the pra i r i e  reg i on . Contri bution  to the Canadian  report to the 
North Ameri can Forestry Commi s s i on ,  October 1 983 . 

Petty , J. and M .  Grandma i son .  1 983 . I ns ect  and d i sease condi ti ons 
in  Waterton , Banff , Jasper , Kootenay , Yoho and E l k I s l and 
Nati onal Pa rks , 1 982 . F i l e  Report .  

Petty , J .  1 983 . I nsect and D i sease cond i t i ons i n  Waterton , Banff , 
Jasper, Kootenay , Yoho and E l k I s l and Nati onal  Parks , 1 983 . 
F i l e  Report .  
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St i l l ,  G . N .  and B .  Moody. 1 982 . Jack p i ne dwa rf mi s tl etoe i n  
Sas katchewan, 1 982 . F i l e  Report . 

St i l l ,  G . N .  1 982 . Forest  i nsect and di sease cond i t i ons i n  Pri nce 
Al bert Nat i onal  Park, 1 982 . F i l e  Report .  

St i l l ,  G . N .  and  B .  Moody . Fores t i nsect and  d i sease condi t i ons i n  
Sas katchewan i n  1 982 and forecas ts for 1 983 . Fores t Pest 
Survey Bu l l et i n .  

Sti l l , G . N .  1 983 . S l i de presentati on and fi e l d tri p i n  the Qu i rk 
Creek Gas P l ant area on Ju ly  26, 1 983 . F i l e  Report . 

S ti l l ,  G . N .  1 983 . Forest  i nsect and d i sease surveys i n  the Fort 
S i mpson D i s tri ct, N . W . T .  - Ju l y  1 9-2 1 , 1 983 . F i l e  Report . 

S ti l l ,  G . N .  1 983 . Jac k  P i ne dwarf mi s tl etoe s u rveys i n  Saskatchewan, 
1 98 3 .  F i l e  Report . 

Sti l l ,  G . N .  1 983 . Spruce and j ack p i ne budworms i n  Sas katchewan,  
1 983 and foreca s ts for 1 984 . F i l e  Report.  

Sti l l ,  G . N .  1 983 . Tremb l i ng aspen defol i a ti on in  Saskatchewan ,  1 983 
and forecas ts for 1 984 . F i l e  Report .  

Sti l l ,  G . N .  1 983 . I nsect and d i s ease cond i t i ons i n  Sas katchewan 
prov i nc i a l  tree nurseri es i n  1 983 . F i l e  Report . 

Sti l l ,  G . N .  1 983 . Fores t  i nsect and d i sease  cond i t i ons i n  Pri nce 
Al bert Nat i onal  Park i n  1 983 . F i l e  Report .  

S ti l l ,  G . N .  1 983 . Mounta i n  p i ne beetl e  i n  Sas ka tchewan i n  1 983 . 
F i l e  Report . 

Sti l l ,  G . N .  1 983 . Summary of  forest i nsect and di sease s urveys and 
act i v i t i es in Sas katchewan i n  1 983 . F i l e  Report .  

T i dsbury, C .  1 983 . Jack  p i ne budworm in  Man i toba , 1 982 and forecas ts 
for 1 983 . F i l e  Report . 

T i dsbury, C .  1 983 . Insect  and d i sease cond i t i ons on s he l terbe l t ,  
ornamenta l p l anti ngs and  shrubs i n  P i ne l and Fores t Nursery,  
Hadashv i l 1 e, Man i toba, 1 982 . F i l e  Report . 

Ti ds bury, C .  1 983 . Forest tent caterp i l l ar i nfestati on i n  Man i toba , 
1 983 and defol i at i on forecas ts for 1 984 . F i l e  Report . 

T i dsbury, C .  1 983 . Spruce budworm i nfes tat i ons i n  Man i toba,  1 983 
and forecas ts for 1 984 . F i l e  Report.  

T i dsbury,  C .  1 983 . I nsect and d i sease condi t i ons  i n  R i d i ng Mounta i n  
Nati onal Park, 1 983 . F i l e  Report .  
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Ti dsbury ,  c. 1 983 . Jack  p i ne budworm i n  Man i toba , 1 983 and forecasts 
for 1 984 . Fi l e  Report. 

T i dsbury ,  C .  1 983 . Insect and d i sease cond i t i ons on s he l terbel t ,  
ornamental p l anti ng and s hrubs i n  the P i ne l and Fores t Nursery ,  
Hadas hvi l l e ,  Man . , 1 983 . F i l e  Report . 

These t imely F i l e  Reports are promptly d i s tri buted to prov i nc i a l  and 
regi onal  fores ters , nati ona l and prov i n c i a l  park super intendents and 
warden staffs , agri cu l tura l  representati ves , prov i nc i a l  entomo l og i s ts 
and patho l og i s ts , c i ty parks and recreat ion s taffs , other na ti onal 
F I DS reg i ons , F I DS Di rector i n  Ottawa , etc. 

1 3 .  S ignatures : 

I nves t i g� 

.� <t- C�� ('--Z-
I nves tigator' � D i rector A:D. Ki i l  
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CANADIAN FORESTRY SERVICE  

STUDY STATEMENT 

1 984-85 

Res pons i b i l i ty Centre : NORTHERN FOREST RESEARCH CENTRE 

NOR- l -058 

Date : December 20 , 1 983 

1 .  Projec t :  Detection  and appra i sa l  of tree pests and vegetati on 
d i s turbances 

2 .  T i tl e :  Sawfly sys tematics  

3 .  New :  Cont . : X 

5 .  Study Leader : H . R . Wong 

4 .  No . : NOR- l -058 

6 .  Key Words : Tenthredi no i dea , Nearct i c  Reg i on , d i s tribution , hosts , 
keys , l i fe h i s tory ,  morphol ogy , new genera , new spec i es ,  
b i ogeography , rev i s i on ,  Symphyta , evo l ut ion , phyl ogeny 

7 .  Locati on of Wor k :  Edmonton , Al berta 

8 .  Study Obj ecti ves : 

1 .  To ma ke b i osys temati c s tudi es of the sawfl i es of Canada and 
ma i nta i n  taxonom i c  experti s e  in th i s  group of i ns ects at the 
nati onal and i nternati onal l evel . 

2 .  To separate the vari ous sawfly s pec ies i n  thei r mature and 
immature forms by means of keys , descri pti ons , and i l l ustrati ons . 

3 .  To s tudy the evo l uti on and b i ogeography o f  the more important 
sawfl y genera l eadi ng to thei r rev i s i on i n  North Ameri ca , north 
of Mex i co .  

4 .  To study the external  and i nternal morphol ogy o f  the more economic  
sawfl y s pec i es . 

9 .  Goa l s for 1 983-84 : 

1 .  I den t i fy sawfl i es for research personnel , i nsti tuti ons , and 
l aboratori es . 

2 .  Draft a paper o n  the l arvae o f  the North Ameri can genera of 
D i pr i on i dae ( Hymenoptera , Symphyta ) .  

3 .  Prepare a Forest Management Note on the i ntroduced p i ne sawfly 
i n  Mani toba . 
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4 .  Col l aborate wi th J. A .  Drou i n  i n  compl et i ng the reV1Slon o f  the 
I nformati on Report on the seas ona l devel opment and chemica l 
c ontrol of the bi rch  l eaf mi ner i n  Al berta . 

5 .  I denti fy foss i l  sawfly about 30 000 B . P .  for the Department of 
the Army ,  U . S . Army Col d  Regi ons Research and Engi neeri ng 
Laboratory ,  A l a s kan Project Offi ce , Fort Wa i nr ight ,  A l a s ka .  

6 .  When ti me permi ts , redescri be the known s pec i es o f  Pristiphora 
i n  North Ameri ca for use  i n  the s tudy of th i s  genus . 

1 0 .  Accompl i s h ments i n  1 983-84 : 

1 .  a .  I denti fi ed over 1 000 l arval and adu l t s awfl i es for the Fores t 
I nsect and D i s ease Survey of  the N orthern Forest Research 
Centre ; Canadi an Nat i ona l Co l l ecti on , Sys temat ic  Entomol ogy 
Laboratory ,  U . S . D . A . ; prov i nc i a l  agenc i es ;  regi onal  c l ients 
and i n-serv i ce personnel . 

b .  Revi ewed a s awfly manuscript on Panaman ian sawfl i es s ubmi tted 
to the Proc . Ent . Soc . of Was h i ngton for publ i cat i o n .  

2 .  A rough  draft of  the paper on the "Larvae of  the North Amer ican 
genera of  Di  pri  on i dae ( Hymenoptera : symphyta ) "  has been prepa red 
and wi l l  be s ubmi tted for typi ng .  

3 .  A Forest Management Note on the i ntroduced p i ne sawfly i n  
Man i toba has been s ubmi tted for pub l i cati on .  

4 .  The i nformati on repo rt wri tten i n  co l l aborati on wi th J. A .  Droui n  
on the seasonal deve l o pment and chemi ca l contro l o f  the b i rch 
l eaf  mi ners in A l berta has been revi ewed by the technical  board 
and i s  i n  the hands of the edi tor ia l  board . 

5 .  The foss i l  sawfly representi ng a m i d-Wi scons i an i nters tadi a l  
( 30 , 000  B . P . ) was i denti fied a s  Empria s p .  for the Department of 
the Army , U . S .  Army Col d  Reg i ons Research and Engi neeri ng  
Laboratory ,  Al askan Project offi ce , Fort Wa i nr ight ,  Al a s ka .  

6 .  The ma l e  of Pristiphora banksi Marl att has been d i scovered and 
the s pec i es redescri bed for the study on the revi s i on of  th i s  genus . 

1 1 .  Goa l s  for 1 984-85 : 

1 .  I denti fy l arva l and adu l t  sawfl i es for research  personne l , 
i ns ti tuti ons and l aborator i es . 

2 .  Submi t the paper on the " Larvae of  the North Ameri can genera of  
D i pri on idae ( Hymenoptera : Symphyta ) "  for revi ew by the techn i ca l  
board . 
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3 .  I denti fy for the Smi thsoni an Inst i tute , Wash i ngton , D . C .  48 adu l ts 
of Fristiphora Latre i l l e .  

4 .  When t ime permi ts , redescri be the known s peci es of Fristiphora i n  
North Ameri ca for use i n  the s tudy o n  the rev i s i on o f  th i s  genus . 

5. Superv i se  the research of  a v i s i ti ng scho l ar from the Fores t Research 
I ns ti tute , Ch i nese Academy of  Fores try ,  Bei j i ng ,  Peopl e's Repub l i c  
o f  Ch i na .  

1 2 .  Publ i cati ons i n  1 983-84 : 

Wong , H . R . and R . C .  T i dsbury .  1 984 . I ntroduced p i ne sawfl y i n  Man i toba . 
Forest Management Note 26 . .2 p .  

1 3 . S i gnatures : 

Di rector A . D .  K i i 1  
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CANADIAN FORESTRY SERVICE  

STUDY STATEMENT 

1 984-85 

NOR- 1 - 1 43 

Respons i b i l i ty Centre : NORTHERN FOREST RESEARCH CENTRE 

Date : December 20 , 1 983 

1 .  Proj ect :  Detection  and appra i sa l  o f  tree pes ts and vegetation  
di sturbances 

2 .  T i t l e :  Control and damage impact of i nsects i nj ur i ous to trees and 
forests 

3. New : Con t .  : X 4 .  No . :  NOR- 1 - 1 43 

5 .  Study Leader :  H .  F .  Cerezke 

6.  Key Words : Forest hab i tats , shel terbel ts , parks , pl antati ons , seed 
orchards , tree nurseri es , pesti c i des , i ntegrated control , 
growth l os ses , damage i mpact , popu l a t i on mon i to ri n g ,  
sampl i ng methodo l ogy , pheromones , mountai n  p i ne beetl e ,  
woodborers , s pruce budworm ,  jack  p i ne budworm , seed and 
cone i nsects , regeneration  pes ts . 

7 .  Locati on o f  Wor k :  Reg i on wi de 

8 .  Study Objecti ves : 

1 .  To mai nta i n  up- to-date i nformation  and provi de techn i cal  and 
adv i sory servi ces on i nsect  probl ems of trees and forests common 
to the reg i on ,  l aws rel ated to pes t i c i des and thei r usage , i nsect  
control methods and  effects of pes t i c i des on the  envi ronment . 

2. To devel op i nforma t i on on s pec i fi c  i nsect probl ems of the regi on 
wi th res pect to d i s tr i bution , abundance , hazard , damage i mpact , 
and control and to report th i s  i nforma t i on to vari ous c l i ent 
agenci es and to the s c i enti fi c commun i ty . 

9 .  Goal s for 1 983-84 : 

1 .  Conti nue ro l e  i n  assessment of MPB wi th i n  the reg i on as i n  1 983 
wi th F I DS coopera t i on : 

( a )  Conti nue representati on on MPB Tec h .  Commi ttee as requi red . 

( b )  Provi de i nput i nto Can . /U . S .  MPB Act i on P l a n  as requested . 



1 8 

2 .  Prepare reports of  the two pheromone experiments j o i ntly wi th 
cooperati ng persons after data ana l ys i s  compl ete. 

3. Prepare a report on MPB rea r i ng experiment when data ana lys i s  
compl ete. 

4. Contri bute to prepara t i on of F IOS Ann. I nf. Rep. ( Regi ona l ) on 
MPB Story and for Nati ona l F I OS "Grey Report". 

5 .  F i na l i ze reports as l i s ted under 2(a ) ,  ( b )  and ( c ) .  

6 .  Pro v i de representation  at prov i nc i a l and reg i onal  commi ttees as 
i n  previ ous yea rs . 

7 .  Cooperate wi th W .  I ves ( Study NOR- 9- l 8l ) toward prepar ing  a 
prel im i nary draft of  "Common Forest  Insects of  the Regi on". 

1 0. Accompli s hments in 1 983 : 

1 .  ( a )  Represented NoFRC on  Mounta i n  P i ne Beetl e Techni cal  Commi ttee 
to revi ew MPB i n festati ons i n  wes tern Canada. One meeting 
hel d at  Fern i e ,  B.C., wi th representa t i on by AFS , BCMF ,  
Parks Canada , B.C. Parks and  P FRC. 

( b )  Represented NoFRC on Canada/U.S.  Memorandum o f  Understand i ng 
Agreement on MPB; attended and reported at  Act i on P l ann i ng 
Meeti n g ,  Portl and , Oregon. 

( c )  Provi ded coord i nati on wi th F I OS s taff ( NOR-033 ) on MPB a i r  
and ground s urveys , and mon i tori ng for popu l a t i on trend and 
overwi nter s u rvi va l ( da ta s ummari zed in Ann. Report of F I OS 
( see NOR- 033 ) .  A fi l e  report was prepared wh i ch g i ves 
est imates of tree and vol ume l osses due to MPB attacks i n  
the Bow-Crow Forest duri ng 1 982 , and a l so g i ves area 
affec ted , d i s tr i but i on of  i nfestati ons and methodol ogy used 
i n  deri v i ng estimates ( see Cerezke and Gates , F i l e  Rep., 
NOR- 033 ) . 

( d )  Res u l ts of  aeri a l  photography and ground surveys i n  Kootenay 
Nati ona l Park i n  MPB i nfes ted areas , conducted i n  1 982 , were 
s umma ri zed i n  a fi l e  report as l i s ted under I tem 1 2. 

( e )  Provi ded consu l  tory serv i ce to vari ous agenci es o n  MPB 
probl ems wi th i n  the reg i o n ,  i nc l ud i ng Parks Canada , Al berta 
Fores t Serv i c e ,  Al berta Parks and Sas katchewan Parks and 
forestry staff. I nfo rmat i on exchange on MPB was ma i nta i ned 
between PFRC and Montana. Servi ces prov i ded i nc l uded bark 
beet l e  i denti fi cat i ons , i nforma t i on on contro l  s trateg i es , 
cu rrent l i terature , s l i de requests , eco l og i ca l  effects and 
pheromones . 
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( f) Prov i ded advi sory and coordi na t i on rol e  wi th Sas katchewan 
Provo Parks, Al berta Provo Parks and Al berta Forest 
Servi ce i n  estab l i sh i ng l arge- scal e experimental tri a l s  of  
a MPB pheromone tree-ba i ti ng program . A total  of 900  tree 
bai ts were p l aced out by prov i nc i a l  s taff wi th i n  contro l  
areas of the  Cypress H i l l s  and  Bow-Crow Fores t to  eval uate 
i ts use i n  the control s trategy . Data have been col l ected 
on the d i s tri buti on of  bai ted and adj acent unbai ted trees 
and attack dens i ti es by MPB, and are bei ng analyzed for 
effecti veness i n  detection  and contro l . Res u l ts wi l l  be 
conveyed to the agenci es in early 1 984. 

( g )  Part i c i pated as gues t s pea ker a t  a Publ i c  Semi nar on MPB 
and i ts eco l og i ca l  i nfl uences on the Waterton La kes B i os phere 
Reserve, Waterton La kes, Al ta . 

( h )  Part i c i pated i n  a two-day meeti ng convened by Di rector 
Fores try Opera t i ons,  Sas katchewan Touri sm and Renewabl e 
Resources to rev i ew the current MPB control program and 
proposal  for an accel erated l ogg i ng p l an for the wes t  b l ock  
of  Cypress  H i l l s , Sas katchewan . 

(i ) Conducted a g round s urvey of MPB i n  the area of h i ghest 
potenti a l  for s pread i n  Kootenay Nati onal  Park . Data wi l l  
be s ummar i zed i n  a fi l e  report .  

2 .  ( a )  Data were analyzed and a fi rs t-draft report was prepared, 
s ummari zi ng res u l ts of  f ie l d s tudi es of  MPB pheromones 
tes ted i n  the Cypress H i l l s , Al berta duri ng 1 982 . 

(b ) Data obta i ned from a 1 982 fi e l d experiment on MPB pheromone 
b i oassay s tud i es in the Bow-Crow Fores t were analyzed and 
summari zed i n  a s tatus report, j o i nt ly  wi th coopera t i ng 
researchers, Drs . H .  Wi eser and E .  Di xon, Dept .  of  Chemi stry, 
Uni vers i ty of Cal gary .  

( c )  Duri ng 1 983 a series o f  fi e l d experiments were conducted i n  
the southern Bow-Crow Fores t, i n  cooperation  wi th Drs . Wi eser 
and D i xon, to tes t vari ous syntheti ca l l y  produced chemi ca l  
anal ogs of the compound exo- brevi comi n, a pheromone produced 
by the MPB .  The objecti ves are to i dent i fy compounds that 
provi de s trong synerg i s t i c  aggregati ve or anti aggregati ve 
behav i o r  of MPB adul ts, and to expl ore potenti a l  fi el d 
appl i cati ons i n  MPB detect ion and contro l . The project i s  
funded i n  part by Al berta Forest Devel opment Research Trus t 
Fund .  

F i ve separate fi el d experiments were conducted us i ng d i fferent 
pheromone ba i t  formu l at ions i n  mul t i p l e  funnel traps and as 
tree ba i ts .  Al l fi e l d  data have been col l ected and 
summari zed by trap or dens i ty catches . A s tatus report was 
prepared s ummari zi ng data analyses compl eted to date . 
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3 .  A l l data have been col l ected on the MPB reari ng experi ment and 
s ome data were analyzed . 

4 .  Contri but i ons were made towa rd prepara t i ons o f  F I DS Ann .  I nf .  
Report ( see NOR-033 ) and for Nat i onal  F I DS report . 

5 .  Some re-anal yses of  data on the fol l ow i ng reports was compl eted 
but  the reports cou l d  not be fi na l i zed because of other 
commi tments : 

( a )  Impact s tudi es o f  the jack  p i ne budworm (Choristoneura 
pinus pinus) i n  N i sbet Provi nci a l  Fores t, Sas k .  

( b )  Surveys of s pruce budworm popu l at i ons and damage i mpac t  
i n  Ri d i ng Mountai n  Nati onal Pa rk , Man i toba , duri ng 1 979-80 . 

( c )  Control s tudi es of  seed and cone i nsects i n  mature wh i te 
s pruce trees wi th carbofuran , near Grande Pra i ri e ,  Al ta .  

6 .  P rovi ded representa t i on a t :  

( a )  Wes tern Commi ttee o n  Crop Pes ts and Wes tern Forum , Penti cton , 
B . C .  Updated two chapters i n  report for four  wes tern 
provi nces for 1 984 control recommendat i ons . 

( b )  Attended and reported at  A l berta Pes t Contro l  Advi sory 
Meeting  ( reported under NOR-033 ) .  

( c )  Attended and reported at Envi ronmenta l  Commi ttee , A l berta 
Hort i cul tural Advi sory Meeting  ( reported under NOR-033 ) .  

7 .  Useabl e photogra phs and a l l l i terature fi l es transferred to 
W .  I ves ( Study NOR- 9- 1 81 ) . 

Other Accompl i shments 

8 .  ( a ) Provi ded a one-day tra i n i ng ses s i on on i nsects , di seases and 
other fores t damage agents to fores try s taff of  B l ue R i dge 
Timber Co . 

( b )  Presented l ecture to acreage owners on the s ubject "Trees 
and Acreage L i v i ng". 

( c )  Provi ded severa l rad i o/newspaper i nterv i ews on i nsect 
prob l ems . 

9 .  Exami ned a woodborer-bark beetl e probl em i n  northwest Man i toba 
rel ated to l arge c l earcut b l ocks . Causal  i ns ects were i dent i fi ed 
and a report was prepared wi th management recommendati ons . 

1 0 .  Provi ded adv i ce and technol ogy transfer o n  a vari ety o f  i ns ect  
and d i sease rel ated probl ems ( e . g .  root col l ar weav i l s , woodborers , 
s he l terbel t i nsects , fores t  tent caterpi l l ar, spruce budworm, 
pest i c i des, nursery pes ts ) .  
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1 1 .  Goa l s for 1 984 : 

1 .  Conti nue ro l e  i n  assessment of MPB w i th i n  the reg i on wi th F I DS 
cooperation . 

2.  Conti nue representat ion on MPB Techn ica l  Commi ttee and provi de 
i nput i nto Can . /U . S . MPB Act i on Pl an as requ i red . 

3 .  F i na l i ze report on 1 982 MPB pheromone experiments i n  Cypress 
H i l l s  wi th co-authors . 

4 .  Compl ete the ana lyses o f  MPB pheromone data col l ected i n  1 983 
and combi ne wi th that obta i ned i n  1 982 for j o i n t  authors h i p  
pub l i cati ons . 

5 .  F i na l i ze report o n  MPB reari ng experiment compl eted i n  1 982 . 

6 .  T ime-perm i tt i ng , fi nal i ze the fol l owi ng three reports : 

( a )  Impact s tud ies o f  the j ack  p i ne budworm (Christoneura pinus 
pinus) i n  N i sbet Prov i nc i al Fores t ,  Sas k .  

( b )  Surveys of s pruce budworm popul ati ons and damage impact i n  
Ri d i ng Mt . Nati onal Park ,  1 979-80 . 

( c )  Contro l  stud i es of seed and cone i nsects i n  mature wh i te 
s pruce trees w i th carbofuran near Grande Pra i ri e ,  Al berta . 

7 .  Conti nue cooperati ve fi e l d  s tudi es wi th Drs . H .  Wi eser and E .  Di xon 
and Al ta .  For . Serv i ce on MPB pheromone tes t i ng and appl i cat ion . 

8 .  Prov i de cons u l tory and i nformat i on serv i ce t o  c l i entel e a s  reques ted . 

1 2. Unpub l i shed Reports , 1 983 

Cerezke , H . F . 1 983 . Surveys and i nterpretati on of l arge-sca l e  col or 
aer i a l  photographs of mounta i n  p i ne beetl e i nfestati ons i n  
Kootenay Nati onal Park i n  1 982 . F i l e  Rep . 1 3  p .  

Cerezke , H . F . 1 983 . Canada/Uni ted States J o i n t  Lodgepol e p i nel 
Mounta i n  P i ne Beetl e Act i on Pl ann i ng Meeti ng Report ;  3 p .  

Cerezke ,  H . F . , J . H .  Borden and T . N .  Trott .  1 983 . F i e l d  tes ts wi th 
semi ochemi cal s of the mounta i n  p i ne beetl e i n  the Cypress  H i l l s ,  
Al berta ; 6 p .  

Cerezke , H . F . 1 983 . Report on jack  p i ne mortal i ty s urroundi ng recent 
c l earcuts near Moose Lake ,  Mani toba ; 7 p .  

Cerezke , H . F . , J .  Droui n  and B .  Nei l l .  1 983 . Revi sed chapter i n  WCCP 
report on i nsect control i n  "Shel terbel ts ,  Ornamental Trees and 
Shrubs", 1 8  p .  
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Cerezke , H . F .  and J .  Droui n .  1 983 . Revi sed chapter i n  WCCP report 
on i nsect contro l  i n  "Seas oned Wood and Timber Structures". 3 p .  

W i es er ,  H . , E . A .  D i xon and H .  Cerez ke . 1 983 . Fi e l d b i oassay of 
exo- Brevi com i n  ana l ogs wi th Dendroctonus ponderosae Hop k .  i n  
l odgepo l e p i ne s tands i n  southwest  Al berta, J u l y-August  1 982; 
S ta tus  Rep . , 1 1  p .  

W i eser,  H . , E . A .  D i xon and H .  Cerezke . 1 983 . F i e l d  b i oassay s tudi es 
of mountai n  p i ne beetl e i n  southwes tern Al berta, us i nq semio
chemi ca l s  combi ned wi th anal ogs of exo- Brevi comi n .  Proj ect Status 
Report ; 21 p .  

1 3 .  S i gnatures : 

D i rector A . D .  Ki i l  
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CANADIAN FORESTRY SERV I CE 

STUDY STATEMENT 

1 984-85 

Respons i b i l i ty Centre : NORTHERN FOREST RESEARCH CENTRE 

NOR- 1 - 1 54 

Date : December 20 , 1 983 

1 .  Project : Detect i on and appra i sa l  of tree pes ts and vegetat ion 
d i sturbances 

2 .  T i tl e :  Forest  i nsect d i agnost i c  and b i osys temat ic  servi ces 

3 .  New : Cont.: X 4. No.: NOR- 1 - 1 54 

5 .  Study Leader : H.R. Wong and W.G.H. I ves 

6 .  Key Words : Insects , l arvae , damage , hosts, paras i tes , b i o l ogi ca l  contro l , 
ga l l s ,  s easonal occurrence , d i s tr ibut i on ,  nomencl ature , 
taxonomy , i dent i fi cati on , reference col l ect ion , i nsectary ,  
l i fe h i story 

7 .  Locat ion of Work : Edmonton , Al berta 

8. Study Object ives : 

1 .  Provi de di agnost i c  and b i osys temat ic  servi ces to c l i ents , i n-servi ce 
personnel ,  outs i de agenci es and sci ent i s ts engaged i n  b i ol ogi ca l  and 
taxonomic  research on i nsects . 

2 .  Ma i nta i n  and improve the regi onal  col l ec t i on of i nsects and mi tes . 

3. When the opportun i ty ari ses , i n i ti ate b i o l og i ca l  and etho l og i ca l  
s tudi es to i mprove the d i agnos i tc and b i osystemat ic  serv i ces . 

9. Goal s for 1 983-84 : 

1 .  Prov ide d i agnos t i c  and b i osys temat ic  servi ces for the more d i ffi cul t 
determi nat i ons on mature and i mmature i nsects damagi ng forest and 
shade trees . 

2 .  Ma i n ta i n  and improve reg i onal  reference col l ec t i on of  i nsects and 
mi tes. 

3. Provi de i nformati on and s pec i mens to s c i enti s ts engaged i n  taxonomic  
and b i ol o g i ca l  s tudi es. 

4. Identi fy approximately three hundred and fi fty i ns ects for the 
Fores t Technol ogy Schoo l , H i nton , Al berta. 
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6 .  Col l ect and determ i ne the more common i nsects o f  young trees i n  
p l antati ons and scari fi ed areas a t  H i nton , Al berta . 

7 .  Col l aborate w i th B i l l  Ives and Herb Cerezke i n  the preparation  of 
an i l l ustrated report of  the common forest  i nsects of the reg i on .  

8 .  Revi s i on of the i ntroduc t i on , republ i ca t i on o f  the "Common i nsect 
and mi te ga l l s  of the Canad i an pra i r ies",  I nformati on Report NOR-X- 1 96 .  

1 0 .  Accompl i s hments i n  1 983�84 : 

1 .  Determi ned several thousand i nsect s pec i mens i n  the mature and/or 
i mmature s tages s ubmi tted to the Northern Forest Research Centre 
and handl ed over a thousand enqu i r ies from i n-servi ce personnel , 
c l i ents , outs i de agenc i es and s c i enti s ts . 

2 .  a .  Nearly n i nety s peci mens determi ned by s pec i a l i s ts i n  Ottawa 
and by mysel f have been i ncorporated i nto the i nsect reference 
col l ect ion . 

b .  Over four hundred s pecimens col l ected by personnel of  the 
I nsect  and D i sease Survey were reared , i n  wh i ch over one 
hundred and fi fty were overwi ntered to obta i n  b i o l o g i ca l  
i nformat ion  a n d  s pec i mens for the reference col l ect i ons . 

c .  Over fi ve hundred s pecimens were p i nned , s pread , l abel l ed or  
preserved for the  reference or  s tore col l ec t i ons . 

3 .  B i o l og ica l  i nformation  and/or s pec i mens were provi ded to the 
fol l ow i ng : 

Dr .  H .  Gou l et ,  B i osystemat i c Research I nst i tute , Ottawa , Ontari o .  
D r .  P . T .  Dang , B i osystemati c Res earch I nsti tute , Ottawa , Ontari o .  
Mr . V .  H i l dahl , Man i toba Dept. Natural Resources , Wi nn i peg , Mani toba . 
Mr .  A . J .  Kol ach , Man i toba Agr i cu l ture , W i nn i peg , Man i toba . 

4 .  I dent i fi ed and returned the three hundred and fi fty i nsects 
s ubmi tted by the Forest Technol ogy School , H i nton , Al berta . 

5 .  1 )  A s urvey was made i n  1 983 for the fo l l owi ng i ntroduced i nsects , 
wh i c h  have entered southeas tern Man i toba i n  recent years : 

a .  The s ta tus of the i ntroduced p i ne sawfly ,  whi ch was fi rs t 
col l ected i n  1 982  remai ned the same i n  1 983 . 

b .  The European s pruce sawfly present s i nce 1 969 was detec ted 
across the Red Ri ver i n  the Lockport area i n  Man i toba . 

c .  The l arch casebearer, present s i nce 1 965 ,  has not i ncreased 
i n  numbers or extended i ts range from l as t  yea r .  
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2 ) The fol l owi ng i ntroduced i nsects present i n  Ontar io  were 
surveyed to determi ne i f  they have s pread i nto Man i toba i n  1 983 . 

a .  The mounta i n  ash sawfly present i n  Kenora, Ontari o i n  1 982 
was not evi dent i n  southeas tern Man i toba . 

b .  The European p i ne s hoot moth present i n  Ontari o and 
Bri t i s h  Col umb i a  i s  s ti l l  not present i n  Man i toba or 
Al berta . 

c .  The i denti fi cati on of adul t moths caught  i n  pheromone traps 
set out by Agri cul ture Canada, Food Produc t i on and 
Inspecti on Branch d i d  not d i sc l os e  the presence of the 
Gypsy moth i n  our area . 

6 .  The mos t  common i ns ects attacki ng young trees i n  p l antati ons and 
scari fi ed areas at  H i nton, Al berta were : Petrova metaZZica 
( Busck ) , Petrova aZbicapitana ( Busck ) , Pissodes terminaZis 
Hopp i ng and HyZobius warreni Wood .  These were ma i nl y  on trees 
1 6- 1 8  years ol d .  

7 .  Ass i s ted W . G . H .  I ves i n  the preparati on of the p i ctori a l  gu i de to 
forest and s hade tree i nsects of the Canadi an Pra i r i es by i denti fying  
and  reari ng over 2900 s pecimens,  prepari ng over 700 s peci mens for 
photograph i ng and overwi nteri ng  over 1 500 speci mens . At the 
present t ime over 3000 s l i des have been taken of i nsects and thei r 
damage . 

8 .  The i ntroduction of the I nforma t i on Report NOR-X- 1 96 enti t l ed the 
"Common i nsects and m i te gal l s  of the Canadi an Pra i r i es "  has been 
enl arged and rev i sed for repub l i cat ion . 

1 1 . Goa l s for 1 984-85 : 

1 .  Provi de d i agnost ic  and b i osys tema t i c  servi ces for the more d i ffi cu l t  
determi nati ons on mature and i mmature i nsects damagi ng forest and 
shade trees . 

2 .  Ma i nta i n  and i mprove reference col l ecti on o f  i nsects and mi tes . 

3 .  Prov i de i n format ion and speci mens to s c i enti s ts engaged i n  taxonomi c 
and b i o l og i ca l  s tud i es . 

4 .  Determine  the spread o f  i ntroduced i nsects i n  the Canadi an Pra i r i es . 

5 .  Col l ect  and determine the more common i nsects of young trees i n  
p l antati ons and scari fied areas a t  H i n ton, Al berta . 

6 .  Col l aborate wi th W . G . H .  I ves i n  the preparat ion o f  the pi ctor i a l  g u i de 
to the fores t and shade tree i nsects of the Canadi an Prai r i es . 
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a )  i denti fication  o f  i mma ture and mature i nsects ; 

b )  conduct ing  a l i terature revi ew of  the forest i nsects of  
th i s  reg i on ( Transferred from NOR-9- 1 81 ) .  

7 .  I n  co1 aboration  w i th F. J .  Emond to determine  the major  i nsects 
a ttac k i ng the popl ar  s too l i ng beds in tree nurseri es . 

8 .  D i s t i ngui s h  the damage of  Petrova metallica (Busck )  and 
Petrova albicapitana rBusc k )  attack i ng l odgepo l e p i ne i n  Al berta . 

1 2 .  Pub l i cat i ons i n  1 983-84 : 

Wong ,  H . R . , J . A .  Droui n ,  D . L .  Szl abey and P . T . Dang . 1 983 . 
I denti fi cati on o f  three s peci es of  Proteateras (Lepi doptera : 
Tortri c i dae ) attack ing  s hoots of  Man i toba mapl e i n  the Canadian 
Pra i r i es . Can . Eng . 1 1 5 : 33-339 . 

1 3 . S i gnatures : 

Progr�ager 

D i rector A . D .  Ki i 1  
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CANADIAN FORESTRY SERVICE  

STUDY STATEMENT 

1 984-85 

Res pons i b i l i ty Centre : NORTHERN FOREST RESEARCH CENTRE 

NOR- 1 - 1 84 

Date : December 20 , 1 983 

1 .  Project :  Detect i on and appra i s a l  of tree pes ts and vegetat i ve 
d i s turbances 

2 .  Ti tl e :  Damage appra i sa l  of  major  fores t pests 

3 .  New : Con t. : X 4 .  No . :  NOR- 1 - 1 84 

5 .  Study Leader : B . H .  Moody 

6 .  Key Words : Damage,  apprai sa l , i mpac t ,  hosts , fores t pests , management , 
morta l i ty ,  g rowth l oss  

7 .  Location o f  Work :  Pra i ri e  provi nces , Northwest  Terri tor ies 

8 .  Study Objecti ves : 

1 .  To determi ne the s i gn i fi cance of s pec i f i c  fores t pests i n  terms 
of measured damage to the tree and forest  s tands . 

2 .  To devel op o r  modi fy appra i sa l  methods for assessment o f  l os ses 
caused by fores t pes ts ; and to provi de i nformati on on fores t 
depl eti on that can be used i n  the nati ona l fores t s tati s ti cs 
data program . 

9 .  Goa l s for 1 983-84 : 

1 .  Re-asses impact p l ots and assess damage by the mountai n  p i ne  
beetl e i n  Waterton La kes , Yoho , and  Kootenay nat i onal  parks . 
Anal yze three yea rs data and prepare a report . 

2 .  Comp l ete fi rs t draft of a l i terature revi ew on the effects of 
maj or  forest pes ts on tree morta l i ty and growth i n  fores ts of 
the reg i o n ,  i nc l udi ng estimates of dep l eti on l os ses for 1 97 7-80 . 

3 .  Assess and record s pruce budworm damage i n  i mpact p l ots estab l i shed 
i n  1 981 i n  Man i toba . Record annua l measurements of i mpact of 
dwarf mi s tl etoe on jack  p i ne i n  Sas katchewan and es tab l i sh 
add i ti onal p l ots i f  requi red . 
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4 .  Cont i nue to i nvesti gate the use o f  remote sens i ng techni ques as 
a too l  to assess pes t-caused damage to the forests . 

5 .  Conti nue to deve l o p  effect i ve worki ng rel ations h i ps wi th offi c i a l s 
of  provi nc i a l  and i ndustri a l  forest resource management agenc i es .  

1 0 .  Accompl i shments for 1 983-84 : 

1 .  Tree cond i t i on was re-asses sed for the th i rd year on 37  i mpact 
p l ots for damage caused by the mounta i n  p i ne beetl e i n  p i ne s tands 
in the nationa l parks ( Yoho, Kootenay, Waterton ) .  Vol ume 
ana l yses of l i ve trees and beetl e- k i l l ed trees have been compl eted 
and a report prepared . 

2 .  Work on the fi rs t  draft of  a l i terature revi ew of the effects of 
major  fores t pests on tree morta l i ty and growth i n  the regi on, 
commenced and is about 30% compl eted . 

3 .  -Spruce budworm damage i n  1 7  i mpact  p l ots estab l i s hed i n  1 981  i n  
Man i toba, was asses sed and i nformation  recorded . Defol i ation  i n  
1 983 was modera te- to- severe and mortal i ty of bal sam fi r h i gh , 
90% i n  some pl ots . 

-Sys temati c s urveys of  dwarf mi s tl etoe i nfected jack  p i ne s tands 
in Sas katchewan were cont i nued w i th NOR- l -033 . As dwarf 
m i s tl etoe i s  a peren�a l  probl em, remeasurements of i mpact p l ots 
were pos tponed and the ana lys i s  of  1 982 data compl eted i n s tead . 

-Ten permanent samp l e  p l ots were estab l i shed i n  a current jack  p i ne 
budworm i nfes tation  i n  Man i toba . The objecti ves are to deve l op 
budworm popul ation  s ampl i ng methods and to measure i mpact o r  
damage . Defol i a t i on was estima ted i n  1 983 and b ranch s amp l es 
taken to deve l op an egg-mass  sampl i ng and forecas t i ng techn i que 
for the jack  p i ne budworm j o i ntly w i th the Man i toba Forestry 
Branch . 

- Cores and d i scs samp l es taken i n  1 982 from wh i te s pruce trees that 
surv i ved the 1 959- 1 969 spruce budworm outbreak i n  the Namew Lake 
area of Sas k .  and Man . were computer analysed and a report i s  i n  
prepa rati on . 

4 .  Conti nued to i nves ti gate the use of remote s ens i ng techn i ques 
as a tool to assess pes t-caused damage i n  conj uncti on w i th 
s tudy NOR- l -033 and project NOR-22 . A pub l i ca t i on by Ha l l et !l 
i s  i n  Pres s . 

5 .  Conti nued to deve l op effecti ve worki ng rel at i onsh i ps w i th offi c i a l s  
o f  provi nc i a l  and i ndus tri a l  forest resource management agenc i es .  
Th i s  has been effecti ve i n  red i recti on of harves t cuts to areas 
wi th tree morta l i ty caused by forest  pests or  i nto areas wi th new 
i nfes tati ons i n  an effort to prevent further damage or deteri ora
t i on o f  dead trees . 
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1 1 . Goa l s for 1 984- 85 : 

1 .  Remeasure 37 i mpact p l ots and assess damage by the mountai n  p i ne 
beetl e i n  the nati onal parks . Establ i s h  add i ti onal  p l ots i f  
requi red . 

2 .  Prepa re fi rst draft of a l i terature revi ew on the  effects of 
major  fores t pes ts on tree morta l i ty and growth i n  the fores ts 
of  the reg i on .  

3 .  ( a )  Remeasure for the fourth year , 1 7  spruce budworm i mpact 
p l ots in Man i toba and assess data . 

( b )  As sess for the second year damage caused by the jack  p i ne 
budworm i n  1 0  permanent p l ots i n  Man i toba . 

( c )  Reassess dwarf mi s tl etoe i mpact p l ots i n  Sas katchewan and 
estab l i sh add i t i onal  p l ots i f  requ i red . 

4 .  Conti nue t o  i nves ti gage the u s e  of  remote sens i ng techn i ques a s  a 
tool to assess  pes t damage i n  coopera t i on wi th project NOR- 2 2 .  

5 .  Cont i nue to devel op effecti ve worki ng rel ati ons h i ps wi th offi c i al s 
of prov inc i a l  and i ndustri a l  fores t resource management agenc i es . 

1 2 .  Pub l i cati ons 1 983-84 : 

Hal l ,  R . J ., G . N .  Sti l l  and P . H .  Crown . 1 983 . Mappi ng the d i s tri but i on 
of aspen defo l i at i on us i ng Landsa t  col o r  compos i tes . Can . J .  
Remote Sens . I n  Press . 

F i l e Reports 

Moody, B . H .  1 983 . As sessment o f  mounta i n  p i ne beetl e i mpact on 
l odgepol e p i ne pl ots i n  the Rocky Mounta i n  Nati onal  Parks to 
1 98 3 .  F i l e  Repo rt .  

Moody, B . H .  1 983 . The effect  of the 1 959-1 969 spruce budworm outbreak 
on tree growth of wh i te s pruce in the Namew Lake area . A 
prel imi nary Report . 

1 3 . S i gnatures : 

I nves ti gator 

D i rector A . D .  Ki i l  
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CANADIAN FORESTRY SERVICE 

STUDY STATEMENT 

1 984-8 5 

Responsibil ity Centre: NORTHERN FOREST RESEARCH CENTRE 

Date:  November 30 , 1 983 

1 .  Project: Reduct i on of damage from pol l u tants i n  the atmos phere . 

2. Titl e :  Impact of a i r-borne pol l utants on forests . 

3 .  New: Cont. : x 4. No. : NOR-7 -1 1 4  

5 .  Study Leader : P . A . Addi son and D . G .  Maynard 

NOR-7 -1 1 4  

6 .  Key Words : Sul phur gases , el ement su l phur , vegetati on , l odgepo l e pi ne , 
whi te s pruce , bi omon i tor ing . 

7. Locat i on of wor k : Reg i on-wi de (wi th emphas i s  on west-central Al berta ) 

8 .  Proj ect Object i ves : 

1 .  Descri be and as sess changes i n  the forest ecosystem a s  a resu l t of 
two sour gas pl ants i n  west-central Al berta . 

2 .  Determi ne the mechan i sm o f  el emental su l phur dust  impact to the 
forested so i l -pl ant system . 

9 .  Goa l s for 1 983 -84 : 

1 .  Submi t for rev i ew ( by January 1 5, 1 983 ) an art i c l e on l ic hen 
effects caused by a i r  pol l utants . ( Add i so n )  

2 .  Publ i sh i nforma t i on report on basel i ne cond i ti on of l odgepol e pi ne 
stands near two sour gas pl ants i n  west-central Al berta . ( Addi son , 
Maynard ) 

3 .  I n  coopera t i on wi th  s tudy l eaders i n  projects NOR-7 and NOR-32 , 
prepare a forestry report on Ai r Pol l ut i on and Forests . (Add i son )  

4 .  Devel op b i omon i tor i ng tec hn i ques . ( Add i so n )  
a .  Test canopy photogra ph i c  system 
b .  Submi t for rev i ew a j ourna l art i c l e on the effect of 

el emental S dust on mos s communti es 
c .  Submi t for rev i ew a j ournal art i c l e on the depos i ti on of 

po l l utants from sour ga s proces s i ng as measu red by l i c hen 
and moss el ement content . 
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9 .  Goa l s for 1 983-84 : ( Cont ' d )  

5a . Conti nue to measure the rate of pol l u tant depos i t i on to so i l s  
and the magn i tude of the var i ous  forms . Information wi l l  be 
s ubmi tted for publ i cation  in  1 984 -8 5 .  (Add i son , Maynard ) 

5b.  Conti nue  to measure the effect of pol l u tant depos t i on on so i l  
c hemi stry by measuri ng the movement of S and other el ements 
u s i ng zero tens i on 1 ys imeters and by measuri ng  total and ava i l 
a b l e e l ements i n  each so i l  hor i zon a t  month l y  i nterva l s dur i ng 
the frost-free peri od . I nforma t i on wi l l  be submi tted for 
pub l i cat i on i n  1 984-85 . (Add i son , Maynard ) 

6 .  Determ i ne the factors that i nfl u ence t h e  res ponse o f  mosses and 
vascu l ar pl ants to el emental S .  ( Add i so n )  

7 .  Determi ne the factors that control the mob i l i ty and form of 
pol l u tants and other el ements i n  the so i l . ( Maynard ) 

8 .  Prov i d e  consu l t i ng serv i ces to Government , U n i vers i ty and 
I ndustry staff as wel l as to the general pub l i c .  Part i c i pate 
i n  workshops and sympo s i a . (Add i son , Maynard ) 

Add i ti onal goa l s :  

9 .  Prepare and submi t for rev i ew a j ournal arti c l e on  extrac t i on 
and determi nati on of el emental su l fur  i n  forest l i tter . 

1 0 .  Present a semi nar on  t he i nfl u ence of el emental su l fur  on 
forested systems to the Ai r Pol l ut i on Control Assoc i ati on . 

1 1 .  Prepare and submi t a rev i ew art i c l e on su l fur  cycl i ng i n  grass
l and and  parkl and soi l s .  

1 0 .  Accompl i shments i n  1 983-84 : 

1 .  An arti c l e enti tled "Quanti fi cati on of branch dwel l i ng l i chens 
for the detec t i on of a i r  po l l ut i on impact" wa s subm i tted and i s  
currently  bei ng rev i ewed externa l l y  i n  Engl and . 

2 .  An i nformati on report enti t l ed I I B i omon i tori ng the effects of 
sour gas process i ng on the forested ecosystem i n  west-central 
Al berta ll has been rev i ewed i n ternal l y  and by representati ves of 
both Canterra Energy L td .  and Gul f Canada Resou rces I nc . I t  i s  
currently  bei ng rev i sed . 

3 .  A forestry report on  a i r  po l l uti on a nd forests has been submi tted 
and i s  wi th the ed i tor ia l  staff of NoFRC . 
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1 0 .  Accompl i s hments i n  1 983-84 : ( Cont'd )  

4 .  a .  About 2 0  repl i cate photographs  o f  a l odgepol e pi ne canopy 
were ta ken at  each  of two s i tes i n  an  attempt to quant i fy the 
dens i ty of the forest canopy .  Owi ng to d i ff icu l ty i n  repos i 
t ion i ng the camera i n  the exact spot and l evel l i ng accuratel y ,  
th i s  techn i que for mon i tori ng  of canopy changes ha s been 
abandoned . b .  An arti c l e  ent i t l ed " Effect of part i cu l ate el em
enta l s u l fur-on bryophytes " has been submi tted and i s  currentl y 
out for external rev i ew i n  Engl and . c .  The data from the 
l i c hen and moss  su rvey have been anal ysed by pr i nc i pa l  component 
canon i ca l  correl ation  and mu l t i pl e  regress i on techn i ques wi thout 
success . The l i mi ted extent of the pol l ut i on impact i n  the 
v i c i n i ty of the sou r ga s pl ants has made it imposs i b l e  to use 
the data set as  a whol e to descr i be the pattern . Currentl y ,  the 
data are be i ng truncated and sta t i s t i c s  are be ing  run to deter
mi ne at what d i stance the pattern of S content i n  l i chen and 
mosses no l onger i s  i nfl uenced by the gas  pl ant sources . 

5 .  a .  Depos i ti on has been measured wi th  the use of our depos i ti on 
col l ectors for the past two years . The col l ector has been tested 
aga i ns t  a moss  substrate and wa s found to be about 85% effi c i ent . 
b .  Monthly soi l  sampl i ng and b iweekly measurements of l ys imeters 
were carr i ed ou t through  the summer of 1 983 ( Apri l to October ) .  
1 983 was an except i ona l ly  dry year i n  the Roc ky Mounta i n  Hou se 
area and dramati c d i fferences i n  the l ys imeters were noted as 
compared with 1 982 . I t  a ppears that the lys imeter network wi l l  
need to rema i n  i n  pl ace i n  1 984 i n  order to separate the i nfl uence 
of env i ronment from that of the ac i d i fi cation . 

6 .  A study whi c h  exami ned the change of the pl ant commu n i ty ( u nder
story) over t ime at  Strachan has been compl eted and i t  i s  now 
pos s i b l e to descr i be how the pl ant commun i ty and i ts  component 
spec i es have been degraded as soi l s  have been ac i d i f i ed by the 
el ementa l  S dust . The journa l paper outl i ned i n  4b presents the 
i nfl uence of e l ementa l S on  mos ses . 

7 .  Cooperative work  i n  assoc i at i on wi th Dr . J im Germ i da of Uni vers i ty 
of Sas katc hewan has l ead to an understand i ng of how the popu l ati on 
of the bacteria  Thi obac i l l us ( S  ox i d i zer ) both i nfl u ence and are 
i nfl uenced by soi l  pH . Cu rrentl y ,  1 983 sampl es are bei ng anal ysed 
wh i c h  shou l d  compl ete the work  requ i red to produce a journal paper . 

8 .  A substant ia l  amount of consu l ti ng has been carri ed out by both 
Maynard and Add i son i n  1 983 . Consul ti ve serv i ces prov i ded ranged 
from thos e requ i ri ng u p  to a month to compl ete (Monenco ' s  report 
on the Lodgepo l e B l owout )  to those requ i r i ng on ly  a coupl e of 
hours . The fol l owi ng l i st  of categori es g i ves an i dea of the 
scope of i nvol vement .  Deta i l s  wi l l  be prov i ded i f  requ i red . 
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1 0 .  Accompl i shments in 1 983-84 : ( Cont'd )  

Papers rev i ewed for j ournal s 
Pa pers rev i ewd for NoFRC 
I ssues deal t wi th for DOE 
Advi sory for I ndustry/ Publ ic  
Adv i sory for Prov i nc i a l  Government 

Add i ti ona l Ach i evements : 

6 
6 
4 

1 2  
4 

9.  A j ournal paper enti t l ed "Extract i on and col orimetri c  determ i n
a t i on of el ementa l su l fur i n  forest l i tter" has been subm i tted 
for rev i ew and i s  currentl y i n  fi na l  preparati on for submi s s i on 
to Water , Ai r and Soi l  Pol l u t ion . 

1 0 .  A presentati on on the i nfl u ence of e l ementa l S on forested 
ecosystems was presented to the Ai r Pol l ut i on Control As soc iat ion 
meet i ng i n  Ca l gary i n  June . 

1 1 .  A rev i ew paper ent i tl ed "Su l fu r  cyc l i ng i n  grass l and a nd parkl and 
soi l s" was presented to the Ameri can Inst i tute of B i o l og ica l  
Sc i ences sympos i um on "su l fur  and  the ecosystem" and  has  been 
su bmi tted to the Journa l of B i ogeoc hemi stry for pu bl i ca t i on . 

11 . Goa l s for 1 984-85 : 

1 .  Prepare and submi t to Canterra Energy L imi ted and Gul f Canada 
Resou rces I nc . , an annua l report descr i b i ng the researc h accomp
l i shments i n  1 983 . (Add i son , Maynard ) 

2.  Prepare and subm i t  for rev i ew a j ourna l art i c l e on the  i nfl uence 
of e l ementa l S dust on the vascu l ar pl ant commu n i t i es i n  the 
foothi l l s  of Al berta . (Add i so n )  

3 .  Prepare and submi t for rev i ew a j ournal arti c l e on the s pa ti a l , 
tempora l and vert ica l  var i a b i l i ty of total el ement content and 
pH i n  forest soi l s .  ( Maynard ) 

4 .  Prepare and subm i t  a j ournal arti c l e on the popu l ation  dynamics  
of  Thi obac i l l u s  as  they rel ate to  changes i n  so i l  c hemi stry 
cau sed by el emental S .  ( Maynard ) 

5.  Conti nue to  measure el ementa l  S depos i t i on and the  movement and 
c hange of el ements i n  forest  soi l s  as a resu l t of e l ementa l  S .  
( for preparati on and submi s s i on of report i n  1 985-8 6 )  ( Maynard , 
Add i son ) 

6.  Cont i nue  study i ng the fac tors that control the mob i l i ty and form 
of pol l utants and other e l ements i n  the soi l . ( Maynard ) 



1 1 .  Goa l s for 1 984-85 : ( Cont'd )  

9 7 

7 .  I n i t iate a s tudy to determ i ne the i nfl uence of e l ementa l  S 
dust and l i m i ng on the growth and el emental content of the 
u pper crown of l odgepol e p i ne . (Add i son ) 

8 .  Subm i t  for rev i ew a journal arti c l e  on the depos i ti on of pol 
l utants from sour gas process i ng as  measured by l i c hen and moss  
el ement content .  ( carr i ed over from 1 983 ; Add i son ) . 

9 .  Compl ete and publ i s h  the fol l owi ng papers ( carr i ed over from 
1 983-84 ) : 
a .  Quanti f i cati on  of branc h dwel l i ng l i c hens for the detection  

of a i r  pol l uti on impact 
b .  B i omon i tor i ng o f  the effects of sour gas proces s i ng on the 

forested ecosystem in wes t-central Al berta . 
c .  Forestry Report - Ai r Pol l ut i on  and Forests . 
d .  Effect of part i cu l ate el emental su l fur on bryophytes . 

1 2 . Publ i ca t i ons 1 983-84 : 

Maynard , D . G . , P . A .  Add i son and K . A .  Kennedy . 1 983. Impac t of 
el ementa l  su l fur dust on soi l s  and vegetati on of Pi nu s contorta 
s tands i n  wes t-centra l Al berta .  I nternati ona l Sympos i um on 
Dynam ics  of Boreal Forest Ecosystems , Thunder Bay , Ontar io  ( i n  
press ) .  

1 3 .  S i gnatu res : 

Program Manager 

D i rector A . D .  Ki i l  
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CANADIAN FORESTRY SERV ICE  

STUDY STATEMENT 

1 984 -85 

Respo ns ibility Centre : NORTHERN FOREST RESEARCH CENTRE 

Da te: November 24, 1 983 

1 .  Projec t: Long ra nge tra ns port of a i r  pol l utants 

2 .  Title: Impact of a i r  pol l utants from major reg i ona l sources on 
fores t vegeta t i on and so i l s 

3 .  New: Cont . : x 4 .  No . :  NOR-7-1 78 

5 .  Study leader: G .  Hogan , D .  Maynard 

NOR-32 -1 78 

6.  Key Words: Pol l u tant, sul phur , meta l s ,  vegetation,  soi l s , d i agnos i s ,  
impact , restoration  

7 .  loca tion of  work: Reg i on w ide 

8 .  Study Obj ecti ves : 

1 .  To determi ne the state of representative components of terrestr ia l  
ecosystems , s pec i fi ca l l y  vegetati on and soi l s , for benchmark i ng 
and b i omon i tori ng pu rposes . 

2 .  To determi ne the rate and extent of depos i t ion  ( wet and dry )  of 
maj or pol l utants from po i nt emi tters w ith i n  the reg i o n .  

3 .  To determ i ne the extent to wh i c h  l oca l , med i um and l ong range 
trans port of a i r  po l l u tants i s  degrad i ng forest ecosystems . 

9 .  Goa l s fo r 1 983 -84 : 

1 .  Publ i sh a pa per on the F l i n  F l on study ent i tl ed "Pol l uta nt D i s 
tr i bu t i on and Conta i nment w ith i n a Borea l Forest System as  a 
Fu nct i on of D i stance from a Smel t i ng Source". To be submi tted 
for review by Jan . 1 , 1 983 . ( Hoga n )  

2 .  Prepare and publ i sh a report o n  the soi l ,  l i chen and h i g her 
vegetation,  work  that forms a prt of the Thompson study . To be 
submi tted for rev i ew by Feb .  1 983 . ( Hoga n )  

3 .  Prepare a pa per o n  the u se of  the moss  bag tec h n i que and resul tant 
data . To be submi tted for rev i ew by May 1 983 . ( Hoga n )  
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9 .  Goa l s for 1 983-84 : ( cont l d )  

4 .  I n  col l aborati on wi th NOR-7 prepare a Forestry Report o n  a i r  
po l l ut i on and forests . To be submi tted for rev i ew by Dec . 1 983 . 
NOR-32- 1 78 wi l l  be res pon s i bl e for;  a )  Ac i d  Ra i n  and Forests , 
b )  Metal Part i cu l ates and Forests . (Hogan )  

5.  Prepare a fi na l  report on the  impact  stud i es carri ed out  i n  
Thompson that i nc l udes the resu l ts of the f i ve year compari sons 
( 1 977-82 ) . To be submi tted by Oc t .  1 983 . (Hogan )  

6 .  Conti nue i nves t i gati ons i nto the effects o f  ac id  ra i n  and dry 
depos i t i on s i ng ly  and i n  combi nati on on the phys i ol ogy and 
b i ochemi stry of l i chens and vascul ar pl ants . Emphas i s  wi l l  be 
pl aced on growth  mea su res , l � C - f ixat ion  and RUBP carboxyl ase  
act i v i ty .  ( Hogan ) 

7 .  Conti nue to i nvesti gate the effects of heavy meta l s on  pl ants 
and so i l s part icu lar ly  in rel a t i on to those meta l s that are 
l i kel y to be l i berated by ac i d  prec i p i ta t i on . I n  soi l s  CO2 
evo l u t i on and ( phosphatase , urease )  act i v i ty wi l l  be i nvesti gated . 
( Hogan , Maynard ) 

8 .  Prepare a f i l e  report on a c i d  ra i n  and ac i d  ra i n  mon i tor i ng 
wi th i n  the reg i on part icu l arly as  i t  rel ates to forest growth . 
To be submi tted b y Oct .  1 983 . (Hogan ) 

9 .  Prov ide consu l ta t i on to reg i onal cl i ents and CFS s taff on matters 
rel ati ng to a i r  pol l ut i on impac t  on  forests and forest soi l s  and 
represent CFS on reg i ona l  and nat i onal commi ttees as requ i red . 
( Hoga n )  

Added Goal : 

1 0 .  Present a poster a t  the "Ac i d  Ra i n  and Forest Resources " 
conference on wor k  carr i ed out  at Thompson , Man . 

1 0 .  Accompl i shments for 1 983-84 : 

1 )  Th i s  paper has compl eted the i nternal rev i ew process and has been 
submi tted to the J ou rnal of Envi ronmental qual i ty .  

2 )  T h i s  paper has been wri tten and rev i ewd by two i n ternal and one 
external rev i ewers . I t  requi res mi nor rev i s i on and shou l d  be 
ready for submi s s i on to the journal by m i d-December . 

3 )  T h i s  paper i s  a l most  compl ete and shou l d be submi tted for revi ew 
by the end of November . 

4 )  Two arti c l es on ac id  ra i n  and heavy metal s were prepared for the 
Forestry Report and were submi tted to the ed i tor on Oct .  1 ,  1 983 . 
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1 0 .  Accompl i shments for 1 983-84 : ( cont'd )  

5 )  The report i s  i n  preparat i on and s hou l d be submi tted for revi ew 
by the end of December . 

6 )  I n i ti a l  experiments are bei ng carr i ed out  bu t have been hampered 
by the l ate arr i va l  of the L I -6000 photosyntheti c  system . I f  
the system i s  not operat i onal  by the end o f  November , the exper
iments wi l l  go a head us i ng more convent iona l  measurements of 
growth . 

7 )  Exper iments on the effects of meta l s on  soi l enzymat i c  act i v i ty 
( ac i d  phosphatase , urease )  were carri ed out dur i ng the summer . 
Some methods devel opment was carri ed out  wh i c h  l ed to prel imi nary 
experiments . The resu l ts o bta i ned are by no means conc l u s i ve 
but they suggest that i n  s i tu these enzymes are not a s  sens i ti ve 
as  was prev i ous ly  thought . CO2 evol u t i on stud i es cou l d  not be 
carr i ed out .  

8 )  Some research has been done wi th respect to th i s  goa l but wri t i ng 
has not been i n i ti ated . 

9 )  Consu l tat i on wi th reg i onal  c l i ents has been i n  three areas . 
a )  Lodgepo l e bl owout  - 3 weeks 

The consu l tants reports were rev i ewed at  the request of the 
ERCB . 

b )  P i ne poi nt Mi nes -Wa ter l ic ense Renewal - 1 week  
These hear i ngs  wi l l  take pl ace i n  mid -December . 

1 0 . Presented a poster presentati on at  the Ac i d  Ra i n  and Forest 
Resources conference on the work  carr i ed ou t in  Thompson , 
Mani toba . 

1 1 . Goa l s for 1 984-85 : 

Transferred to NOR-7 - 182  

1 2 .  Publ i cati ons : 

1 3 .  S i gnatures : 

PY'ogram �1anager 

D i rector A . D .  Ki i l  
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CANADI AN FORESTRY SERV ICE 

STUDY STATEMENT 

1 984-85 

NOR-7 - 1 8 2  

Res pons i b i l i ty Centre : NORTHERN FOREST RESEARCH CENTRE 

Date : November 30 , 1 983 

1 .  Projec t :  Reducti on of  damage from pol l u tants i n  the atmos phere . 

2. 

3 .  

5 .  

T i tl e :  

New: 

Impact of a i r  
so i l  s .  

Cont . : 

Studl leader: D . G .  

pol l u tant mi xtu res on forest vegeta ti on and 

X 4 .  No. : NOR-7- 1 82 

t4aynard and P . A .  Add i son 

6.  Kel Words :  Su l phur d i ox i de ( 50 2 ) ,  n i trogen oxi des ( NO ) ,  vanad i um 
n i c kel , syner9 i st ic , add i t i ve ,  antagon i s ti � . 

7 .  loca t i on of work : Oi l sands area s of Al berta , Northern Forest Research 
Centre . 

8 .  Proj ec t Objec ti ves : 

1 .  Determi ne the sens i ti v i ty of boreal forest pl ant spec i es to a i r  
pol l u tants and the i nfl uence of env i ronmenta l  factors i nc l ud i ng 
soi l s  on  that sens i ti v i ty .  

9 .  Goa l s  for 1 983-84 : 

1 .  Prepare and subm i t  to the Research Management Di v i s i on of Al berta 
Envi ronment the annua l report on research accompl i shments . 
(Add i son ) 

2 .  Submi t a j ourna l arti c l e on the i nfl uence of S02 concentrati on and 
dura ti on of exposure on the 1 4 C i ncorporation  by Evernia mesomorpha. 
( Add i so n )  

3 .  Prepare a s hort pub l i cati on o n  the d i s tri buti on of S02 i n  fores t 
canopi es . (Add i so n )  

4 .  Conti nue to study the i nfl uence o f  S02 concentrati on and durati on 
of exposure on jack  pine  metabo l i sm .  Prepare a journal publ i ca ti on .  
(Add i so n )  
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9 .  Goa l s  for 1 983-84 : (Con t ' d )  

5 .  Determi ne the var iat i on  i n  soi l chemi stry i n  contami nated forest 
so i l s .  (Maynard ) 

6 .  I n  conj u nc t i on wi th Dr .  A . A .  Khan of the Al berta Envi ronmenta l 
Centre : 
a )  Submi t a j ournal arti c l e  o n  pl ant  metabo l i c  c hanges cau sed 

by so i l  contam i nati on . 
b )  Submi t a j ournal arti c l e o n  the effect of S02 o n  su peroxi de 

d i smutase act i v i ty i n  jack  pi ne . 

1 0 .  Accompl i shments i n  1 983-84 : 

1 .  A report that desc r i bed researc h act i v i t i es i n  1 982-83 wa s sub
mi tted and accepted by the Research Management D i v i s i on of 
Al berta Env i ronment .  

2 .  Data that descri bed the i nfl uence of S02 concentrati on and dura
t i on of exposu re on the capab i l i ty of the l i chen Evernia mesomorpha 
to f i x  1 4C was anal ysed and was determi ned to be i nadequate to 
descr i be the i nteracti on between these two fac tors . The var ia
b i l i ty i n  both the  contro l s and  treatments was so great that the 
ma i n  responses cou l d  not be quant i f i ed .  A new cuvette for the 
exposure of l ic hens has been constructed and an I RGA has been 
mod i fi ed to a l l ow for the measurement of photosynthes i s  i n  l i chens . 
A dupl i cate exper iment i s  current ly  bei ng carri ed out . 

3 .  Data from both Roc ky Mounta i n  House  and Ft .  McMurray on  the 
d i str i bu t i on of S02 i n  forest canopies  as  measured by su l fat ion  
cand l es has  been combi ned and  i s  currentl y bei ng anal ysed . 

4 .  A s tudy wh i c h  exami ned the i nfl uence of S02 concentra t i on and the 
duration  of exposure on  several bi ophys i ca l  and b i ochemical  
processes in  j ac k  p i ne has been compl eted . A j ournal arti c l e  
enti t l ed " The effect of S02 o n  the phys i ol ogy of jac k p i ne seed l i ng s "  
has been submi tted and i s  currentl y i n  i ts fi rst rev i ew .  

5 .  The  anal yses for the  tota l el ement content of  4 so i l  hori zons from 
the most heav i l y contami nated s i te i n  the O i l Sands area have been 
compl eted . Anal ysi s of the extractab l e e l ement content awa i ts 
both the i nstal l at i on and tes t i ng of the Ion Chromatogra ph and the 
eva l uat ion of var i ous  extractants for use i n  forest so i l s .  (I nform
a t i on to be publ i shed under NOR-7 -1 1 4 )  in 1 984-85 .  

6 .  The pub l i cations  wh i c h  were t o  b e  i n i ti ated by A . A . Khan have not 
been forthcomi ng . 



1 1 . Goa l s for 1 984-85 : 
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1 .  Prepare and submi t to the Research Management D i v i s i on of 
Al berta Env i ronment an annual report on research accomp l i shments 
i n  1 983 . (Add i son , Maynard ) 

2 .  Compl ete the study o n  the i nfl uence of S02 concentration  and 
dura t i on of exposure on net photosynthe s i s of Evernia mesomorpha. 
Prepare and submi t a j ourna l arti c l e .  ( carr i ed over from 1 983 ; 
Add i so n )  

3 .  Compl ete and pub l i sh a j ou rna l arti c l e  on the d i stri but ion  of S02 
i n  forest canop i es . ( carr i ed over from 1 983-84 ; Add i son ) 

4 .  Determi ne the i nfl uence of env i ronmental h i story on  the response 
( net photosynthes i s )  of jack  pi ne to S02 fumigati ons . ( Add i son ) 

5 .  Determi ne the i nfl u ence o f  i ntermi tta nt fum i ga t i on o n  photosyn
thes i s  and b i omas s  of jac k p i ne and aspen . ( Add i son )  

6. Determ i ne the  effect iveness of  var i ou s  extract i ng so l utions  i n  
determi n i ng ava i l abl e cati on and an i on concentrati ons i n  forest 
so i l  l i tter and m i nera l hor i zons . (Maynar d )  

7 .  Prov i de consu l ti ng serv i ces to Government , Uni vers i ty and I ndustry 
staff a s  wel l a s  to the general publ i c .  Part i c i pate i n  workshops 
and sympos i a . ( Add i son , Maynard ) 

8 .  Compl ete and pub l i sh a paper o n  the effect of S02 o n  the phys io l ogy 
of jack  p i ne seedl i ng s  ( carr i ed over from 1 983-84 ) 

Added goal s :  

9 .  Compl ete requ i rements for papers submi tted to j ourna l s ( Hoga n )  
a )  F1 i n  F1 0n pa per ( see 83 -84 goa l  1 )  
b )  Thompson paper ( see 83 -84 goal 2 )  
c )  Mos s  bag paper ( see 83-84 goal 3 )  

1 0 .  Compl ete wor k  requ i red for the pub l i ca t i on of the Forestry Report . 
( Hoga n )  

1 1 . Prepare a pub l i ca t i on on t he five-year compari sons from the Thompson 
study . Carri ed over 1 983-84 to be compl eted by Jan . 3 1 , 1 984 ) 
( Hoga n )  

1 2 .  Prepare a fi l e  report on ac id  ra i n  and ac i d  ra i n  mon i tori ng wi th i n  
the reg i on .  Carri ed over 1 983 -84 . ( Hogan ) 
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1 3 .  Present paper on  "Su l fur determ i na t i on Envi ronmenta l Mater i a l s by 
I CAP-AES to Sul fur 84 , Conference , sponsored by Su l fu r  Devel opment 
I ns t i tu te of Canada ".  ( Hogan , Maynard ) 

1 2 .  Pub l  i cat i ons 1 983 -84 : 

Add i so n , P . A . , S . S .  Ma l hotra and A . A .  Khan . 1 984 . Su l fur d i ox i de 
sens i t i v i ty of woody boreal forest spec i es grown on nat i ve soi l s  
and ta i l i ngs  ( accepted for pub l i cat ion - Journa l  of Envi ronmenta l 
Qua 1 i ty)  

1 3 .  S i gnatures: 

�, I nvesti a tor  

Program Manager 

D i rector A . D .  K i i l  
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CANADIAN FORESTRY SERV ICE  

STUDY STATEMENT 

1 984 -8 5 

NOR- 7 -1 86 

Responsibility Centre : NORTHERN FOREST RESEARCH CENTRE 

Date :  November 24, 1 983 

1 .  Proj ect: Long ra nge trans port of a i r  pol l utants 

2 .  Titl e:  

3 .  New : 

5 .  Stud� 

Transport of rad i onucl ides 
and mi l l i ng operat ions and 
and soi l s  

Cont.  : X 

Leader : M . J .  Apps 

rel ea sed from ura n i um m i n i ng 
the i r  effects  on forest vegetat ion  

4 .  No . :  NOR- 7 -1 86 
(formerl y NOR-32-1 86 )  

6 .  Key Words : 2 2 2 Rn, 2 2 6 Ra ,  a i rborne rad i oact i v i ty, ura n i um mi n i ng and 
mi l l i ng, fores t vegetat i on and soi l s  

7 .  Location of  wor k : Uran i um C i ty - Wol l a ston Lake, Sas k .  and Northern 
Forest Research Centre, Edmonton, Al berta 

8 .  Study Object ives : 

a .  Devel op methods for the measurement of var i ous  uran i um- ser ies 
rad i onuc l ides in  pl ants and so i l s .  

b .  Gather ba sel i ne data on the d i str i bu ti on of rad i onucl ides (U, Th,  
and thei r daughters ) in  fores t vegetat i on and so i l s  

c .  Study the dynami cs of cycl i ng of rad i onucl ides and assoc i ated 
el ements,  and thei r eventual  fa te i n  terrestr i a l  ecosys tems 

9 .  Goa l s for 1 983 -84 : 

1 .  Establ i sh ana l yt ica l  procedures for measu rement of U .  2 1 0 Pb, 2 1 0 pO, 
2 2 6 Ra and other rad i onuc l ides commonly  assoc i ated wi th  the 
uran i um i ndustry in vegetati on and so i l s .  (Apps ) 

2 .  Conti nue i nves t i gat i on of extent and mechan i sms of rad i onucl ide 
transport i nto the terrestria l  envi ronment in  the Ura n i um C i ty 
area . (Apps ) 

3 .  Ascerta i n  the need for and pl an a basel i ne mon i tor i ng sys tem for 
rad i onucl ides i n  the terres tr i al env i ronment of Northern Saskatch
ewan . Prepare a fi l e  report on  the  recommendati ons . (Apps ) 
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4 .  I n  col l abora t i on wi th NOR-7 prepare a Forestry Report on a i r  
pol l ut i on and forests . To be submi tted for rev i ew by Dec . 1 983 . 
NOR-32- 186 w i l l be res pons i bl e  for Rad i onuc l ides i n  Forests . 
( Apps ) 

5 .  Esta b l i sh and ma i nta i n  a benc hmark  and basel i ne b i omon i tori ng 
system around a representat ive newl y started ura n i um devel op
ment s i te .  ( Apps , Hoga n )  

6 .  Provi de consu l ta t i on to regi ona l c l i ents and CFS staff on matters 
rel ati ng to rad i onuc l i des and the impact of uran i um mi n i ng , 
mi l l i ng and proces s i ng on terrestri a l  systems . Represent CFS on 
reg i onal and nat ional  commi ttees as  requ i red .  ( Apps ) 

1 0 .  Accompl i shments in 1 983-84 : ( to Nov . 83 ) 

1 .  A batch d i �estive  and rad i ochemica l  ana l ys i s  scheme for U .  2 2 6 Ra ,  
2 1 0 pO and I O Pb has been devel oped and tested for l i chen sampl es . 
The EDA radon emanation  system was mod i f i ed ,  cal i brat i on/ prec i s i on/ 
accuracy tests performed , and i s  now used for quantative  2 2 6 Ra 
ana l ys i s .  Del ayed neutron act ivation  a t  the U of A i s  empl oyed 
for U ana l ys i s  but h i g her sens i t i v i ty may be requi red for l ow 
l evel  vegeta t i on sampl es . An a l pha spectroscopy system has been 
a ssembl ed and tested for 2 1 0 pO and 2 2 6 Ra mea surements . Gamma 
measurement capab i l i ty has been establ i shed and used for I 3 3 Ba 
recovery determi nat i on . Rou tine  ana l ys i s  and fi nal  test i ng of 
2 1 0 Pb procedures have been del ayed pend i ng i nstal l at i on of a gas 
proporti ona l a l pha-beta system i n  December . 

2 .  ( a ) F i e l d work conti nued w ith  a fi el d camp at  the abandoned Gunnar 
s i te . Vegeta t i on and gamma exposure surveys were performed on 
the major  ta i l i ngs areas . Repl i ca te vegeta t i on and substrate 
sampl es for 1 6  i nd i genou s s pec i es wh i c h  have i nvaded the ta i l i ngs  
were col l ected . Ta i l i ngs mater ia l  from both Gunnar and Lorado 
were obta i ned for pl a nned l abora tory growth and u pta ke stud ies . 

( b )  A prel i m i nary set of Lorado l i chen sampl es were anal ysed for 
2 2 6 Ra and U .  Earl y resu l ts i nd i ca te that Ra/U acti v i ty rat ios  
may be  u sed to  d i fferenti a te between part i cu l a tes of  ta i l i ngs and 
other ( so i l ) or i g i n .  Further anal ys i s  awa i ts 2 1 0 Pb  capabi l i ty to 
a scerta i n  radon gas contr i bu t i on . 

3 .  Ava i l ab l e l i teratu re , i nc l ud i ng E I S  and Board of I nqu i ry reports , 
for the reg i on has been researched and a summary of the uran i um 
i ndustry ' s  effects on the terrestr i a l  env i ronment i s  be i ng pre
pared . Data for the report i nc l udes : a rev i ew of uran i um 
acti v i t i es i n  the reg ion  - pas t ,  present , and expected future; a 
compi l at i on of potent ia l  sou rce  terms - m i ne operations , ta i l i ngs , 
waste rock ;  a summary of terrestr i al pathways ; an eva l uat ion of 
ava i l abl e basel i ne i nforma t i on ;  weak nesses i n  current knowl edge; 
recommendat i on for conti nued researc h . 
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4 .  A report on the goa l s and acti v i t i es of NOR-32- 1 86 was sub
m i tted for Forestry Reports on 4 Oct .  

5 .  The Wol l aston La ke area was chosen a s  the most  l i kel y area for 
renewed uran i um deve l o pmen t .  A fi el d camp was establ i shed i n  
cooperat ion  w ith  a n  EPS team and a reconna i ssance survey made 
of the area . L i c hen s ampl es were obta i ned from a ser i es of 
l ocat ions i n  the genera l  area wi th emphas i s  put on the M idwest  
La ke property where the next maj or devel opment ;s  expected . 
These sampl es are be i ng prepared for ana l ys i s . 

6 .  a .  Al ternate member of Reg i ona l Mi n i ng Commi ttee of RSCC 
- c r i t i ca l  rev i ew of Cl uff La ke Phase  I I  E . P . S .  

� 
b .  Member of Ana l yt ica l  Su bcommi ttee of Canad i a n  Ura n i um 

Producers Metal l urgical  Commi ttee 
- two meet i ngs  Toronto , (May) and P i nawa ( Oct . )  

c .  Cri t i ca l  rev i ew and comments on draftdocument : " Present 
and Poss i bl e  Future DOE Act i v i t i es i n  the Nucl ear Area " 

d .  Member of Graduate Thes i s  comm i ttee at  U .  of A 
- Mr . John Du ke , Geol ogy , MSc ( U  & Th d i str i but i on)  

e .  Wor kshop on Anal yt i ca l  Chemi stry Rel ated to Canada ' s  
Nucl ear I ndustry , Oct . 
- gave 50 mi nute presentat i on 

f .  Represen t CFS at  Pu bl i c  Consu l ta t i on Meet i ng , Reg i na 

1 1 . Goa l s for 1 984 -85 : 

1 )  Compl ete preparat i on and submi t for rev i ew an  i nforma t i on report 
on Uran i um mi n i ng and mi l l i ng and radi onuc l i des i n  the terrest
r i al env i ronment .  ( Carr i ed over from 1 983-84 ) ( dead l i ne June 
1 984 ) (Apps ) 

2 }  Conti nue i nvesti gati on of extent and mec han i sms of rad i onuc l ide 
transport i nto the terrestr i a l  env i ronment i n  the Beaverl odge 
area . Prepare and submi t for revi ew a j ourna l arti c l e on 
transport v i a  dust and radon daughters . ( deadl i ne Dec . 1 984 ) 
(Apps ) 

3 }  Compl ete ana l ys i s  o f  1 983 Wol l aston La ke reconna i s sance survey 
sampl e s .  Prepare a progress report on the fi ndi ngs . ( Apps ) 

4 )  Fu rther improve and mod i fy procedures for the determi nat i on of 
rad i onuc l ides  in so i l s  and vegeta t i on . (Apps ) 

5 }  Underta ke ba sel i n e  s tud i es i n  proposed devel opment areas as  needs 
and opportu n i t i es ari se . ( Apps ) 
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1 1 .  Goa l s for 1 984-85 : ( Cont ' d )  

6 )  Prov i de consu l tat i on to regi ona l c l i ents and CFS staff on 
matters rel ati ng  to nucl ear acti v i t i e s  in the reg i on .  Rep
resent CFS on regi onal  and nat i onal commi ttees as  requ i red . 

I f  t i me permi ts -

7 ) . Prepare a j ournal manuscri pt for rev i ew on procedures for the 
determi nat i on of rad i onuc l i des i n  soi l s  and vegetation  ( Apps ) 

8 )  Des i gn fi el d l aboratory and greenhouse  ex per iments wi th cooper
ators ( NOR-7 ) to i nves t i ga te the upta ke of rad i onucl i des 
and the i r  effects u pon nat ive  forest s pec i es .  (Apps , Add i son , 
Maynard ) 

1 2 .  Publ i cati ons : 

1 3 .  S ignatu res : 

I nvest i gator 

Program anager 

J f 

Di rec tor A . D .  Ki i l  
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CANADIAN FORESTRY SERVICE  

STUDY STATEMENT 

1 984-85 

Res pons i b i l i ty Centre : NORTHERN FOREST RESEARCH CENTRE 

NOR-9- 1 32 

Date : December 21 , 1 983 

1 .  Project : Insect and vegetation management sys tems 

2 .  Ti t l e :  Chemica l  contro l s  of pes ts and vegetat ion i n  managed fores ts 

3 .  New :  Con t .  : X 4 .  NOR- 9- 1 32 

5 .  Study Leader : J .  Drou i n  

6 .  Key Words : Effi cacy ,  sprayi ng tox i col ogy ,  pes ti ci des , reg i s trat i ons , 
res i dua l s ,  formu l ati ons , herb i c i des , pheromones 

7 .  Location  of Work : Pra i ri e  Reg i on 

8 .  Study Objecti ves : 

1 .  To devel op control methods and as sess needs on the use of herb i c i des 
and pesti c i des and eval uate pheromones as a tool i n  fores t  
management .  

2 .  Conduct effi cacy tra i l s  for vari ous dosages , formu l ati ons and 
t imi ng and to determi ne percent mortal i ty of host s pec i es .  

3 .  Provi de data to a i d  reg i s trat i on recommendati ons for sel ected 
chem i ca l  products . 

9 .  Goa l s for 1 983-84 : 

1 .  Conti nue assessment , monoti ri ng of  estab l i s hed p l ots i n  Al berta/ 
Man i toba , fi e l d  test Vel par G on s l opes , Vel par L wi th mi s t
b l ower and DPX6376 appl i cat i ons on 1 / 1 0  acre pl ots at S l ave Lake , 
Grande Pra i ri e  and chemi cal  th i nn i ng at  Edson and S l ave Lake wi th 
bromac i l . 

a )  Con i fer rel eas e ,  s i te preparation  from weed/grass competi t i on 
-Vel  par G .  20% @ 8 ,  1 2 . 5  l bs/acre , Sadd l e H i l l s ,  G .  Pra i r ie  
DPX6376 s pri ng appl i cati on @ 3 ,  6 g/2  L 
Hyvar X-L ( bromac i l )  chemi ca l t h i nn i n g ,  Edson , S l ave Lake 
TFl 1 69 weed/grass contro l  and tol erance of coni fers 
Garl on and Roundup - tri a l s i f  c l eared by Agri c .  Can . 

Pes t i c i de Branch . 
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2 .  Conti nue and compl ete eval uati on o f  pheromones wi th NRC . 
- Conti nue eva l uation of  pheromone effecti venes s ,  contami nat ion 

rates and c l ari fy b i ol ogi es of P. willingana� aeseulana and a 
seed feedi ng s pec i es . 

- Conti nue eval uati on for Petpova albieapitana� metalliea re 
d i s tr i but ion , i nter- tree hei ght ,  wi th W . G . H .  I ves and l ow 
attracti on ba i ts . Obta i n  d i s tri buti on i n  Al berta . 

- Cont i nue to mon i tor  for detection  of p i ne s hoot moth , R. buoliana. 

- Pes t l eafl et shou l d  be con s i dered on seed/cone i nsects . 

- Conti nue wi th chemi cal  contro l s/so i l  drench tri a l s  and cone 
study wi th J . A .  Mu l drew , w/a l d i carb , b i dri n ,  MSR ,  d i methoate , 
carbofuran . 

1 0 .  Accompl i s hments i n  1 983-84 : 

1 .  Conti nued assessments , moni tori ng of estab l i shed p l ots wi th l arge 
sca l e  fi e l d tes ts ( 0 . 04 ha ) of Vel par Granu l ar 20% , DPX T . 6376 
and fl uaz i fop- buty l  - a l l s pri ng appl i cati ons - at Fau s t ,  S l ave 
Lake . Ve l par G. 20% , summer appl i ed on s l opes at Grande Pra i r i e  
a t  1 4  kg , 1 9 . 5  kg/ha . 

a )  Con i fer rel eas e ,  wh i te s pruce , weed/grass  competi ti on on s l ope 
tri a l s wi th Vel par G .  20% @ 1 4  kg , 1 9 . 5  kg , and 28 kg/ha , 
s pri ng appl i ed at Fau s t ,  S l ave L .  and s ummer at  Grande Pra i ri e .  

Res u l ts o f  control s o n  heavy c l ay soi l s  a t  Faus t were good to 
excel l ent on contro l , rel eas e ,  and canopy open i ng .  Mi n imal  
l ateral l each i ng occurred in  l ow areas and no s treak i ng on  
s l opes . Vel par L i qu i d  tes ts wi th mi s tb l ower were cancel l ed 
due to ch l oros i s  on w .  s pruce us i ng th i s  techn i que . Chemi cal  
th i nn i ng at  Edson/S l ave Lake were a l so  omi tted due to " fl ash  
back"  in  sandy soi l s .  

Spri ng , s ummer , fa l l 1 982 spray treatments appl i ed on sp l i t  
p l ot des i gn at 3 dosages of  70 , 250 and 500 g/ha ( see abs tracts ) 
of DPX T .  6376 . 

Proposed tes ts wi th Vel par G .  at Sadd l e H i l l s  was deferred 
for another year unt i l seedl i ngs become better estab l i shed .  
Roundup and Garl on rema i ned o n  the ques t i onabl e l i st .  

DPX T . 6376 was agai n  appl i ed o n  0 . 04 h a  p l ot i n  spri ng 1 983 
at Faust @ 500 g/ha at 240 kPa hydraul i c  press ure . Crop  
tol erance at end  of 1 st year was rated 2 ,  control 8 . 5 .  Spr i ng 
appl i ed f1 uaz i fop-buty l  25% @ 1 kg/ha  w/ l %  sol i n  wetti ng agent 
Agra l . Crop tol erance 9 and control on ly 2 . 5 . Dosage too l i gh t .  



1 1 5 

2 .  Conti nued w i th eva l uati on of pheromones wi th the Nati onal Research 
Counc i l  at Sas katoon , Dr . E .  W. Underh i l l ,  and Dr. H . R .  Wong , 
W . G . H .  r ves , C .  Rentz , D .  Szl abey and Survey personnel ; 

a )  f ie l d test i ng of 42 bai ted zoeco� traps at P i broch , St .  Al bert 
and Lacombe for P. aesculana and P. willingana as wel l as 
b i ol ogi es . popu l ati ons , damage and d i s tr i but i on . ( see report 
attached ) . 

b )  S i x  traps were set out i n  each o f  Man i toba , Sas katchewan and 
Al berta to mon i tor spread or d i s tr i bution for the p i ne shoot 
moth ( R .  buol i ana ) . No moths were recovered i n  1 983 . 

c )  f iel d tes ti ng of Petrova spp . ba i ted traps at Nojack  ( 8 ) , 
Wh i tecourt ( 8 ) , S l ave L .  ( 8 ) , Gr .  Pra i ri e  ( 8 ) , Porcupi ne 
H i l l s ( 8 ) , Cypress H i l l s ( 8 )  and i n  H i nton area wi th W . G . H . l ves 
and Cam Rentz ( 1 00 )  to test  ba i t  spec i fi c i ty and attract ion 
for the Pi tch Twi g  Moths , P. albicapitana and P. metallica 
to obta i n  b i ol ogy , popu l at ion rati os , damage and d i s tri buti on 
patterns . Bai ts were effi c i ent  duri ng the time s pan , 
spec i f i c i ty was only fa i r  to good i n  8 of the best bai ts . A 
defi n i te d i v i s i on of popu l ati ons exi sts at about 3500 · a l ti tude -
P. metallica does not occur bel ow 3000 · .  F l i g h t  peri ods and 
peaks are d i s s imi l ar - P. m. fi rst .  

3 .  Parti c i pated w i th J .  Mul drew i n  chem ica l  contro l s on Seed and Cone 
I nsects , fi e l d tes ts w i th D i methoate , Al d i carb , l OG ,  Carbofuran 
l OG ,  d i c rotophos and metasys tox were used i n  J une . 

4 .  Revi ewed the EG- ESS c l as s i fi cation s tandards as part o f  a 3-man 
commi ttee to recommend a new rati ng sys tem and c l ass i f icati on 
cri ter i a .  

5 .  CFS representat ion , report i n g ,  extens i on requests/di s p l ays , radi o  
i n terv i ews , surveys , consu l tat i ons , ta l ks ,  and papers and s ummari ses 
were prov i ded for ;  
Wes tern Commi ttee o n  Crop Use ( ECPUA ) 
Expert Comm i ttee on Weeds ( ECW ) ( ECPUA) 
Nati onal Research Counci l ( Sa s katoon ) 
Brooks Hort . Center 
Forest Serv i ce ,  I ndustry and genera l pUbl i c .  

1 1 . Goa l s for 1 984-85 : 

1 .  Conti nue assessment , mon i tori ng of estab l i shed p l ots i n  Al berta/ 
Man i toba on the estab l i shed 1 ,  2 ,  3 - 5  year meas urements , conti nue 
f ie l d tests of Vel par L i qu i d  " over the top" hydrau l i c sprays ; 
DPX T6376 appl i cati ons at l ower dosage of 70 g/ha and wi th 
Garl on at 1 L/ha at S l ave Lake and Grande Pra i ri e .  



2 .  Ass i s t  A l berta Forest  Serv i ce i n  proposed 2 , 4-0 g l yphosate and 
hexazi none aeri a l  s pray program in Peace Ri ver b l ock . 

3 .  Conti nue eva l uati ons o f  pheromones w i th Nati ona l Research 
Counc i 1 : 

- for the boxe1 der twi g  borer compl ex ,  to c l ari fy b io l ogy and 
taxonomy of P. aeseuZana. 

- for eva l uati ng d i s tri but i on of  pi tch twi g  moths P. aZbiaapitana 
and P. metaZZiaa wi th further l arge s ca l e trappi ng at H i nton 
wi th W . G . H .  I ves and Cam Rentz . Study start mid-May to end of 
J u l y .  

- Moni tor p i ne s hoot moth R .  buoZiana bai ts and effecti veness -
ba i ts ( 6+1 chec k )  wi l l  be set up  at Saul t Ste . Mar ie  and 
\'lasa L . ,  B . C .  

4 .  Rev i ew and termi nate Seed/Cone I nsect tri a l s ,  phenol ogy and l i fe 
h i story .  

5 .  Conti nue wi th FPMI , ECW , ECPUA , herb i c i da l  pesti ci de impacts and 
as  s ummar i zer for ECW (western ) .  

6 .  P repare I nformation  Report on pheromones/effecti veness on 
Proteoteras spp . 

1 2 .  Pub l i cati ons : 

1 983-84 

Drou i n ,  J . A .  1 983 . Expert Commi ttee on Weeds Research Report Vol . 3 
Wes tern Canada Section , Reg i na ,  pp . 283- 286 . 

Drou i n ,  J . A .  1 983 . Annual  rev i s i on of  I nsect Pes ts and contro l s on 
Berry Crop . In WCCP Report ( 1 983 ) .  4 pp . 

Cerezke , H . F . , J . A .  Drou i n ,  and B .  Nei l l . 1 983 . Annual rev i s i on of 
i nsect pests and contro l s on shel terbe l ts ,  ornamental s  and 
shrubs . I n  WCCP Report ( 1 983 ) . 1 3  pp . 

Cerezke , H . F . , J . A .  Droui n .  1 983 .  I ns ect pes ts and contro l s i n  
seasoned wood and t imber s tructures . I n  WCCP Report ( 1 983 ) . 
3 pp . 

Soehngen , U .  and J . A .  Drou i n .  1 983 . Annual  rev i s i on of i nsect pests 
and contro l s on housepl ants and on greenhouse woody ornamental s  
and crops . I n  WCCP Report ( 1 983 ) . 1 2  pp . 

Wong , H . R . , J . A .  Droui n ,  D . L .  Sz l abey and D . T .  Dang . 1 983 . I denti fi cation 
of three speci es of  Proteoteras ( Lepi doptera : Tortri c i dae ) attack i ng 
shoots of  Man i toba Mapl e i n  the Canadi an Pra i ries . Can . Ent . 
1 1 5  ( 4 )  333- 339 . 1 983 . 
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Drou i n  J . A .  1 983 .  The Northern P i tch Twi g  Moth and a P i tch Twi g  
Moth , Petrova albicapitana and P. metallica i n  Al berta , 1 983 . 
Fi l e  Report . 4 p .  

Drou i n ,  J . A .  1 983 .  The Boxel der Twi g  Borers , Proteoteras aesculana 
Ri l ey ,  and Proteoteras willingana ( Kearfott)  i n  Al berta , 1 983 . 
Fi l e  Report .  4 p .  

1 3 . S i gnatures : 

I ProgrillY� ager 

/ 

Di rector A . D .  Ki i l  
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CANADIAN FORESTRY SERVICE  

STUDY STATEMENT 

1 984-85 

Respons i b i l i ty Centre : NORTHERN FOREST RESEARCH CENTRE 

NOR-9- 1 81 

Date : December 21 , 1 983 

1 .  Projec t :  I nsect  and vegetati on management sys tems 

2 .  Ti tl e :  Eva l uat i on o f  morta l i ty i n  s tands o f  young trees i n  
p l antati ons and scari f ied areas 

3. New : Con t :  X 4 .  No . : NOR- 9- 1 81 

5 .  Study Leader : W . G . H .  I ves and C . R . Rentz 

6 .  Key Words : Jack p i ne ,  Pinus banksiana Lamb . , l odgepo l e  p i ne ,  
Pinus contorta Dougl . ,  \llh i te s pruce , Picea glauca 
( Moench ) Voss , i ns ec t  damage , tree d i seases , s tock i ng 
s tandards , s i te c l asses , refores tati on , b rows i ng ,  rodent 
damage . 

7 .  Locat ion  o f  Work :  Prai ri e Provi nces and  Edmonton 

8. Study Obj ecti ves : 

To determi ne whether or not p i ne tree s urvi va l  from es tab l i shment  to 
age 35 years i s  rel ated to s i te cond i t i ons , and i f  s o ,  to prepare a 
set of  surv i va l  curves for each s i te c l ass . 

9 .  Goa l s for 1 983-84 : 

1 .  Assess second-year mortal i ty i n  l odgepo l e  p i ne p l ots near H i nton . 

2 .  Prepare a fi l e  report s ummari z i ng second-year mortal i ty of trees 
i n  l odgepo l e p i ne pl ots near H i nton . 

3 .  Conduct a l i terature revi ew of  the common fores t  i nsects o f  the 
reg i on ,  i n  co-operat ion wi th Dr. Cerezke , prepare a prel imi nary 
draft of an i l l us trated report descr i b i ng the i r  occurrence , 
damage and l i fe h i s to ry .  Attempt to obta i n  i l l us trati ve materi a l  
to  fi l l  gaps in  what  has  a l ready been acq u i red . Transferred from 
Proj ect 1 7 .  
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4 .  Mai ntai n  conti nu i ty i n  documentati on o f  the effect i veness o f  
b i o l og ica l  control o f  the l arch sawfly by col l ecti ng l arvae 
near P i ne Fal l s  and Seddon ' s  Corner ,  Mani toba and Obed , Al berta 
to determ i ne rates of  paras i ti sm by the i ntroduced paras i te 
Olesicampe benefactor H i nz and i ts hyperparas i te Mesochorus 
dimidiatus Hol mgren . Recent trends i nd i cate that the three 
s peci es may eventua l ly  be reachi ng an equ i l i bri um i n  Man i toba , 
more than 20 years after O. benefactor was fi rs t re l eased , 
but addi t i onal  data are requ i red to confi rm th i s  s uppos i ti on .  

1 0 .  Accompl i s hments i n  1 983-84 : 

1 .  Second-year mortal i ty i n  l odgepo l e p i ne p l ots near H i nton was 
assessed . 

2 .  A fi l e  report s umma r i z i ng f i rst-year mortal i ty o f  l odgepo l e  p i ne 
near H i nton was prepared . Data for second-year mortal i ty are 
bei ng coded , pri or  to trans ferri ng to computer ,  and a fi l e  
report wi l l  be prepared after the data are processed . 

3 .  Because l i ttl e ass i s tance was obta i ned from Dr .  Cerezke , due to 
other ass i gnments , h i s  assoc i ati on wi th the study has been 
termi nated . Dr . H . R . Wong wi l l  now be a major contri butor to 
study .  N umerous photographs ( about 3000 , represent i ng some 600 
s pec i es )  have been obtai ned to fi l l  i n  gaps or  to repl ace 
unsat i s factory p i ctures a l ready on hand . Accompanyi ng text has 
been prepared for a number of  the fi gures : by the end of  the 
fi scal  year a total of between 40 and 50 s hou l d be wri tten . 
Transferred to NOR- 1 - 1 54 .  

4 .  Attempts to obta i n  l arch sawfly i n  Man i toba were l arge ly  un
s uccess fu l , due to very l ow popu l at ion l evel s .  Popu l ati ons i n  
Al berta a l so  decl i ned , but enough l arvae were co l l ected to 
prov i de an estimate of the rate of paras i t i sm .  

1 1 . Goa l s for 1 984-85 : 

1 .  Assess thi rd-year mortal i ty i n  l odgepo l e p i ne p l ots near H i nton . 

2 .  Prepare a fi l e  report s ummari z i ng thi rd-year morta l i ty o f  trees 
i n  l odgepo l e p i ne pl ots near H inton . 

3 .  (Transferred from Study NOR- 9- l 85 ) . Prepare the report " Di s persal  
and i mpact of the  l arch sawfly paras i te Olesicampe benefactor and  
the  hyper-paras i te Mesochorus dimi d i atus " for publ i cat ion , s hou l d  
any rewr i t i ng be requi red . 
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1 2 .  Pub l i cati ons : 

W . G . H .  I ves and C . L .  Rentz . 1 983 . Growth and surv i va l  of young 
l odgepol e p i ne regenerati on in wes t-central Al berta . 
I I .  1 981 -82 surv i va l . Envi ron . Can . , Can . For .  Serv . , 
North . For . Res . Cen t .  Edmonton , Al berta . Fi l e  report . 
May 1 983 . 

1 3 . Si gnatures : 

O .'b �· 
D i rector A . D .  Ki i 1  



1 23  

CANADIAN FORESTRY SERV I CE 

STUDY STATEMENT 

1 984-85 

Respons i b i l i ty Centre : NORTHERN FOREST RESEARCH CENTRE 

NOR-9-1 85 

Date : December 2 1 , 1 983 

1 .  Project : Insect  and vegetati on management sys tems 

2 .  T i tl e : I nsects and d i seases affect i ng seed production  i n  the Prai ri e 
Reg i on 

3 .  New :  X Cont . : 

5 .  Study Leader :  J . A .  Mu l drew 

4 .  No . : NOR- 9- 1 85 

6 .  Key Words : Seed producti on , seed and cone i nsects , seed orchards , 
wh i te s pruce , Picea glauca , Jack  p i ne ,  Pinus banksiana , 
Lodgepol e  p i ne ,  Pinus contorta, Dioryctria abietivorella 
( fi r  coneworm ) , D. renicuZeZZoides ( spruce coneworm ) , 
Laspeyresia youngana ( spruce seed moth ) , HyZemya 
anthracina ( s pruce cone maggot ) , Megastigmus atedius. 

7 .  Locat i on of Work : Pra i r i e  Provi nces 

8 .  Study Objecti ves : 

1 .  Determ i ne the spec i es and abundance of cone and seed i nsects and 
and thei r i mportance i n  the product ion of con i ferous seed , 
primari l y  whi te spruce . 

2 .  To s tudy the natura l  enemy compl exes of each pest s pec i es and the 
extent of mortal i ty exerted by these natural enemi es . 

9 .  Goa l s  for 1 983-84 : 

1 .  Cooperate wi th F I DS i n  the assessment of damage due to seed and 
cone i nsects i n  the reg i on and i n  the i denti fi cati on of thei r 
natura l  enemi es . 

2 .  Study the phenol ogy o f  cone devel opment on wh i te spruce i n  
rel at ion to l i fe- h i s tori es of seed and cone i nsects . 

3 .  Assess the mortal i ty of seed and cone pes ts caus ed by natural 
enemies  and rel ate to b i o l og i ca l  contro l . Obta i n  i nformat ion on 
the abundance of enemi es and assess the i r i mpact.  Prepare an 
i nterim report . 
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4 .  Continue  to assess sys temi c i nsecti c i des for the control of 
i nsect pes ts of  wh i te s pruce seeds and cones . As sess the 
v i ab i l i ty of  the treated seeds i f  time permi ts . 

5 .  Under the l eaders h i p of W .  r ves to i n i ti ate an analys i s  of  the 
wi th i n- and between- tree d i s tri buti on of  i nsect-damage cones i n  
a n  attempt to devel op a practi cab l e  s equent ia l  sampl i ng techn i que . 
The work wi l l  probab ly  be carri ed out i n  conj unct i on wi th s tud i es 
on sel ected s pruce undertaken by Al berta Energy and Natural 
Resources , Genetics  Secti on , at  Peace R i ve r ,  Al berta . 

6 .  To conti nue to gather comprehens i ve data o n  the pos i ti on of 
damaged seeds wi th i n  i nsect-attacked cones and to deve l op a 
rap i d  and accurate method of  quanti tati ve ly  asses s i ng damage to 
each cone . 

7 .  To compl ete the work necessary to bring  the paper I I D i spersal  and 
i mpact of the l a rch sawfly paras i te otesicampe benefactor and the 
hyperparas i te Mesochorus dimidiatus " to pub l i cati on . 

1 0 .  Accompl i s hments i n  1 983-84 : 

1 .  Noth i ng useful accomp l i shed .  

2 .  Noth i ng useful accomp l i shed . 

3 .  Noth i ng usefu l  accompl i sh ed .  

4 .  Add i t i onal  data on the effecti veness of systemi c i nsect i c i des were 
co l l ected . Analys i s  of data i s  not yet compl eted . Goal wi l l  be 
trans ferred to NOR-9- 1 32 .  Mr . Drou i n  has agreed to exami ne data 
and prepare a report , e i ther a fi l e  report or  an i nformat ion 
report , depend i ng upon the amount and qual  i ty of i nfo rma t i on . 

5 .  Noth i ng useful was accompl i s hed . 

6 .  A cons i derabl e amount o f  data was col l ected o n  the pos i ti on of 
attacked seeds wi th i n  i nsect-attacked cones , but ana l ys i s  of data 
was not compl eted . The data wi l l  be fi l ed ,  but no add i t i onal  
work wi l l  be undertaken , as i t  i s  poi ntl ess to deve l o p  a samp l i ng 
techn i que for estimati ng i nsect damage i f  work on seed and cone 
i nsects is to be termi nated . 

7 .  The paper I I D i s persa l  and impact of the l arch s awfly paras i te 
otesicampe benefactor and the hyperparas i te Mesochorus dimidiatus" 
has been wi th the ed i to r  for several mon ths , but has not yet been 
pub l i shed .  Any add i t i onal  work requi red to bri ng the report to 
publ i cat ion wi l l  be underta ken as a goal i n  Study NOR-9- 1 81 . 

1 1 .  Goa l s  for 1 984-85 : 

1 .  Termi nate study . 
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1 2 . Publ i cati ons : 

N i l 

1 3 . S i gnatures : 

I ves ti gator 

Di recto r  A . D .  Ki i l  
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CANADIAN FORESTRY SERVICE  

STUDY STATEMENT 

1 984-85 

Res pons i b i l i ty Centre : NORTHERN FOREST RESEARCH CENTRE 

NOR-35-026 

Date : February 21 , 1 984 

1 .  Project : Tree D i sease Research 

2 .  Ti tl e :  Forest tree rus ts o f  western North Ameri ca 

3.  New :  Cont . :  X 4 .  No . :  NOR- 35-026 

5.  Study Leader : Y .  H i ratsu ka 

6 .  Key Words : Cronartiwn� Pueeiniastrwn" Peridermiwn" Melampsora" 
Chrysomyxa , cyto l ogy ,  morphol ogy , taxonomy , Urendi na 1 es 
i nocu l at ion  experi men t ,  pathogeni c i ty .  

7 .  Location  o f  Work :  Edmon ton  ( l aboratory ,  g reenhouse and mycol og i ca l  
herbari um ) , Western North Ameri ca wi th parti cul ar 
emphas i s  on Northern Reg i on ( fi el d ) . 

8 .  Study Objecti ves : 

General : 

To acqui re a comprehens i ve knowl edge and to i mprove d i agnost i c  
capab i l i ty o n  the fores t tree rusts of  western North Ameri ca wi th 
part i cu l ar  emphas i s  on the Northern Regi on i n  terms of i dent i ty ,  
host range , l i fe h i story ,  d i s tri buti on and pathogeni c i ty .  

Spec i fi c :  

To study aspects o f  cytol ogy , taxonomy , l i fe h i story and host
paras i te rel ations h i p  of con i fer need l e rusts , p i ne stem rusts , 
and popl ar- coni fer rusts of the reg i on ,  and rel ated speci es i n  the 
worl d .  

9 .  Goa l s for 1 983-84 : 

1 .  Conti nue wes tern gal l rust  s tudy i n  rel at i on to genetic i mprove
ment program of l odgepo l e  pi ne . 

- Publ i s h  an i l l ustrated i nformati on report on wes tern 
gal l rus t .  

- Coordi nate research acti vi ti es of  cooperators ( Drs . P .  B1 en i s  
and M .  P i c kard , a poss i b l e  PDF and Eri c Al l en ) .  



2 .  Publ i s h  an i nformation  report ent i tl ed " Impact of p i ne stem 
rusts of hard p i nes i n  Al berta - l O-year p i l ot study "  wi th 
Drs . Powel l and Van S i c k l e .  

3 .  Prepare a n  i nv i ted sympos i um presentati on a t  the Thi rd Inter
nati onal Mycol og i ca l  Congress (Tokyo ) on the taxonomy of rust  
fung i . 

4 .  I f  approved , p l an and start profess i onal  devel opment l eave to 
As i a  from Augus t 1 983 to i nves ti gate tree rusts, espec i a l l y  new 
forms of whi te p i ne b l i ster rusts d i scovered i n  As i a  i n  recent 
yea rs . 

1 0 .  Accompl i shments for 1 983-84 : 

1 .  Conti nued western gal l rust study i n  rel at ion to geneti c  i mprove
ment program of l odgepo l e p i ne w i th Dr. P .  B l en i s  ( U  of A ) . 
Th i s  proj ect i s  supported partly by the Al berta Forest Serv i ce .  

- A comprehens i ve b i bl i ography o n  the wes tern gal l rust has been 
publ i shed as an i nformation  report . 

- Mr .  Eri c Al l en ' s  M . Sc .  thes i s  ent i t l ed " I nfection  of  j uveni l e  
l odgepo l e  p i ne by Endocronartium harknessii" was compl eted 
and accepted . H i s  work  was s upported by the fund made ava i l ab l e 
by AFS to U of A and s upervi sed by Y .  H i ratsuka . 

- A poster ses s i on presentati on was made at the Ameri can 
Phytopathol og i ca l  Soc i ety ,  Ames , I owa , as fol l ows : 

H i rats uka , Y .  and Maruyama , P . J .  1 983 . Res i s tant reacti ons 
of  two As i an p i nes to western gal l rus t .  

2 .  Rough draft o f  an i nformation  report enti tl ed " Impact o f  p i ne 
stem rusts of  hard p i nes i n  Al berta and the Northwest Terri tori es " 
wi th Drs . J .  M .  Powel l ( NoFRC ) and A .  Van S i ck l e ( PFRC ) i s  
prepared and c i rcul ated among authors for i mprovements . 

3 .  Presented an i nv i ted paper a t  the Th i rd Internati onal  Mycol og i ca l  
Congress i n  Tokyo , Japan , enti tl ed "Auri cu1 ari aceous rusts " . I n  
add i ti on ,  two other papers were presented at the  same congress 
as fol l ows : 

Cummi ns , G .  B .  and H i rats u ka , Y .  1 983 . Fami l i es of Ured i nal es . 

Taka i , S .  and H i rats u ka , Y .  1 983 . Scann i ng e l ectron mi croscope 
observati ons of el m xyl em vessel  a l terati ons fol l owi ng 
cerato- u l mi n treatment and Ceratocystis ulmi i n fect ion . 

4 .  Started profes s i onal  devel opment l eave i n  Japan from August  1 983 
to i nvesti gate tree rus ts , espec i a l ly  new forms of  p i ne stem 
rus ts d i scovered i n  As i a  i n  recent years . 



1 1 . Goa l s  for 1 984-85 : 

1 .  Conti nue western ga l l  rus t s tudy i n  rel at i on to genet i c  i mprove
ment program of l odgepol e p i ne supported part l y  wi th the fund 
suppl i ed by the Provi nce of Al berta through Uni vers i ty of 
Al berta . Act as a sc i enti f ic  authori ty for contract work  wi th 
The Un i vers i ty of r1an i toba ( PRUF ) . 

2 .  Conti nue profes s i onal  devel opment l eave i n  Japan and s tudy p i ne 
stem rus ts and other fores t  tree rusts unti l August  1 984 . 

3 .  Pub l i sh a j ournal  paper on j uveni l e  seedl i ng i nfect ion of 
l odgepo l e p i ne wi th E .  Al l en and an i nformation  report on 
wes tern gal l rus t .  

4 .  Compl ete and submi t manuscri pt o f  a n  i nformat ion report enti tl ed 
I I Impact  of p i ne s tem rusts of hard p i nes in  Al berta and  the 
Northwes t Terr i tories ll wi th Drs . Powel l and Van S i c kl e .  

1 2 .  Publ i cati ons : 

Up to 1 983 

Journal publ i cati ons : 40 
Informat ion reports , notes , etc . : 1 1  
F i l e  reports : 6 

1 983-84 

Journal publ i cati ons : 

Fa i rbai rn ,  N . , M .  A .  P i c kard , and Y .  H i rats uka . 1 983 . 
I nh i b i t ion  of  Endocronartium harknessii spore germ i nation  
by metabol i tes of Scytalidium uredinicola and S. album and 
the i nfl uence of growth medi um on i nh i b i tor production . 
Can . J .  Bot .  61 : 21 47-2 1 52 . 

I nformation  reports , notes , etc . 

Tetu-Bern i er ,  P .  E . , E .  Al l en ,  and Y .  H i ratsuka . 1 983 . B i b
l i ography of  wes tern ga l l rus t .  NoFRC . Informat i on Report 
NOR- X-250 . 

Cummi ns , G .  B . •  and Y .  H i ratsuka . 1 983 . I l l us trated Genera of 
Rus t  Fung i . Ameri can Phytopath . Soc . Mi nneapol i s .  1 52 p .  

1 3 . S i gnatures : 

I nvesti gator 
•. -){� 

progra(,>� 

Qm {�C ( ( 
D i rector A .  D .  K i i 1  
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CANADIAN FORESTRY SERVICE  

STUDY STATEMENT 

1 984-85 

Respons i b i l i ty Centre : NORTHERN FOREST RESEARCH CENTRE 

NOR- 35- 1 53 

Date : February 2 1 , 1 984 

1 .  Project : Tree D i sease Research 

2 .  Ti t l e :  Fores t d i seases : Res earch and techn i ca l  transfer  servi ces 

3 .  New :  Con t .  : X 

5 .  Study Leader :  Y .  H i ratsuka 

4. No . : NOR- 35- l 53 

6 .  Key Words : Mycol ogy ,  herbari um ,  cu l ture col l ect ion , nomencl ature , 
i denti f ica t i on 

7 .  Locat i on of Work :  

8 .  Study Objecti ves : 

1 .  To conduct short term i nves ti gati on of tree d i seases as need 
ari ses . 

2 .  To prov ide d i agnosti c and taxonomi c serv i ce o f  tree d i seases and 
other forest  fung i . 

3 .  T o  ma i ntai n  and i mprove d i agnost i c  and taxonomic  s erv i ce 
capabi l i t i es of tree d i sease pathogens and other forest fung i  
i n  the reg i on .  

4 .  To prepare check l i s ts o f  forest fung i  o f  important areas ( e . g .  
nati ona l parks , prov i n c i a l  parks , etc . ) ,  d i agnos t i c  keys for 
i denti fi cat i on , and other rel ated publ i cati ons . 

9 .  Goa l s for 1 983-84 : 

1 .  Compl ete fi rs t  draft of an i nformat ion  publ i cat ion  on major  tree 
and shrub d i seases and s tart revi ew process for publ i cation  
during 1 984-85 fi scal  yea r .  

2 .  Provi de d i agnos t i c  and i denti fi cat i on serv i ce of the tree and 
shrub di seases . 

3 .  Mai nta i n  and upgrade the Myco l og i ca l  Herbari um and a fungus 
cul ture col l ect ion . 
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4 .  Start to i nvest i gate b l ue s ta i n  fung i  assoc i a ted w i th mounta i n  
p i ne beetl e wi th Dr . W .  A .  Ayer ( U  of A i  wi th a NSERC s trateg i c  
grant .  

5 .  Publ i s h  a j ournal paper ( Can . J .  Bot . ) o n  i n ternal  symptoms of 
OED i nduced by a toxi n  wi th Dr. S .  Takai  ( GL FRC ) . 

6 .  Conti nue i nvest i gation  on Armillaria root rot wi th Dr . W .  A .  Ayer 
( U  of A )  and a graduate s tudent ( Ken Mal l ett)  w i th a grant from 
the Provi nce of Al berta (AFDT F ) . 

7 .  Prepare a l i s t  of macrofungi  col l ected and i denti fi ed by 
Mr . E .  Nagasawa , i ncorporate dri ed s pec i mens i nto the herbari um ,  
and depos i t  cul tures i nto the fungus cul ture col l ect i on . 

8 .  Publ i sh a paper o n  a new l eaf  s pot fungus o n  ba l sam pop'l ar from 
Man i toba and Ontari o .  

9 .  Publ i sh two pest l eafl ets ( Wes tern ga l i  rus t and s i l ver l eaf ) . 

1 0 .  Publ i sh a n  i nforma t i on report on aspen- popl ar  decay wi th 
Dr .  A. A. Loman . The work i s  supported j o i ntl y by the Prov i nce 
of A l berta ( Department of Energy and Natural Resources ) and 
B l ue R i dge Timber Co . Ltd . ( Popl ar Research  Commi ttee ) . 

1 0 .  Accompl i s hments for 1 983-84 : 

1 .  The fi rs t  draft of an i nforma t i on pub l i cat ion on major  tree and 
shrub d i seases has been under preparat ion and w i l l  be ready for 
rev i ew i n  l ate 1 984 . 

2 .  Provi ded d i agnos t i c  and i dent i fi cat i on serv i ce of the tree and 
shrub di s eases . 

3 .  Added s i gn i fi cant number o f  cul tures o f  Armillaria mellea compl ex 
and fores t macrofung i i nto the fungus cul ture col l ec t i on . 
Publ i s hed a l i s t  of  cul tures depos i ted i n  the col l ec t i on . 

4 .  Coope rati ve project wi th Drs . Ayer and Browne ( Dept . of Chemi s try ,  
U o f  A )  o n  fung i  assoc i a ted wi th mounta i n  p i ne beetl e has been 
s tarted wi th a NSERC grant .  Dr . A .  Tsuneda from Japan worked on 
the project for four  months i so l ati ng and i denti fy i ng b l ue s ta i n  
fung i and other fung i  as soc i a ted wi th mounta i n  p i ne beetl e 
i nfes tat i on .  

5 .  A j ournal  paper ( Can . J .  Bot . ) on i nternal symptoms of OED i nduced 
by a toxi n  wi th Dr .  S .  Ta ka i ( GLFRC ) i s  i n  pres s . 

6 .  Conti nued i nvesti gati on on Armillaria root rot wi th Dr .  W .  A .  Ayer 
and a g raduate s tudent (Mr.  Ken Ma l l ett )  w i th a grant from the 
Provi nce of  Al berta ( AFRDT F) .  
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7 .  A l i s t of macrofungi  ( 370  s ampl es representi ng 1 54 spec i es ) has 
been prepared and i s  ready to be rev i ewed for an i nformati on 
report . Dri ed s pec i mens were depos i ted i n  the Mycol og i ca l  
Herbari um a n d  cu l tures were depos i ted i n  the fungus cu l ture 
col l ecti on . 

8 .  A journal paper ( t,1ycotaxo n )  on a new l eaf s pot fungus on bal sam 
pop l a r  i s  accepted for publ i cati on . 

9 .  Two pest l eafl ets (Western gal l rus t  and s i l ver l eaf)  are i n  the 
f ina l  stage of rev i ew .  

1 0 .  An i nformati on report o n  aspen- popl ar decay wi th D r .  A .  A .  Loman , 
prepa red for the Pop l ar Research  Commi ttee , i s  under revi ew .  
F i nal  comments were back from the commi ttee members and wi l l  be 
s ubmi tted for pub l i cat ion . 

Added Accompl i s hments : 

1 1 .  Fol l owi ng papers were presented at vari ous sc i enti fi c meet i ngs . 

Ta ka i , S .  and Y .  H i rats uka . 1 983 . Scanni ng el ectron mi croscope 
observations of  e l m  xyl em- ves sel  a l terati ons fol l owi ng 
cerato- u l mi n  treatment and Ceratocystis ulmi i nfecti on . 
Thi rd internati onal  Mycol og i ca l  Congress ,  Tokyo , Japan . 

Nagasawa , E .  and Y .  H i rats uka . 1 983 . Tri chol omas a l l i ed to 
I. matsutake i n  Al berta and Bri t i s h  Col umb i a .  Annual  
Meet i n g ,  Mycol og i cal Soc i ety of Japan , Tokyo , Japan . 

Ayer ,  W .  A .  and Y .  H i rats u ka . 1 983 . Metabo l i tes of Gremmeniella 
abietina. I nternati onal  Scl eroderr i s  Sympos i um ,  Syracuse , 
N .  Y .  

1 2 . A journal  paper on a new host and d i s tri buti on reco rd of a l arch 
need l e b l i ght  has been prepared and s ubmi tted to Pl ant Di sease 
Survey .  Presented a paper enti tl ed " Needl e b l i gh t  of a l p i ne 
l arch caused by Meria laricis Vu i l 1 . i n  Western Canada I I  • Annual 
Meeti ng Al berta Phytopath . Soci ety ,  Brooks , Al berta . 

1 1 .  Goa l s for 1 984-85 : 

1 .  Start revi ew process of the fi rs t draft of an i n format ion publ i ca
t i on on majo r  tree and shrub  d i seases of the prai ri e provi nces i n  
early 1 985 . 

2 .  Provi de d i agnost i c  and i denti fi cati on serv i ce of  the tree and shrub 
d i seases . 

3 .  Mai ntai n  and upgrade the Mycol og i ca l  Herba ri um and a fungus cul ture 
col l ect ion . 
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4 .  Conti nue i nves t i gation  o f  b l ue sta i n  fungi  and other fungi  
associ ated wi th mounta i n  p i ne beetl e i n festati on wi th Drs . Ayer and 
Browne of  the Uni vers i ty of  Al berta . 

- Publ i sh a j ournal  paper on fungi  i sol ated from mounta i n  pi ne 
beetl e w i th Dr. A. Tsuneda 

5 .  Conti nue i nves ti gation o f  ArmiZZaria root rot wi th Dr . Ayer 
(U of  A) and a graduate student (Mr .  K. Ma l l ett)  wi th a grant 
from the Provi nce of  Al berta ( AFROTA ) .  

6 .  Pub l i s h  the fo l l ow i ng reports and pes t  l eafl ets : 

Aspen- popl ar decay ( I nfo rmati on Report)  

- Wes tern ga l l  rust  ( Pest Leafl et )  

- S i l ver l eaf ( Pest Leafl et )  

1 2 .  Pub l i cati ons : 

Up to 1 983 

Journa l  pub l i cati ons : 6 
I nformat ion reports , notes , etc . : 1 1  
F i l e  reports : n i l 

1 983-84 

Journal publ i cat i ons 

H i ratsuka , Y .  1 984 . New l eaf s pot  fungus , Marssonina 
baZsamiferae, on PopuZus baZsamifera i n  Man i toba and 
Ontari o .  Mycotaxon ( In pres s ) . 

Takai , S .  and Y .  H i ratsuka . 1 984 . Scan n i ng el ectron 
mi croscope observati ons of i nternal symptoms of  wh i te 
e l m  fol 'l ow ; ng Ceratocystis uZmi i nfect ion and cera to
u l mi n  treatment . Can . J .  Bot .  ( I n press ) .  

I nformation reports , notes , etc . 

Ayer ,  W .  A .  and Y .  H i rats uka . 1 983 . Metabo l i tes of  GremmerieZZa 
abietina. Proc . I nte rnat ional Sympos i um of  Scl eroderri s 
can ker of con i fers , Syracuse , N .  Y .  

T@tu-Berni er ,  P . , P .  J .  Maruyama , and Y .  H i ratsuka . 1 983 . 
L i s t  of  funga l cu l tures depos i ted at the Northern Forest 
Research Centre . NoFRC I nformat ion Report NOR- X- 249 . 
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1 3 . S i gnatures : 

I nves ti gator 

� t C.' .'b  Ilt 
Di  rector '" A .  \. Ki i l  
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CANADIAN FORESTRY SERVICE  

STUDY STATEMENT 

1 984-85 

Respons i b i l i ty Centre : NORTHERN FOREST RESEARCH CENTRE 

NOR- 35- l 94 

Date : February 2 1 , 1 984 

1 .  Proj ect : Tree D i s ease Research 

2 .  Ti t l e :  Canker,  d i eback and mortal i ty of j uven i l e  forest trees and 
ameni ty spec i es 

3 .  New : X ( s ome goal s trans ferred 
from NOR- 1 0- 1 55 )  

5 .  Study Leader :  H .  Za l as ky 

4 .  No . :  NOR- 35- l 94 

6 .  Key Words : Canker ,  d i eback ,  morta l i ty ,  j uven i l e  trees , ameni ty 
spec i es , i ce nucl eat i ng agents , fros t ,  frost damage , 
funga l s ucces s i on ,  remedi a l  measures , techn i ca l  transfer 

7. Loca t i on of Work :  Northern Forest Research Centre , Edmonton , 
i ntens i vely managed fores t s tands , provi nc i a l  
nurseri es and homeowners i n  our reg i o n .  

8 .  Study Objecti ves : 

1 .  To determi ne the effects of I NA and mi crocl i mate on col d  tol erance 
of seedl i ngs and j uven i l e  trees and use knowl edge gai ned to 
devel op more effect i ve overwi ntering  gui del i nes and to enhance 
fie l d performance . 

2 .  I nvesti gate the use o f  non I NA agents or  competi t i on to contro l  
popu l at ions o f  I NA o n  the phy l l opl ane o f  trees and nutra l i ze 
the i r  med i at i on i n  fros t .  

3 .  As semb l e photos and photograph trees and parts of  trees to 
i l l us trate the effects of frost  damage and demonstrate how to 
di agnose symptoms even though they have been i n i t i ated i n  past 
years to a i d  in remedi a l  measures of  growth probl ems , undes i rabl e 
mul ti l eaderi ng or  stunt i ng . 

4 .  To i nvest i gate red bel t symptoms , wi nter brown i ng ,  bark di scol ora
tion , and s ubsequent severe defo l i at i on and changes in refo l iat i on 
patterns . 
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9 .  Goa l s  for 1 983-84 : 

1 .  Prepare a manuscri pt on  I I Bacteri a l  i ce nuc l eat i ng patterns , chemi cal , 
morphol og i ca l  and I NA changes " .  

2 .  Conti nue wi th fiel d and l aboratory i nvest i gati ons of i ce nucl eat
i ng agents ( INA ) on l eaf and nursery i rri gati on water  habi tats . 

3 .  I n i t i ate expl oratory f ie l d tes ts wi th seedl i ngs treated wi th I NA 
or the i r  competi tors . 

4 .  Conti nue wi th the s tudy o f  common l oc i  for I NA i n  bacteria  and 
p l ant cel l s .  

5 .  Determi ne the ro l e  of fungal s pores as I NA agents and thei r 
subsequent act i v i ty duri ng mol d i ng ,  col o n i zati on of dead t i ssues 
of bark , or d i eback or  of  peri phera l  occl us i on ti ssues . 

6 .  Adv i sory a n d  consu l ti ng servi ces on the hea l th of trees and shrubs , 
i denti fi cat i on and profess i onal  serv i ce .  

Added goal : 

7 .  Beg i n  sort i ng i l l ustrati ve materi a l  for a frost  damage d i agnosti c 
report . 

1 0 .  Accompl i shments i n  1 983-84 : 

1 .  " Bacteri a l  i ce nuc l eat i ng patterns , chemi cal , morphol ogi ca l  and I NA 
changes II i s  i n  rough manuscri pt stage . 

2 .  I s o l ated 485 res i dent bacter i a  and yeast  stra i ns from l odgepo l e 
p i ne and wh i te s pruce sampl es col l ected at H i n ton . 

Prepared g ram sta i n  s l i des and i denti fi ed the b acter i a  and yeasts . 

Tested 1 50 of  the 1 982 and 1 983 i so l ates i n  the l aboratory for 
I NA acti v i ty on l odgepo l e p i ne and wh i te s pruce germi nants . 

3 .  F i el d tes ted at H i nton most  of the bacteri a l  and yeas t s tra i n s  on 
l odgepo l e p i ne and wh i te s pruce conta i neri zed seed l i ngs  i n  3 
expl oratory experiments , 2 i n  the s pri ng and 1 i n  autumn . 

Determi ned that 1 00% o f  the yeast s tra i ns and 50-68% of some of  the 
speci es of bacter i a l  s tra i ns were I NA acti ve at - 5°C  or warmer 
temperatures . 

Res i dent and nonres i dent mi croorgani sms were capab l e of i ce 
nuc l eat ion i n  con i fer seed l i ngs . 

Reared 1 2 , 000 contai neri zed seed l i ngs for 1 983 experiments and 2 , 1 00 
seedl i ngs for an experi ment i n  1 984 . Add i t i onal seed was germi nated 
for cont i n u i ng the tes ts . 
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4 .  Obtai ned con s i derab l e i nformation  on I NA l oc i  pub l i s hed i n  
b i ol og i ca l  and nonb i ol og i ca l  j ourna l s deal i ng w i th c l on i ng for 
I NA s tra i ns , h i gh i ce nuc l ea t i ng ab i l i ty i n  p l ant l eaves , the 
s tudy of fundamenta l mechan i sm of i ce nuc l eati on ,  and c l oud 
seed i ng research . 

Carri ed out l i mi ted expl oratory work i n  the l aboratory concern i ng 
i nteracti on of factors i nfl uenci ng I NA processes . 

Bacteri a l  cel l s  susta i n  no apparent damage duri ng  a g radual or  
rap i d  freeze- thaw . 

P l ant cel l s  on the other hand may sustai n damage duri ng  a gradual 
or rap i d  freeze- thaw . 

Supernatants of bacteri a l  and pl ant  cel l s  have s i mi l ar drop 
freezi ng patterns . Goa l termi nated . 

5 .  Freeze-drop tes ted spo re suspens i ons of Botryti s  and s pec i es of 
Fus ari um for I NA acti v i ty i n  freeze drops but mos t  cu l tures were 
not con s i s tent s pore producers for use on seedl i ngs . 

6 .  Processed 45 cal l s  for advi sory and consul t i ng servi ces to home 
owners , and to bus i ness and government agenci es . Provi ded ei ght 
contri buti ons to the research of  others . 

7 .  Organ i zed the tab l e of contents and took a few photographs of 
crown damage res ponses . 

8 .  Prepa� a f i l e  report on Stel l a  Nursery .  

1 1 . Goal s for 1 984-85 : 

1 .  Prepare fi rst draft of manuscri pt on " Bacteri a l  i ce nuc l eati ng 
patterns , chemi cal , morphol og i ca l  and I NA changes " for approval 
and rev i ew .  

2 .  Prepare i l l ustrati ve and text materi a l  for a frost damage di agnost ic  
report . 

3 .  Prepare a Fores t Management Note o n  I NA work and i ts impl i cat ions . 

4 .  Determi ne the photoperi od and s torage treatments requ i red to 
s ubs tanti a l l y  reduce freeze damage i n  con i fer seed l i ngs as a 
resu l t of I NA med ia t i on .  

5 .  Conti nue wi th the rol e  of fungal s po res as I NA agents and thei r 
s ubsequent act i v i ty duri ng mol d i ng . 

6 .  Advi sory and consu l t i ng servi ces on the heal th of trees and 
s h rubs , i denti fi cat i on and pro fes s i ona l  serv i ce .  



1 2 .  Publ i cations : 

a .  Prior to 1 983 

2 fi 1 e reports 

b .  1 983-84 

Za l asky ,  H .  1 983 . Butt and root wi nterk i l l  of showy Mounta i n  
a s h  ( Sorbus decora ) at Stel l e  nursery .  Fi l e  Report 

1 3 .  S ignatures : 

Prog'r-anager 

Di rector A .  D .  K, i l  
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