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FOREWORD 

D u r i n g  1968, a n c h o r - c h a i n   d r a g - s c a r i f i c a t i o n  was i n t r o d u c e d   t o   t h e  
P r i n c e  George F o r e s t   D i s t r i c t .   I n   t h a t   y e a r  a number o f   s m a l l   a r e a s   w e r e  

r e g e n e r a t i o n   o f   l o d g e p o l e   p i n e   h a s   s t e a d i l y   g r o w n ,   u n t i l   i n  1976 more  than 
7 0 0 0   h e c t a r e s   w e r e   t r e a t e d   i n   t h i s  manner a t  an   app rox ima te   cos t  of  $400,000. 

W t r ea ted .   Accep tance   o f   t he   t echn ique   as  a method o f  p r o m o t i n g   t h e   n a t u r a l  

R e g e n e r a t i o n   s u r v e y s   w e r e   c o n d u c t e d   t h r e e   t o   f o u r   y e a r s   a f t e r   l o g g i n g  
on some o f   t h e s e   a r e a s .   T h e s e   s u r v e y s   w e r e   d e s i g n e d   s o l e l y   t o   d i s c r i m i n a t e  
b e t w e e n   s a t i s f a c t o r y   a n d   u n s a t i s f a c t o r y   s t o c k i n g .   S t o c k i n g   d e n s i t y  was 
no t   recorded  and i t  was n o t   p o s s i b l e  t:o r e l a t e   s t o c k i n g   w i t h   s e a s o n   a n d  
method o f  l o g g i n g  and s c a r i f i c a t i o n  or w i t h   t y p e   a n d   w e i g h t   o f   d r a g   s c a r i f i e r .  
More   da ta   a re   necessa ry   t o   deve lop  a r e l i a b l e   d e c i s i o n - m a k i n g   p r o c e s s   o n   t h e  
a p p l i c a t i o n   o f   d r a g   s c a r i f i c a t i o n .  

D u r i n g  1977 two p r o j e c t s   w e r e   i n i t i a t e d   t o   p r o v i d e   i n f o r m a t i o n   n e c e s s a r y  
t o   t h e   d e v e l o p m e n t   o f  a r e l i a b l e   d e c i s i o n - m a k i n g   p r o c e s s .  The f i r s t  was 
d e s i g n e d   t o   r e l a t e   t h e  number o f   cones ,   t he   pe rcen tage  o f  seedbed  exposed 
by   va r ious   d rag   a t tachmen ts  and t h e   d i s t r i b u t i o n   a n d   l e v e l  o f  s t o c k i n g   f i v e  
y e a r s   a f t e r   t r e a t m e n t .  The  second p r o j e c t  was a n   e x t e n s i v e   r e g e n e r a t i o n  
survey  to p r o v i d e   i n f o r m a t i o n   w h i c h   c o u l d   r e l a t e   s t o c k i n g   l e v e l s   w i t h   t h e  
m a j o r   c o n t r i b u t o r y   f a c t o r s   a s s o c i a t e d   w i t h   l o g g i n g   a n d   s c a r i f i c a t i o n   p r a c t i c e s .  
T h i s   r e p o r t   p r e s e n t s   t h e   r e s u l t s  o f  the  survey  and  the  recommendat ions  o f  
t h e   a u t h o r s  

LOCAT I ON 

The su rveys   were   done   on   va r ious   cu t t i ng   pe rm i t s   and   cu tb locks   wh ich  
inc luded  approx imate ly   28   T imber   Sa les   in   the   Pr ince   George S . S . A . ’ s  and   t he  
West lake   and  Nechako  P .S.Y.U. ’s .   These  a reas   a re   s i tua ted   to   the   wes t   and 
southwest o f  P r ince   George .   The   ma jo r i t y  o f  s i t e s   i n s p e c t e d   w e r e   w i t h i n  
the   a rea   bounded  by   the   B lackwater   road,   C lear   Lake  fo res t   road,   the   Bobta i  1 
fo res t   road  and  H ighway 16 between  Prince  George  and  Vanderhoof. 

Most o f   t h e   s i t e s   s e l e c t e d  for  i n s p e c t i o n   w e r e   e a s i l y   a c c e s s i b l e ,   b u t  
a number c o u l d   n o t  be reached  due to  poor   access.  

METHOD 

P lo t  s i z e  
Shape 
l n t e n s i   t y  
P a t t e r n  

5m2 ( r  = 126  (cm) 
C i r c u l a r  
4/ ha 
Gr i d - t y p e  

The p l o t s   w e r e   l o c a t e d   e v e r y  50 rn a l o n g  compass l i n e s   w h i c h   s y s t e m a t i c a l l y  
c o v e r e d   t h e   e n t i r e   a r e a .   T h i s   i n t e n s i t y  was n o t   r e q u i r e d   o n   r e l a t i v e l y  
u n i f o r m   c l e a r c u t s   l a r g e r   t h a n  40 o r  50  ha. On t h e s e   s i t e s   t h e   p l o t s   w e r e  
e s t a b l i s h e d   o n  a 100 x 50 m (2/ha) g r i d   s y s t e m .  The c h o i c e  o f  i n t e n s i t y  
was l e f t  t o  t h e   d i s c r e t i o n   o f   t h e   f i e l d   s t a f f .  
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A l l  r e g e n e r a t i o n   w i t h i n   t h e   p l o t  was recorded  by  quadrant ,   which  gave 
some i n d i c a t i o n   o f   t h e   s e e d l i n g   d i s t r i b u t i o n   w i t h i n   t h e   p l o t .   P o s t - l o g g i n g  
r e g e n e r a t i o n   a n d   a d v a n c e   r e g e n e r a t i o n   w e r e   t a l l i e d   s e p a r a t e l y .   N o n - c o m m e r c i a l  
spec ies   such  as   a lder ,   aspen  and  w i l low  together   w i th   any   exposed  minera l  
s o i l   p a t c h e s   g r e a t e r   t h a n  225 crn2 w e r e   a l s o   r e c o r d e d .  

T h e s e   d a t a ,   t o g e t h e r   w i t h   a n y   a d d i t i o n a l   i n f o r m a t i o n   p e r t a i n i n g   t o   t h e  
season  and  method o f  l o g g i n g   a n d   s c a r i f i c a t i o n ,   t y p e   a n d   w e i g h t   o f   d r a g  
a t t a c h m e n t s   a n d   t h e   r e s u l t s   o f   a n y   p r e v i o u s   r e g e n e r a t i o n   s u r v e y s   w e r e   c o m p i l e d .  
However ,   prev ious  regenerat ion  surveys  had  been  completed  on  on ly  30% of 
t h e   s u r v e y e d   s i t e s   a n d   n o   i n f o r m a t i o n   c o n c e r n i n g   d r a g   w e i g h t  was found. 

RESULTS 

The p a u c i t y   o f   a r e a s   d r a g - s c a r i f i e d   b e f o r e  1970,  makes  any  general 
compar ison o f  r e g e n e r a t i o n   n u m b e r s   w i t h   t i m e   s i n c e   l o g g i n g ,   h i g h l y   s p e c u l a t i v e  
However, e a r l i e r   r e g e n e r a t i o n   s u r v e y s   h a d  been completed on some of  t h e   a r e a s  
d r a g - s c a r i f i e d   b e f o r e  1974. Most o f  these   su rveys   were   done   on   t he   bas i s  o f  
p e r c e n t   d i s t r i b u t i o n ? :   o n l y ,  and   t he re fo re ,   compar i son   o f   t he   ac tua l   s tock ing  
l e v e l s  was n o t   p o s s i b l e .  Changes i n   t h e   p e r c e n t   d i s t r i b u t i o n   w i t h   t i m e   f o r  
i n d i v i d u a l   s i t e s   a r e  shown i n  TABLE 1 .  

TABLE 1 

PERCENTAGE STOCKING DISTRIBUTION 3 . 6  and 5 . 6  YEARS AFTER 
TREATMENT 

Timber CP o r   U n i t   Y e a r   Y e a r   Y e a r   O p e r a t i o n a l  Check 
Sa le  CB Logged S c a r i f i e d   I n s p e c t e d   S u r v e y  E Survey % 

s t o c k i n g   S t o c k  i ng 
1977 

04583 
00489 

00723 
00723 
00738 
007  38 
00738 
00748 
01 280 

00536 

0 I 280 

CP A 
B 

CP A 
CP A 
CP A 
CP A 
CP 2 
CP 8 

F 71 S 72 
3 w 70 71 

L o t  1762  70  70 
W 69  69 
W 72  72 

CB 4 W 71-2 S 72 
C B  6 W 71-2 S 72 
CB 12 W 72 S 72 

W 70 S 70 
W 70-1 S 71 
S 70 S 71 
W 71 

May 74 
June 75 
June 74 
June 74 
June 74 
May 75 
May 75  
May 75  
May 75  
May 75 
Oct 75  

19 
1 8  
40 
59 

2 
30 
39 
46 
36 
8 3  
33 

01 885 CP 1 W 70-1 71 June 75  35 

02405 Blk A W 71 S 72 Nov 76  36 
02445 CP 4 c c  2 W 72-3 S 72-3 May 76 18 

cp 3 W 72 s 73 June 76  56 

7 5  
82 
72 
86  
71 
77 
83 
71 
61 

86 
97  3 

53 

b' 
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FIGURE I. 
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F i g u r e  1 i l l u s t r a t e s   g r a p h i c a l l y   t h e   c h a n g e   i n   p e r c e n t   d i s t r i b u t i o n  
s i n c e   t h e   t i m e   o f   s c a r i f i c a t i o n   u s i n g   t h e   d a t a   c o n t a i n e d   i n  TABLE 1 .  

A l m o s t   w i t h o u t   e x c e p t i o n ,   t h e   p e r c e n t   s t o c k i n g   i n c r e a s e s   w i t h   t i m e  
s i n c e   l o g g i n g  - t h e   l o n g e r   t h e   p e r i o d   b e t w e e n   r e g e n e r a t i o n   s u r v e y s ,   t h e  
g r e a t e r   t h e   d i f f e r e n c e   b e t w e e n   r e g e n e r a t i o n   s u r v e y   r e s u l t s   i . e .   t h e  
p e r c e n t   d i s t r i b u t i o n   i n c r e a s e s   w i t h   t i m e .  The o n l y   e x c e p t i o n   i s  01885 
CP 3 w h i c h   r e m a i n e d   v i r t u a l l y   u n c h a n g e d   o v e r   t h e   o n e   y e a r   p e r i o d  1976 t o  1977. 

The r e s u l t s   o f  t h e   r e g e n e r a t i o n   s u r v e y s   c o m p l e t e d   d u r i n g  the  summmer 
and f a l l  o f  1977 i n  terms  o f   s tems  per   hectare  are  summar ized i n  TABLE 2. 

TABLE 2 

RESULTS OF 1977 REGENERAT I OF1 
SURVEYS 

Stems p e r   H e c t a r e  % o f   U n i t s  !lo. o f   U n i t s   A v e r a g e   a g e  
Surveyed  Surveyed o f  Regenera t i on 

Less  than  1000 7 

2000 - 4000 31 
1000 - 2000 13 

4000 - 6000 21 
6000 - 10000 18 
1 oooo+ 10 

TOTAL 100 

5 
10 
23 

15 
13 
7 

73 

3.2 
3 .2  

4 

4.6 
5 

5.2 

I f  1000 - 2000 s t e m s   p e r   h e c t a r e  i s  c o n s i d e r e d   a s   s a t i s f a c t o r y ,   o n l y  
7% o f   t h e   a r e a s   c o u l d  be c l a s s i f i e d   a s  N . S . R .  ( n o t   s a t i s f a c t o r i l y   r e g e n e r a t e d )  
w h i l e  80% a r e   o v e r s t o c k e d .  A t  l e a s t   h a l f   o f   t h e s e   o v e r s t o c k e d   s t a n d s  will 
d e f i n i t e l y  need some s o r t  of f u t u r e   s t o c k i n g   d e n s i t y   c o n t r o l  t o  maximize 
op t imum  merchan tab le   vo lume  i nc remen t .   Th i s   p ropor t i on  may v e r y   w e l l   i n c r e a s e  
w i th   t ime ,   asTABLE 2 a l s o   i n d i c a t e s   t h a t   s t o c k i n g  will i n c r e a s e   w i t h   a g e  
( y e a r s   s i n c e   s c a r i f i c a t i o n ) .   T h i s   s u p p o r t s   t h e   c o n c l u s i o n s  of Cross ley  (1976) 
and  Johnstone (1976) r e l a t i n g  to  t h e   i n g r e s s  o f  l o d g e p o l e   p i n e   a f t e r   h a r v e s t i n g  
a n d   s c a r i f i c a t i o n   n e a r   H i n t o n   i n   A l b e r t a .  

D I S C U S S I O N  

The o p e r a t i o n a l   r e g e n e r a t i o n   s u r v e y s   l i s t e d   i n  TABLE 1 were  done  an 
a v e r a g e   o f  3 . 6  y e a r s   a f t e r   s c a r i f i c a t i o n  and i n d i c a t e d   a n   a v e r a g e   s t o c k i n g  
d i s t r i b u t i o n  o f  36% ( range  2 -83%) .  The 1977 s u r v e y   o n   t h e  same areas,  done 
an   average  o f  5.6 y e a r s   a f t e r   s c a r i f i c a t i o n ,   i n d i c a t e   a n   a v e r a g e   s t o c k i n g  
d i s t r i b u t i o n   o f  73%. O b v i o u s l y   t h e   s t o c k i n g   d i s t r i b u t i o n  - t i m e   c u r v e   i s  
e x t r e m e l y   s t e e p   ( F i g .  1 )  between  these two t i m e   i n t e r v a l s .  Any e s t i m a t e  
o f   t h e   u l t i m a t e   s t o c k i n g   d i s t r i b u t i o n   w o u l d  be u n r e l i a b l e  i f  based  upon 

I 



r e g e n e r a t i o n   d a t a   o b t a i n e d   w i t h i n   f i v e   y e a r s   o f   d r a g   s c a r i f i c a t i o n .  When a 
p r e - s c a r i f i c a t i o n   s u r v e y   i n d i c a t e s   t h a t  seed i s   i n   s a t i s f a c t o r y   s u p p l y  and 

shou ld  be d e l a y e d   u n t i l   a t   l e a s t   t h e   f i f t h   g r o w i n g   s e a s o n   a f t e r   t r e a t m e n t .  
R e g e n e r a t i o n   s u r v e y s   a t  an e a r l i e r   d a t e   w o u l d  be war ran ted  i f  e i t h e r   t h e  seed 
s u p p l y   w e r e   l i m i t e d   o r   t h e   q u a l i t y   o f   d r a g   s c a r i f i c a t i o n  was b o r d e r l i n e .  

- 5 d  t h e r e a f t e r ,  a n   a p p r o p r i a t e   d r a g   t r e a t m e n t   o c c u r s ,   t h e   r e g e n e r a t i o n   s u r v e y  

Success fu l   na tu ra l   regenera t i on   requ i res   an   adequa te   seed   supp ly   i n   con tac t  
w i t h  a f a v o u r a b l e   s e e d b e d .   A p p r o x i m a t e l y   h a l f   o f   t h e   s i t e s   e x a m i n e d   s u p p o r t e d  
an  overabundance o f   r e g e n e r a t i o n  (+bo00 s . p . h . )  i f  o p t i m u m   p r o d u c t i o n  
o f   merchan tab le   vo lume i s  d e s i r e d .   S t o c k i n g   d e n s i t y   c a n  be c o n t r o l l e d  by 
t h e   m a n i p u l a t i o n   o f   t h e  seed  source   and  by   the   con t ro l   o f   seedbed  quant i t y  
and d i s t r i b u t i o n .  

I f  d r a g   s c a r i f i c a t i o n   w e r e   d e l a y e d   a f t e r   l o g g i n g ,  a l a r g e   p e r c e n t a g e  
o f   t h e   a v a i l a b l e   s e e d   w o u l d   d i s s e m i n a t e   a n d   g e r m i n a t e   o n   u n f a v o u r a b l e  
s e e d b e d s   d u r i n g   t h e   f i r s t   g r o w i n g   s e a s o n .  Many o f  these  wou ld  succumb,  and 
t h e   r e g e n e r a t i o n   p o t e n t i a l   o f   t h e   s i t e   s o u l d  be e f f e c t i v e l y   r e d u c e d .   I f   e x c e s s i v e ,  
t h e   r e m a i n i n g   g e r m i n a n t s   c o u l d   b e   l a r g e l y   d e s t r o y e d   b y   t h e   d r a g   s c a r i f i c a t i o n  
t r e a t m e n t   i n   t h e   f o l l o w i n g   y e a r .  

Another   method  whereby   s tock ing   dens i ty  may be c o n t r o l l e d  i s  by   ensur ing  
t h a t   o n l y  a l i m i t e d   p o r t i o n   o f   t h e   s i t e  i s  d i s t u r b e d   d u r i n g   s c a r i f i c a t i o n .  
T h i s  may be a c c o m p l i s h e d   b y   d r a g g i n g   a t t a c h m e n t s   w i t h   l i m i t e d   s c a r i f i c a t i o n  
c a p a b i l i t i e s   ( i . e .   s h a r k f i n  drum) o r  by s c a r i f y i n g  a1 t e r n a t e   s t r i p s  and 
t h e r e b y   p r e p a r i n g   o n l y  50% o f   t h e   a v a i l a b l e   a r e a .  

4 B e f o r e   e i t h e r   o f   t h e s e   m e t h o d s   a r e   a p p l   i e d ,   t h e   s u p e r v i s o r   m u s t  be 
c o n f i d e n t   t h a t   t h e   q u a n t i t y   o f  seed  (cones)   on  the  area w i l  1 l e a d   t o   o v e r -  
s t o c k i n g  i f  n o r m a l   c h a i n   d r a g   s c a r i f i c a t i o n  i s  c a r r i e d   o u t   i m m e d i a t e l y   a f t e r  
l o g g i n g .   T h i s   k n o w l e d g e   c a n   o n l y   b e   o b t a i n e d  from a p r e s c a r i f i c a t i o n   s u r v e y  
a s   d e s c r i b e d   i n   t h e   R e f o r e s t a t i o n  Manual  and  Drag S c a r i f i c a t i o n  Handbook, 1978. 

RECOMMENDATIONS 

These  recommendat ions  are  based  on  l imi ted  data  f rom  one  b iogeocl imat ic  
zone i n   t h e   P r i n c e  G e o r g e   F o r e s t   D i s t r i c t   a n d   c o u l d  be s u b j e c t   t o   c h a n g e   a s  
e s t a b l i s h e d   r e s e a r c h   p l o t s   y i e l d  more i n f o r m a t i o n .  

1 .  The  method o f   d r a g - s c a r i f i c a t i o n   ( w e i g h t   a n d   t y p e  o f  a t tachmen ts )  
s h o u l d   b e   m a t c h e d   t o   t h e   s i t e .  The p r i m a r y   s i t e   f a c t o r s   w h i c h   i n f l u e n c e  
t h i s   s e l e c t i o n   a r e   t h e  number o f   c o n e s ,   t h e   d u f f   d e p t h   a n d   t h e   s l a s h   r a t i n g .  

2 .  On areas  w i t h  an ove rabundan t   seed   sou rce ,   s tock ing   cou ld  be c o n t r o l l e d  
b y   d e l a y i n g   d r a g - s c a r i f i c a t i o n   u p  t o  one  season a f t e r   l o g g i n g  or by t h e  
a p p r o p r i a t e   s e l e c t i o n  and c o n f i g u r a t i o n  o f  drag  a t tachments  and  subsequent  
s c a r i f y i n g   t e c h n i q u e .   S c a r i f i c a t i o n   d e l a y   c a n   o n l y  be p r a c t i s e d   o n   t h o s e  
s i t e s   w h e r e   t h e   s l a s h   d o e s   n o t   r e q u i r e   i m m e d i a t e   t r e a t m e n t  t o  a b a t e   t h e  
f i r e   h a z a r d .  

& 3. I n   t h e   P r i n c e  G e o r g e   F o r e s t   D i s t r i c t   r e g e n e r a t i o n   s u r v e y s   s h o u l d   b e  
d e l a y e d   u n t i l   t h e   f i f t h   g r o w i n g   s e a s o n   a f t e r   s c a r i f i c a L i o n ,   s u b s e q u e n t   t o  
t h e   c o n s t r a i n t s  o f  s e e d   s u p p l y   a n d   a d e q u a t e   d r a g   s c a r i f i c a t i o n   t r e a t m e n t .  



6.  

A f t e r   t h i s   t i m e  a b e t t e r   i n d i c a t i o n  o f  t h e   e v e n t u a l   s t o c k i n g   d i s t r i b u t i o n  
w o u l d   b e   a p p a r e n t .   E v i d e n c e   i n d i c a t e s   t h a t   o n l y  a ve ry   sma l l   pe rcen tage  
o f   t h e   l o d g e p o l e   p i n e   s i t e s   w o u l d   b e  N . S . R .  a f t e r   t h i s   p e r i o d .  'prc 

4 .  The p r e s e n t   r e g e n e r a t i o n   s u r v e y   s y s t e m   s h o u l d   b e   r e - d e s i g n e d   t o  
p r o v i d e   i n f o r m a t i o n  on s t o c k i n g   l e v e l s   a s   w e l l   a s   s t o c k i n g   d i s t r i b u t i o n .  

5 .  A s t a n d a r d   f o r m   w h i c h   c o n t a i n s   a l l   p e r t i n e n t   l o g g i n g ,   s c a r i f i c a t i o n  
and   regenera t i on   da ta  i s  e s s e n t i a l .   T h i s   c o u l d  be a s e p a r a t e   f o r m   o r  
i n c l u d e d  a s  a s e c t i o n   o f  one o f   t h e  f o r m s  p r e s e n t l y   u s e d  to  r e c o r d   o t h e r  
s i t e   d a t a .  These   da ta   shou ld   t hen   be   ava i l ab le ,   w i th  maps, e i t h e r   i n   t h e  
r a n g e r   d i s t r i c t   o r   t h e   d i s t r i c t   o f f i c e .  



7. 
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