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RESEARCH ON FHA LEASE OF WELDWOOD AT HINTON 

Th e f o l l ow i ng i s  a s umma ry co mpi l a ti o n o f  res ea rch s tud i es 
ca rri ed o ut by th e C a na d i a n  Fo res try Servi ce s i nce th e l a te 
1950 ' s  o n  th e FMA l ea s e  a rea o f  W el d w o o d  a t  Hi nto n .  T h e  
s umma ri es a re a rra nged b y  pro g ra m  a rea : 

i )  Res o urces (s ta nd pro d ucti vi ty, s i te pro d ucti v i ty, 
s i l vi cul ture) ; 

i i )  Pro tecti o n  (i ns ects , d i s ea s es ) ;  

i i i ) E nv i ro nment (f i re, h y d ro l o g y ,  cl i ma te) ; a nd 

i v) E co no mi cs . 

So me s tud i es h a ve been a rbi tra ri l y  pl a ced i n  th i s  
a rra ng ement a s  they o v erl a p  f o res try d i s ci pl i nes . The f o llo wing 
f o rma t is us ed f o r  ea ch s tud y l i s ti ng :  

(a ) Stud y ti tl e, i ncl ud i ng s tud y number(s ) ; 

(b) O bj ecti v es ;  

(c) Status o r  ma j o r f i nd i ng s ;  

(d ) Repo rts ; 

(e) C o nta ct pers o n, wh erev er po s s i bl e; a nd 

(f ) C urrent o r  l o ng term pl a ns ,  i f  a ppl i ca bl e .  
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S t u d y  Ma na g e d  s t a n d  y i e l d t a b l e s  f o r  l o d g e p o l e p i n e  a n d  
wh i t e  s p r u c e  i n  Al b e r t a . 

O b j e c t i v e s :  T o  d e ve l o p  a g r o w t h  a n d  y i e l d p r e d i c t i o n  s y s t e m  f o r  
s e c o nd g r ow t h  l o d g e p o l e  p i ne a n d  w h i t e  s p ru c e  -

i . e . ,  n e w  s t a n d s  t h a t  f o l l o w  h a r ve s t  a n d  a r e  b e i ng 
e s t a b l i s he d  t hro u g h  e i t h e r n a t u r a l  r e ge n e ra t i o n  o r  
p l a n t i n g - - w i t h i n  a n  a p p r o p r i a t e  a n d  a va i l a b l e  s i t e 
c l a s s i f i c a t i o n  f r a m e w o rk .  Yi e l d e s t i ma t e s  t hu s  
o b t a i n e d  s ho u l d  b e  s u i t a b l e  i n pu t f o r  t im b e r 
mana g e me n t  s y s t e m  m o d e l s  ( e . g . ,  T I MPL AN ) f o r  AAC 
c a l c u l a t i o n s . 

S t a t u s  A n e w  p o l ym o rp h i c  h e i g h t  g ro w t h  mo d e l  h a s  b e e n  
d e ve l o p e d  f o r  l o d g e p o l e  p i ne i n  Al b e r t a . T h e  f i rs t 
v e r s i o n  o f  a l o d g e p o l e  p i n e  g r o w t h  m o d e l  h a s  b e e n  
c o mp l e t ed . Pr e s e n t e f f o r t s  c o n c e n t ra t e  o n  r e p o r t  
wr i t i ng . 

Re p o r t s  A p a p e r  b y  T a i t ,  Ci e s z e w s ki a nd B e l l a  o n  l o d ge p o le 
p i ne s t a n d s d yn a m i c s  h a s  b e e n  a c c e p t e d  f o r  
p u b l i c a t i o n . A p a p e r  b y  Ci e s z ews ki o n  t he n e w  
p o l y mo r p h i c  h e i g h t  g r o w t h  m o d e l i s  i n  r e v i e w . A 
p ap e r  o n  t h e  l o d g e p o l e  p i ne s t a n d  g r o w t h  mo d e l  i s  i n  
p r e p a r a t i o n . 

Co n t a c t  C .  C i e s z e w s ki 

Cu r r e n t  a n d  
L o n g  t e rm 
Pl a n s  S e e  Re p o r t s  



S tud y 

O b j e cti v e :  

S ta tus 

Re po r ts 

Co n ta ct 

Curre n t  a n d  
L o ng te rm 
pla n s  

J uve n i le h e i g h t  g r o w th o f  wh i te s pr uce a n d  
lo d g e po le pi ne  f o llow i ng lo g g i ng a n d  s cari f i ca ti o n  
i n  w e s t- c e ntra l Alb e rta . 

T o  o b ta i n  i n f o rm a ti o n  o n  the j uv e n i le g rowth ra te s 
o f  pi n e  a nd s pruc e f o llow i ng lo g g i n g .  

Re s ults i nd i ca te d  th a t  lo d g e po le pi n e  re g e ne ra ti o n  
e x ce e d s  th e m i n i m um 6 - f o o t  s ta n d a r d s  w i th i n  
2 0 -y e a rs b ut i n  m a ny a re a s  wh i te s pr uce 
re g e n e ra ti o n  w i ll n o t  r e a ch th i s  m i n i mum. 
T e rm i n a te d . 

W. D .  J o h n s to n e .  1 9 7 6 . J uv e n i le h e i g h t  g r owth o f  
wh i te s pruce a n d  lo d g e po le pi n e  f o llow i n g  
lo g g i n g  a n d  s ca ri f i ca ti o n  i n  w e s t- ce n tra l 
Alb e rta . E nv i r o n. Can . , Ca n .  F o r .  S e r v . , 
N o rth . F o r .  Re s .  Ce n t. , E d m o n to n . I n f .  Re p. 
N O R - X- 1 7 1 . 

( W. D .  J o h n s to n e , B . C. F o r. S e r v . , V e r n o n) 

N o n e  



S t ud y  

O b j e c t ive s :  

G r o w t h  a n d  y ie l d  o f  f iv e  c o mme r c ia l l y  impo r t a n t  
n a t iv e  s pe cie s in A l be r t a , S a s k a t c he w a n , a n d  
Ma n it o b a .  ( NO R - 4 -0 0 8 , N O R - 4 - 4 5 ,  N O R - 4 - 0 1 )  

T o  c o n s t r u c t  y ie l d  t a b l e s  f o r  u s e  in na t u r a l , 
u nma n a g e d l o d ge po l e  pin e , j a c k  pine a nd a s pe n  
s t an d s .  

2 .  T o  d e t e r m in e  t h e e f f e c t  o f  d if f e re n t  t y pe s  a n d  
in t e n s it ie s  o f  t hin n ing o n  s u b s e q ue n t  g r ow t h  
a n d  y ie l d o f  l o d g e po l e  pin e , j a c k  pine a n d  
a s pe n. 

3 .  T o  d e t e r min e g r ow t h  a n d  d e ve l o pm e n t  o f  f o u r  
in d ig e n o u s  c o nif e r  s pe c ie s , Pic e a  gl au c a , 
Pinu s  b a n k s ia n a , !. r e s in o s a , a nd P. c o n t o r t a  
v a r .  l a t if o l ia a t  v a r io u s  s pa c in g s  o n  maj o r  
s it e  t y pe s , s o  t h a t  o pt imum s pa c in g  c a n  b e  
s e l e c t e d  f o r  s pe c if ic m a na g e me n t  o bj e c t iv e s  in 
f u t u re pl a n t in g .  

4 .  Us e a l l  a v a il a b l e  g r ow t h  a n d  y ie l d  in f o r m a t io n  
o n  t h e s e  s pe cie s t o  d e r iv e  a nd / o r  a d a pt a 
s u it a b l e  s t a n d  g r ow t h  mo d e l  f o r  e v a l u a t ing 
s t a n d  m a n a g e me n t  o pt io n s  in t e r m s  of  g r o w t h  
a n d  y ie l d .  

S t a t u s :  C o n t in u in g .  S o me maj o r  f in d in g s  a r e  l is t e d  b e l ow: 

Re po r t s  

n e w  e q u a t io ns d e r iv e d t o  pre d ic t  y ie l d o f  
l od g e po l e  pine s t a n d s f o r  a g e , s t a nd d e n s it y  
a n d  s it e  pr o d u c t ivity 

s pa c in g  and t hin ning r e c o mme nd a t io n s  f o r  
l o d g e po l e  pine 

o pe r a t io n a l  t h innin g g u id e l in e s  

y ie l d  l o s s e s  r e l a t ive t o  l in e  c l e a r in g s  in 
s t a n d s  

in c id e n c e  a n d  impa c t  a s s e s s me n t  o f  ma j o r  pe s t s  
in s e c o n d g r o w t h  IP a n d  d e r iving s t ra t e g ie s  t o  
r e d u c e  impa c t .  

W . D .  J o h n s t o n e .  1 9 8 1 .  Ef f e c t s  o f  s pa c ing 7 
y e a r- o l d  l o d ge po l e  pine in we s t -c e n t r a l  
A l b e r t a . En vir o n . C a n . , C a n . F o r .  S e r v . , 
N o r t h .  F o r . Re s .  C e n t . , Ed mo n t o n . I n f . Re p. 
N O R - X- 2 3 6 . 



- 2 -

W. D .  J o h n s t o ne .  1 9 7 6 . Va r i a b l e  d e n s i t y y i e l d 
t a b l e s  f o r  n a t u r a l  s t a n d s  o f  l o d g e po l e pi ne  i n  
A l b e r t a .  Ca n .  D e p. F i s h .  E n v i r o n . , Ca n .  F o r .  
S e r v . , O t t aw a .  F o r e s t ry T e c h .  R e p. 2 0. 

I . E .  B e l l a .  1 9 7 4 . T h i n n i n g  y o u n g  l o d ge po l e  pi n e  
i s  f a s t e r  w i t h  a b r u s h  s a w. F o r .  Ch r o n. 
50 : 1 5 1 - 1 54 .  

I . E .  B e l l a .  1 9 8 2 . E f f e c t  o f  l i ne c l e a r i ng i n  
f o r e s t  s t a n d s  o n  t r e e  g r ow t h  i n  we s t e r n 
Ca n a d a .  Ca n .  F o r . S e r v . , N o r t h .  F o r .  Re s .  
Ce n t . , E d mo n t o n .  F i l e  R e po r t .  

I . E .  B e l l a .  1 9 8 3 . N a t u r a l  l o d g e po l e  pi n e  i n  
we s t - ce n t r a l  A l b e r t a . Pa r t  I :  Re g e ne r a t i on 
s t o cki n g .  pp. 5- 7 .  I n .  L o d g e po l e  pi n e : 
R e g e ne r a t i o n  a n d  M a n a g e me n t .  U. S . D . A. , F o r .  
S e r v. , Pa c i f i c  N o r t hw e s t  F o r .  R a .  E x p. S t n. , 
Po r t l a nd , O r e . , G e n .  T e c h .  R e p. PNW- 1 57 .  

W. D .  J o h n s t o n e .  1 9 8 3 .  N a t u r a l  l o d ge po l e  pi n e  i n  
w e s t - c e n t r a l  A l b e r t a .  Pa r t  I I : J u ve n i l e 
s pa c i ng .  pp. 8 - 1 4 . I n .  L o d g e po l e  pi n e : 
R e g e n e r a t i o n  a n d  M a n a g e me n t .  U. S . D . A. F o r .  
S e r v . , Pa c i f i c  N o r t hwe s t  F o r . R a .  E x p. S t n. , 
Po r t l an d , O r e . , G e n .  T e c h .  Re p. PNW- 1 57 .  

Be l l a , I . E .  1 9 8 4 . G r ow t h  mo d e l s  f o r  y i e l d 
f o r e c a s t i ng i n  a s pe n  a n d  j a c k  pi ne . Pa g e  2 I n  
G r o wt h , yi e l d , a n d  E N F O R. E n v i ro n . Ca n. , Ca n .  
F o r .  S e r v . , N o r t h  F o r .  Re s .  Ce n t . , E d mo n t o n , 
Al b e r t a . F o r .  Re p. 2 9 . 

B e l l a , I . E .  1 9 8 4 .  S pa c i n g is t h e  ke y t o  impr o ve d  
y i e l d s  i n  l o d g e po l e  pi n e .  Pa g e  4 I n  G r ow t h , 
y i e l d a n d  E N F O R. E nv i r o n . Can . , Can. F o r .  
S e r v . , N o r t h . F o r .  Re s .  Ce n t . , E d m o n t o n , 
A l be r t a . F o r .  R e p. 2 9 . 

B e l l a , I . E .  1 9 8 5. Pe s t  d am a g e  i n c i d e n c e  i n  
n a t u r a l  a n d  t h i n n e d  l o d g e po l e  pi ne  i n  A l b e r t a. 
F o r .  Ch r o n .  6 1 ( 3 ) : 2 3 3 - 2 3 8 . 

Be l l a , I . E .  1 9 8 5. We s t e r n g a l l  r u s t  and i n s e c t  
l e a d e r  d a m a g e  i n  r e l a t i o n  t o  t r e e  s i z e  i n  
y o u n g  l o d g e po l e  pi ne  i n  A l b e r t a . Can .  J .  F o r .  
Re s .  1 5 : 1 0 0 8 - 1 0 1 0 . 



Co n t a c t  

Cu r r e n t  a n d  
L o ng t e r m  
pl a n s  

- 3 -

Be l l a ,  I . E . a nd N a v r a t i l , S .  1 9 8 7 .  G r ow t h  l o s s e s  
f r o m  wi n t e r  d r y i n g  ( r e d  b e l t  d a ma g e )  i n  
l o d g e po l e  pi n e  s t an d s  o n  t h e  e a s t s l o pe s  o f  
t h e  R o c ki e s  i n  A l b e r t a . Ca n .  J .  F o r . Re s . 
1 7 :  1 2 8 9 - 1 2 9 2 .  

Be l l a , I mr e  E .  a n d  St o s z e k ,  K a r l  J .  1 9 8 8  
St r a t e g i e s  f o r r e d uc i ng i mpa c t s  o f  t e r mi na l  
s h o o t  i n s e c t s .  pp. 2 8 6 - 2 8 7 .  I n  P r o c . "F ut ur e 
F o r e s t s  o f  t he M o un t a i n  W e s t : A St a n d  Cu l t ur e 
Sympo s i u m" ,  M i s s o ul a , M T ,  Se p .  2 9  O c t . 3 ,  
1 9 8 6 . USD A ,  Ge n .  Te c h  R e p .  I N T-2 4 3 . 

N a v r a t i l , S .  A n d  Be l l a , I mr e  E .  1 9 8 8 . I mpa c t  a n d  
r e d uc t i o n s t r a t e gi e s  f o r  f o l i a g e  a n d  s t e m  
d i s e a s e s  a n d  a b i o t i c  i nj ur i e s  o f  c o n i f e r o us 
s pe c i e s . 3 1 0 - 3 2 1 .  I n  P r o c . "Fut ur e  F o re s t s  o f  
t h e  M o un t a i n  W e s t :

--
A St a n d  Cul t ur e  

Sy mpo s i um". M i s s o ul a , MT , Se p .  2 9  - O c t . 3 ,  
1 9 8 6 .  USDA , G e n .  Te ch . Re p .  I NT-2 4 3 . 

Be l l a , I . E . a nd N a v r a t i l , S .  
r u s t  d y n a mi c s  a n d  i mpa c t  
pi ne  s t a n d s  i n  A l b e r t a . 
p re s s )  

1 9 8 8 .  W e s t e r n ga l l  
i n  y o u ng l o d g e po l e  
Ca n .  J .  F o r . Re s .  ( i n 

Ta i t ,  D . E . , Ci e s z ew s ki , C . J . a n d  Be l l a , I . E . 
1 9 8 8 . Th e s t a n d d y na mi c s  o f  l o d g e po l e pi ne . 
Ca n .  J .  F o r . Re s .  ( i n pre s s ) 

I . E . Be l l a 

r e a na l y s e  t he G r e gg Bu r n  IP s pa c i ng d a t a  
i n c l u d i n g c u r r e n t  r e me a s u r e me n t  a n d w r i t e  u p  
re s u l t s . 

a na l y s e  l e a d e r d ama g e  ( ma i n l y  f r o m  P i s s o d e s  
s pp . ) i mpa c t  o n  IP h e i g h t  g r o w t h  a n d  pre pa r e 
r e po r t . 

d e v e l o p  p r e c o mme r c i a l  t h i n n i ng pre s c r i pt i o n s  
f o r  y o u ng IP t h a t  w i l l  c o n s i d e r we s t e r n ga l l  
ru s t  d y n a mi cs . 

d e v e l o p  y i e l d  pr e d i c t i o n  s y s t e m  f o r  A l b e rt a  
t h a t  w i l l  t i e  i n  w i t h  t h e  pr o v i n c i a l  i n ve n t o ry 
a n d  ca n b e  u s e d  f o r  AAC c a l c u l a t i o n .  



S t u d y  

O b j e c t i ve : 

S t a t u s  

Re p o r t s  

C o n t a c t  

C u r r e n t  a n d  
L o n g  t e r m  
Pl a n s  

As s e s sm e n t  o f  re g e ne r a t i on s t o ck i ng s t a nd a r d s  u s e d  
i n  A l be r t a .  

T o  e v a l u a t e  t h e s u i t a b i l i t y o f  t he p r e s e n t  s t o ck i ng 
s t a nd a r d s  f r o m  t he v i ewp o i n t  o f  a d e s i r a b l e  m i n i mum 
s t a n d a r d  t h a t  w o u l d  e n s u r e  a n  a c ce p t a b l e  w o o d  f i b r e  
p r o d u c t i o n . 

N e w  m i ni mum s t o ck i ng s t a n d a r d s  w e r e  d e r i v e d  f o r  t h e  
t w o  mo s t  i mp o r t a n t  c o mme r c i a l  c o ni f e r s , r e q u i r i ng 
2 2 0  w e l l  d i s p e r s e d  l o d ge p o l e  p i ne p e r  a c r e  o r  3 0 0  
we l l  d i s p e r � e d  w h i t e s p r u c e  p e r  a c re . A l s o  a 
1 2 r g e r 1 0  m q u a d r a t  i s  s u i t a b l e  f o r  s p ru c e  a n d  1 2  
m f o r  p i ne . T h e  c o r r e s p on d i ng m i ni mum s t o ck i ng 
p e r c e n t a g e s  s h o u l d  b e  a r o u n d  7 5 % a nd 7 0 % 
r e s p e c t i ve l y .  

I . E .  B e l l a . 1 9 7 6 . As s e s s me nt o f  r e g e ne r a t i o n  
s t o ck i ng s t a n d a r d s  u s e  i n  A l b e r t a . E nv i r o n . 
C a n . , C a n . F o r .  S e rvo  N o r t h . F o r . Re s .  C e n t . ,  
E d mo n t o n .  I n f . Re p .  NOR-X- 1 6 7 . 

I . E .  B e l l a  a n d  J . P . D e F ra nc e s c h i . 1 9 7 8 .  
A s s e s s me n t o f  r e g e ne r a t i o n  s t o c k i ng s t a n d a rd s 
u s e d  i n  A l b e rt a . A f o l l ow -u p . E n v i r o n . 
C an . , C a n . F o r . S e r v . , No r t h . F o r . Re s .  
C e n t . ,  E d mo n t o n .  I n f . Re p .  N O R - X - 2 1 1 .  

I . E .  B e l l a 

N o n e  



S t u d y  

O b j e c t i v e : 

S t a t u s  

Re p o r t s  

C o n t a c t  

C u r r e n t  a n d  
L o n g  t e rm 
p l a n s  

G r o w t h  o f  f i r  a n d  s p r u c e  a d v a n c e  g r ow t h  a nd 
l o g g i n g  r e s i d u a l s  f o l l ow i ng l o g g i ng i n  we s t - c e nt ra l  
Al b e r t a .  

T o  o b t a i n  i n f o r ma t i o n  o n  g r o w t h  a f t e r  c l e a r c u t t i ng 
o f  wh i t e  s p ru ce , b l a c k  s p ru ce , a n d  a l p i ne f i r 
a d v a nce  g r o w t h  a n d  l o g g i ng r e s i d u a l s . 

S p r u c e  a n d  f i r  l o g g i ng r e s i d ua l s  s h o w e d  s i g n i f i c a n t  
g r ow t h  r e l e a s e  a f t e r  l o g g i n g . T h e  g r e a t e s t re l e a s e  
w a s  i n  d i a me t e r  g r o w t h ;  w h i t e  s p ru c e  d e m o n s t r a t e d  
t h e  l a r g e s t r e s p o n s e  o f  t he s p e c i e s  e xa m i ne d . 
T e r m i na t e d . 

W . D .  J o h ns t o n e . 1 9 7 8 .  Gr o w t h  o f  f i r  a n d  s p r u c e 
a d v a n c e  g r ow t h a n d  l og g i n g  r e s i d u a l s  f o l l o w i n g  
l o g g i ng i n  we s t - c e n t r a l  A l b e r t a . F i s h .  
E nv i r o n . C an . , C a n . f o r . S e rv . , No r t h . F o r .  Re s .  
C e n t . ,  E d mo n t o n . I n f . Re p .  N O R-X-2 0 3 . 

( W . D .  J o h n s t o n e , B . C .  F o r . S e r v . , V e r no n  

N o ne 



S t u d y  

O b j e c t i ve : 

S t a t u s  

Re p o r t s  

C o n t a c t  

C u r r e n t  a n d  
L o n g  t e rm 
P l an s  

I n g re s s  o f  l o d ge p o l e  p i n e  a n d  w h i t e  s p ru c e  
r e g e n e ra t i on f o l l o w i n g  l o g g i ng a n d  s c a ri f i c a t i o n  i n  
we s t - c e n t ra l  Al b e r t a .  

To d e t e rm i n e  t h e  r a t e  o f  s e e d l i n g i ng r e s s  f o l l o w i n g  
l o g g i ng a n d  s c a r i f i c a t i o n . 

Re c o mme n d e d  t h a t  s u r ve y s  b e  c o n d u c t e d  a f t e r  8 
g r ow i n g  s e a s o ns a n d  c on s i d e r a t i o n  b e  g i v e n  t o  
a c c e p t an c e  o f  a l l  s e e d l i n g s . T e r m i n a t e d . 

W . D .  J o h n s t o n e . 1 9 7 6 .  I n g e s s  o f  l o d g e p o le p i ne 
a n d  wh i t e  s p r u c e  r e g e n e ra t i o n f o l l ow i ng 
l o g g i n g  a n d  s c a ri f i c a t i o n  i n  w e s t -c e n t ra l  
A l b e rt a . E n v i ro n . C a n . , C a n . F o r . S e r v . , 
N o rt h . F o r .  Re s .  C e n t . ,  E d mo n t o n , I n f . Re p .  
N O R - X - 1 7 0 .  

( W . D .  J o h n s t o n e , B . C .  F o r .  S e r v . , V e r n o n ) . 

N o ne 



S t u d y  

O b j e c t i v e : 

S t a t u s  

Re p o r t  

C o n t a c t  

Cu r r e n t  a n d  
L o ng t e rm 
p l a n s  

P l a n t i ng c h a n c e  a n d  s p a c i ng t r i a l s  i n  whi t e  s p ru c e  
o n  d i f f e re n t  s o i l s , i n  t he F o o t h i l l s  S e c t i o n , 
Al b e r t a  ( A- 8 3 ) 

To  d e t e r m i n e  t he e f f e c t s  o f  s i t e  a n d  i n t i t i a l  
s p a c i ng o n  p l a n t i ng c h a n c e , s e e d l i ng mo r t a l i t y , a n d  
p e r i od g r o w t h  i n  p l a n t a t i o n s  o f  wh i t e  s p r u c e  u nd e r  
a s p e n . 

T h i r t y - s i x  a c r e s  o f  p l a n t a t i o n s  w e r e  e s t a b l i s he d  i n  
1 9 6 2  i n  7 0 - y e a r  o l d  a s p e n  wi t h  s c a t t e r e d  wh i t e  
s p r u c e . F o u r  p l a n t a t i o n s  we r e  p l a n t e d  o n  c r own 
l a nd i n  t he v i c i ni t y  o f  Ma r l b o r o  and B i ck e r d i k e . 
Te r m i n a t e d  i n  1 9 6 9 .  

D u f f y , P . J . B .  1 9 6 3 .  P l a n t a t i o n s  o f  w h i t e  s p r u c e  
u nd e r  a s p e n  o n  d i f f e r e n t  s o i l s , F o o t h i l l s  
S e c t i o n , A l b e r t a .  C an . D e p t . F o r . , F o r . Re s .  
B r . ,  C a l g a r y . E s t a b l i s hme n t  Re p .  6 3 -A- 1 1 .  

( P . J . B .  D u f f y , P . J . B .  D u f f y  & As s o c i a t e s  L t d . , We s t  
V a n c o u v e r )  

P o t e n t i a l  t o  h a v e  p l a n t a t i o n s  r e s u r v e y e d  i n  ne x t  
f e w y e a r s . 
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C o n t a c t  

C u r r e n t  a nd 
L o ng- t e r m 
p l a n s  

D e v e l o p me n t  o f  r e g e ne r a t i o n  s i l v i c u l t u re f o r  whi t e  
s p r u c e  a n d  l o d ge p o l e p i ne i n  t h e  B . 1 9  F o r e s t  
S e c t i o n  o f  A l b e r t a  ( A- 5 4 : A / T 5 4 )  

1 .  T o  t e s t  c l e a r cu t t i ng a nd me c h a n i c a l  
s c a r i f i c a t i o n  a s  a r e g e ne ra t i o n  me t h o d  f o r  
l o d g e p o l e  p i ne a nd w h i t e  s p r u c e  o n  t h e  maj o r  
s i t e  t y p e s  f ou nd w i t h i n  t h e  F o o t h i l l s  
S e c t i o n . 

2 .  T o  d e t e rmi n e  t h e  maj o r  f a c t o r s  a f f e c t i ng 
s u c c e s s  o f  s c a r i f i c a t i o n .  

3 .  T o  e s t a b l i s h  d e m o ns t r a t i o n  a r e a s . 

I n i t i a t e d  i n  1 9 5 8 o n  t h e  l e a s e  a r e a  t o  d e t e rmi ne 
o p t imum r e g e ne r a t i o n  s i l v i cu l t u ra l  p r a c t i c e s  f o r  
t h e  ma j o r  s i t e  c o nd i t i o ns o f  t h e  a r e a .  
Re ge ne r a t i o n  r e s p o ns e  o n  e l e v e n  5 - a c r e  s c a r i f i e d  
and u n- s c a r i f i e d  a r e a s  we r e  me a s u r e d  d u r i ng t he 
f i r s t , s e co nd a nd f i f t h y e a r s  f o l l ow i ng t r e a t me nt . 
T e rmi n a t e d  i n  1 9 6 9 .  

Acke rma n , R . F .  1 9 6 0 .  T h e  d e ve l o p me n t  o f  
r e g e ne r a t i o n s i l v i c u l t u re f o r  wh i t e s p r u c e  
a n d  l o d g e p o l e  p i ne i n  t he B .  1 9  F o r e s t  
S e c t i o n o f  A l b e r t a . Pr o g r e s s  Re p o r t  - 1 9 6 1 .  

Ac k e rma n ,  R . F .  1 9 6 2 .  M o d i f i ca t i o ns i n  t h e  
e nv i r o nme n t  o f  l o d ge p o l e  p i ne g e rmi na n t s  
i n d u c e d  b y  s c a r i f i c a t i o n . C a n . D e p . F o r . ,  
F o r . Re s .  B r . ,  M i me o . 6 2 - 1 3 .  

L . G .  B r a ce 

N o ne 
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F o re s t  e c o s y s t e m  c l a s s i f i c a t i on a n d  i n t e r p r e t a t i o n s  
f o r  f o r e s t  m a n a g e me n t  ( N O R - 2 7- 1 6 9 ;  N O R- 1 0 - 1 9 3 ;  
N O R- 1 0 - 0 4 ) 

T o  c l a s s i f y  f o r e s t  e c o s y s t ems  a n d  m a k e  
i n t e r p r e t a t i o n s  f o r  f o r e s t  man a g e me n t  u s i ng 
a va i l a bl e  f o r e s t  e c o l o g i c a l  a n d  r e c o n na i s s a n c e  s o i l  
s u r ve y  i nf o r ma t i o n .  

F i e l d  g u i d e  i s  p u bl i s he d  f o r  w e s t - c e n t r a l  A l b e r t a  
s t u d y a r e a  w h i c h  i n c l u d e s  N T S  m a p  s h e e t s  8 3 F  
( E d s o n ) , 8 3L ( Wap i t i ) a n d  8 3 K ( lo s e g un L a k e ) .  
E l e v e n  s amp l e p l o t s  l o c a t e d  d u r i ng t h e B i ge o c l i ma t i c  
c l a s s i f i c a t i o n ( 1 9 7 7 - 1 9 8 0 ) a re s i t u a t e d  i n  t h e 
McL e o d  (6 p l o t s ) ,  E mb a r r a s  ( 3  p l o t s )  a n d  A t h a b a s c a 
( 2  p l o t s ) w o r k i ng c i r c le s . 

C o rn s , l . G . W .  a n d  R . M .  Ann a s . 1 9 8 6 .  F i e l d  g u i d e  t o  
f o r e s t  e c o s y s t e m s  o f  we s t - c e n t r a l  A l be r t a .  C a n . 
F o r . S e r v o  N o r t h . F o r .  C e n t . ,  E d mo n t o n , A l b e r t a . 

C o r n s , l . G . W .  1 9 8 7 .  T h e  s t u d y  a r e a - b a c kg r ou n d  
s u p p l e me n t  t o  F i e l d  Gu i d e  t o  f o r e s t  e c o s y s t e m s  
o f  w e s t -c e n t r a l  Al be r t a . F i l e  r e p o r t . C a n . 
F o r . S e r v o  N o r t h . F o r . C e n t . ,  E d mo n t o n , A l be r t a .  

l . G . W .  C o r n s  

N o ne 
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P l a n t  s u c c e s s i o n  f o l l o w i ng c l e a r cu t t i ng a n d  
s c ar i f i c a t i o n  i n  l o d g e p o l e  p i ne f o r e s t s  i n  t h e  L o w e r 
F o o t h i l l s  o f  Al b e r t a . ( N O R- 1 0 - 1 9 3 )  

T o  d o cume n t  p l a n t  s u c ce s s i o n  a nd t r e e  b i oma s s  
a c cumu l a t i o n  f o l l o w i ng p u l pw o o d  c l e a r c u t t i ng i n  
we s t -c e n t r a l  Al b e r t a . 

E a r l y  p l a n t  s u c c e s s i o n a nd t r e e  b i o ma s s  a c cumu l a t i o n  
w a s  d o c u me nt e d  b y  C o r ns ( 1 9 7 2 ) a nd C o r n s  a n d  L a Ro i 
( 1 9 7 6 ) o n  6 t o  1 2  y e a r  o l d  c l e a r c u t s  s am p l e d  i n  1 9 7 0  
a n d  l o gg e d  b e t w e e n  1 9 5 8 a nd 1 9 6 4 .  Twe n t y - f i ve 
s amp l e  p l o t s  a r e  l o c a t e d  i n  t h e  M a r l b o r o wo r k i ng 
c i r c l e , c o m p a r t me nt V I I .  I n  1 9 8 2 ,  s e ve r a l  ( 3 )  o f  
t h e  2 5  y e a r  o l d  p l o t  a r e a s  w e r e  s amp l e d  f o r  s p e c i e s  
c o m p o s i t i o n  a nd t r e e  b i om a s s .  A r e p o r t  i s  i n  
p re p a ra t i o n . 

C o r n s , I . G . W .  1 9 7 2 .  E a r l y p l a n t  s u c ce s s i o n  a f t e r  
c l e a r c u t t i n g o f  l o d g e p o l e  p i ne i n  t he L owe r 
F o o t h i l l s  o f  Al b e r t a . M . S c .  t h e s i s , Un i ve r s i t y  
o f  A l b e r t a , E d mo n t o n , A l be r t a . 

C o r n s , I . G . W .  a nd G . R .  L a Ro i . 1 9 7 6 .  A c o mp a r i s o n  
o f  ma t u r e  w i t h  r e c e nt l y c l e a r - c u t  a nd s ca ri f i e d  
l o d g e p o l e p i ne f o r e s t s  i n  t h e L owe r F o o t h i l l s  
o f  A l b e r t a . C a n .  J .  F o r . Re s .  6 : 2 0 - 3 2 . 

I . G . W .  C o r n s  

A m a nu s c r i p t  " S u c c e s s i o n  a nd t re e  b i o ma s s  
a c cumu l a t i o n  a f t e r  c l e a r - c u t t i ng l o d g e p o l e  p i ne i n  
we s t - c e n t r a l  A l b e r t a  - t h e  f i r s t  2 4  y e a r s "  wa s 
s u bmi t t e d  t o  C a n .  J .  F o r . Re s .  a n d  i s  p r e s e n t l y 
u nd e r  r e vi s i o n . 



S t u d y  

O bj e c t i ve : 

S t a t u s  

R e p o r t s  

C o n t a c t  

C u r re n t  a n d  
L o ng t e r m 
p l a n s  

C o m p a c t i o n  b y  f o re s t ry e q u i pme n t  a n d  e f f e c t s  o n  
c o n i f e r o u s  s e e d l i n g g r o w t h  o n  f o u r  s o i l s  i n  t he 
A l b e r t a  f o o t h i l l s . 

T o  d o c ume n t  t h e  e f f e c t s  o f  s u mme r l o g g i ng a n d  t h e  u s e  
o f  s i t e p r e p a r a t i o n  e q u i p m e n t  o n  s o i l  b u lk d e ns i t y i n  
f ou r  s o i l  a s s o c i a t i o n s  e n c o mp a s s i ng a w i d e  r a n g e  o f  
p hy s i c a l  p r o p e r t i e s  i n  w e s t - c e n t r a l  A l b e r t a . Whi t e  
s p r u c e  a n d  l o d g e p o l e  p i ne s e e d l i ng g r o w t h  o n  s o i l s 
c omp a c t e d  t o  f i e l d b u l k  d e n s i t i e s  w a s  a l s o  s t u d i e d  i n  
t he g r e e nh o u s e .  

F i e l d wo r k  w a s  d on e  i n  1 9 8 3  a n d  1 9 8 4  w i t h i n  t h e  
M c L e o d , A t h a b a s ca , Ma r l b o r o  a n d  E m b a r r a s s w o rk i ng 
c i r c l e s  o f  t h e  W e l d w o o d  FMA . 

C o r n s , l. G . W .  1 9 8 8 . C o mp a c t i o n  b y  f o re s t r y 
e q u i p men t  a n d  e f f e c t s  o n  c o n i f e r o u s  s e e d l i ng 
g r o w t h  o n  f o u r  s o i l s  i n  t h e  A l b e r t a  f o o t h i l l s , 
C a n . J .  F o r .  Re s .  1 8 : 7 5 - 8 4 .  

l. G . W .  C o r n s  

N o n e  
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L a nd c l a s s i f i c a t i o n  f o r  f ore s t  f e r t i l i z a t i o n  
( NO R- 1 2 - 1 2 2 )  

T o  d e ve l o p  a n d  p ro v i d e  a l an d  c l a s s i f i ca t i o n  
s y s t e m  f o r t h e c o n s i d e r a t i o n  a n d  e f f i c i e n t  
a p p l i ca t i o n  o f  f e rt i l i z e rs f o r  i n c r e a s i ng f o r e s t  
p ro d u c t i v i t y .  

I n  1 9 7 0 ,  t hre e 4 0 +  a c re b l o c k s  w e r e  s e le c t e d  i n  3 
a g e  c l a s s e s  o f  l o d ge p o l e  p i ne o n  t w o  s o i l  t y p e s  
s o u t h  o f  H i n t o n . P l o t s  w e re s y s t e ma t i c a l l y l a i d  
o u t  i n  t h e b l o c k s  a n d  t he s o i l s  we r e  s amp l e d  a nd 
d e s c r i b e d , i n c l ud i ng s o me c h e mi c a l  a n a l y s e s . 
F u n d i ng w a s  n o t  c o n t i n u e d . 

N i l , e x c e p t  t he b a s e  wo r k  w a s  i n co r p o r a t e d  wi t h  t h e  
1 0  y e a r  r e p o r t  o f  t h e  f e r t i l i z e r  r e s u l t s . 

(w. H o l l a nd ) .  R .  Ya ng 

N o n e  



Study Fertilization of established lodgepole pine stands 
(NOR-04-04) 

Objective: To assess the effects of fertilizing 70-year-old and 
30-year-old lodgepole pine stands on stand growth and 
yield. 

Status Nitrogen (N) fertilizer improved total stand and 
merchantable volume production in 70-year-old pine 
stands �n both Coalspur an� Mercoal soils by as much 
as 34 m in total and 33 m in merchantable volume 
per hectare over the 10-year period, or a 50% 
improvement in wood production. In 30-year-old 
stands, fertilization improved tree diameter and 
volume increments but not stand volume. 
Fertilization effects were probably obscured by 
mortality. Fertilizer should be used in combination 
with thinning for effective fertilization of young 
dense lodgepole pine stands. 

Reports 

Fertilization had little effects on wood density 
tracheid length on 70-year-old lodgepole pine. 

R.C. Yang. 1983a. Natural lodgepole pine in 
west-central Alberta. Part III. Fertilization. 
pp. 15-19. In. Lodgepole pine: Regeneration and 
Management. -U.S.D.A. For. Serv., Pacific 
Northwest For. Range Exp. Stn., Portland, Ore., 
Gen. Tech. Rep. PNW-157. 

R.C. Yang. 1983b. Composite design versus factorial 
experiments in forest fertilization trials. 
Can. J .  For. Res. 13(3):438-444. 

R.C. Yang. 1985a. Ten-year growth.response of 
70-year-old lodgepole pine to fertilization in 
Alberta. North. For. Res. Cent., Edmonton, 
Alberta. Inf. Rep. NOR-X-266. 

R.C. Yang. 1985b. Effects of fertilization on 
growth of 30-year-old lodgepole pine in 
west-central Alberta. North. For. Res. Cent., 
Edmonton, Alberta. Inf. Rep. NOR-X-268. 

G.F. Weetman, R.C. Yang and I.E. Bella. 1985. 
Nutrition and fertilization of lodgepole pine. 
Pages 225-232. In. Lodgepole pine: The species 
and its management. Symposium Proceedings (Ed.) 
D.M. Baumgartner, R.G. Krebill, J.T. Arnott and 
G.F. Weetman. Washington State Univ., Pullman, 
WA. 
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R.C. Yang and I.E. Bella. 1986. Fertilization 
improves stand productivity of preharvest 
lodgepole pine. North. For. Cent., Edmonton, 
Alberta. For. Management Note No. 36. 

R.C. Yang, E.I.C. Wang and M.M. Micko. 1988. 
Effects of fertilization on wood density and 
tracheid length of 70-year-old lodgepole pine in 
west-central Alberta. Can. J .  For. Res. In 
press. 

Contact R. Yang 

Current and 
Long term 
plans Study closed. 



Study 

Obj ective: 

Status 

Reports 

Contact 

Current and 
Long term 
plan 

Fertilization and thinning of semimature lodgepole 
pine stands (NOR-0405 ) 

To assess the combined effects of fertilization and 
thinning on semimature lodgepole pine stand growth 
and to examine the interrelations of soil nutrient 
status, thinning, fertilization, foliar nutrient, 
foliar dimensional changes and tree/ stand growth. 

Eighteen experimental blocks each consisting of four 
9.5 m radius circular plots were established and 
half of these blocks were thinned in 1984. Four 
levels of N at 0, 180, 360, and 540 kg / ha were 
applied in the fall of 1985. 

Foliar and soil samples have been taken annually 
since 1984 and nutrient status determined. 
Statistical analysis to determine effects of 
fertilization and thinning on foliar dimensional 
changes, foliar and soil nutrient status are in 
progress. 

Nil 

R. Yang 

Remeasurement to assess tree and stand responses to 
combined effects of fertilization and thinning is 
scheduled for the fall of 1990. 
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O b j e c t i ve :  

S t a t u s  

Re p o r t s  

T r a n s f o r ma t i o n  a n d  m o v e me n t  o f  a p p l i e d  f e r t i l i z e r  
e l e me n t s  ( N , P , S )  i n  s e l e c t e d l o d g e p o l e  p i n e s t a nd s 
( N O R - 4 - 1 0 2 ,  N O R- 4 -0 3 )  

T o  d e t e rmi n e  t he i n f l u e n c e  o f  a s o i l  s e r i e s  o n  t h e  
t r a n s f o rm a t i o n o f  N ,  P a n d  S f e r t i l i z e r s  a n d  t h e 
a c c umu l a t i o n  a n d  d i s t r i b u t i o n  o f  t h e s e  i n  t h e 
va r i o u s  i n o r g a n i c  a n d  o rg a n i c s o i l  f r a c t i o n s . T o  
a l s o  d e t e rm i ne t h e  a s s o ci a t i o n , i f  a n y , o f  a 
s p e c i f i c  nu t r i e n t  f r a ct i o n  wi t h  g r o wt h .  

T h e  p hy s i c a l  a n d  che m i c a l  p r o p e r t i e s  o f  t wo 
l u v i s o l s  ( Me r c o a l  a n d  C o a l s p u r ) i n f l u e n c e d  t h e 
d i s t r i b u t i o n  p a t t e rn s  o f  N ,  S a n d  P o b s e r ve d . 

J .  B a ke r . 1 9 7 3 .  N i t r o g e n  f r a c t i o n a t i o n  o f  t wo 
f o r e s t s o i l s  i n  A l be r t a . E n v i r o n . C an . , C a n . 
F o r .  S e r v . , No r t h .  F o r .  Re s .  C e n t . ,  E d m on t o n . 
I n f . Re p .  N OR-X-6 3 .  

J .  B a ke r .  1 9 8 2 . F i v e  y e a r  r e s i d u a l  e f f e c t s  o f  
n i t r o g e n , p h o s p h o r u s  a n d  s u l f u r  f e r t i l i z a t i o n 
o n  t h e  c o n ce n t r a t i o ns a n d  d i s t r i bu t i o n  o f  
t h e s e  nu t r i e n t s  i n  t h e  s o i l  p r o f i l e s  o f  t wo 
l u v i s o l s . C a n . F o r . S e r v . , N o r t h . F o r .  Re s .  
C e nt . ,  E d mo n t o n . F i l e  Re p .  

J .  B a ke r .  1 9 8 2 . F i v e  y e a r  r e s i d u a l  e f f e c t s  o f  
n i t r o g e n ,  p h o s p h o r u s , a n d  s u l f u r  f e r t i l i z a t i o n 
o n  t h e  f o l i a r  c o m p o s i t i o n  o f  l o d g e p o l e p i n e  
c u r r e n t  g r o wt h .  C a n . F o r . S e rv . , No r t h . F o r . 
Re s .  C e n t . ,  E d m o n t o n . F i l e Re p .  

J .  B a ke r . 1 9 7 7 . The  r e a c t i o n  o f  t wo l uv i s o l i c  
f o r e s t  s o i l s  t o  p h o s p h a t e  f e r t i l i z a t i o n . C a n .  
J .  S o i l  S c i . 5 7 : 3 8 5 -3 9 5 .  

J.  B a ke r .  1 9 8 7 . D i s t r i bu t i o n  o f  N i n  a s i mul a t e d  
p r o f i l e o f  a P o d s o l i c  G r a y L uv i s o l  f o l l o wi ng 
u r e a  f e r t i l i z a t i o n .  C a n . J .  S o i l  S c i . 
6 7 : 2 7 1 - 2 8 0 .  

J. B a ke r .  1 9 8 7 .  C u r re n t  i n f o r ma t i o n  r e g a r d i ng 
f e r t i l i z a t i o n  o f  l o d g e p o l e  p i n e and  
s u g g e s t i o ns f o r  f u t u re r e s e a r c h . N o r t h . F o r . 
C e n t . ,  F i l e  Re p o r t . 



C o n t a c t  

C u r r e n t  a nd 
L o n g  t e r m 
P l a n s  

- 2 -

J .  B a ke r . 19 8 7 . T h e  s t a t u s  o f  3 -N f r a c t i o n s  i n  
t he p r o f i le o f  a P o d s o l i c  G r ay L uv i s o l  6 a n d  
12 we e ks a f t e r  f e r t i l i z a t i o n  wi t h  u r e a , NH

4
N0

3 
a n d  ( NH

4
)

2
S 0

4
. No r t h . F o r . C e n t . ,  F i l e  

Re p o r t . 

J .  B a ke r . 19 8 8 .  An a p p r o a ch t o  b a l a n c e d  
a p p l i c a t i o n s  o f  N ,  P a n d  S i n  t h e  
f e r t i l i z a t i o n  o f  l o d g e p o l e p i n e  i n  t he 
f o o t h i l l s . R e p t . s u bmi t t e d  t o  C a n . J .  F o r . 
R e s .  

( J . B a ke r )  

No n e  



S t ud y  

O b j e c t i v e  

S t a t u s  

D i f f e re n c e s  i n  f o r e s t  l a n d  p r o d u c t i v i t y  b e twe e n  f i ve 
p hy s i o g r a p h i c  l a nd c o n d i t i o n s , F o o t h i l l s  S e c t i o n , 
Al b e r t a  ( A8 2 )  

T o  d e s c r i b e a n d  e x p l a i n  a )  t h e d i f f e re n c e s i n  
p ro d u c t i v i t y b e twe e n  f i v e  p hy s i o g r a p h i c  g r o u p s  o f  
l a nd , b )  t h e  v a r i a t i o n  i n  p ro d u c t i v i t y w i t h i n  e a c h  
g r o u p , a n d  c )  t h e s i t e f a c t o r s  wh i c h a r e  u s e f u l  i n  
c l a s s i f y i ng d e nu d e d  f o r e s t l a nd o r  l a n d  s u p p o r t i ng 
s u i t a b l e  s t a n d s  f o r  t h e  s am p l e  o f  y e a r . T e rmi n a t e d . 

F i e l d w o r k  w a s  c o m p l e t ed i n  1 9 6 2  b u t  n o  r e p o r t i ng 
wa s  c o mp l e t e d . 

R e p o r t s  N i l 

C o n t a c t  ( P . J . B .  D u f f y , P . J . B .  D u f f y  & As s o c i a t e s  L t d . , 
We s t  V a n c o u v e r )  

C u r r e n t  a n d  
L o ng t e rm 
p l a ns N o n e  



S t u d y  

O b j e c t i v e : 

S t a t u s  

Re p o r t s  

C o n t a c t  

C u r re n t  a n d  
L o ng t e r m  
p l a n s  

A s p e n  i ng re s s  o n  c u t o ve r s  d e s i g n a t e d  f o r  c o n i f e r  
p r o d u c t i o n ( NO R-IO) 

T o  q u an t i f y a s p e n  i ng re s s  b y  s u c ke r i ng a n d  
s e e d i ng -i n  o n  p i ne c u t o v e r s  a n d  c o m p e t i t i o n  l e ve l s  
i mp a c t i n g g r o wt h , a nd t o  d e f i ne t h e n e e d s  a n d  
e f f i c a c y  o f  r e l e a s e  t r e a t m e n t s .  

F i e l d  s u r v e y s  a r e i n  p r o g r e s s  t o  r e l a t e  a s p e n  
i ng r e s s  t o  s i t e , s i t e  p r e p a r a t i o n a n d  c o m p o s i t i o n  
o f  p a r e n t  s t a nd s . T r i a l s  o f  a l t e rn a t i v e  a p p r o a c h e s  
t o  p i ne r e l e a s e  a r e  i n  a p l a n n i n g  s t ag e . 

A p r o g re s s  r e p o r t  wi l l  b e  a v a i l a b l e  i n  19 8 9 .  

S .  N a v r a t i l  

S e e  a b o ve - Re p o r t s  



S t u d y  

O b j e c t i ve s :  

S t a t u s  

Re po r t  

C o n t a c t  

C u r r e n t  a n d  
L o n g  t e r m  
pl a n s  

D e v e l op me n t  a n d  a pp l i c a t i o n  o f  l a r g e - s c a l e  
p h o t o g r a phy a n d  i m a g e  a n a l y s i s  t e c hn i q u e s  t o  
f o r e s t ry .  ( N O R - 2 2 - 1 4 2 )  

a .  T o  u t i l i z e  n e w  t e c h n i q u e s  a n d  a pp l y 
a pp r o p r i a t e  s am pl i ng d e s i g n s  i n  t h e 
a p p l i c a t i o n o f  l a rg e - s c a l e  p h o t o g r a p h y  i n  
a c q u i r i ng r e s o u r c e  i n ve n t o r y  d a t a; a n d , 

b .  T o  p r o v i d e  a d v i s o ry a n d  t e ch n o l o gy t ra n s f e r  
s e r v i c e s  i n  t h e a c q u i s i t i o n , u s e s , and  
a n a l y s e s  of  r e m o t e  s e n s i ng i m a g e r y , ma p p i ng , 
a nd i n  t h e o p e r a t i o n  o f  i n t e r p r e t a t i o n 
e q u i pm e n t . 

S o me p r e l i mi n a ry wo r k  f o r  t h i s  o n -g o i ng pr o je c t  
w a s  u nd e r t a ke n  o n  t h e  l e a s e  a n d  u s e d  i n  t h e  
f o l l ow i n g  r e po r t  o n  a s s e s s m e n t  o f  r e g e n e ra t i o n  b y  
u s e  o f  l a r g e - s c a l e  p h o t o g r a p hy . 

C . L .  Ki r b y . 1 9 8 0 .  A c am e r a  a nd i n t e r p re t a t i o n  
s y s t e m  f o r  a s s e s s me n t  o f  r e g e n e r a t i o n . 
E n v i r o n . C a n . , C a n . F o r . S e r v . , N o r t h . F o r . 
Re s .  C e n t . , E d mo n t on . I n f . R e p .  NOR-X-2 2 1 .  

R . J .  Ha l l  

No ne 



S t u d y  

O b j e c t i v e : 

S t a t u s  

R e p o r t  

C o n t a c t  

C u r r e n t  a n d  
L o n g  t e r m  
p l a n s  

E s t im a t i o n  o f  l o g g i ng r e s i d u e s  u s i n g l a r g e - s c a l e  
a e r i a l  p h o t o g r a p h s . 

T o  i nve s t i g a t e  t h e  a p p l i c a t i o n  o f  l a r g e - s c a l e  
a e r i a l  p h o t o g r a p h s  t o  t h e  e s t i ma t i o n  o f  l o gg i n g  
r e s i d ue s u s i ng t h e  l i ne i n t e r s e c t  t e c h n i q u e . 

Me a s u r e me n t r a t e s  a n d  p r e c i s i o ns f r o m  p h o t o g r a p hs 
c o mp a r e d  t o  g r o u n d  s u rv e y  we r e  f a v o r a b l e  a n d  
c o ns i d e r a b l e p o t e n t i a l  f o r  o p e r a t i o n a l  a p p l i c a t i o n 
wa s e v i d e n t . A f e w  p r o b l e m s  we r e  i d e n t i f i e d  wi t h  
s o l u t i o n s  p r e s e n t e d  whe re a p p l i c a b l e . S o f t wa r e  
p r o g ra m s  a r e b e i ng d e ve l o p e d  f o r  a f u e l wo o d  
a p p l i c a t i o n  i n  t he Yu ko n T e r r i t o r i e s  i n  c o nj u n c t i on 
wi t h  t h e  D e p a r t me n t  o f  I n d i a n  Af f a i r s a n d  No r t he r n 
D e v e l o p me n t  i n  Wh i t e h o r s e . W a s  u p d a t e d  a nd c o p y  
gi v e n  b u t  n o  Yu ko n a c t i v i t y a t  p r e s e n t . 

C . L .  Ki r b y  a n d  R . J .  Ha l l . 1 9 7 9 .  T h e  e s t i ma t i o n  o f  
l o g g i ng re s i d u e s u s i n g  l a r g e - s c a l e a e r i a l  
p h o t o gr a p h s . p p . 5 7 -6 2 .  I n  D .  Q u i n t i l i o  
( C o mp i l e r )  P r o ce e d i ng s  o f  the I n t e r na t i o n a l  
F i r e M a n a g e me n t  W o r ks h o p . E n v i r o n . C a n . , C a n . 
F o r .  S e r v . , N o r t h .  F o r . Re s .  C e n t . ,  E d m o n t o n . 
I nf . R e p .  N O R - X - 2 1 5 .  

R . J .  H a l l  

N o n e  



S t u d y  

O b j e c t i ve : 

S t a t u s  

Re p o r t s  

C o n t a c t  

C u r re n t  a n d  
L o n g  t e r m 
p l a ns 

E v a l u a t i o n  o f  mo r t a l i t y  i n  s t a n d s  o f  y o u ng t r e e s  i n  
p l a n t a t i o n s  a n d  s c a r i f i e d  a r e a s  ( N O R - I0 - 0 8 ) .  

T o  d e t e rm i ne w h e t h e r  o r  no t p i n e t re e  s u rv i va l  f r o m  
e s t a b l i s h me n t  t o  a g e  3 5  y e a r s  i s  r e l a t e d  t o  s i t e  
c o n d i t i o n s , a n d  i f  s o , t o  p re p a r e  a s e t  o f  s u r v i va l  
cu rve s f o r  e a c h s i t e  c l a s s . 

The  l o c a t i o n s  o f  6 9  s am p l i n g  a r e a s  e s t a b l i s he d  i n  
j u ve n i l e  l od g e p o l e  p i ne s t an d s  n e a r  H i n t o n , Al b e r t a , t o  
m o n i t o r  g r o w t h a n d  s u r v i v a l  a r e  map p e d . B r i e f  
d e s c r i p t i o n s  o f  f i e l d  a n d  a n a l y t i c a l  me t h o d s  a r e  g i v e n . 
Annu a l  a n d  c u mu l a t i ve s u r v i v a l  c u rve s f o r  l ow ,  me d i u m , 
a n d  h i g h  p r o d u c t i v i t y  a r e a s  a r e  p r e s e n t e d . P a r t i a l  l i f e  
t a b l e s  we r e  p r e p a r e d  f o r  e a ch o f  t h e s e  a r e a s  a n d  s howe d 
t h a t  t h e  c umu l a t i ve mo r t a l i t y  a f t e r  2 5  y e a r s  a m o u n t e d  t o  
a p p r o x i ma t e l y 6 ,  3 4 , a n d  2 2  % f o r  l ow , m e d i u m a n d  h i g h 
p r o d u c t i v i t y a r e a s  r e s p e c t i ve l y .  Arm i l l a r i a  r o o t  r o t , 
A r mi l l a r i a  o b s c u r a  ( P e r s . )  H e r i nk ,  a n d  t h e  Wa r r e n  r o o t 
c o l l a r  w e e v i l ,  H y l o b i u s  wa r r e n i  W o o d , c a u s e d  mo s t  o f  t h e 
m o r t a l i t y o n  l ow p r o d u c t i v i t y  a r e a s . S n o w s h o e  h a r e s , 
L e pu s  a me r i c a n u s  E r x l e be n , we r e  t h e mo s t  i mp o r t a n t  
mo r t a l i t y f a c t o r  o n  me d i um p r o d u c t i v i t y  a r e a s , w h i l e  
Armi l l a r i a  r o o t  r o t  w a s  t h e  p r i n c i p a l  i d e n t i f i e d  
mo r t a l i t y a g e n t  o n  h i g h  p r o d u c t i v i t y  a r e a s . C u rve s 
s h owi n g  t h e  i n f e s t a t i o n  o r  d ama g e  r a t e s  o f  t h e  maj o r  
p e s t s  o n  a n  a n n u a l  b a s i s  and i n  r e l a t i o n  t o  s t a n d  a ge a n d 
d e n s i t y a r e  g i v e n ,  f o l l owe d b y  a d i s c u s s i o n  o f  t he 
t r e nd s . H e i g h t  i n c re m e n t s  o f  p o t e n t i a l  c r o p  t r e e s  a r e  
i n f l u e nc e d  b y  t r e e  a g e  a n d  a r e a  p r o d u c t i v i t y ,  b u t  n o t  b y  
s t a n d  d e n s i t y  o r  P i s s o d e s  d ama ge . 

I ve s , W . G . H .  a n d  C . L .  Re n t z . 1 9 8 8 . L i f e  t a b l e s  f o r  
j u v e n i l e  l o d g e p o l e p i ne i n  t he f o o t h i l l s  o f  
we s t - ce n t r a l  A l b e r t a : a p r o g re s s  ce p o r t . G o v .  
C a n . , C a n . F o r . S e rv . , N o r t h .  F o r .  C e n t . ,  
E d m o n t o n , A l be r t a . Un pu b l . Re p .  

W . G . H .  I v e s  

I t  i s  h o p e d  t h a t  1 9 8 7 - 8 8  mo r t a l i t y a n d  t r e e  c o n d i t i o n  ca n 
s t i l l  b e  a s s e s s e d  i n  t he f a l l  o f  1 9 8 8 , b u t  t h i s  i s  
c o n t i n g e n t  u p o n  h e l p  b e i n g  av a i l a b l e , a nd u p o n  a n  o p e n 
f a l l , e s p e c i a l l y  i f  t h e  wo r k  e x t e n d s  i n t o  O c t o be r .  
L o n g- t e r m p l a n s  a r e  d i f f i c u l t  t o  f o r m u l a t e . I d e a l l y , t h e 
s t u d y  s h o u l d  b e  c o n t i nu e d  a n o t h e r  5 y e a r s , w i t h  a n nua l 
exa m i n a t i o ns , a s  t h i s  wou l d  t a ke t he s t u d y  t h r o u gh o n e  
c o mp l e t e  s no w s h o e  ha re  c y c l e , b u t  t h i s  i s  p r o b a b l y  
i m p r a c t i c a l . 

I f  t h e  1 9 8 7 - 8 8  d a t a  i s  o b t a i ne d , i t  i s  p l a n n e d  t o  
i n c o r p o r a t e  i t  i n t o  t he p r o gce s s  r e p o r t , wh i c h wo u l d t h e n 
b e  u p g r a d e d  t o  a n  i n f o r ma t i o n  r e p o ct , t o  b e  c o m p l e t e d  
a f t e r  t h e  c o n t a c t  p e r s o n  re t i r e s . N o  f u t u r e  p u b l i c a t i o ns 
a re p l a n ne d , a t  l e a s t u n t i l  t h e f u t u r e o f  t h e  s t u d y  i s  
m o r e  c e r t a i n .  



S t u d y  

O b j e c t i ve :  

S t a t u s  

R e p o r t s  

C o n t a c t  

C u r r e n t  a n d  
L o ng -t e r m  
p l a n s  

P r o t e c t i ng w h i t e  s p ru c e u n d e r s t o r i e s  ( P r o j e c t  1 4 8 0 ) 

T o  e va l u a t e  h a r ve s t a b l e  a s p e n  s t a n d s  w i t h  whi t e  
s p ru c e  u nd e r s t o r i e s  f r o m  t he p o i n t  o f  v i e w o f  
l o g g i ng c o s t s ,  u n d e r s t o ry d am a g e  a n d  s u b s e q u e n t  
und e r s t o r y  d e ve l o p me n t f o r  a r a n g e  o f h a r ve s t i ng 
o p t i o n s  a n d  u n d e r s t o ry d e n s i t i e s , a n d  t o  r e p o r t  
r e s u l t s . 

S t a n d  s e l e c t i o n  a n d  l o g g i ng o p t i o n c r i t e r i a  h a v e  
b e e n  d e t e rm i n e d . S t a n d s  s e l e c t e d  o n  c o mp a ny 
l i mi t s  a n d  s t a n d  i nve n t o r i e s  c o mp l e t e d . L o g g i ng 
p la n s  h a v e  b e e n  p r e p a r e d  a n d  h a rv e s t i n g  i s  
ex p e c t e d t o  p r o c e e d  b y  m i d -S e p t e mb e r 1 9 8 8 .  

B r a c e , L . G .  a n d B e l l a , I . E .  1 9 8 8 .  Un d e rs t a n d i ng 
t h e  u nd e r s t o r y : d i l e mma a n d  o p p o r t un i t y . I n  
P r o c . Ma n a g e me n t  a n d  u t i l i z a t i o n  o f  n o r t h e rn 

m i x e dwo o d s . E d mo n t on , Al b e r t a ,  A p r .  1 1 -1 4 ,  
1 9 8 8 . C a n . F o r . S e r v . , N o r t h . F o r . C e n t . , 
E d m o n t o n . N O R -X-Z9 6 ,  p p . 6 9 -8 6 . 

L .  B r a c e  o r  R .  Wa l d r o n  

S e e  s t a t u s  



S t u d y  

Ob j e c t i ve s : 

S t a t u s  

R e p o r t s  

D e t e c t i o n  a n d  a p p r a i s a l  o f  t re e  p e s t s  a n d  
v e g e t a t i v e d i s t u r b a n c e  ( C P - 2 ;  C R - 2 ;  A I T  2 1 7 ;  A I T  
2 3 7 ;  N OR - I- 0 3 3 ;  N OR-I1 -0 1 )  

T o  i n ve s t i g a t e  a nd m o n i t o r  t h e  o c c u r re n c e , 
a b u n d a n c e  a n d  d a ma g e  c a u s e d  b y  f o r e s t  i n s e c t s  a n d  
d i s e a s e s  a n d  o t h e r t r e e  d ama ge a g e n t s  a n d  t o  r e p o r t  
t h e s e  p e s t  c o nd i t i o n s  i n  a n n u a l  r e p o r t s .  

Annua l  s u r v e y s  o f  p e s t s  a nd c o n s p i c u o u s  f o r e s t  
d am a g e  h a v e  b e e n  c o n d u c t e d  s i n c e  1 9 4 1 .  I n f e s t a 
t i o n s  o f  m a j o r  i ns e c t  a n d  d i s e a s e  o u t b r e a ks h a ve 
b e e n  m o n i t o r e d  a n d  t he i r  i m p a c t  o n  t h e  f o r e s t 
r e s o u r c e  h a v e  b e e n  a s s e s s e d  a n d  p u b l i s h e d . 

P e r m a n e n t  p l o t s  o f  2 -6 y e a r s  d u r a t i o n , we r e  
e s t a b l i s h e d  i n  t he 1 9 6 0 's i n  t h e  l e a s e d  a r e a  t o  
s t u d y  t h e  i mp a c t  o f  A r mi l l a r i a  r o o t  r o t . 
A t r o p e l l i s  c a n ke r ,  we s t e rn g a l l  r u s t ,  r o o t  c o l l a r  
we e v i l , r e d  b e l t , e t c . 

Ano ny mo u s . 1 9 3 9 - 1 9 8 3 . A n n u a l  r e p o r t s  o f  t he 
F o r e s t  I n s e c t  a n d  D i s e a s e  S u r v e y , 1 9 3 6  t o  1 983 . 
E nv i r o n . C an . , C a n . F o r . S e r v o  Ot t a wa ,  On t o  

1 9 4 6 -7 0 .  Ann u a l  d i s t r i c t  r e p o r t s , 
F o r e s t  I n s e c t  a n d  D i s e a s e  S u r ve y , 1 9 4 5 - 1 9 6 9 .  
D e p . F i s h .  F o r . C a n . F o r . S e r v o  C a l g a r y , 
A l b e r t a . 

1 9 7 1 - 7 7 .  Ann u a l  d i s t r i c t  r e p o r t s : 
F o re s t  I n s e c t a n d  D i s e a s e  S u r ve y , P r a i r i e s  
Re g i o n , 1 9 7 0 - 1 9 7 7 .  E n v i r o n . C a n . , C a n . F o r .  
S e r v . , E d mo n t o n ,  A l b e r t a . 

1 9 7 8-83 . F o re s t  i n s e c t  a n d  d i s e a s e  
c o n d i t i o n s i n  Al b e r t a ,  S a s ka t c h e wa n , M a n i t o b a , 
a n d  t he N o r t h we s t  T e r r i t o r i e s , 1 9 7 7 - 8 2 .  
E nv i r o n . C a n . , C a n . F o r . S e r v . , E d m o n t o n , 
Al b e r t a . 

S e ve r a l  A n n u a l  F i l e Re p o r t s . 

B a r a ny a y , J . A .  a n d  G . R .  S t e v e ns o n .  1 9 6 4 . Mo r t a l i t y  
c au s e d  b y  Armi l l a r i a  r o o t  r o t , P e r i d e rm i u m  
ru s t s ,  a n d  o t he r d e s t ru c t i v e a g e n t s  i n  lo d g e p o l e 
p i n e r e g e ne r a t i o n . F o r . C h r o n .  4 0 : 3 5 0 - 3 6 1 .  



- 2 -

Bo u rch i e r ,  R . J .  1 9 5 4 . Ar mi l l a ri a  ro o t  
n a t u r a l  l o d g e po l e  pi ne  re g e ne r a t i o n  
C a n . D e p .  Ag r i c . , S ci . S e r v . , F o r .  
B i - mo n . P r o g . R e p .  1 0 ( 1 ) : 4 . 

ro t o f  
i n  Al be r t a .  

B i o I .  D i v . 

B o u r ch i e r ,  R . J .  1 9 5 7 . R e d b e l t , At r o pe l l i s  ca n ke r ,  
a n d  t r e e  mo r t a l i t y o f  l o d g e po l e pi ne i n  Al b e r t a .  
C a n . D e p .  Ag r i c . , S ci .  S e r v . , F o r . B i o I . D i v . 
B i -m o n . P r o g . R e p .  1 3 ( 2 ) : 2 - 3 . 

J . K.  R o b i n s  a n d  J . P .  S u s u t . 1 9 7 2 .  We a t h e r d amag e  
t o  l o d g e po l e  pi ne  i n  t h e C o a l  B r a n ch a r e a  o f  
Al b e r t a  i n  1 9 7 1 .  E nv i r o n . C a n . , C a n . Fo r .  
S e rv . , N o r t h . F o r . R e s .  C e n t . ,  E d m on t o n . F i l e  
Re p .  N OR - Y- 1 8 .  

J . K .  R o b i n s  a n d  J . P .  S u s u t . 1 9 7 4 .  Re d b e l t  i n  
Al b e r t a . E nv i r o n . C a n . , C a n . F o r . S e rv . , N o r t h . 
F o r . Re s .  C e n t . ,  E d mo n t o n . I nf . Re p.  NOR-X- 9 9 .  

Ad d i t i o n a l  R e po r t s  a n d  P u b l i ca t i o n s  

An o n . F o r e s t  i ns e ct a nd d i s e a s e  co n d i t i on s  i n  
A l be r t a , S a s ka t ch e w a n , Ma n i t o b a , a n d  t h e  
No r t hwe s t  T e r r i t o r i e s  i n  1 9 7 9  ( I n f . Re p .  
N O R - X - 2 2 5 ) j  i n  1 9 8 0  ( I n f . Re p .  N O R - X - 2 3 1 ) j i n  
1 9 8 1  ( I n f . Re p .  N O R- X - 2 3 9 ) ; i n  1 9 8 2  ( I n f . Re p .  
N O R - X- 2 4 8 ) j  i n  1 9 8 3  ( I n f . Re p .  N O R - X - 2 6 1 ) j i n  
1 9 8 4  ( I n f . R e p .  N O R- X - 2 6 9 ) ; i n  1 9 8 5  ( I n f . Re p .  
N O R - X - 2 7 6 )  a n d  i n  1 9 8 7  ( I nf . Re p .  i n  P re s s ) 

S e e  al s o  t h e  f o l l ow i n g  f or re f e re nce s s pe ci f i c t o  
H yl o b i u s  w a r r e n i  co n t r o l  t r i a l s  o n  F MA l e a s e  o f  We l d wo o d : 

P r o je ct N O R- 1 3 2  

D r o u i n , J . A .  a n d  D . S .  Ku s ch .  1 9 7 5 .  P e s t i ci d e  f i e l d 
t r i a l s  o n  s ha d e  a nd s he l t e r b e l t  t re e s  i n  Al b e rt a  
and S a s ka t ch e wa n , 1 9 7 4 .  En v i r o n . C a n . ,  C a n . F o r .  
S e r v . , N o r t h .  F o r .  Re s .  C e n t . I n f . Re p .  
N O R . X - 1 3 1 .  

Dro u i n , J . A .  a n d  D . S .  Ku s ch .  1 9 7 8 .  P e s t i ci d e  f i e l d  
t ri a l s  o n  s h a d e  a nd drn a me n t a l  t re e s  i n  A l b e rt a ,  
1 9 7 7 .  F i s he ri e s  a n d  En v i ro n .  C a n . , C a n . F o r .  
S e rv . , N o r t h . F o r. Re s .  C e n t . ,  I n f . Re p .  
NOR-X - 2 0 5 .  
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I n c l ud e  a l s o : Re r e f . t o  pe s t s  i n  M cL e o d  W o r k i ng C i r c l e : 

C o n t a c t s  

C u r r e n t  a n d  
L o ng t e rm 
pl a n s  

D e mps t e r ,  W . R .  a n d  N . A .  S t e v e n s . 1 9 8 7 . R i s k  
m a n a g e me n t  i n  f o r e s t  pl a n n i ng . J o i n t  pu b l .  o f  
C a na d i a n  F o r . S e r v o  ( N o r t h . F o r .  C e n t . )  a n d  
Al b e r t a  F o r . S e r v o  u n d e r  t h e  C a n a d a-Al b e r t a  
F o re s t  R e s o u r c e D e v e l . Ag r e e me n t .  

H .  C e re z k e , a nd W . J .A .  V o l n e y  

F o r e s t  I n s e c t  a n d  D i s e a s e  S u rv e y  u n i t o f  C F S  wi l l  
c o n t i nu e  t o  mo n i t o r  f o r  pe s t s  a nd t re e  d a ma g i ng 
age n t s  o n  a n  a n n u a l  b a s i s  w i t h i n  FMA l e a s e  o f  
We l d w o o d  o n  a r e q u e s t  b a s i s , a n d  w i l l  s e e k t o  i n cl u d e  
t h e  FMA i n  pl a n t a t i o n  s urv e y s  f o r pe s t s a n d  pe s t  
d am a g e  i m pa c t  



S t u d y  

O b j e ct i ve 

S t a t u s  

Re p o rt s  

S t u d i e s  o f  t h e r o o t -co l l a r  we e v i l , H y l o b i u s  w a r r e n i 
Wo o d  a n d  i t s  e co l o g i ca l  r e l a t i o n s h i p s  i n  l o d g e p o l e 
p i n e  s t a n d s . ( C Z- 9 ; A/ T 2 4 4 ; N O R -0 2 4 ; N O R-II- 0 3 ) .  

T o  i nv e s t i g a t e  we e v i l  a b u n d a n ce , i t s  d i s t r i bu t i o n , 
d am a g e  r e l a t i o n s h i p s  a n d  b e h a v i o r  i n  l o d ge p o l e p i ne 
s t a n d s  i n  Al b e r t a . 

S t u d i e s  o f  t h e r o o t -co l l a r  we e v i l  co mme n ce d  i n  1 9 6 1  
a nd co n t i nu e d  t o  1 9 6 7 , w i t h  ca r ry o v e r o f  s ome 
a s p e ct s  t o  1 9 7 5 .  I n i t i a l l y , m o s t f i e l d p l o t  
s t u d i e s  we r e  co n d u ct e d  i n  n a t u r a l  s t a n d s  w i t h i n  
S t . Re g i s  ( Al b e r t a )  L e a s e  Ar e a ,  t he n  l a t e r  e x p a n d e d  
t o  o t h e r  l o ca t i o ns a l o n g  t h e  Al b e r t a  f o o t h i l l s  f r o m  
we s t  o f  S u n d r e  t o  n e a r  G r a nd e  P r a i r i e . Mo s t  o f  t h e 
d a t a  h a v e  b e e n  s umma r i z e d  i n  r e p o r t s  ci t e d  be l o w . 
S o me maj o r  f i nd i ng s  a r e  a s  f o l l o w s : 

H i g h e s t  i n ci d e n ce o f  t h e  we e v i l  o ccu r s  w i t h i n  t h e  
L o we r F o o t h i l l s S e ct i o n  b e t we e n  7 6 0  a n d  1 2 2 0 m 
e le v a t i o n  a n d  n o ne we r e  f ou n d  a b o ve 1 5 8 5  m .  W i t h i n  
e v e n - a g e d s t a n d s  w e e v i l n umb e r s  w e r e  p r o p o r t i o n a l  
t o  s t a n d  d e n s i t y , t r e e  s i z e , a n d  s i t e q u a l i t y . 
P o p u l a t i o n  e s t i ma t e s  va r i e d  m o s t l y  b e twe e n  4 9 4  a n d  
2 9 6 5  p e r  h a . ,  a n d  ca n b e  p r e s e n t  i n  s t a n d s  f r o m  
a b o u t  a g e  6 y e a r s  t o  ma t u r i t y . T r e e  mo r t a l i t y , 
r e s u l t i ng f r o m  g i r d l i ng f e e d i ng a ct i v i t y o f  t he 
l a r va e , r a r e l y  e x ce e d e d  1 0 % ,  a nd w a s  mo s t  co mm o n  o n  
t r e e s  l e s s  t h a n  2 0  y e a r s  o l d  g r ow i n g o n  h i gh 
q u a l i t y  s i t e s , a n d  p a r t i cu l a r l y  whe n w e l l  s p a ce d . 
Up t o  1 0 0 %  o f  t r e e s  w i t h i n  i n f e s t e d  s t a nd s , 
h o we v e r , e xh i b i t  cu mu l a t i v e  w e e v i l  f e e d i ng s ca r s  i n  
t h e  r o o t - co l l a r  z o n e  by  a g e  6 0  y e a r s . G r o w t h  l o s s  
e f f e ct s f r o m  d e g r e e s  o f  p a r t i a l  g i r d l i ng we r e  
e va l u a t e d  r a d i a l l y  o n  t h e s t e m  a n d  r o o t , a n d  
ve r t i ca l l y o n  t h e  s t e m .  T h e  l i f e  cy cle d e v e l o p me n t  
o f  H .  wa r r e ni , i t s  s u r v i v a l , s e x  r a t i o s , 
o v ipo s i t i o n , h o s t  s e l e ct i o n  p a t t e rn a nd d i s p e r s a l  
b e h a v i o u r  we r e  d e s cr i b e d  w i t h i n  a n d  a d j a ce n t  t o  
co mme r ci a l  cl e a r cu t  s t a nd s . S a mp l i n g me t h o d o l o g y  
was d e ve l o p e d  f o r  g e ne r a l  s u r v e y  a n d  p o p u l a t i o n  
ce n s u s . A f i e l d e xp e r i me n t  w a s  co nd u ct e d  t o  
e v a l u a t e  t h i n n i ng t re a t me n t o n  s u b s e q u e n t  wee v i l  
a b u n d a n ce a n d  t r e e  d a mage , b u t s o me o f  t he f i e l d  
r e s u l t s  we r e  n e g a t e d  b y  s e ve r e h a i l  d a mage . 

Ce r e z ke , R . F .  1 9 6 7 . A m e t h o d  f o r  r e a ri ng t h e  r o o t  
co l l a r  we e v i l , Ry l o b i u s  wa r r e n i  W o o d  ( C o l e o p t e r a : 
C u r cu l i o n i d a e ) .  C a n . E nt o m .  9 9 : 1 0 8 7 - 1 0 9 0 .  



Co nta ct:  

- 2 -

1 9 6 8 , A r o o t  co l l a r  we e v i l  o n  
l o d g e po l e  pi n e  i n  Al b e r ta .  Can . D e p .  F o r . Ru r a l  
D e ve l o p . , F o r . B r . Re s .  N e w s  1 1  ( 3 ) : 1 1 .  

1 9 7 0 .  T h e  d i s tri b u ti o n  a n d  a b u n d a nce 
o f  the r o o t  w e e v i l , Hy l o b i u s  wa r r e n i  Wo o d  i n  
r e l a ti o n  to l o d g e po l e  pi ne  s ta n d  co n d i ti o n s  i n  
Al b e r ta . ( Ab s tr . )  D i s s .  Ab s tr . I n t . , B . S ci . E ng . 
3 0 ( 9 ) : 4 1 8 7 - 7 -B . 

1 9 7 0 .  A m e th o d  f o r  e s ti ma ti n g  
a b u n d a n ce o f  the we e v i l  H y l o b i u s  wa r r e ni W o o d , 
a n d  i ts d am a g e  i n  l o d ge po l e  pi ne  s ta nd s . F o r . 
C h r o n . 4 6 : 3 9 2 - 3 9 6 . 

1 9 7 0 .  B i o l o g y  a n d  co n tr o l  o f  Wa r r e n ' s 
co l l a r  w e e v i l , H y l o b i u s  wa r r e n i  W o o d , i n  Al b e r ta .  
C a n . F o r . S e rv . , E d mo nto n .  I n te r n a l  Re p .  A- 2 7 .  

1 9 7 0 .  S u rv e y  r e po r t o f  the we e v i l ,  
H yl o b i u s  w a r r e n i  W o o d , i n  th e f o o th i l l s  o f  
Al b e r ta .  C a n . F o r .  S e rv . , E d m o n to n , I n te r n a l  
R e p .  A- 3 8 . 

1 9 7 2 .  E f f e cts o f  we e v i l f e e d i ng o n  
r e s i n  d u ct d e n s i ty a n d  r a d i a l  i ncr e me nt i n  
l o d g e po l e  pi n e . C a n . J .  F o r . Re s .  2 : 1 1 - 1 5 .  

1 9 7 3 . B a r k  th i ck ne s s  a n d b a r k  r e s i n 
ca v i ti e s  o n  y o u n g  l o d g e po l e pi ne i n  r e l a ti o n  to 
Hy l o b i u s  w a r r e n i  Wo o d  ( Co le o pte r a : 
Cu r cu l i o n i d a e ) .  Ca n .  J .  Fo r .  Re s .  3 : 5 9 9 - 6 0 1 .  

1 9 7 3 .  S o me pa r a s i te s  a n d  pre d a to r s  o f  
H .  wa r r e ni i n  Al b e r ta . En v i r o n . Ca n . , Ca n .  F o r .  
Se rv o  B i -Mo n .  Re s .  N o te s  2 9 : 2 4 - 2 8 . 

C e r e z ke , H . F .  1 9 7 3 .  S u r v i v a l  o f  th e we e v i l , Hyl o b i u s  
wa r r e n i W o o d , i n  l o d g e po l e  pi ne  s tumps . Ca n .  J .  
F o r . Re s .  3 : 3 6 7 - 3 7 2 .  

1 9 7 4 .  E f f e cts o f  pa r ti a l  g i r d li ng o n  
g r owth i n  l o d g e po l e  pi n e  w i th a ppl i ca ti o n  to 
d am a g e  b y  th e we e v i l Hy l o b i u s  w a r r e n i  Wo o d . Ca n .  
J. F o r . Re s .  4 : 3 1 2 - 3 2 0 . 

H . F .  Ce re z ke 



C u rre n t  a n d  
L o ng t e r m 
pl a n s  
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P l a n t a t i o n s u r v e y s  i n i t i a t e d  i n  1 9 8 7  i n  a l l  t h r e e  
P r a i r i e  P ro v i n ce s  i nd i ca t e d  H .  wa rr e n i  t o  b e  o ne o f  
t h e  3 t o  5 t o p  d a mag i ng a g e nts i n  y o u n g  l o d g e po l e  
a n d  j a ck pi n e  s t a n d s .  I n  J u n e , 1 9 8 8 , v i s i t a t i o n  
was mad e t o  t h e G r a nd e  P r a i ri e  a r e a  t o  v i e w t h re e 
pl a n t a t i o n s  e s t a b l i s h e d  i n  1 9 8 1  t h a t r e pre s e n t pa r t  
o f  a maj o r  g e ne t i c t r e e  i m pro v e me n t  pr o g ram . T h e  
s i t e s  e x a m i n e d  we re pro g e ny t e s t s  o f  4 0 0  f ami l i e s  
o f  l o d g e po l e  pi n e ;  a l l  w e re e s t a b l i s h e d  i n  
pre v i o u s l y  l o g g e d  pi n e  s i t e s  t h a t  s u ppo r t e d  
r o o t co l l a r  we e v i l  po pu l a t i o n s . I n  e a ch o f  t h e  
t h r e e  pl a n t a t i o n s , H .  w a r r e n i w a s  n ow t h e ma i n  
d am a g e  a g e n t , a cco u nt i n g  f o r  2 - 1 0 % t re e  mo rt a l i t y , 
a n d  i t s  l a r v a e  a n d  d a m a g e  w e re pre s e n t o n  a n  
e s t i ma t e d  3 0 % o f  t r e e s  i n  o n e  o f  t h e  pl a n t a t i o ns . 

B a s e d  o n  pr o v i n ci a l  a n d  i n d u s t ri a l  co n ce r n s  o f  t h e  
a b o ve s ce na r i o , a n e w  re s e a rch pr o po s a l  i s  b e i ng 
d i s cu s s e d  t o  i n i t i a t e  s t u d i e s  o n  r o o t co l l ar 
we e v i l s , s pe ci f i ca l l y  in  re l a t i o n  t o  y o ung 
h i g h - v a l u e  s t a n d s . F i v e  s h o rt ( 2 - 4  y rs ) a n d 
l o ng - t e r m ( 5 - 6  y rs ) o bj e ct i v e s  i d e n t i f i e d  i n cl u d e : 

1 )  I d e n t i f y  s o u r ce s  a n d  l e v e l s  o f  r o o t co l l a r  we e v i l 
po pu l a t i o n s i n  ma t u r e pi ne s t a n d s  d u ri ng pre 
a n d  po s t - h a rv e s t  pe ri o d s ;  

2 )  I d e n t i f y  r o o t co l l a r  we e v i l  d i s t ri b u t i o n  a n d  
a t t a ck pa t t e rn s  wi t h i n  y o u ng pl a n t e d  o r  
n a t u ra l l y  s t o cke d pi ne  s t a n d s ;  

3 )  Te s t  a n d  mo d i f y o r  a d a pt e s t a b l i s h e d  me t h o d s  f o r  
e s t i m a t i n g po pu l a t i o n s  o f  ro o t  co l l a r  we e v i l s  
a n d  t he i r  d i s pe rs a l  b e h a v i o r  i n  y o u n g  s t an d s ;  

4 )  I n v e s t i g a t e  co n t ro l  o pt i o n s ( e . g . b i o l o g i ca l  
a g e n t s ,  cu l t u ra l  a n d  i n s e ct ici d a l  co n t ro l s a nd 
phe ro mo ne s ) a n d  u n d e rt a ke f i e l d  t e s t  t ri a l s ;  

5 )  P re pa re g u i d e l i n e s  f o r a n  i n t e g ra t e d  pe s t  
ma na g e me n t  s t ra t e g y  o f  ro o t co l l a r  we e v i l s  i n  
y o u n g h i g h -v a l u e  s t a n d s . 

I t  i s  a n t i ci pa t e d  t h a t  e x pe ri me n t a l  l o ca t i o ns wo u l d  
mo s t l y  i n cl u d e  t h e  A l b e rt a  f o o t hi l l s i n i t i a l l y , wi t h  
a ppl i ca t i o n  o f  e x pe rime n t a l  t ri a l s  i n  o t h e r  l o ca t i o ns 
o f  t h e P ra i ri e  P ro v i n ce s . 



S t u d y  

O b j e ct 1.v e s :  

S t a t u s  

R e po rt s 

C o n t a ct : 

C u rre n t  a nd 
L o n g - t e rm 
pl a n s  

Arm i l l a ri a  me l le a , s t e m  ru s t s ,  a n d  o t h e r  
d e s t ru ct i v e a ge n t s  i n  y o u ng l o d g e po l e pi ne s t a n d s 
( A/ T - 2 1 7 ,  N O R - 0 3 4 ) .  

1 .  D e s cri b e  t h e l o ng - t e rm v a ri a t i o n  o f  d i s e a s e  
o ccu rre nce i n  po s t - f i r  n a t u ra l  l o d ge p o l e p i ne 
s t a n d s . 

2 .  I d e n t i f y  a n d  a s s e s s  t h e  f a ct o rs a f f e ct i ng t h e 
i n ci d e n ce a n d  ra t e  o f  d a m a g e  ca u s e d  by  
Arm i l l a ri a me l l e a .  

3 .  Re co rd t h e  pre s e n ce a n d  e f f e ct o f  o t h e r  
i n f e ct i o u s  a n d  n o n- i n f e ct i o u s  a g e n t s  i n  t h e  
d e ve l o pme n t  o f  l o d ge po l e  pi n e  s t a n d s .  

An a re a  o f  a b o u t 1 , 0 0 0  a cre s kn own a s  t h e  Ro b b  B u rn 
w a s  b u rn e d  i n  May , 1 9 4 1 .  Are a s u rv e y e d  a t  
d i f f e re n t t i me s i n  t h e 1 9 5 0 ' s . I n  1 9 5 7  s e ve n  
1 / 2 0 -a cre s ampl e pl o t s  we re e s t a b l i s h e d  a n d  t he n  
re - s u rv e y e d  e ve ry t h re e  y e a rs u n t i l  1 9 7 6 .  D a t a  h a s  
b e e n  a na l y s e d  a n d  h a s  b e e n  u s e d  i n  s o me g e ne ra l  
re po rt s t o  wh i ch i t  re l a t e d , h owe v e r ,  t h e re s u l t s  o f  
t he 1 9 6 2  re - s u rv e y  w e re pu b l i s h e d  s e pa ra t e l y . 

B a ra ny a y , J . A .  a n d  G . R . S t e v e ns o n . 1 9 6 4 .  Mo rt a l i t y 
ca u s e d  b y  Arm i l l a ri a ro o t  ro t ,  P e ri d e rm i um 
ru s t s  a n d  o t h e r  d e s t ru ct i v e  a g e n t s  i n  l o d ge po l e  
pi n e  re g e n e ra t i o n . F o r .  C h ro n . 4 0 : 3 5 0 - 3 6 1 .  

Y .  H i ra t s u ka 

A s u rv e y  o f  t he pre s e n t  s i t u a t i o n  o f  t h e  s e ve n  pl o t s  
may b e  f e a s i b l e  a n d  w o rt hy o f  re p o rt i ng . 



S t u d y  

O b j e ct i ve s : 

S t a t u s  

Re po r t s  

C o n t a ct 

Cu r r e n t a n d  
L o n g t e r m 
pl a n s  

S t u d i e s  o n  t h e  Ar m i l l a r i a  me l l e a  co mpl e x  i n  t he 
N o r t h e r n  a n d  W e s t e rn r e g i o n .  NOR -II- 0 9 

1 .  T o  d e t e r m i n e  wha t m e mb e r s  o f  t he Ar m i l la r i a  
com pl e x  a r e f o u n d  i n  no r t h e r n  a nd w e s t e r n  r e g i o n  
a n d  t h e i r  g e o g r a ph i c  a n d  h o s t  d i s t r i b u t i o n . 

2 .  T o  d e t e r m i ne t he r e l a t i ve pa t h o g e n i ci t y o f  t he 
Ar m i l l a r i a  co mpl e x  t o  l o d g e po l e  pi ne . 

3 .  T o  m a p  t he d i s t r i b u t i o n o f  Ar m i l l a r i a  i n  s pe ci f i c  
s i t e s  b y  u s e  o f  t he t r a p  l o g  t e ch n i q u e . 

4 .  T o  d e ve l op e a r l y  d e t e ct i o n  a nd s u r v e y  t e chn i q u e s  
f o r Ar m i l l a r i a  r o o t  r o t . 

S t u d y  i s  o ng o i ng . Re s u l t s  t o  d a t e  h a v e  s h own t h a t  t w o  
s pe ci e s  o f  Ar m i l l a r i a  a r e  i n  Al b e r t a , t h a t  b o t h  o f  
t h e s e  s pe ci e s  a r e  pa t h o g e ni c  t o  l o d g e po l e  pi ne , t h a t  
t h e  t r a p  l o g t e ch n i q u e  ca n b e  u s e d  t o  d e t e ct a nd m a p  
t h e  d i s t r i b u t i o n  o f  Ar m i l l a r i a  i n  a s i t e . 

Ma l l e t t , K . I .  a nd Y .  H i r a t s u ka . 19 8 4 . The  i d e n t i t y  
o f  t h e  Arm i l l a r i a  me l l e a  co mpl e x  i n  Al b e r t a . 
Am . P h y t o pa t h .  & C a n .  P hy t o pa t h .  S o ci e t i e s  
j o i n t  me e t i ng . P h y t o pa t h o l o g y  7 4 : 8 2 4 . 

Ma l l e t t ,  K . I .  a n d  Y .  H i r a t s u ka .  19 8 5 .  Th e '  "t r a pl o g "  
me t h o d  t o  s u r v e y  t h e  d i s t r i b u t i o n  o f  Arm i l l a r i a  
me l l e a  i n  f o r e s t  s o i l s . C a n .  J .  F o r .  Re s .  
1 5 :  119 1- 1 1 9 3 .  

Ma l l e t t ,  K . I .  a n d  Y.  H i r a t s u ka . 1 9 8 8 . I n o cu l a t i o n  
s t u d i e s  o f  l o d g e po l e  pi ne  wi t h  Al b e r t a  i s o l a t e s  
o f  t h e  Ar m i l l a r i a  me l l e a  co mpl e x . C a n . J .  F o r . 
R e s . 1 8 :2 9 2 - 2 9 6 .  

Ke n Ma l l e t t  

A s t u d y  i nt o  t he u s e  o f  t he t r a pl o g  t e ch ni q u e  a s  a 
s u r ve y  t o o l  t o  d e t e ct Ar mi l l a r i a  r o o t  r o t  i s  pl a n n e d  
f o r  t h e  ne x t  3 y e a r s . A r e po r t  o n  t h e  i d e n t i t y a n d  
d i s t r i bu t i o n o f  t h e Arm i l l a r i a  s pe ci e s  i n  t h e  pr a i r i e  
pr o v i nce s i s  i n  pr e p a r a t i o n .  An i nf o r ma t i o n  r e po r t  o n  
Ar m i l l a r i a  r o o t  r o t  i n  t h e pr a i r i e  pr o v i nce s  i s  i n  
pre pa r a t i o n . 



S t u d y  

O b j e ct i v e : 

S t a t u s  

C o n t a ct 

C u r r e n t  a n d  
L o n g  t e r m 
pl a n s  

We s t e r n g a l l r u s t  r e s i s t a nt / s u s ce pt i bi l i t y  s t u d y  i n  
r e l a t i o n  t o  g e ne t i c i m pr o ve me nt pr o g r am o f  lo d g e po l e 
pi n e ; N O R- 1 1 - 0 6  

T o  i nve s t i ga t e  t h e  r e l a t i ve r e s i s t a nt / s u s ce pt i b i l i t y  
o r  phe no l o g i ca l  e s ca pe o f  l o d g e po le pi n e  t o  we s t e r n 
g a l l  r u s t .  

A s t u d y  pl o t  3 1  km s ou t h  e a s t o f  H i nt o n  o n  t h e  
F o r e s t ry T r u nk r o a d w a s  e s t a b l i s h e d  i n  1 9 8 3 . S ci o n s 
f r o m  1 0  t a g g e d  f i e l d  r e s i s t a n t  a n d  1 0  f i e l d 
s u s ce pt i b l e  t r e e s  we r e  co l le ct e d  a nd g ra f t e d . F o u r  
g r a f t l i ng s  f o r  e a ch t re e  ( 2 0  x 4 = 8 0 )  h a v e  b e e n  
pl a n t e d  a t  N o F C  s i t e f o r  f u r t h e r  s t u d y . 

Y .  Hi r a t s u ka a n d  P . J .  M a r u y ama 

Want to ke e p  t ag g e d  t r e e s  ( 2 0 )  f o r  f ut u re 
o b s e r va t i o n  a n d  po s s i b l e  s e e d  co l l e ct i o n . 



S t u d y  

O b j e ct i ve s : 

S t a t u s  

Re po r t s  

C o n t a ct 

Cu r r e n t  a n d  
L o ng -t e r m 
pl a n s  

Impa ct o f  a f i r  ne e d l e r u s t ,  P u cci n i a s t rum e pi l o b i i ,  
o n  r e g e ne ra t i o n  o f  a l pi n e  f i r  i n  H i n t on , Al be r t a  
a r e a  ( A/ T - 2 5 4 ; N O R - 3 5 -0 2 6 ; N O R- 1 1 - 0 6 ) 

1 .  T o  a ppr a i s e  t h e i m pa ct o f  n e e d l e  r u s t  o n  Ab i e s  
s pp.  i n  po t e n t i a l l y co mme r ci a l  s t a n d s . 

2 .  T o  i n v e s t i g a t e , s u s ce pt i b i l i t y a nd r e s i s t a nce 
t a k i ng i n t o  co n s i d e r a t i o n  s u ch f a ct o r s  a s  
mo r ph o l o g i ca l  va r i a t i o n s , s i t e  a n d  a g e . 

3 .  I nve s t i g a t e  r e cu r r e n ce i n  a g i v e n  a r e a  a n d  o n 
a ny g i v e n  t r e e . 

4 .  C o r r e l a t e  pr e s e nce o r  a b s e nce o f  r u s t s  o n 
a l t e r na t e  h o s t s  w i t h  r u s t o n  f i r . 

E s t a b l i s h e d  i n  1 9 6 8 i n  t h e C am p  2 2  a r e a  s o u t h e a s t o f  
H i n t o n . An a l y s i s  o f  pr e l i m i n a r y  d a t a  o b t a i ne d  i n  
1 9 7 1  i nd i ca t e d  t h e  f e a s i b i l i t y  o f  co n t i nu i ng t h i s  
pr o j e ct . 

T h e r e  a r e no  r e po r t s  t o  d a t e , h o we v e r ,  s am pl e s  
co l l e ct e d  i n  1 9 6 5  f r o m  t he s ame s i t e we r e  u s e d  f o r 
t h e pu b l i ca t i o n . 

Y .  H i r a t s uk a , L . E .  McAr t hu r , a nd F . J .  E m o nd . 1 9 6 7 . 
A d i s t i nct i o n b e twe e n  P u cci n i a s t r u m  go e ppe r t i a n um 
and !. e pi l o b i i  w i t h  cl a s s i f i ca t i o n  o f  s t a t u s  o f  
P e r i d e rm i um h o l w a y i  a n d  P .  o r na me n t a l e . C a n . J .  
B o t a ny 4 5 :  1 9 1 3 - 1 9 1 5 .  

Y .  H i ra t s uka 

In 1 9 8 9  or 1 9 9 0 , i n t e nd to r e - l o ca t e  t h e  s i t e ; f i n d  1 0  
t a g g e d  t r e e s  ( 4  h e a v i l y  i n f e ct e d ;  3 l i g h t l y  i n f e ct e d ; 3 
no t i n f e ct e d ) ;  a n d  me a s u r e  h e i g h t s ,  d i a me t e r s , e t c .  o f  
t h e  t e n  t a g g e d  t r e e s  t o  e v a l u a t e  t h e i mpa ct o f  t h e  
n e e d le ru s t  i n  y o ung s t a n d s . 



S t u d y  

O b j e ct i ve : 

S t a t u s  

R e p o r t s  

C o n t a ct 

C u r r e n t  a n d  
L o n g - t e r m 
p l a ns 

Ae r o b i o l o g y  o f  C o ma nd r a  b l i s t e r  r u s t ,  C r o n a r t i u m  
co ma n d r a e  ( A  2 3 6 ;  N O R- 7 - 0 9 4 ) 

C o nd u ct s u rv e y s  t o  a s ce r t a i n  t h e  d i s t r i b u t i o n  o f  
t he r u s t i n  t h e  r e g i o n , a n d  t h e i nci d e n ce a n d  r o l e  
o f  t h e  a s s o ci a t e d  r o d e n t s , i n s e ct s  a n d  m i cr o f l o r a : 
( O t h e r o b j e ct i v e s  n o t  r e l e va n t  t o  s t u d i e s  o n  l e a s e  
a r e a ) .  

An n u a l  s u rv e y s  ca r r i e d  o u t  b e t we e n  1 9 6 4  a n d  1 9 7 2  
i n cl u d e d  m o n i t o t i n g  o f  o n e  p l o t  i n  t he R o b b  b u r n  
a r e a . T h e  o d d  o t he r  co l l e ct i o n  w a s  a l s o  mad e  o n  
t h e  l e a s e  a r e a . T h e  d a t a  o n  ca n ke r g r o w t h  f r o m  
t h i s  p l o t  h a s  n o t  b e e n  p u b l i s he d  a l t h o u g h  s ome 
i n f o r ma t i o n on t h e  a s s o ci a t e d  a g e n t s  h a s  b e e n  
pu b l i s h e d  i n  t h e  f o l l ow i ng p u b l i ca t i on s . 

J. M .  P o we l l . 1 9 7 0 .  C r o n a r t i u m  co m a n d r a e  i n  
C a n ad a , i t s  d i s t r i b u t i on a n d  h o s t s . C a n . 
P l a n t  D i s . S u r v . 5 0 : 1 3 0 - 1 3 5 .  

J. M .  P o we l l . 1 9 7 1 .  O ccu r r e nce o f  T u b e r cu l i na 
ma x i ma on p i ne s t e m  ru s t s i n  we s t e rn C a na d a . 
C a n . P l a n t  D i s . S u r v . 5 1 : 8 3 - 8 5 .  

J . M .  P owe l l . 1 9 8 2 . R o d e n t  and l a g o mo r ph d amag e  t o  
p i n e s t e m  r u s t s , wi t h  s p e ci a l  me n t i on o f  
s t u d i e s  i n  Al b e r t a . C a n . F i e l d -Na t u r a l i s t  
9 6 : 2 8 7 - 2 9 4 . 

J . M .  P owe l l  

N o n e  



S t u d y  

O b j e ct i ve 

S t a t u s  

R e po r t s  

C o nt a ct 

M i cr o b i a l  po pu l a t i o ns a s s o ci a t e d  w i t h  v a r i o u s  
f o re s t  s i t e s  ( A  3 0 3 ) 

T o  cha r a ct e r i z e  t he m i cr o b i a l  po pu l a t i on f o u nd u nd e r  
t h r e e  f o r e s t  t y pe s  a s  t o  f l u ct u a t i o n  i n  t o t a l  
popu l a t i o n a nd t h e  nu t r i t i o na l  r e q u i r e me nt o f  t h a t  
po pu l a t i o n ,  a nd t o  co r r e l a t e  t h e s e  f l uct u a t i o ns wi t h  
d i f f e re nce s i n  s o i l  t e mpe r a t u re , mo i s t u r e  a nd pH . 

I ni t i a t e d  i n  1 9 6 8  wi t h  s e l e ct i o n o f  wh i t e  s pr u ce , 
l o d ge po l e  pi ne a nd a s pe n  pl o t s . P o pu l a t i o ns we r e  
s ampl e d  f r o m  v a r i ou s  h o r i z o ns a nd 4 0 0  o r g a ni s m s  we re  
pi cke d . T e ch ni q u e u s e d  pr o v e d  t o  b e  u ns u i t a b l e  f o r  
g r ou pi ng t he f o r e s t e d  s o i l m i cr o f l o ra . 

( J . A . D a ng e r f i e l d , F O R I NT E K  C a nad a L t d . ) 



S t u d y  

O b j e ct i v e : 

S t a t u s  

R e po rt s 

C o n t a ct 

C u rre n t  a n d  
L o ng t e rm 
pl a n s  

E f f e ct s o f  a t m o s ph e ri c  e f f l u e n t s  o n  f o re s t  s o i l s  
( N O R - 7 - 1 6 2 )  

T o  d e t e rm i ne t h e i n f l u e n ce o f  a i r  po l l u t a n t s  s u ch 
a s  S 0

2 
o n  1 )  amou n t , f o rm a n d  re g i o n  o f  

a ccu mu l a t i o n o f  ch e m i ca l  co ns t i t u e n t s  i n  t h e  s o i l , 
2 )  s o i l  m i cro - f l o ra ,  e s pe ci a l l y  s u l f ur a n d  n i t ro g e n  
o rg a n i s ms , 3 )  s u l f u r a v a i l ab i l i t y  i n  t h e  s o i l  a n d  
t he e f f e ct o f  t h i s o n  s u l f ur u p- t a ke i n  pla n t s . 

L a b o ra t o ry s t ud i e s  we re u n d e rt ake n w i t h  s o i l  
s ampl e s  f ro m  t he L -F -H , AE , B f  a n d  B t  h o ri z o n s o f  
t h e  M e rco a l , B i s e q u a  L u v i s o l  Gra y  W o o d e d  s o i l  f ro m  
t h e  H i n t o n  a re a , t o  d e t e rm i ne s pe ci f i c  s o i l  
pro pe rt i e s  l i ke l y t o  b e  i n f l u e nce d b y  S 0

2 
co n t am i n a t i on .  I n  1 9 7 4  a n  e v a l u a t i o n o f  a i rb o rn e  
s u l f u r  a n d  s u s pe ct e d  s o u rce s o f  e mi s s i o n  w a s  
u nd e rt a ke n i n  t he v i ci n i t y  o f  H i n t o n . A b u i l d  u p  
o f  s u l f u r  i n  s o i l  a n d  v e g e t a t i o n  w a s  re co rd e d  i n  
t h e v i ci n i t y  o f  H i n t o n  b u t  t h e re we re n o  
i nd i ca t i o n s o f  d amage . 

J .  B a ke r. 1 9 7 5 .  Atmo s ph e ri c  s u l f u r co mpo u n d s  a n d  
t h e i r  e f f e ct o n  s o i l . N o rt h .  F o r . Re s . C e n t . , 
E d m o n t o n . , F i l e  R e p .  

J .  B a ke r ,  1 9 7 6 .  At mo s ph e ri c  d e po s i t i o n  o f  s u l f ur ,  
ca l ci u m  a n d  ma g n e s i um a t  s i t e s  s u rro u n d i ng t h e  
N o rt h  W e s t e rn P u l p  & P owe r P l a n t , H i n t o n , 
Al b e rt a .  N o rt h .  F o r . R e s .  C e n t . ,  E d m o n t o n . 
F i l e  R e p .  

J .  B a ke r .  1 9 7 6 .  Accu mu l a t i o n  a n d  i m pa ct o f  
a i rb o rne s u l f u r co mpo u n d s o n  s o i l  a nd 
ve g e t a t i o n i n  t h e v i ci n i t y  o f  H i n t o n ,  Al b e rt a .  
E nv i ro n . C an . , N o rt h . F o r .  R e s . C e n t . ,  
E d mo n t o n .  F i l e Re p. 1 6 2 .  

( J . B a ke r )  

N o ne 
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Re po rt s 

C o n t a ct 

C u rre n t  a n d  
L o ng t e rm 
pl a n s  

Ef f e ct o f  ri s k  f a ct o r s o n  a n nu a l  a l l o wa b l e  cu t .  

To  d e ve l o p  i mpro v e d  mo d e l l i ng t e ch n i q u e s  f o r maki ng 
re a l i s t i c  pro j e ct i o n s  o f  f u t u re t i mb e r  s u ppl i e s  
u n d e r f i re ,  a n d  i ns e ct a n d  d i s e a s e  ri s k  f a ct o rs . 
The  impl i ca t i o n s o f  ri s k  i n  re l a t i o n  t o  h a rve s t  
s ch e d u l e s , i n v e s t me n t  d e ci s i o n s , a n d  t o  b o re a l  
f o re s t  m a n a g e me n t  i n  g e n e ra l  we re e x a m i n e d , a n d t h e  
i mpo rt an ce o f  ri s k  m a nag e me n t  i n  f o re s t  pl a n n i n g  
w a s  emph a s i z e d . 

T h i s s t u d y  co n d u ct e d  b y  W . R .  D e mps t e r  & As s o ci a t e s  
i n  t h e  McL e o d  W o rki ng C i rcle o f  H i n t o n  l e a s e h o l d  i n  
1 9 8 7 . 

D e mps t e r ,  W . R . , a n d  N . A .  S t e v e n s . 1 9 8 7 . Ri s k  
m a n ag e me n t  i n  f o re s t  pla n n i ng . C a n a d a -A l b e rt a  
F o re s t  R e s o u rce D e v e l o pme n t  Ag re e me n t . 

S i ng h , T .  1 9 8 7 . R i s k  f a ct o r  mo d e l l i ng f o r  f o re s t  
y i e l d  pre d i ct i o n s  i n  Al b e rt a , C a n a d a . P a g e s  
I n  U . S .  F o re s t  S e rv i ce , P ro ce e d i n g s  o f  t h e  
FOre s t  G row t h  M o d e l l i n g  a n d  P re d i ct i o n  
C o n f e re n ce , D e pa rt me n t  o f  F o re s t  Re s o u rce s , U .  
o f  M i n ne s o t a , S t . P a u l , Mn . 

S i ngh , T .  1 9 8 8 . Mo d e l l i n g f o re s t  y i e l d  ri s k  
f a ct o rs i n  C a n a d a . Na t i o n a l  W o o d l an d s  
1 1 ( 1 ) :2 1 - 2 2 . 

T .  S i ngh 

C l i ma t e  ch a n g e  is  l i ke l y to  b e  a maj o r  ri s k  f a ct o r 
i n  t h e  f u t u re m a na g e me nt  o f  H i n t o n  F MA . The 
f o l l ow i n g  s t u d i e s  a re r e q u i re d  f o r  pro v i d i ng t h e  
ne e d e d  s o l u t i o n s f o r  a l l  t h e  a b o ve - me n t i o n e d  ri s k  
f a ct o rs i n f l u e nci ng a n nu a l  a l l o w a b l e  cu t .  

1 .  D e v e l o p cl i ma t e  re l a t e d  f o re s t  pr o d u ct i v i t y  
mo d e l s  f o r  a d j u s t i ng f o re s t pro d uct i v i t y  
e s t i ma t e s  u nd e r  t h e cha n g e d  cl i ma t i c  
co n d i t i o n s . 

2 .  S t u d y  t h e  l i ke l y ch a ng e s  i n  co mme rci al a nd 
no nma rke t v a l u e s  o f  t h e b o re a l  f o re s t  a s  i t s  
b o u nd a r i e s  s h i f t  g ra d u a l l y  n o rt hw a rd s . 



S t u d y  

O b j e c t i ve s : 

S t a t u s  

Re po r t  

C o n t a c t s  

Cu r r e n t a n d  
L o ng t e r m 

T e chn i c a l  a nd a d v i s o r y s e r v i c e s pr o g r a m  i n  f i re 
( NO R - 0 8 7 )  

a .  1 .  T o  d e t e r m i ne t he f e a s i b i l i t y o f  u s i ng 
pre s c r i b e d  f i r e t o  r e d u c e o r  e l im i n a t e  pi n e  
s a pl i ng s  i n  a 1 4 -y e a r - o l d , o v e r d e n s e  pi n e  

s t a n d  o f  f i r e o ri g i n . 

2 .  T o  d e t e r m i n e  t h e  s ho r t - t e rm e f f e c t s  o f  f i re o n  
pi n e  s a pl i n g s , d u f f  l a y e r , a n d  l e s s e r  
v e g e t a t i o n . 

b .  1 .  T o  e s t a b l i s h  t h e c o r r e l a t i o n  b e t w e e n  s e a s o na l  
a n d  y e a rl y  f i r e s e ve r i t y a n d  f i re b u s i ne s s  o n  
N . W . P . P .  l e a s e  l i m i t s  a n d  a d j a c e n t  a r e a s . 

a .  An a r e a  w a s  s e l e c t e d  f o r  b u rn i ng o n  t h e  G r e g g  B u rn , 
a I- a c r e  pl o t  a nd a o ne 2 0 '  x 2 0 '  t e s t pl o t , b o t h  
pl o t s  s u ppo r t i n g a b o u t  5 0 0 , 0 0 0  s t e ms / a c r e . P l a n s  
t o  b u r n  i n  1 9 7 1 we r e  n o t  c o mpl e t e d b e c a u s e  o f  
u n s u i t a b l e  we a t he r c o nd i t i o n s . 

b .  An a l y s i s  was u n d e r t ak e n  o f  1 0  y e a rs o f  we a t h e r  d a t a  
o b t a i ne d  f r o m  s e ve n  we a t he r s t a t i o ns l o c a t e d  o n  t h e  
l e a s e  pr i o r  t o  1 9 7 0  t o  e s t a b l i s h  s e a s o n s  a n d  d a i l y  
f i r e  we a t h e r s e ve r i t y . A f i l e re po rt was  s u bm i t t e d  
t o  N W P P  a n d  t h e  i n f o rma t i o n  i n c o r po r a t e d  f o r  f u t u r e 
f i re c o n t r o l  pla n n i ng o n  t h e  l e a s e  l imi t s . 

( S e e  a b o v e ) 

A . D .  Ki i l  ( D .  Qu i n t i l i o ) 

pl a n  N o ne 
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A s t u d y  o f  h a z a r d  a n d  f l amma b i l i t y  o f  whi t e  s pr u ce 
a n d  l o d g e po l e  pi n e  s l a s h  i n  Al b e r t a  ( A- 6 0 3 ;  AI T 1 2 7 ) 

T o  a s s e s s  t h e r e l a t i v e  s l a s h  h a z a r d  a n d  f l amma b i l i t y  
o f  l o ppe d a nd u n 1 0 ppe d wh i t e s pr u ce a n d  l o d g e po l e  
pi n e  s l a s h  a t  v a r i o u s  s t a g e s  o f  d e ca y . 

T o  s t u d y  f i r e b e ha v i o u r  u n d e r  co n t r o l l e d  b u r n i ng 
co nd i t i o n s , t o  d e ve l o p  pra ct i ca l  pr o ce d u r e s s  f o r  
pre s cr i b e d  b u r n i n g . 

I n i t i a t e d  i n  1 9 6 2  a n d  ca r r i e d  o u t  n o r t h  o f  C h i p  
L a ke , b e f o r e  b e i ng t e rm i n a t e d  i n  1 9 6 9 .  

A . D .  Ki i 1 .  1 9 6 4 .  A s t u d y  o f  s l a s h  h a z a r d  a nd 
f l a mma b i l i t y o n  cu t o v e r s  i n  Al b e r t a . C a n . 
D e p .  F o r . , F o r . Re s .  B r . , C a l g a r y . Mi me o .  
6 4 -A- 4 . 

A . D .  Ki i 1 ,  1 9 6 6 .  T h r e e  pre s cr i b e d  b u r n s  i n  I -y e a r  
o l d  wh i t e  s pr u ce s l a s h . C a n . D e p . Fo r . , F o r . 
Re s .  L a b . ,  C a l g a r y . I n t . Re p .  A- 6 .  

A . D .  Ki i 1  

N o n e  



S t u d y  

O b j e ct i ve s : 

S t a t u s  

Re po r t s  

C o n t a ct 

C u r r e n t  a n d  
L o n g- t e r m 
pl a n s  

S l a s h  we i g h t  a n d  s i z e  t a b l e s  f o r  w h i t e  s pruce a n d  
l o d g e po l e pi ne  i n  Al b e r t a  ( A- 6 0 1 ;  Af T 1 2 5 )  

1 .  T o  d e t e rm i ne t h e  e f f e ct o f  s t e m  a n d  crown 
pa r a me t e r s  on cr own we i g h t  a n d  s i z e  
d i s t r i b u t i o n . 

2 .  T o  d e t e rm i n e  t he w e i g h t  o f  t h e  u nme r ch a n t a b l e  
po r t i o n  o f  t h e  s t e m  o f  d i f f e r e n t  t r e e  s i z e s . 

3 .  T o  pre pa r e  f u e l  w e i g h t  a nd s i z e  t ab l e s .  

I n i t i a t e d  i n  1 9 6 2  a n d  co mpl e t e d  i n  1 9 6 7 . I n cl u d e d  
a na l y s i s  o f  6 0  w h i t e  s pr u ce , 1 0 1  l o d g e po l e  pi n e , 
b l a ck s pr u ce a n d  a l pi ne f i r .  

Ki i l , A . D .  1 9 6 5 . W e i g h t  a nd s i z e  d i s t r i b u t i o n o f  
s l a s h  o f  wh i t e  s pr u ce a n d  l o d g e po l e pi ne . 
C a n . D e p .  F o r . , F o r . Re s .  B r . ,  C a l g a r y . M i me o 
6 5 -A- 6 . 

Ki i 1 , A . D .  1 9 6 5 .  We i g h t  a n d  s i z e  d i s t r i b u t i o n  o f  
s l a s h  o f  wh i t e  s pr u ce a n d  l o d g e po l e  pi n e  
cr o w n s  i n  Al b e r t a .  F o r .  C h r o n .  4 1 : 4 3 2 - 4 3 7 . 

Ki i l , A . D .  1 9 6 7 . F u e l we i g h t  t a b l e s  f o r  whi t e  
s pr u ce a n d  l o d g e po l e  pi n e  cr o w n s  i n  Al b e r t a .  
C a n . D e p .  F o r . Ru r a l  D e ve l o p . , F o r . B r .  O t t a wa . 
P u b l . N o . 1 1 9 6 . 

Ki i 1 , A . D .  1 9 6 9 . E s t i m a t i n g  f u e l  w e i g h t s  o f  b l a ck 
s pr u ce a n d  a l pi n e  f i r cr o w n s  i n  Al b e r t a . C a n . 
D e p .  F i s h .  F o r . , F o r .  B r . ,  O t t awa . B i -mo n . 
Re s .  N o t e s  2 5 : 3 1 - 3 2 . 

A . D .  Ki i 1  

N o n e  



S t u d y  

O b j e c t i ve : 

S t a t u s  

Re po r t s  

C o n t a c t  

Cu r r e n t a n d  
L o ng - t e r m 

A pr e l i m i n a ry s t u d y  o f  t h e  phy s i c a l  c h a ra c t e r i s t i c s 
a n d  m o i s t u r e c o n t e n t  o f  c l e a r c u t  l o d g e po l e pi ne a nd 
whi t e  s pr u c e  s l a s h  i n  Al b e r t a . ( A- 6 0 2 ; A/ T 1 2 6 ) .  

T o  pr o vi d e  a b a s i s  f o r  a pr a c t i c a l  a s s e s s me n t  o f  
s l a s h  h a z a r d a t  v a r i o u s  s t a g e s  a f t e r  l o g g i ng f o r  
l o d g e po l e  pi n e  a n d  wh i t e s pr u c e  s l a s h .  

I n i t i a t e d  i n  1 9 6 3 a n d  t e rm i na t e d  i n  1 9 6 9 .  Fu e l  
mo i s t u r e  s am pl i ng i mme d i a t e l y  a f t e r  c l e a r f e l l i ng was  
c a r r i e d  o u t  i n  t h e s pr i ng s  of  1 9 6 3  t o  1 9 6 6 .  Mo s t  
pr o n o u n c e d  c h a n g e s  i n  s l a s h  mo i s t u r e o c c u r  d u r i ng 
t h e  f i r s t  t w o  f i r e s e a s o n s  a f t e r  l o gg i ng , w i t h  
s u b s e q u e n t  f l u c t u a t i o n s  b e i ng d e pe n d e n t  o n  we a t h e r 
c o nd i t i o n s . 

A . D .  Ki i l . 1 9 6 4 .  A pre l i m i na r y s t u d y  o f  t he 
phy s i c a l  c ha r a c t e r i s t i c s  a n d  m o i s t u r e  c o n t e n t  
o f  c l e a r c u t  l o d g e po l e pi n e  a n d  w h i t e  s pr u c e  
s l a s h  i n  Al b e r t a .  C a n . D e p .  F o r . ,  F o r . Re s .  
B r . ,  C a l g a r y . P r o g r e s s  Re p .  6 4 -A- 5 .  

A . D .  Ki i l . 1 9 6 8 .  C h a ng e s  i n  t h e phy s i c a l  
c h a r a c t e r i s t i c s a n d  mo i s t u r e  c o n t e n t  o f  pi ne  
a nd  s pr u c e - f i r  s l a s h  d u r i ng the  f i r s t  f i ve 
y e a r s  a f t e r  l o g g i ng . C a n . D e p .  F o r . Ru r a l  
D e ve l o p . , F o r . B r . ,  F o r . Re s .  L ab . , Ed mo n t o n . 
I n t . Re p .  A- 1 4 .  

A . D .  Ki i l  

pl a n s  N o ne 
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T h e  f u e l co mpl e x  i n  ma t u r e l o d ge po l e  pi ne s t a n d s  o f  
f i r e  o r i g i n  ( A- 6 0 S ; A/ T 1 2 9 ) 

To d e ve l o p  a q u a n t i t a t i ve me t h o d  o f  f u e l  
cl a s s i f i ca t i o n  whe r e b y  f u e l we i g h t  a n d  s i z e  ca n b e  
pr e d i ct e d  f r om me a s u r e me n t  o f  s t a n d  pa rame t e r s . 

T h i r t y  1 / 1 0  a cr e  s am pl e  pl o t s  a n d  9 0  s u b -pl o t s  we r e  
me a s u r e d  d u r i ng 1 9 6 5  a nd 1 9 6 6 .  

A. D .  Ki i l . 1 9 6 7 .  T h e  f u e l  co mpl e x  i n  7 0 -y e a r - o l d  
l o d g e po l e pi n e  s t a n d s  o f  d i f f e r e n t d e ns i t i e s . 
Uni v .  M o n t a na , M i s s ou l a . M . S c .  Th e s i s .  

A. D .  Ki i l , 1 9 6 8 . We i g h t  o f  t h e  f u e l  co mpl e x  i n  
7 0 -y e a r -o l d  l o d g e po l e  pi ne  s t a n d s  o f  d i f f e re n t 
d e ns i t i e s . C a n . D e p .  F o r . Ru r a l  D e v e l . ,  F o r . 
B r . ,  O t t awa . P u b l . N o . 1 2 2 8 .  

A. D .  Ki i l  

N o ne 



S t u d y  

O b j e ct i v e s : 

S t a t u s  

Re po r t s  

P r e s cr i b e d  f i r e f o l l o w i ng cl e a r cu t t i ng o f  o ve rma t u r e  
s pr u ce - f i r  i n  t he F o o t h i l l s  S e ct i o n o f  Al be r t a  
( A  3 0 4 ; N O R- 5 - 0 9 2 )  

a .  I nv e s t i g a t e  t he t e ch n i q u e s a n d  l o g i s t i cs o f  
pr e s cr i b e d  f i r e u s e  i n  t h e o ve rma t u re s pr u ce - f i r  
s l a s h - f u e l t y pe .  

b .  E v a l u a t e  t he e f f e ct s  o f  pre s cr i b e d  b u r ni ng i n  
t e rm s  o f  s l a s h  h a z a r d , f u e l mo i s t u re , b u r ni ng 
i n d i ce s  a nd f i r e i nt e n s i t y . 

c .  D e t e r m i n e t h e  r e l a t i o n s h i p  b e t w e e n  t he U . S .  
B u i l d u p  I n d e x  a n d  t h e m o i s t u r e co n t e n t  o f  t he 
L , F  a n d  H l a y e r s  i n  s pr u ce - f i r  s t a n d s  a nd i n  
cl e a r cu t  a r e a s . 

S t u d y  b e g u n  i n  1 9 6 7  a n d  co mpl e t e d  i n  1 9 7 3 .  I nv o l v e d  
b l o cks s e l e ct e d  o n  e a ch o f  t w o  s i t e  co n d i t i o ns , 
s ha l l ow o r  d e e p  o r ga ni c .  I nv e n t o r i e s  ca r r i e d  o u t  
pr i o r  t o  cl e a r cu t t i ng a nd f o l l o w i ng cl e a r cu t t i ng t o  
e s t a b l i s h we i g h t -a n d - s i z e  d i s t r i b u t i o n o f  s l a s h  pr i o r  
t o  b u r ni ng .  S a mpl i ng po i n t s  u s e d  t o  f aci l i t a t e  
a s s e s s me n t  o f  f u e l  co n s umpt i o n  a n d  d e pt h  o f  
pr e s cr i b e d  b u r n . 

Ki i l , A . D .  1 9 6 9 . B a s i c  co n s i d e r a t i o n s i n  t he 
pl a nn i ng a n d  u s e  o f  pr e s cr i b e d  f i r e . C a n .  D e p .  
F i s h .  F o r . ,  C a n . F o r . S e r v . , F o r . Re s .  L a b . , 
C a l g a r y . I n f . Re p .  A-X- 2 1 .  

Ki i l , A . D .  1 9 6 9 .  Fu e l  co ns umpt i o n  b y  a pr e s cr i b e d  
b u r n  i n  s pr u ce -f i r  l o gg i ng s l a s h  i n  Al b e r t a . 
F o r . C h r o n . 4 5 : 1 0 0 - 1 0 2 . 

Ki i l , A . D .  1 9 7 0 .  D i s t r i b u t i o n o f  m o i s t u r e i n  
s pr u ce - f i r  d u f f  a nd i t s  r e l e v a n ce t o  f i r e d a ng e r  
r a t i n g .  C a n .  D e p .  F i s h . F o r . ,  C a n . F o r . S e r v . , 
Fo r .  Re s .  L a b . , E d m o n t o n .  I n t .  Re p .  A- 34 . 

Ki i l , A . D .  a nd Z.  C h r o s ci e wi cz . 1 9 7 0 .  P r e s cr i b e d  
f i r e  - i t s  pl a ce i n  re f o r e s t a t i o n .  F o r . C h r o n . 
4 6 : 4 4 8 - 4 5 1 .  

Ki i l , A . D .  1 9 7 1 .  P r e s cr i b e d  b u r n i ng i n  s pr u ce - f i r  
s l a s h  i n  Al be r t a . A 1 6 -mm co l o r  mov i e  wi t h  
s o u nd t r a ck .  

Ki i l , A . D .  1 9 7 1 .  P r e s cr i b e d  f i r e e f f e ct s  i n  
s u b a l pi n e s pr u ce - f i r  s l a s h . C a n . D e p . E n v i r o n . 
C a n . F o r . S e r v . , No r t h . F o r . Re s .  C e n t . ,  
E d m o nt o n. I n f . Re p .  NOR-X- 3 .  



C o nt a ct 

C u r r e nt a n d  
L o ng - t e rm 
pl a n s 

- 2 -

Ki i l , A . D .  1 9 7 1 .  f i r e h a z a r d  f r o m  l a r g e  b l o ck 
cl e a r cu t t i ng i n  Al b e r t a . pp. 7 5 - 9 4 .  I n .  S o me 
i mpl i ca t i o ns o f  l a r g e - s ca l e  cl e a r cu t t i ng i n  
Al b e r t a -A l i t e r a t u r e r e v i e w . C a n .  D e p .  
E n v i r on . , C a n .  F o r .  S e r v . , N o r t h . F o r . Re s .  
C e nt . , E d mo nt o n.  I nf . Re p .  N O R - X- 6 . 

A. D .  Ki i l  

N o ne , b u t  co ns i d e r a t i o n  co u l d  be  g i v e n  t o  me a s u r e  
pl a nt a t i o n pe r f o r ma nce o n  t h e  b u r ne d  b l o cks . 



S t ud y  

O b j e ct i v e s : 

S t a t u s  

Re po r t s  

C o n t a ct 

C u r r e n t  a nd 
L o ng t e r m 
pl a n s  

P r e s cr i b e d  b u r n i ng f o l l ow i n g  cu t t i ng o f  s pr u ce / f i r  
i n  t h e  f o o t h i l l s  s e ct i o n  o f  Al b e r t a  ( A- 2 7 0 ;  
N O R - 0 0 3 ) 

1 • T o  d e s cr i b e t he e f f e ct s  o f  pr e s cr i b e d  
b u r n i ng a t  a r a n g e  o f  i n t e n s i t i e s  o n  t he 
f o l l ow i n g  s i t e f a ct o r s  wh i ch a r e  r e g a r d e d  
a s  o f  maj o r  i mpo r t a n ce t o  t h e  e s t a b l i s hme n t  
a n d  g r ow t h  o f  r e g e n e r a t i o n ; n a t u re o f  s e e d  
b e d  a n d  r o o t  e nv i r o nme n t  i n  t e r m s  o f  d e pt h  
o f  mo s s , L ,  F a n d  H l a y e r s ; g r o u n d  
v e g e t a t i on r e g a r d e d  a s  po s s i b l e  co mpe t i t o r  
w i t h  s e e d i ng s , s o i l  t em pe r a t u re i n  t h e  
s e e d l i ng r o o t i n g  z o ne , s o i l  m o i s t u r e . 

2 .  T o  e va l u a t e  t h e  e f f e ct a n d  pe rmane ncy o f  
t h e s e  cha n g e s  i n  t e r m s  o f  g r ow t h  a n d  
s u rv i v a l  o f  a r t i f i ci a l l y  e s t a b l i s h e d  
s e e d l i ng s  o f  l o d g e po l e pi n e  a n d  whi t e  
s pr u ce , r e v e r s a l  o f  s i t e  d e t e r i o r a t i o n . 

3 .  F r o m  t h e s e  f a ct s , t o  d e ci d e whe t h e r  
pre s cr i be d  b u r n i n g  h a s  a n y  s i l v i cu l t u r a l  
v a l u e  o n  t h e s e  a n d  s i m i l a r  s i t e s  a n d  t o  
s u g g e s t  n e ce s s a ry f u r t he r  i n v e s t i g a t i o n  o n  
t e ch n i q u e s f o r  g e ne r a l  u s e . 

C o mme n ce d  i n  1 9 6 8 w i t h  t h e  s e l e ct i o n  o f  f o u r  1 5 - 2 5  
a cr e  b l o cks o n  t w o  d i f f e re n t  s i t e s , o n e  w i t h  
s h a l l o w  a n d  o ne w i t h  d e e p  d u f f .  B u r n i ng 
t r e a t me n t s  we r e  a ppl i e d  i n  1 9 6 8  a n d  1 9 6 9  a n d  po s t  
b u r n i ng a s s e s s me n t s  ca r r i e d  o u t . S o i l  
t e mpe r a t u r e s  we r e  f o l l ow e d , a n d  s u r v i v a l  and 
g r o w t h  me a s u r e me n t s  o f  pl a n t e d  and s e e d e d  s t o ck 
we r e  u n d e r t a ke n .  Re co l o n i s i ng ve g e t a t i o n  was 
e n u me r a t e d . 

F .  E n d e a n . 1 9 7 2 . S o i l  t e mpe ra t u r e , s e e d l i ng 
g r ow t h  a n d  w h i t e  s pr u ce r e ge ne r a t i o n . pp . 
1 5 - 2 0  I n . R . G .  McMi nn . W h i t e  s pr u c e : t h e  
e co l o gY-o f  a n o r t he rn r e s ou r ce . En vi r o n . 
C a n . , C a n . F o r . S e r v . , N o r t h  F o r .  Re s .  
C e n t . ,  E d mo n t o n . I n f . Re p .  N O R - X - 4 0 .  

F .  E n d e a n  a n d W . D .  Jo h n s t o ne . 1 9 7 4 .  P r e s c r i b e d  
f i r e  a n d  r e g e ne r a t i o n  o n  cl e a r cu t  s pru c e - f i r  
s i t e s  i n  t h e  f o o t h i l l s  o f  Al b e r t a . En v i r o n .  
C a n . , C a n . F o r . S e r v . , N o r t h . F o r . Re s . 
C e n t . ,  E d mo n t o n . I n f . Re p .  N O R-X- 1 2 6 .  

( F .  E nd e a n ; W . D .  Jo h n s t o n e ) L . G .  B r a ce 

N o ne 
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E f f e ct s o f  pre s cr i b e d  f i r e o n  pe a t y  h u m i c g l e y s o l s  
a n d  g r a y  w o o d e d  s o i l s  u n d e r s pr u ce - f i r  f o r e s t s  ( A  
2 9 5 ;  N O R - IO - 0 0 4 ) 

E v a l u a t e  t h e pre s cr i b e d  f i r e e f f e ct s  o n  v a r i o u s  
phy s i ca l  a n d  ch e m i ca l  s o i l  pr o pe r t i e s . 

C omme n ce d  i n  1 9 6 7  o n  t h e l e a s e  a r e a , w h e n s e r i e s  o f  
s o i l  m o i s t u r e u n i t s  we r e  e s t a b l i s h e d  o n  e a ch o f  f o u r  
b l o cks f o l l ow i ng pr e s cr i b e d  b u r n i ng . Me a s u r e -
me n t s  o f  s o i l  mo i s t u r e  a n d  t e mpe r a t u r e  we r e  
o b t a i ne d  f o r  f i v e g r owi ng s e a s o n s , a n d  s o i l  s ampl e s  
we r e  co l l e ct e d  f o r  ch e m i ca l  ana l y s e s  f o r  f o u r  
co n s e cu t i ve y e a r s . 

L e s ko ,  G . L .  1 9 7 1 .  E a r l y  e f f e ct s  o f  a pre s cr i b e d  
f i r e  i n  s pr u ce - f i r  s l a s h  o n  s o me s o i l  
pr o pe r t i e s . C a n . D e p .  F i s h .  F o r . , F o r .  Re s .  
L ab . , E d mo n t on . I n t e r n a l  Re p .  A- 4 4 .  

Le s ko , G . L .  1 9 7 2 .  I mme d i a t e  e f f e ct s  o f  a pre s cr i b e d  
f i re o n  s o i l  pr o pe r t i e s . E n v i r o n . C a n . , C a n . 
F o r .  S e r v . , N o r t h . F o r . Re s .  C e n t . ,  E d m o n t o n . 
F o r e s t r y R e po r t  1 ( 6 ) : 4 . 

( G . L .  L e s ko ,  s y n c r u d e  L t d . )  

N o n e  
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I n f i l t r a t i o n  a nd e r o s i o n a s  i n f l u e n c e d  b y  l an d  u s e  
( NO R - 1 3 - 1 4 1 ) 

T o  d e ve l o p  a n d  t e s t  me t h o d o l o g y  f o r  o n - s i t e  
e va l u a t i o n  a n d  a s s e s s me n t  o f  i n f i l t r a t i o n  c a pa c i t y  
ra t i ng s  o f  v e g e t a t i o n- s o i l  t y pe s  f o r e r o s i o n  h a z a r d . 

D i f f e re nt f o re s t t y pe s a nd s o i l  a s s o c i a t i o ns we r e  
s e l e c t e d o n  t h e l e a s e  a r e a  f o r  i n f i l t r a t i o n  c a pa c i t y  
r a t i n g s  a n d  a s s e s s me n t . S t ud y c o mpl e t e d  a n d  r e po r t  
pu b l i s h e d . 

T .  S i ng h . 1 9 8 3 . P r o po s e d  me t h o d  o f  pre l i mi n a r y  
a s s e s s me nt o f  e s t i ma t i n g e r o s i o n h a z a r d s  i n  
we s t - c e nt r a l  Al be r t a . Ca n .  F o r . S e rv . , 
N o r t h .  F o r . R e s .  Ce n t . ,  E d mo n t o n . I n f . R e p .  
N O R- X- 2 5 1 .  

T .  S i ng h . 1 9 8 4 . I nf i l t ra t i o n  a s  a n  i n d i c a t o r  o f  
e r o s i o n s u s c e pt i b i l i t y . Na t i o na l  Wo o d l a n d s 
7 ( 2 ) : 2 3 .  

Co n t a c t  T .  S i n g h  

Cu r r e n t  a n d  
L o n g  t e r m 
P l a n s N o n e  
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I m pa ct o f  cl e a r cu t t i ng o n  f o r e s t  e n v i r o nme n t : 
Q u a n t i t a t i ve e v a l u a t i o n  o f  t he e f f e ct s  o f  pu l pwo o d  
h a r v e s t i n g i n  We s t e rn Al be r t a  o n  wa t e r  y i e l d , 
phy s i ca l  w a t e r  q u a l i t y , a n d  s t r e am f l ow r e g i me . 
( N O R- I3 - 1 2 I ) 

a .  T o  q u an t i t a t i v e l y  d e t e r mi ne  t h e i mpact o f  
pr e s e n t  a n d  pa s t  t i mbe r  h a r ve s t i ng o pe r a t i o n s 
o n  ch a n ne l i z e d s t re am f l o w a n d  phy s i ca l  wa t e r  
q u a l i t y .  

b .  T o  i d e n t i f y  s o u r ce s  o f  s e d i me n t . 

C o m po s i t e  s t r e am f l ow hy d r o g r a ph s we r e  d e ve l o pe d  f o r  
9 u ncu t a n d  9 h a r ve s t e d  ca t chme n t s .  T h e  wa t e r  y i e l d 
f r o m  t he l o g g e d  ca t ch me n t s  was  4 2  mm mo r e  t h a n  t h e  
u n l o g g e d  co n t r o l s , a d i f f e r e nce o f  2 7 % .  Mo s t  o f  t h e  
i ncr e a s e  o ccu r r e d  d u r i ng t h e  e a r l y  s pr i ng s n o wme l t  
pe r i o d  wh i ch i s  a s s o ci a t e d  w i t h  f r e q u e n t  pe r i o d s  o f  
r a i n  i n  t h i s  r e g i o n . S u s pe n d e d  s e d i me n t 
mea s u re me n t s  co n f i rme d t h a t  mo s t  s e d i me n t  o r i g i na t e s  
f r o m  e r o s i o n  a t  r o ad s t r e am cr o s s i n g s . A b u s h  mu l ch 
wa s f o u n d  t o  b e  e f f e ct i ve i n  co n t r o l l i ng e r o s i o n  a n d  
s e d i men t f r o m  t he s e  s o u r ce s . 

S wan s o n , R . H .  a n d  G . R .  H i l lm a n . 1 9 7 7 .  P r e d i ct e d  
i ncr e a s e d  wa t e r  y i e l d  a f t e r  cl e a r cu t t i n g  
v e r i f i e d  i n  we s t  ce n t r a l  A l b e r t a .  F i s h . a n d 
E n v i r o n . C a n . , C a n . F o r . S e rv . , N o r t h . F o r . 
Re s .  C e n . , I n f . Re p .  N O R-X- 1 9 8 .  

S w a n s o n , R . L .  a nd G . R .  H i l l man . 1 9 7 7 .  E f f e ct o f  
l a r g e - s ca l e - cl e a rcu t t i ng o n  wa t e r  y i e l d  i n  
we s t e r n A l be r t a . pp . 2 5 6 - 2 7 1 .  I n . R . H .  
S w a n s o n  a n d  P . A .  L o g a n  ( E d s . )  A l b e r t a  
W a t e r s h e d  Re s e a r ch P r o g ram S ympo s i u m  
P r o ce e d i ng s , 1 9 7 7 . F i s h . E nv i r o n . C a n . , C a n . 
F o r . S e r v . , N o r t h . F o r . Re s .  C e n t . , E d mo n t o n . 
I n f . Re p .  NOR-X- 1 7 6 .  

Ro t hwe l l , R . L .  1 9 7 7 . S u s pe n d e d  s e d i me n t  a n d s o i l  
d i s t u r b a nce i n  a s ma l l  mo u n t a i n  wa t e r s h e d  
a f t e r  r o a d co n s t r u ct i o n  a n d  l o g g i ng . p p . 
2 8 5 - 3 0 0 . I n . R . H .  Swa n s o n  a n d  P . A .  L o g a n  
( E d s . ) .  A l b e r t a  W a t e r s h e d  Re s e a r ch P r o g ram 
S ym po s i u m P r o ce e d i ng s , 1 9 7 7 .  F i s h .  E n v i r o n . 
C a n . , C a n . F o r . S e r v . , N o r t h . F o r . Re s . Ce n t . 
E d mo n t o n . I n f . Re p .  NOR-X- 1 7 6 .  
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Ro thwe l l , R . L .  1 9 8 3 .  E r o s i o n a n d  s e d i me n t  co n t ro l  
a t  r o a d - s tr e am cr o s s i n g s . F o re s t ry Ch r o n i cl e  
5 9 : 6 2 - 6 6 .  

H i l l m a n , G . R . , J . M .  P o we l l  a n d  R . L .  Ro t hwe l l . 1 9 7 8 .  
H y d r o me t e o ro l og y  o f · t h e  H i n t o n-E d s o n  a re a , 
Al b e r t a , 1 9 7 2 - 1 9 7 5 .  F i s h . a n d  E n v i ro n .  Ca n . ,  
Ca n .  F o r .  S e r v . , N o r t h . F o r . Re s .  Ce n t . ,  I n f . 
R e p .  N O R - X - 2 0 2 . 

R . H .  Swa n s o n , G . R .  H i l l m a n  ( N o FC ) ; R . L .  Ro t hwe l l  
( U  o f  Al b e r t a ) . 

pl a n s  N o n e  
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W a t e r  q u a l i t y a nd r o a d - s i d e  s o i l  e ro s i o n  a nd 
s e d i me nt a t i o n a t  l o g g i ng ro a d - s t re a m i n t e rs e ct i o n s  
( N O R- 1 3 - 1 6 1 ) .  

To  d e t e rm i ne a n d  d e m o ns t r a t e  t h e  e f f e ct s  o f  
e ro s i o n- s e d i me nt a t i o n co nt r o l s  a t  l o g g i ng 
ro a d -s t r e a m  i n t e r s e ct i o ns i n  t e rms o f  s u s pe nd e d  
s e d i me nt co nce nt r a t i o ns a nd d i s ch a rg e  d e t e rm i ne d  
ups t r e a m  a nd d owns t re am f r o m  ro a d - s t r e a m  cro s s i ng s . 

The  e f f e ct i ve ne s s  o f  a " b ru s h mu l ch "  t o  co nt r o l  
e r o s i o n  a nd s e d i m e nt a t  r o a d - s t re a m  cro s s i ng s  w a s  
e va l u a t e d  b y  me a s u r e me nt a nd co mpa ri s o n  o f  u ps t r e am 
a nd d o wns t re a m s u s pe nd e d  s e d i me n t . T h e  b r u s h  mu l ch 
co ns i s t e d  o f  l o g g i ng d e b ri s , s u ch a s  b r a n che s ,  t r e e  
t o ps a nd l o g s  2 - 1 5  cm i n  d i am e t e r , l a i d  o n  t h e  
g r o u nd t o  i n t e r ce pt a nd t o  s l o w  o v e rl a nd f l ow a nd 
t o  t r a p  s e d i m e nt .  Two  t r e a t me n t s  w e r e  d e f i n e d  a nd 
t e s t e d . T re a t m e nt no . 1 was  a b ru s h  mu l ch a nd 
g r a s s - f e r t i l i z e r  m i x t u re a ppl i e d  b y  hy d ro s e e d i ng t o  
t h r e e  b a re s o i l  r o a d - s t rs e am cro s s i ng s . T re a t m e nt 
no . 2 w a s  a g r a s s - f e r t i l i z e r  m i x t u re a ppl i e d b y  
hyd r o s e e d i ng t o  a no t h e r  t h re e  ro a d - s t re a m  
cro s s i ng s . 

To t a l  s e a s o na l  a nd s t o rm s e d i me n t  pro d u ct i o n  f o r  
m u l ch e d  a nd u nmu l ch e d  cr o s s i n g s  a ve ra g e d  3 1  a nd 3 7 , 
a nd 5 6 6  a nd 2 2 9 7  kg / d a y / ha , re s pe ct i v e l y .  Te s t s  
s howe d s i g ni f i ca nt d i f f e re nce s b e twe e n  t re a t m e nt s 
f o r  b o t h  s e a s o na l  a nd s t o r m s e d i me nt pro d u ct i o n .  
T h e  l e ve l s  o f  s i g ni f i ca nce we re  l ow b e ca u s e  o f  h i g h 
v a r i a b i l i t y  i n  s e d ime n t pro d u ct i o n  a m o n g  t re a tme nt s  
a n d  ro a d  cro s s i ng s . F re q u e nt o ns i t e i n s pe ct i o n s  
d u r i ng s t o r m a nd no ns t o rm co n d i t i o n s , h owe ve r ,  
i d e nt i f i e d  s o u r ce s  o f  v a ri a b i l i t y a n d  s u ppo rt e d  a 
f i na l  co ncl u s i o n  t h a t  t h e  b ru s h  mu l ch was  e f f e ct i v e 
f o r  e r o s i o n  a nd s e d i me nt co n t ro l  a t  ro a d - s t re a m  
cro s s i ng s . 

Ro t hwe l l , R . L .  1 9 7 3 .  H o w  t o  d e s i g n  l o g g i ng r o a d  
d r a i n a g e  s y s t e m s . C a n . F o r .  I n d . 9 3 ( 3 ) : 3 9 - 4 3 . 

1 9 7 4 .  E ro s i o n  co n t ro l  me a s u re s  f o r  
l o g g i ng a nd r o a d  co n s t ruct i o n .  I n  P ro c .  o f  
P r a ct i ca l  F o re s t  Wa t e rs h e d  Ma na g e me n t  C o u r s e  
F p2 4 0 2 .  C r a nb ro o k , B . C . , Apri l 2 3 - 2 4 , 1 9 7 4 .  
Av a i l a b l e  f ro m :  C e n t re f o r  C o n t i n u i ng 
E d u ca t i o n ,  Un i v . B . C . ,  V a n co u ve r . 
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1 9 7 4 . E ro s i o n co n t ro l  o f  f o re s t  ro a d s . 
P ape r pre s e n t e d  a t  E nv i ro nme n t a l  C o n s i d e ra t i o n s  
o f  R o a d C o n s t ru ct i o n , A s h o rt C o u rs e  o f  
I ns t ru ct i o n  f o r  F o re s t  Ro a d  B u i l d e rs a n d  F i e l d  
Me n .  F o re s t  T e chn o l o g y  S cho o l , H i n t o n , Al b e rt a . 
O c t . 8 - 1 1 ,  1 9 7 4 .  

1 9 7 4 .  P ro g re s s  Re po rt : R o a d - b a n k  
s t a b i l i z a t i o n  i n  t h e H i n t o n -E d s on are a , 
Al b e rt a . F i l e Re p .  N O R - 0 1 7 .  

1 9 7 6 .  P ro g re s s  R e po rt 1 9 7 5 - 7 6 . E ro s i o n  
s e d i me n t  co n t ro l a t  roa d -s t re a m  cro s s i n g s  i n  
t he H i n t o n- E d s o n  a re a , Al b e rt a .  Rpt . t o  
S t e e ri ng C o mm . , Al t a .  Wa t e rs he d  Re s .  P ro g . 3 p .  

1 9 7 8 .  Wa t e rs he d  ma na g e me n t  gu i d e l i n e s  
f or l o g g i ng and ro a d  co n s t ru ct i o n  i n  Al b e rt a .  
E n v i ro n . C a n . , C a n . F o r .  S e rv . ,  N o rt h . F o r .  
R e s .  C e n t . , E d m o n t o n . I n f . Re p .  N OR-X - 2 0 8 . 

1 9 8 3 . E ro s i o n  a n d  s e d i me n t  co n t ro l  a t  
ro a d - s t re am cro s s i n g s . F o re s t ry C h ro n i cl e  
5 9 : 6 2 - 6 6 .  

( R . L . R o t hwe l l , U.  o f  Al b e rt a ) 

N o ne 
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C h a n g e s i n  ch e m i ca l  a n d  phy s i ca l  wa t e r  q u a l i t y  
f o l l ow i n g  f o r e s t  h a r v e s t i n g a n d  r e l a t e d  l a n d  
d i s t u r b a n ce s ( N O R- 1 3 - 1 0 4 ) .  

T o  a s s e s s  ch a n g e s  i n  t h e  co nce n t r a t i o n a n d  y i e l d s  
o f  n u t r i e n t s  a s  a r e s u l t  o f  cl e a r cu t t i n g  a n d  t o  
d e t e rm i n e  t h e  wa t e r  che mi s t ry o f  n a t u r a l  wa t e r s  i n  
t h e  H i n t o n  l e a s e  a r e a . 

Mo r e  ch a n g e  i n  t h e  y i e l d  o f  s o me n u t r i e n t s  t h a n  i n  
t he i r  co n ce n t r a t i o n , a s  a r e s u l t  o f  pr og re s s i v e  
cl e a r cu t t i ng i n  f o r e s t  ca t chme n t s .  

S i n g h , T . , Y. P .  Ka l r a , a n d  G . R. H i l l ma n .  1 9 7 4 .  
E f f e ct s  o f  pu l pw o o d  h a r ve s t i ng o n  t h e q u a l i t y 
o f  s t re a m  wa t e r s o f  f o r e s t  ca t chme n t s  
r e pr e s e n t i ng a l a r g e  a re a  i n  W e s t e r n  Al b e r t a , 
C a n a d a .  pp. 4 2 1 -4 2 7 . I n . E f f e ct s  o f  ma n o n  
t h e  i n t e r f a ce o f  t h e hy d r o l o g i ca l  cycl e wi t h  
t h e  phy s i ca l  e n v i r o nme n t --S ympo s i u m , I AH S  
P u b l i ca t i o n 1 1 3 ,  P a r i s , F r a n ce . 

S i ng h , T .  a n d  Y. P .  Ka l r a . 1 9 7 5 .  C h a n g e s  i n  
ch e m i ca l  co mpo s i t i o n  o f  n a t u r a l  wa t e r s  
r e s u l t i n g  f r o m  pr o g r e s s i v e  cl e a r cu t t i ng o f  
f o r e s t  ca t chme n t s  i n  we s t -ce n t r a l  Al b e r t a  
C a n a d a , pp. 4 3 5 - 4 4 4 .  I n .  T h e  h y d r o l o g i ca l  
ch a r a ct e r i s t i cs o f  r i ver b a s i n s a n d  t h e e f f e ct s  
o n  t h e s e  ch a r a ct e r i s t i cs o f  b e t t e r  wa t e r  
ma n a g e me n t -- S y mpo s i u m , I AH S  P u b l i ca t i o n 1 1 7 ,  
T o ky o , Ja pa n .  

S i ng h , T .  a nd Y. P .  Ka l r a .  1 9 7 7 .  I m pa ct o f  
pu l pw o o d  cl e a rcu t t i ng o n  s t r e am wa t e r  q u a l i t y 
i n  w e s t  ce n t r a l  Al b e r t a . pp. 2 7 2 - 2 8 4 . I n  R. H .  
Swa n s o n  a n d  P . A. L o g a n  ( E d s . ) .  Al b e r t a  
Wa t e r s h e d  Re s e a r ch P r o g r am S ym po s i um 
P r o ce e d i ng s , 1 9 7 7 . F i s h .  E n v i r o n .  C a n . , C a n .  
F o r .  S e r v . , No r t h. F o r . Re s .  C e n t . , E d mo n t o n. 
I n f . Re p. N O R - X - 1 7 6 . 

S i n gh , T .  a n d  Y. P .  Ka l r a . 1 9 7 7 . E s t i ma t i o n  o f  
n a t u ra l  po l l u t i o n  l o a d s  f r o m  s t r e amf l o w  
me a s u r e me n t s  i n  r e mo t e  ca t chme n t s .  Wa t e r ,  Ai r 
a n d  S o i l  P o l l u t i o n . 7 : 1 1 1 - 1 1 6 . 

S i ng h , T .  1 9 7 6 .  Yi e l d s  o f  d i s s o l v e d s o l i d s  f o r  
a s p e n  g ra s s l a nd a n d  s pr u ce - f i r  w a t e r s h e d s  i n  
s o u t h we s t e r n Al b e r t a .  J .  R a n g e  Ma na ge . 
2 9 : 4 0 1 - 4 0 5 . 
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S i ng h , T .  a n d  Y . P .  Ka l r a . 1 9 7 5 .  S pe ci f i c 
co n d u ct a n ce me t h o d  f o r  i n  s i t u e s t i ma t i o n  o f  
t o t a l  d i s s o l v e d s o l i d s . J .  Wa t e rwo r ks As s o c .  
6 7 : 9 9 - 1 0 0 .  

T .  S i ng h  a n d  Y . P .  Ka l r a 

N o ne 
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C l i ma t i c  z o n a t io n  f o r  t h e f o r e s t e d  a r e a s  o f  t h e  P r a i r i e  
P r o v i n c e s  ( NO R- 2 - 1 1 5 )  

T o  c l a s s i f y  t h e  c l i ma t e  o f  t he ma i n  f o r e s t e d  r e g i o n s  o f  
t h e  P r a i r i e  P r o v i n c e s , s u c h t h a t  a r e a s  h a v i n g  s im i l a r  
c l i ma t i c  r e g i m e s  c a n  b e  d e l i ne a t e d  o n  a ma p .  

C o mp l e t e d w i t h  s e ve r a l  p u b l i c a t i o n s  wh i ch i n c l ud e d  t he 
l e a s e  a r e a  a nd w i t h  o n e  r e s t r i c t e d  t o  a re a .  

P o we l l , J . M .  a n d  D . C .  Ma c I ve r . 1 9 7 6 .  S umme r c l i ma t e  o f  
H i n t o n-E d s o n  a re a , we s t - c e n t r a l  A l b e r t a ,  1 9 6 1 - 1 9 7 0 .  
F i s h . E nv i r o n . Ca n . , C a n . Fo r .  S e r v . , N o r t h  F o r .  
Re s .  C e n t . ,  E d mo n t o n . I n f . Re p .  N O R-X- 1 4 9 . 

P owe l l , J . M .  1 9 7 7 .  P r e c i p i t a t i o n c l i ma t o l o gy o f  t he 
E a s t e rn S l o p e s  a r e a  o f  A l be r t a . p p . 1 8 7 - 2 0 4 . I n  
R . H .  S wa n s o n  a n d  P . A .  L o g a n  ( E d s . ) .  Al b e r t a  
Wa t e r s he d  Re s e a r c h P r o g r am S ymp o s i u m  P r o c e e d i ng s , 
1 9 7 7 . F i s h .  E n v i r o n . Ca n . , C a n . F o r . S e rv . , N o r t h . 
F o r . Re s .  C e n t . ,  E d mo n t o n . N O R - X- 1 7 6 .  

C o n t a c t :  J . M .  P o we l l  

C u r r e n t  a n d  
L o n g  t e rm 
p l a n s  N o n e  



S t u d y  

O b j e c t i ve s : 

S t a t u s  

R e p o r t s  

T h e  c l i ma t e  o f  c l e a r c u t  f o r e s t e d  a r e a s  
( N O R - 1 4 - 1 3 8 ; N O R - 3 1 - 1 7 9 ; N O R- 2 8 - 0 4 / 0 7 ) 

a .  T o  d e t e r m i n e  t h e e f f e c t  o f  c l e a r c u t t i n g o f  
d i f f e r e n t  s i z e s  o n  t h e v a r i o u s  c l i ma t i c  
p a ra me t e r s . 

b .  T o  i d e n t i f y  t he z o n e s  o f  s t an d  b o r d e r  i n f l u e n ce 
f o r  e a c h  c l i ma t i c  p a r a me t e r  a n d  t o  r e l a t e  t h i s 
t o  s i z e  a n d  o r i e n t a t i o n  o f  c u t . 

c .  T o  a s s e s s  t h e u s e  o f  f i x e d  g r o un d  b a s e d  c l i ma t i c  
s t a t i o ns , w i t h  g r o u n d  l e ve l mo b i l e s e n s o r s  a n d  
a i r b o r n e  s e n s o r s , f o r  o b t a i n i ng c l i m a t i c  d a t a  
f o r f o r e s t r y p u rp o s e s . 

C l ima t e  s t a t i o n s  we r e  ma i n t a i ne d  o n  d i f f e r e n t a r e a s  
o f  t h e  l e a s e  f r om 1 9 7 1  t o  1 9 7 7  e a c h  s u mme r .  O n  
a v e r a g e  5 0  s t a t i o n s  we r e  r u n  e a ch y e a r  w i t h  i n  t o t a l  
o v e r  1 0 0 l o c a t i o n s  s amp l e d . Mo s t  s t a t i on s  we re  
s i t u a t e d  on  c l e a r cu t s  b u t  s o me  we r e  i n  the  u n c u t 
f o r e s t .  S i x t e e n  t o  2 0  s t a t i o n s  w e r e  a l s o  r u n  
t h r o ug h o u t  t he w i n t e r  o f  1 9 7 1 - 7 2  a n d  s n o w  s u r v e y s  
we r e  r u n  i n  f o u r  w i n t e r s . A l l r e g u l a r  o r  s a t e l l i t e  
s t a t i o n s w e r e  e q u i p p e d  f o r  me a s u r i ng t e m p e r a t u re , 
humi d i t y  a n d  p r e c i p i t a t i o n . B a s e  s t a t i o n s  ( 7 ) a n d  
s ome  o t h e r s t a t i o n s  we r e  e q u i p p e d  f o r  me a s u r i ng 
w i n d , r a d i a t i o n , s o i l  t e mp e r a t u re , ( s ome  s o i l  
mo i s t u r e ) a n d  s ome e v a p o r a t i on ( l o r  2 y e a r s  o n l y ) .  
Ad d i t i o n a l  p e r c i p i t a t i o n  s t a t i o n s  w e r e  a l s o  
e mp l oy e d . T r an s e c t s  o f  s o i l t e mp e r a t u r e  p r o f i l e s  ( 6  
t o  2 6  s t a t i o n s ) we r e  e s t a b l i s h e d  o n  8 c u t b l o c k s . 
I n  1 9 7 1 a n d  1 9 7 2  a d o z e n  mo b i l e t e m p e r a t u r e  
t r a v e r s e s  we r e  r u n  b e t we e n  f o u r  s t u d y  c o mp a r t me n t s .  
T h e r ma l  i n f r a r e d  l i ne s c a n  i ma g e s we r e  t ak e n  i n  1 9 7 1 
a l o n g  t w o  t r a n s e c t s  i n  Mc L e o d  W o r k i n g  C i r c l e . Mo s t  
o f  t he d a t a  h a s  b e e n  a na l y s e d  a n d  t a b u l a t e d  a n d  s o me 
u s e d  i n  p u b l i c a t i o n s . 

P o we l l , J . M .  1 9 7 1 .  E nv i r o n me n t a l  f a c t o r s  a f f e c t e d  
b y  c l e a r cu t t i ng . p p . 4 - 1 8 .  I n : J o h ns o n , R . J . , 
R . F .  C e r e z ke , F .  E nd e a n , G . R . -Ui l l m a n , A . D .  
K i i l ,  J . C .  Le e s , A . A .  L o ma n  a n d  J . M .  P o we l l . 
S o me i m p l i c a t i o n s o f  l a r g e - s c a l e  c l e a r c u t t i ng i n  
Al b e r t a , a l i t e ra t u r e re v i e w . C a n . D e p .  
E nv i r o n . ,  C a n . F o r .  S e r v . , E d mo n t o n . I n f . Re p .  
NO R-X - 6 . 



R e p o r t s  

C o n t a c t s  

C u r re n t  a n d  
L o ng - t e r m 
P l a n s  

- 2 -

Ma c I ve r , D . C .  a n d  P o we l l , J . M .  1 9 7 3 .  t he r m a l  s o i l  
v a r i a t i o n s  a s  a f u n c t i o n o f  c l e a r c u t s i z e : 
p r e l i m i n a r y  a n a l y s i s . P a p e r  p r e s e n t e d  a t  t h e  
1 1 t h  C o n f . Ag r .  a n d  F o r .  Me t e o r o l o g y , Ame r . 
Me t e o r o l . S o c . , D u r h am , N . C .  J a n u a r y 9 ,  1 9 7 3 .  
( Al s o  E n v i r o n . C an . ,  N o r t h . F o r .  Re s .  C e n t . ,  
E d m o n t o n , F i l e Re p o r t  N O R -Y - 5 3 .  p p . 1 0 ) . 

L u b i t z , E . D .  a n d  J . M .  P o we l l . 1 9 7 4 .  S o me c o mp u t e r  
t e c h n i q u e s  f o r  p r e s e n t a t i o n  o f  t h e r m a l  i n f r a r e d  
l i ne s c a n  d a t a . E n v i r o n .  C a n . , N o r t h . F o r .  Re s .  
C e n t . ,  E d mo n t o n . I n f . Re p .  N O R - X - 7 9 .  

H i l l m a n , G . R . , J . M .  P o we l l  a nd R . L .  Ro t hwe l l . 1 9 7 8 .  
H y d r o me t e o r o l ogy o f  t h e  H i n t o n-E d s o n A r e a , 
A l b e r t a , 1 9 7 2 - 1 9 7 5 .  F i s h .  E n v i r o n . C a n . , C a n . 
F o r . S e r v . , N o r t h . F o r . Re s . C e n t . ,  E d mo n t o n . 
I n f . Re p .  N O R - X - 2 0 2 . 

P o we l l , J . M .  1 9 7 7 . P r e c i p i t a t i o n  c l i ma t o l o g y  o f  
t h e  E a s t e r n  S l o p e s  a r e a  o f  A l be r t a . p p .  
1 8 7 - 2 0 4 . I n : Wa t e r s he d  Re s e a r c h  P r o g r am 
S ym p o s i u m Pro c e e d i n g s , 1 9 7 7 .  F i s h .  E n v i r o n . 
C a n . , C a n . F o r . S e r v . , N o r t h .  F o r . Re s .  C e n t . , 
E d m o n t on . I n f . R e p . N O R -X- 1 7 6 .  

S i ng h , T .  1 9 8 6 .  M i c r o c l i ma t e  o f  c l e a r c u t s  i n  
we s t - c e n t r a l  A l b e r t a . 
P r o c e e d s . o f  t h e  1 0 t h  
A l b e r t a  C l i ma t o l o g i c a l  
E n v i r .  C a n . ,  E d mo n t o n , 

J . M .  P o w e l l  a n d  T .  S i ng h  

P a g e s  4 7 - 5 9  I n : 
An n u a l  G e n e r ar-Me e t i ng ,  
As s o c . F e b .  2 0 , 1 9 8 6 . 
Al b e r t a . 

P a p e r  i n  p r e p a r a t i o n  o n  s o i l  t e m p e r a t u r e va r i a t i o n s  
i n  c l e a r c u t s . 



S t u d y  

O b j e c t i v e  

S t a t u s  

Re p o r t  

C o n t a c t  

C u r r e n t  a n d  
L o ng t e rm 
p l a n s  

T h e  e f f e c t  o f  t h e  mi c r o c l ima t e  o f  c l e a r c u t  a r e a s  o n  
s u rvi v a l  a nd g r o w t h  o f  c o n i f e r  r e g e n e r a t i o n  
( N O R- 1 4 - 1 3 9 ) 

T o  d e t e rm i n e  t he s i g n i f i c a n c e  o f  m i c r o c l i ma t i c  
r e g i m e s  c r e a t e d  b y  c l e a r c u t t i ng i n  t e rms r e l e va n t  t o  
g r o w t h  a n d  s u r v i v a l  o f  p l a n t e d  s p r u c e  a n d  p i n e . 

F o u r  a r e a s  we r e  s e l e c t e d  o n  t h e l e a s e  
r e p re s e n t a t i v e  o f  t w o  maj o r  s o i l  t y p e s . Two 
t r a n s e c t s  o f  f i v e  s amp l e  p l o t s  we r e  l o ca t e d  o u twa r d  
f r o m  t h e  s t a n d  e d g e  u p  t o  1 8 0 m .  Wh i t e  s p r u c e  a n d  
l o d g e p o l e  p i ne c o n t a i n e r  s t o c k we r e  p l a n t e d  a t  1 -m 
s p a c i ng i n  6 r o ws  e a ch o f  5 0  t r e e s . G r o w t h  w a s  
m o n i t o r e d  t h r o u g h  t h r e e  g r ow i n g  s e a s o ns . 
T e m p e r a t u re , h u m i d i t y ,  p r e c i p i t a t i o n , w i nd a n d  s o l a r  
r ad i a t i o n  w e r e  r e c o r d e d  o n  t h e  c u t a r e a s . 
T e mp e ra t u r e  p r o f i l e s  ( 1 0 , 0 , - 7 . 5 , - 1 5  c m )  we r e  
me a s u r e d  d u r i ng 3 0  m i n  i n t e r va l s  c o n t i nu o u s l y  a t  
e a c h  p l o t . A n a l y s i s  o f  t he s e e d l i ng g r ow t h  d a t a  
h a s  b e e n  c o mp l e t e d  a n d  a r e p o r t  p u b l i s he d . M u c h  o f  
t h e  c l i m a t o l o g i c a l  d a t a  h a s  b e e n  e x t r a c t e d  a n d  
a n a l y s e d  a n d  a r e p o r t  i s  p l a n ne d . 

W . D .  J o h n s t o n e . 1 9 8 4 .  I n f l u e n c e  o f  s t a nd e d g e  o n  
p l a n t e d  wh i t e  s p r u c e  a n d  l o d g e p o l e p i ne . 
E n v i r o n . C a n . , C a n . F o r . S e r v . , N o r t h . F o r .  
R e s .  C e n t . , E d mo n t o n , A l be r t a .  I n f . R e p . 
N O R - X - 2 5 6 .  

( W . J . J o h n s t o n e , H . P .  S i ms ) J . M .  P o we l l , T .  S i ngh 

P a p e r  i n  p r e p a r a t i o n  o n  s o i l  t e m p e r a t u r e va r i a t i o n s  
i n  c l e a r cu t s . 



S t u d y : 

O b j e c t i ve s : 

S t a t u s : 

R e p o r t s : 

C o n t a c t s : 

C u r r e n t  a n d  
L o ng t e r m  
p l a n s  

S t u d y  o f  s o i l  mo i s t u r e  a n d  t e mp e r a t u re i n  re l a t i o n  t o  
t o p o g r a p h y , s o i l , ve ge t a t i o n  a n d  c l i m a t e . ( NO R - 0 1 6 ) .  

a .  T o  a c cumu l a t e  i n f o r ma t i o n  o n  s o i l  mo i s t u r e a n d  
t em p e r a t u re c o nd i t i o n s o f  s o me  f o r e s t  t y p e s i n  
A l b e r t a . 

b .  T o  r e l a t e  s o i l  mo i s t u r e  a n d  t em p e r a t u r e  r e g i me s t o  
mi c r o c l i ma t e , e d a p h i c  c o nd i t i o n s , a n d  f l o r i s t i c  
c o m p o s i t i o n . 

c .  T o  r e l a t e  s o i l  mo i s t u r e a n d  s o i l  t em p e ra t u r e t o  
f o re s t  p r o d u c t i v i t y . 

d .  T o  f i n d  a me t h o d  f o r  t h e e s t i m a t i o n  a n d  e x p r e s s i o n o f  
e c o s y s t e m  m o i s t u r e r e g i me . 

I n i t i a t e d  i n  1 9 6 7  w i t h  t h e  s t u d y  o f  f o r e s t t y p e s  a n d  
s o i l s  w i t h i n  l e a s e  a r e a  n e a r  H i n t o n . V e ge t a t i o n , f o r e s t  
s t a n d  a n d  s o i l s  we r e  d e s c r i b e d  o n  3 5  o n e / t e n t h  a c re 
s amp l e  p l o t s  wh i ch we r e  a s s i g ne d  t o  1 0  f o r e s t  t y p e s . 
F i ve c o mme r c i a l  f o r e s t  t y p e s  w e r e  c h o s e n  ou t o f  t h e s e  1 0  
a n d  1 0  p e rm a n e n t  p l o t s  f o r  s t u d y  o f  s o i l  t e mp e r a t u r e  a n d  
mo i s t u r e  we r e  e s t a b l i s he d  u s i ng a s e r i e s  o f  6 C o l m a n  
f i b e rg l a s s  s o i l  mo i s t u r e  u n i t s  w i t h  t he r mi s t o r s a t  d e p t h s  
t o  1 0 0 c m . I n  1 9 6 8  m i c r o c l i ma t i c  s t a t i o n s  we r e  
e s t a b l i s h e d  i n  c o n j u n c t i o n  wi t h  t h e  f i ve f o r e s t t y p e s . 
Me a s u re me n t s  we re  t ak e n  d u r i ng t h e s u mme r s  o f  1 9 6 8 - 1 9 7 2 ,  
wi t h  a i r  t e m p e r a t u r e  a n d  r e l a t i v e  h u mi d i t y r e c o r d e d  
c o n t i nu o u s l y  a n d  s o i l  mo i s t u r e a n d  t e mp e ra t u r e , a n d  
p r e c i p i t a t i o n o b s e r v e d  we e k l y . S o i l s  we r e  a n a l y s e d  f o r  
p h y s i c a l  a nd c h e m i c a l  c h a r a c t e r i s t i c s . P r e l i m i n a r y  
a s s e s s me n t  s u g g e s t e d  t h a t  s o i l  t e m p e r a t u r e s  i n  g e ne r a l  
we r e  l o we r t h a n  t h e  o p t imum a n d  d i f f e re n c e s  i n  s o i l  
t e mp e r a t u r e s  b e t we e n  f o r e s t  t y p e s  a r e  s u b s t a n t i a l  d u r i ng 
t h e  g r o w i n g  s e a s o n . T r e e  g r o w t h  s e e me d  t o  be mo r e  
i n f l u e n c e d  b y  s o i l  t e mp e r a t u r e  t h a n  mo i s t u r e  d e f i c i e ncy . 
A p o t e n t i a l  i n t e r na l  mo i s t u re s t r e s s  c o mb i n i n g f i ve 
f a c t o r s  was d e v e l o p e d  as a me a s u r e  of f o re s t  t y p e  
mo i s t u re r e g i me . 

S t u d y  w a s  t e rmi na t e d  w i t h  r e s i g na t i o n  o f  s t u d y  l e a d e r ,  
G . L .  L e s k o , i n  1 9 7 5 , a l t h o u g h  s o me o f  t he c l i ma t e  d a t a  i s  
he l d  b y  J . M .  P o we l l . 

L e s k o , G . L .  1 9 7 0 .  C o n s i d e r a t i o n s  i n  t h e  q u a n t i t a t i v e  
e v a l ua t i o n o f  e c o s y s t e m  mo i s t u r e r e g i me . p p .  6 9 - 7 5  
I n  P o we l l , J . M .  P r o c e e d i n g s  o f  t h e  3 r d F o r e s t  
M i c r o c l i ma t e  S y mp o s i u m , C a n . F o r . S e r v . , 
Al t a . / T e r r i t o r i e s  Re g i o n , C a l g a r y , Al t a . 

( G . L .  L e s ko ) ,  J . M .  P o we l l  

No ne  



S t u d y  

O b j e c t i v e s : 

S t a t u s  

Re p o r t s  

C o n t a c t  

C u r r e n t  a n d  
L o ng t e rm 
p l a n s 

M i n e d - l a n d  r e c l a ma t i o n  a n d  e nv i r o nme n t a l  p r o t e c t i o n  
( N O R- 1 5 - 1 2 6 )  

a )  T o  d e ve l o p , a d a p t  a n d  d e m o n s t r a t e e f f e c t i ve a n d  
e c o n o m i c a l  me t h o d s  o f  r e c l am a t i o n a n d  e nv i r o nme n t a l 
p r o j e c t i o n  a s s o c i a t e d  w i t h  s p e c i f i c  l a n d - u s e  a n d  
wa t e r -u s e  o b j e c t i v e s  f o r  t h e r a n g e  o f  l a n d s  a n d  
a s s o c i a t e d  wa t e r  a f f e c t e d  b y  mi n i ng i n  t h e  P r a i r i e s  
R e g i o n .  

b )  T o  d e v e l o p , a d a p t a n d  d e mo n s t r a t e  me t h o d s  f o r u s e  o n  
m i n e d - l a n d  a n d  a s s o c i a t e d  wa t e r  c o u r s e s  t h a t  w i l l  
r e d u c e  a c ce l e r a t e d  e r o s i o n  a n d  s e d i me n t a t i o n , 
i m p r o ve a nd p r o t e c t  f i s h  a n d  w i l d l i f e  h a b i t a t s , 
ma i n t a i n  w a t e r  q u a l i t y , a n d  c o n s e r v e  t he a e s t h e t i c s  
a n d  p o t e n t i a l  u s e s  o f  m i n e d  a r e a s . 

S o me o f  t h i s  s t u d y  w a s  ca r r i e d  o u t  o n  t h e L u s c a r  C o a l  
a r e a  a d j a c e n t  t o  t he l e a s e  c o mme n c i n g  i n  t h e  f a l l  o f  
1 9 7 0  a n d  c o n c l u d i ng i n  1 9 7 2 .  Maj o r  e mp h a s i s  w a s  o n  
s e l e c t i on o f  s u i t a b l e  s p e c i e s , s e e d i ng t i me a n d  s u r f a ce 
p r e p a ra t i o n  f o r  r e ve g e t a t i on t r i a l s . Tw o r e p o r t s  we r e  
p u b l i s h e d  f r o m  t h e s t u d y  wh i c h  g r ew o u t  o f  a b a c k g r o u n d  
r e p o r t  ( l i s t e d  b e l o w )  wh i l e  a t he s i s  b y  D i l l o n  b a s e d  o n  
s ome  o f  t h e  w o r k  was  d o n e  a t  t h e U o f  C a l g a r y . 

P e t e r s on , E . B .  a n d  H . M .  E t t e r . 1 9 7 0 .  A b a c k g r o u n d  
f o r  d i s t u r b e d  l a nd r e c l am a t i o n a n d  r e s e a r c h i n  
t h e  Ro cky M o u n t a i n  r e g i o n  o f  Al b e r t a .  C a n . F o r .  
S e rv . , I n f . Re p .  A-X- 3 4 . 

E t t e r , H . M .  1 9 7 1 .  P r e l i m i na ry r e p o r t  o f  wa t e r  q u a l i t y 
me a s u re me n t s  a n d  r e v e g e t a t i o n t r i a l s  o n  mi n e d  
l a n d  a t  L u s c a r , Al b e r t a .  E nv i r o n . C a n . , C a n . 
F o r . S e r v . , N o r t h . F o r . Re s .  C e n t . ,  E d m o n t o n . 
I n t e rn a l  Re p .  N O R- 3 . 

L e s k o , G . L . , H . M .  E t t e r  a n d  T . M .  D i l l o n .  1 9 7 5 .  
S p e c i e s  s e l e c t i o n , s e e d l i ng e s t ab l i s h me n t  a n d  
e a r l y  g r o w t h  o n  c o a l  m i n e  s p o i l s  a t  L u s c a r , 
Al b e r t a .  E n v i r o n . C a n . , C a n . F o r . S e r v . , No r t h .  
F o r . Re s .  C e n t . ,  E d mo n t o n .  I n f . R e p . NOR-X- 1 1 7 .  

( G . L .  Le s k o , S y n c  r u d e  L t d . )  

No n e  
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& S t a t u s  
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L o ng t e r m 
p l a n s  

F o r e s t r y d e v e l o p me n t  a n d  f i r e m a na g e m e n t  e c o n om i c s  
( N O R - 3 - 0 3 ) .  

E c o no mi c s  r e l a t e d r e s e a r c h  c o n d u c t e d  b y  t h e C F S  o n  t h e 
We l d w o o d  ( H i n t o n ) l e a s e  a r e a  a t  H i n t o n  h a s  b e e n  l i m i t e d  
t o  t w o  i n t e r v i ews o f  c o m p a ny r e p r e s e n t a t i ve s  c o nd u c t e d  
f o r  t h e  p r i mr y  w o o d  u s i n g  i n d u s t r y s u r v e y s  o f  1 9 7 2  a n d 
1 9 7 9 .  B o t h  o f  t h e s e  s t u d i e s  s ho w e d  t h a t  We l d w o o d  
( H i n t o n ) i s  a m a j o r  c o m p o n e n t  o f  n o t  o n l y  t h e  r e g i o n a l  
e c o no m y  s u r r o u nd i n g H i n t on b u t  a l s o  t h e  f o r e s t  e c o n o my 
o f  Al b e r t a . The  1 9 7 2  s t u d y  s h o w e d  t h a t  We l d wo o d  
( H i n t on ) ( a t  t h a t t i m e  N o r t hwe s t  P u l p  a n d  P o we r L t d . )  
p r o d u c e d  1 0 0 %  o f  t he K r a f t  p u l p  p r o d u ce d  i n  A l b e r t a  a nd 
a c c o u n t e d  f o r  r o u g h l y  1 6 %  o f  t o t a l  e m p l o y me n t  b y  
p r i m a r y  w o o d  u s i ng i n d u s t r i e s  i n  t he p r o v i n c e . The  
c o n s t ru c t i o n  of  the  c o m p a ny ' s  s t u d  m i l l  in  1 9 7 2  
i n c r e a s e d  b o t h  t o t a l  s a l e s  a n d  t h e  n u m b e r o f  p e r s o n s  
e mp l oy e d  a t  t h e  m i l l . T h i s  w a s  r e f l e c t e d  i n  t he s e c o n d  
s u r v e y  c o n d u c t e d  i n  1 9 7 9  wh i ch s h ow e d  t h a t  e m p l o yme n t  
h a d  i n c r e a s e d  f r o m  a l e v e l o f  7 8 8  p e r s on y e a r s  i n  1 9 7 2  
t o  8 7 3  p e r s o n y e a r s i n  1 9 7 9 .  ( N o t e : A t h i rd s u r v e y  
wa s c o nd u c t e d  b y  t h e A l b e r t a  F o r e s t  S e rv i c e  i n  8 7 / 8 7 ) .  

Te s ke y , A . G .  a n d  J . H .  S my t h . 1 9 7 3 .  A d i r e c t o ry o f  
p r i m a r y  w o o d -u s i ng i n d u s t r i e s  i n  Al b e r t a , 
S a s k a t c h e w a n  a n d  M a n i t o b a , 1 9 7 2 .  E n v i r o n . C an . , 
C a n . F o r . S e r v . , N o r t h . F o r . R e s .  C e n t . ,  
E d m o n t o n .  I n f . Re p . N O R - X - 8 3 .  

Te s ke y , A . G .  a n d  J . H .  S my t h .  1 9 7 5 . T h e  e c o n o m i c 
i mp o r t an c e  o f  s aw m i l l i ng a nd o t h e r p r i m a r y  
w o o d -u s i ng i n d u s t r i e s  i n  A l b e r t a ,  1 9 7 2 .  
E n v i r on . C a n . , C a n . F o r . S e r v . , N o r t h . F o r . Re s .  
C e n t . ,  E d mo n t o n . I n f . Re p .  N O R-X- 1 4 5 .  

O nd r o , W . J . , B . W .  K a r a i m , R . A .  B o h n i n g , a n d  
G . R . S t e ve n s o n . 1 9 8 0 .  A d i r e c t o ry o f  p r i m a r y  
w o o d -u s i ng i n d u s t r i e s  i n  A l be r t a , 1 9 7 9 .  
E n v i r o n . C a n . , C a n . F o r . S e r v . , No r t h . F o r . Re s .  
C e n t . ,  E d mo n t o n .  I n f . Re p .  N O R - X - 2 2 0 .  

O n d r o , W . J . a n d  T . B .  W i l l i a ms o n . 1 9 8 2 .  
i nd u s t r y i n  t h e  e c o n o my o f  A l b e r t a , 
E n v i r o n . C a n . , I n f . Re p .  N O R-X - 2 4 6 . 

T . B .  W i l l i a m s o n , R .  B o h n i ng 

T h e  f o r e s t  
1 9 7 8 - 7 9 .  

T o  ma i n t a i n  c o n t i n u i t y  i n  t h e d a t a  b a s e  a n d  t o  
u p d a t e  i nd u s t r y i n f o r ma t i o n a f o u r t h  s u r v e y  s h o u l d  
b e  u n d e r t ak e n  i n  1 9 9 2  o r  1 9 9 3 .  T h e  s t u d y  c o u l d  b e  
c o nd u c t e d  b y  C F S  o r  b y  t h e A F S  o r  j o i n t l y . 


