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T h i s  paper d e a l s  wi th  the  a p p l i c a t i o n  of 
f i r e  management p r i n c i p l e s  t o  s a t i s f y  land  
management needs.  What is f i r e  management? 
B r i e f l y ,  f f r e  management is t h e  a p p l i c a t i o n  o f  
f i r e  r e l a t e d  knowledge t o  ach ieve  s p e c i f i c  
1 and management o b j e c t i v e s .  In t h i s  c a s e ,  
t he  requi red  f i r e  r e l a t e d  knowledge is mainly 
eco log ica l  and f u e l  - weather  - f i r e  behaviour 
r e l a t i o n s h i p s .  The o v e r a l l  land  management 
ob jec t  ivc is  t o  c s t a b l  i sh  h e a l t h y ,  op t ima l ly  
s tocked s t a n d s  t o  maximize f i b e r  product ion .  
On a r c a s  i n f e s t e d  wi th  lodgepole pine dwarf 
rn is t le toc  (A~cutJ-ok-ium aper_i . -a~~m) Nut t .  
e x  Engelm., t h e  t rea tment  t h e r e f o r e  has  two 
s p e c i f i c  o b j e c t i v e s :  s a n i t a t i o n  and s t a n d  
e s tnb l  ishmcnt . 

I t  i s  n o t  the i n t e n t  of t h i s  paper t o  
d i s c u s s  t he  p r o s ,  cons o r  economics of m i s t l e -  
toe  c o n t r o l  but  to  sugges t  some techniques  
a f t e r  t he  p o l l  t i r i n g  and d e c i s i o n  maktng has  
been done. I am presuming t h a t  the land 
manager has  dec ided  t o  i n s t i t u t e  a  p o l i c y  of  
m i s t l e t o e  c o n t r o l  o r  a t  l e a s t  is e v a l u a t i n g  
the c o s t s  of va r ious  t r ea tmen t s  s u b j e c t  t o  
s e l e c t i n g  a  t r e a  h e n t .  P re sc r ibed  f i r e ,  
previous  1 y  sugges ted  by a  number o f  r e s e a r c h e r s  
(Baranyay and Smith 1972, Donoghue and Johnson 
1975, G o t t f r i e d  and Emby 1977, K i i l  1969, and 
o t h e r s  l i s t e d  by Alexander and fiawksworth 1975) ,  
i s  merely one o f  a number o f  t o o l s  which 
may be a p p r o p r i a t e  t o  t he  job .  In  the case  
of lodgepole p ine  (Einxs- contor-t_a_ v a r .  l a t i f o l i a  
Engelm .) , which i s  r e l a t i v e l y  easy  t o  k i l l ,  
and has a  pe rpe tua l  and ready supply of seed  
held i n  s e r o t i n o u s  cones ,  f i r e  has  t o  be  a  
s t r o n g  c a n d i d a t e .  If  burning  c o n d i t i o n s  a r e  
r i g h t ,  t h e r e  is  no cheaper way to  cover  an 
a r e a  than wi th  f i r e ;  however, t h e r e  may be 

?!~resented a t  t h e  Symposium on Dwarf M i s t l e t o e  
Control  Through F o r e s t  Management, Berkeley,  
C a l i f .  A p r i l  11-k3, 1978. 

2/ Research S c i e n t i s t ,  Canadian F o r e s t r y  
S e r v i c e ,  P a c i f i c  Fo res t  Research C e n t r e ,  506 
West Burnside Rd. ,  V i c t o r i a ,  B.C. 

e i t h e r  environmental  o r  p o l i t i c a l  r e s t r a i n t s  
o r  unfavourable  weather  regimes t h a t  prec lude  
o p e r a t i o n a l  u s e  of f i r e .  

Keep i n  mind, m i s t l e t o e  e l i m i n a t i o n  is an 
i n t e r m e d i a t e  o b j e c t i v e  - t h e  end o b j e c t i v e  is 
economical f i b e r  product ion .  With t h i s  i n  mind, 
c o s t  comparisons of v a r i o u s  t r e a t m e n t s  must 
i nc lude  c o s t s  of s t and  e s t ab l i shmen t  i f  the  
means of s t and  e s t ab l i shmen t  a r e  des t royed by 
the  s a n i t i z i n g  t r ea tmen t .  

The s p e c i f i c  a r e a  d i s c u s s e d  i n  t h i ~  paper 
is a  t r i a n g u l a s  p o r t i o n  of t h e  I n t e r i o r  p l a t e a u  
of  B r i t i s h  Columbia known a s  the C h i l e o t i n ,  
bounded on t h e  e a s t  by t h e  F r a s e r  R i v e r ,  on 
the  southwest  by the  Goas t l l ro~ntadns  and on 
t h e  n o r t h  by Hieway  16. L a t i t u d e s  5 4 O ~  and 
5 1 ' ~  and long i tude  122OW e n c l o s e  t h e  n o r t h ,  
sou th  and e a s t  s i d e s ,  r e s p e c t i v e l y .  The t e r r a i n  
is g e n t l y  r o l l i n g  t o  f l a t ,  ranging  i n  e l e v a t i o n  
f  ran 700 to  1500 me t re s .  Major d r a i n a g e s  deeply . 
d i s s e c t  t h e  p l a t e a u .  The dominant f o r e s t  cover 
on the  p l a t e a u  a r e a s  a r e  mu1 t i - aged ,  mu1 ti- 
l e v e l e d  s t a n d s  of lodgepole  p i n e ,  t h e  r e s u l t  
of e x t e n s i v e  low i n t e n s i t y  f i r e s  o c c u r r i n g  a t  
20- t o  40-year i n t e r v a l s .  Each f i r e ,  i n  Turn, 
t h i n s  t h e  s t a n d ,  p repa res  a  seed  bed ,  opens a  
vary ing  number of  s e r o t i n o u s  cones and a l lows 
nonsero t inous  cones to. open through increased  

i 
1 
i 

exposure.  The opened s t a n d  pe rmi t s  suf  f  i c  i e n t  i 
l i g h t  t o  t h e  f o r e s t  f l o o r  t o  permi t  e s t a b l i s h -  1 
ment of advanced r e g e n e r a t i o n  which, i n  t u rn ,  
is i n f e c t e d  wi th  dwarf m i s t l e t o e  from t h e  over- 
s t o r y  remnants. Occas ional  s m a l l  a r e a s  of  
d e n s e r ,  even-aged s t a n d s ,  i n d i c a t i n g  a r e a s  of 1 
h ighe r  f i r e  i n t e n s i t i e s  a r e  s c a t t e r e d  through- 
ou t  t h e  a r e a .  These even-aged , denser ,  more 
t y p i c a l  lodgepole  p ine  s t a n d s  tend t o  be  f rde  

I 
of m i s t l e t o e .  I 

I n  g e n e r a l ,  t h e s e  C h i l c o t i n  p ine  s t ands  
rank low on t h e  spectrum of market v a l u e  of 
lodgepole  p ine  and because of t h e  c o l d ,  dry  
c l i m a t e  (annual  p r e c i p i t a t i o n  429 mm ("16.5") 
growing sites a r e  predominantly poor. How- 
e v e r ,  t he  ass igned s i t e  c l a s s  based on height- 
age  r e l a  t i o n s h i p  of t h e  c u r r e n t  growth 
r e f l e c t s  t o  some e x t e n t  t h e  predominance of 
dwarf m i s t l e t o e .  Notwi ths tanding ,  t h e  



low s i te  classes s u g g e s t  t h a t  f o r e s t r y  p r a c -  
t i c e s ,  e s p e c i a l l y  t h o s e  t h a t  r e q u i r e  t h e  l o n g e s t  
term, s u c h  a s  s a n i t a t i o n  and  r e f o r e s t a t i o n ,  
s h o u l d  i n v o l v e  minimum i n v e s t m e n t  . 

J u d i c i o u s  u s e  o f  p r e s c r i b e d  f i r e  o f f e r s  
e x c i t i n g  p r o s p e c t s  f o r  m e e t i n g  l ow  c o s t  s a n i -  
t a t i o n  and  r e f o r e s t a t i o n  o b j e c t i v e s  f o r  a  w ide  
r a n g e  of c o n t r o l  p rog rams .  Some of  t h e s e  t e c h -  
n i q u e s ,  m o s t  o f  wh ich  a r e  n o t  new, a r e  a p p l i -  
c a b l e  t o  o t h e r  areas; however ,  t h e y  a r e  p a r t i -  
c u l a r l y  a p p r o p r i a t e  t o  t h e  C h i l c o t i n  b e c a u s e  
o f  t h r e e  c o n d i t i o n s .  ( a )  t h e r e  is r e s t r i c t e d  
o r  c o n t r o l l e d  f i r e  hse b u t  n o t  f i r e  p r o h i b i -  
t i o n ,  (b)  t h e  a r e a s  g e n e r a l l y  d o  n o t  i n v o l v e  -- 
c o n f l i c t  i n  v q l u e  of  u n d e r s t o r y  a n d  o v e r s t o r y  
s p e c i e s ,  a n d  (b) low t o  m o d e r a t e  s i tes  p r e v a i l ,  
s u g g e s t i n g  minimum c a p i t a l  i n v e s t m e n t  f o r  
r e f o r e s t a t i o n  and  s a n i t a t i o n .  

I n  t h e  C h i l c o t i n  g e n e r a l l y  a l l  m u l t i s t o r  i e d  
p i n e  s t a n d s  are i n f e c t e d .  T h e s e  s t a n d s  a r e  
c l e a r l y  e v i d e n t  o n  a e r i a l  p h o t o g r a p h s .  I n f e c -  
t e d  s t a n d s  r a n g e  f rom advanced  r e g e n e r a t i o n  on  
p r e v i o u s l y  l o g g e d  areas t o  o v e r a g e d  d e c a d e n t  
s t a n d s  and  u n d e r s i z e d  imma tu re .  Because  of 
t h e  p r e v a l e n c e  o f  m i s t l e t o e ,  some p r i o r i t y  f o r  
c o n t r o l  m u s t  b e  e s t a b l i s h e d .  Recommended 
p r i o r i t i e s  f o r  i n i t i a t i n g  m i s t l e t o e  c o n t r o l  
p r o j e c t s  f r o m  t h e  s t a n d p o i n t  o f  o p e r a t i o n a l  
f e a s i b i l i t y ,  l o w e s t  c o s t  and  a d m i n i s t r a t i v e  
a c c e p t a n c e  a r e :  

( 1 )  m e r c h a n t a b l e  s t a n d s  - s t a n d s  t h a t  a r e  
c u r r e n t l y  i n  demand by o p e r a t o r s ,  no  i nduce -  
me n t s  n e c e s s a r y .  

( 2 )  m a r g i n a l l y  m e r c h a n t a b l e  s t a n d s  - 
s t a n d s  t h a t  a r e  n o t  i n  demand by o p e r a t o r s  
and i n d u c e m e n t s  t o  h a r v e s t  a r e  r e q u i r e d .  

(3)  non -merchan t ab l e  s t a n d s  - s t a n d s  t h a t  
a r e  d e f i n i t e l y  n o t  m e r c h a n t a b l e  now, n o r  i n  
t h e  f o r s e e a b l e  f u t u r e  e i t h e r  b e c a u s e  o f  e x t r e m e  
dec ,adence ,  s m a l l  d i a m e t e r  o r  s l o w  g r o w t h  r a t e .  

O p e r a t i o n a l  a r e a s  h a v e  b e e n  s e l e c t e d  to. 
p r o v i d e  combined r e s e a r c h  and d e m o n s t r a t i o n  
u n i t s  t o  e v a l u a t e  t h e  e f f e c t i v e n e s s  and  
o p e r a t i o n a l  f e a s i b i l i t y  o f  f i r e  u s e  t o  a c h i e v e  
t h e  d u a l  p u r p o s e  o f  s a n i t a t i o n  and  r e g e n e r a -  
t i o n .  

Me-r$h-ac_r_apJ-e s t a n d s -  ( s t a n d s  t h a t  a r e  c u r r e n t l y  
i n  demand) 

From a n  o p e r a t i o n a l  s t a n d p o i n t ,  e l  im ina -  
t  i on  o f  m f k l e t o e  f rom m e r c h a n t a b l e  s t a n d s  
p r e s e n t s  a n  a b s o l u t e  minimum o f  p rob l ems .  The 
key t o  f i r e  uge  i n  t h e s e  s t a n d s  is f u e l  manage- 
ment .  T r a d i t i o n a l l y ,  a t  l e a s t  i n  t h e  C h i l c o t i n ,  
l o d g e p o l e  p i n e  s t a n d s  a r e  c l e a r  c u t  u s i n g  

f e l l e r  - b u n c h e r s  and  f u l l  t r e e  f o r w a r d i n g  w i t h  
g r a p p l e  o r  c h o k e r  equ ipped  r u b b e r - t  i r e d  s k i d d e r s .  
Topping  and l i m b i n g  is done  e i t h e r  m a n u a l l y  o r  
by mach ine  on t h e  l a n d i n g .  T h i s  t y p e  of  l o g g i n g  
is f a v o u r e d  and  h a s  been  a d v o c a t e d  by f i r e  p ro -  
t e c t i o n  i n t e r e s t s  and ,  e x c e p t  o n  w i n t e r  logged  
a r e a s ,  g e n e r a l l y  r e s u l t s  i n  more t h a n  s u f f i c i e n t  
s t o c k i n g .  Waste p i l e s  a t  t h e  l a n d s  a r e  s u b s e -  
q u e n t l y  i g n i t e d  d u r i n g  t h e  l a t e  f a l l  and a l l o w e d  
t o  b u r n  o u t  t h rough  t h e  w i n t e r .  T h i s  method i s  
a n  extremely e f f e c t i v e  way of  f u e l  h a z a r d  a b a t e -  
m e n t ;  i n  f a c t ,  s o  e f f e c t i v e  t h a t  p r e s c r i b e d  
b u r n i n g  can  o n l y  b e  accompl i shed  i n  e x t r e m e  
b u r n i n g  c o n d i t i o n s .  The p rob l em o f  b u r n i n g  
t h e s e  a r e a s  is a c c e n t u a t e d  by summert ime g r a z -  
i n g ,  which  p r e v e n t s  t h e  deve lopmen t  o f  s u f  f i -  
c i e n t  g r a s s  t o  a i d  f i r e  s p r e a d .  The o b j e c t i v e  
of f u e l  h a z a r d  a b a t e m e n t  was a d m i r a b l y  accom- 
p l i s h e d  a n d ,  i f  t h e  s i l v i c u l t u r a l  i m p l i c a t i o n s  
of  n u t r i e n t  removal  c a n  b e  accommodated,  t h e  
p r a c t i c e  s h o u l d  be  c o n t i n u e d  where  b u r n i n g  is 
n o t  n e c e s s a r y .  The a c c e p t a n c e  of  t h e  b roadened  
r o l e  of  p r o t e c t i o n  t o  i n c l u d e  i n s e c t  and d i s e a s e ,  
howeve r ,  b r i n g s  t h i s  f u e l  management p r a c t i c e  
o f  h a z a r d  a b a t e m e n t  i n t o  con,f l i c t  w i t h  r e q u i r e -  
ments  f o r  t h e  u s e  of f i r e  f o r  m i s t l e t o e  c o n t r o l .  
Thus t h e  f i r s t  t a s k  a f t e r  a c c e p t a n c e  of r e spon -  
s i b i l i t y  f o r  a  c o n t r o l  program is t o  d e s i g n a t e  
t h e  s p e c i f i c  a r e a  of  e a c h  c u t b l o c k  whe re  c o n t r o l  
is n e c e s s a r y .  Roth t h e  g e n e r a l  and s p e c i f i c  
z o n i n g  of p o s s i b l e  m i s t l e t o e  a r e a s  c a n  b e  
a c h i e v e d  f rom a e r i a l  p h o t o s .  The p r e s e n c e  of  
o p e n ,  f i r e  t h i n n e d  s t a n d s  is a l m o s t  a  g u a r a n t e e  
o f  m i s t l e t o e  p r e s e n c e .  The e s s e r i t l a l  i n g r e -  
d i e n t  d i c t a t i n g  t h e  need  f o r  p o s t  l o g g i n g  s a n i -  
t a t i o n  is t h e  p r e s e n c e  of advanced  r e g e n e r a t  i o n .  
Remember t h e s e  a r e  n o t  homogenous s t a n d s ,  and 
l o c a l i z e d  a r e a s  w i t h i n  a  c u t b l o c k  w i l l  s u p p o r t  
d e n s e r ,  even-aged s t a n d s  t h a t  a r e  m i s t l c . t n e  
f r e e  o r  a r e  t o o  d e n s e  t o  pclnni t advance  r e g e n c r -  
a t  i o n .  Such a r e a s  s h o u l d  be d e s i g n a t e d  a n d  
g round  ctrccked p r  l o r  t o  l o g g i n g  , b e c a u s e  t h e y  
w i l l  be  d i f f i c u l t  t o  d i s t i n g u i s h  from t h e  
r e m a i n d e r  of  t h e  c u t b l o c k  a f t e r  t h e  a r e a  is . . 
l o g g e d .  I f  d e s i g n a t e d  p r i o r  t o  c u t t i n g ,  t hvv  . ' r  

c a n  be i s o l a t e d  by g u a r d s  o r  r o a d s  i n t e g r a t r d  
i n t o  t h e  l o g g i n g  p l a n .  O f  c o u r s e ,  ttrc ctmmon 
s e n s e  p e r i m e t e r  measu rcas recommended f o r  
m i s t l e t o e  a r e a s  s h o u l d  be  o b s e r v e d .  

The key  t o  a c h i e v i n g  n f u e l  complex t h a t  
f a v o u r s  f  irrb u s c  i s  to be  aware  of t h e  r e q r ~ i r e -  
ment p r i o r  t o  s e l l i n g  t h e  t i m b e r .  At t h i s  timi., 
t h e  c o n t r a c t  c a n  b e  w r i t t e n  t o  e n s u r e  t h a t  
l i m b i n g  e i t h e r  by hand o r  by m e c h a n i c a l  means 
is d o n e  p r i o r  t o  f o r w a r d i n g .  A f t e r  a b o u t  f o u r  
w e e k s ,  t h e  r e d  f o l  i a g e d  l o d g e p o l e  p i n e  s l a s h  
p r o v i d e s  a  f u e l  complex  t h a t  w i l l  p r o v i d e  
e x c e l l e n t  f i r e  c o v e r a g e  w i t h  minimum d r y i n g .  . 
T h i s  a l l ( ~ w a  a  l and  manager  in  v i r t u a l l y  any  
c l  imat  i c  reg ime t o  a c h i e v e  gootl s a n i t . ~ t  ion 
w i t h  ;I mirrimun of  i ~ r l i t i o n  c s f l o r t .  A wide  
l a t i t u d e  o f  b u n l i n g  cond i  t i o n s  a r e  a l s o  , ~ v , i i l -  



a b l e ,  dependent on the  need f o r  seedbed expo- 
sure.  requirements  and f i r e  c o n t r o l .  S u m e r  
n igh t  burns,  when ad j acen t  timber s t a n d s  w i l l  
not ca r ry  f i r e ,  involve  a  minimum of i g n i t i o n  
e f f o r t  and low cont\rol c o s t s .  Treatment c o s t s  
of l e s s  than $10 p e r  a c r e  should be expected.  
Fuel complexes t h a t  favour f i r e  u se  can  be 
c r ea t ed  with lower c o s t s  because only useable  
ma te r i a l  is forwarded. Savings i n  energy ,  
landing  expansion and c leaning  and f i n a l l y  t he  
need to  burn landing p i l e s  i s  e l imina ted .  
F i r e  p a r d  cons t ruc t ion  must be s p e c i f i e d  i n  
the  c o n t r a c t  and completed while  machines a r e  
s t i l l  on the  ope ra t ion .  Perimeter  guards ,  
one c a t  b lade  wide a r e  s u f f i c i e n t  f o r  c o n t r o l .  
I f  c a r e  is exerc ised  t o  ensure  veh icu l a r  acces s ,  
sav ings  i n  per imeter  mop up and p a t r o l ,  using 
po r t a  tankers  w i l l  be pos s ib l e .  One pas s ,  
d r i v a b l e  cons t ruc t ion  is poss ib l e  w i th  a  D 7  
o r  l a r g e r  dozer  a t  a  r a t e  of  about 1 bn ( .6  
miles)  per hour;  t h i s  equates  t o  a  c o s t  of  
about $50/km ($80/mile) .  b p  up e f f o r t s  w i l l  
be minimized i f  waste  from guard cons t ruc t ion  
is pushed t o  the  o u t s i d e  of t he  a r e a  and kept  
a s  low a s  pos s ib l e .  A c l ean  inner  per imeter  
w i l l  v i r t u a l l y  e l imina t e  hang f i r e s  a t  t he se  
c r i t i c a l  l o c a t i o n s .  

A 1  though e x c e l l e n t  m i s t l e t o e  s a n i t a t i o n  
can be achieved on c u r r e n t l y  logged a r e a s  by 
these  s imple techniques ,  t h e r e  is a  s t r o n g  
p o s s i b i l i t y  t h a t  t he  seed i n  s lash-borne cones 
w i l l  be  destroyed and p l a n t i n g  w i l l  be requi red .  
We know t h a t  f a s t  spreading ,  s h o r t  res idence  
time f i r e s  can leave  su rv iv ing  seed  both i n  
s l a s h  and on advanced regenera t ion .  Of ques- 
t i on  is whether i t  i s  o p e r a t i o n a l l y  f e a s i b l e .  
That i s ,  is t h e r e  s u f f i c i e n t  l a t i t u d e  i n  f i r e  
behaviour between complete seed m o r t a l i t y  
and adequate s tock ing  and good f i r e  coverage 
t o  be o p e r a t i o n a l l y  f e a s i b l e .  In t he  case  of 
w in t e r  l ogg ing ,  where minera l  seedbed is 
lacking ,  t he  longer  f i r e  res idence  pefiod 
requi red  t o  provide mineral s o i l  suggests  t h a t  
a l l  s lash-borne seed w i l l  be des t royed .  

There a r e ,  however, o the r  a l t e r n a t i v e s  
f o r  s t and  e s t ab l i shmen t ;  a  seed t r e e  c u t  
followed by burning,  o r  seeding  o f  c l e a r  c u t  
broadcas t  burned a r e a s  w i l l  be l e s s  c o s t l y  
than p l an t ing .  

In any even t ,  even wi th  a  token mis t l e -  
toe c o n t r o l  po l i cy ,  the  low c o s t  of f i r e  
s a n i t a t i o n  on f u t u r e  ha rves t  a r e a s  must 
r ece ive  h ighes t  p r i o r i t y  and should be  con- 
ducted a s  r o u t i n e  procedure. 

Marginal s t ands :  s t ands  t h a t  a r e  not  i n  - 
demand and inducements t o  ha rves t  a r e  neces- 
s a r y .  

The main d i f f e r e n c e  between these  s t a n d s  

and t h e  merchantable s t a n d s  is t h a t  e x t r a  cos t  
e i t h e r  i n  stumpage allowance ar. d i r e c t  s u b s i d i e s  
may be requi red  t o  induce h a r v e s t .  Margina l i ty  
may be due t o  low volume, sma l l  d i ame te r ,  o r  
decadence. These s t a n d s  should &ceive second 
p r i o r i t y  f o r  t rea tment  except  i f  they occur on 
a  p a r t i c u l a r l y  good growing s i t e .  I f  t h i s  i s  
the  c a s e ,  then s a n i t a t i o n  and rehab11 i t a t  ion  
should be i n i t i a t e d  a s  soon a s  p r a c t i c a l .  I f  
t he  growing s i t e  i s  f  avourable ,  then logging  
should be induced wi th  s u b s i d i e s  i f  necessary 
and the  f u e l  management p r a c t i c e  suggested fo r  
t he  merchantable s t a n d s  followed. Presumably 
t h e  b e t t e r  growing s i t e s  a r e  b e t t e r  a b l e  to  
show economic r e t u r n s  on the  h ighe r  r e f o r e s t a -  
t i o n  c o s t  bu t  g r e a t e r  success  expected from 
p lan t ing  . 

I f  these  marginal ly commercial s t ands  a r e  
on poor t o  medium s i t e s ,  then a  l ea s t - cos t  
t reatment  t h a t  accomplishes both s a n i t a t i o n  
and r e f o r e s t a t i o n  should be attempted. 

F i r e  can be appl ied  t o  accomplish both 
o b j e c t i v e s  i n  a  v a r i e t y  of  methods s u b j e c t  t o  
c o n s t r a i n t s  on cond i t i on  and intended use of 
t h e  harves ted  wood. I f  t h e  s tand  is b a s i c a l l y  
sound and processing inc ludes  ch ipping ,  then 
f i r e  scorched wood mst  b e  minimized. In  t h i s  
i n s t a n c e ,  a  seed t r e e  c u t  l e av ing  20 t o  30 
t r e e s  pe r  h e c t a r e  w i l l  s e r v e  a s  t h e  seed source. 
The f u e l  management p r a c t i c e  of  l imbing on the 
a r e a  w i l l  provide f u e l  f o r  good f i r e  coverage 
t o  s a n i t i z e  and adequate h e a t  t o  l i b e r a t e  seed 
from t h e  s e ro t inous  cones. This  f i r e  prescrip-  
t i o n  must c a l l  f o r  exposure of about  60% min- 
e r a l  s o i l  and be of s u f f i c i e n t  i n t e n s i t y  t o  
k i l l  t h e  seed  t r e e s .  I f  m o r t a l i t y  of  seed 
t r e e s  is not  achieved,  they must be  f e l l e d  
w i th in  t h r e e  yea r s .  

I f  decadence is preva len t  and long bu t t i ng  
is required o r  i f  p rocess ing  does not  inc lude  
chipping of m i l l  v a s t e ,  then underburning t h e  
s t and  us ing  a  con t ro l l ed  i n t e n s i t y  s u r f a c e  
f i r e  w i l l  provide s a n i t a t i o n ,  seedbed and seed. 
Regulat ion of f i r e  i n t e n s i t y  is achieved by 
s t r i p  head f i r e s  and vary ing  and d i s t a n c e  
between subsequent s t r i p s .  The f i r e  i n t e n s i t y  
requi red  is dependent on t h e  q u a n t i t y  of seed 
necessary t o  provide t h e  d e s i r e d  s tock ing  and 
the  p o s i t i o n  of t h e  cone crop r e l a t i v e  t o  t he  
flame zone. I f  t h e  d i s t a n c e  between t h e  flame 
zone and t h e  cones is l a r g e ,  l i t t l e  seed w i l l  
be  l i b e r a t e d ;  i f  t he  d i s t a n c e  is sma l l ,  a  
nea r  maximum amount of  seed w i l l  be l i b e r a t e d .  
Fu r the r  s tock ing  con t ro l  can be exe rc i s ed  
dur ing  t h e  logging ope ra t ions .  I f  judged t o  
be u n d e r s t o c k d ,  then tops  can be l e f t  on 
t h e  a r e a ;  i f  s a t i s f a c t o r i l y  s tocked by t h e  
f i r e ,  then tops  should b e  removed t o  reduce 
a d d i t i o n a l  l i b e r a t i o n  of seed from slash-borne 
cones. F i r e  p r e s c r i p t  ions  f o r  t h i s  procedure 



must ensure  t h a t  about 60% of  the  a r e a  has 
exposed mineral  s o i l  i f  w i n t e r  logging fol lows 
the  burn. I f  t he  a r e a  is t o  be logged i n  t h e  
summer, then t h e  exposure of mineral  s o i l  by 
machinery prec ludes  the  need f o r  mineral  s o i l  
exposure by f i r e .  I n  t h i s  case ,  t he  p re sc r ip -  
t i o n  merely r equ i r e s  spread  i n d i c e s  t h a t  w i l l  
ensure  good coverage and adequate i n t e n s i t i e s  
t o  a f f e c t  t h e  cone zone. 

Non-merchantable s t ands :  Stands t h a t  a r e  
d e f i n i t e l y  not  merchantable now, nor  i n  the 
fu tu re .  

Treatment of t he se  s t a n d s  would be included 
i n  t h e  most i n t e n s e  l e v e l  c o n t r o l  program. Not 
only does t rea tment  of t h e s e  a reas  i n c u r  f u l l  
d i r e c t  c o s t s  of c o n t r o l  t o  t h e  agency, they 
a l s o  involve  he  a r e a  o f  most unce r t a in ty ,  Who 
can say fo r  ce  i.t a i n  t h a t  a s tand  v i l l  np t  be 
merchantable o r  at l e a s t  marginal ly merchantable 
i n  t e n  yea r s '  time? In  some cases  of  extreme 
decadence o r  extremely heav i ly  i n f ec t ed  young 
s t ands ,  t h e r e  may not  b e  nuch doubt ,  bu t  t h e r e  
w i l l  be  i n s t ances  of bo th  types  of s t a n d s  t h a t  
w i l l  b e  i n  a gray a r ea .  However, I s t a r t e d  
out  by say ing  I wasn't  going t o  d e a l  with t he  
" t r e a t  - don ' t  t r e a t "  ques t ion .  I r e p e a t ,  we 
a r e  i n  t h e  t rea tment  s e l e c t i o n  phase. I t  is 
assumed t h a t  t h e  f u l l  c o s t  of t r e a t i n g  these  
a r e a s  w i l l  have t o  be  borne by t h e  l and  manage- 
ment agency wi thout  any immediate r e tu rn .  With 
t h i s  i n  view, not  only should t he  worst  s t a n d s  
be t r e a t e d  f i r s t  t o  g ive  as much leeway f o r  
e r r o r  i n  f u t u r e  merchan tab i l i t y  e s t i m a t e s  b u t ,  
a l s o ,  t h e  b e s t  growing site should rece ive  
p r i o r i t y .  Treatment of t h e s e  a r e a s  need not  
cons ide r  damage t o  m a t e r i a l ;  however, i t  is  
important t h a t  t he  one sho t  e f f o r t  achieve 
dua l  o b j e c t i v e s  of s a n i t a t i o n  and r e s tock ing  
t o  des i r ed  l e v e l s .  To achieve  these  o b j e c t i v e s  
i n  both  decadent and i m a t u r e  s t a n d s ,  t h e  con- 
t r o l l e d  i n t e n s i t y  s u r f a c e  f i r e  mentioned f o r  
marginal s t a n d s  is used. P r e s c r i p t i o n s  must 
provide f o r  s u f f i c i e n t  f i r e  res idence  time t o  
provide e i t h e r  a very t h i n  r e s i d u a l  of organic  
ma te r i a l  o r  exposed mineral  s o i l  t o  ensure  a 
r ecep t ive  seedbed. Most impor tan t ly ,  however, 
t he  p r e s c r i p t i o n  must achieve a high k i l l  r a t e  
even a t  t he  r i s k  of overs tocking .  S t r i p  head 
f i r e s  s e r v e  a s  the  seed r e l e a s e  mechanism; 
bu t ,  i n  ca se s  of young s t a n d s ,  flame length  
might have t o  be r e s t r i c t e d  t o  only two o r  
t h r e e  metres .  The pos t  burn microcl imate of 
a r e a s  t r e a t e d  i n  t h i s  manner w i l l  b e  consid-  
e r a b l y  l e s s  s eve re  than t h a t  of logged a r e a s .  
Shade w i l l  be  provided by t h e  remaining snags 

and, i n  a d d i t i o n ,  t o  immediate n u t r i e n t  r e l e a s e  
from t h e  f i r e ,  t h e  needle c a s t  ' w i l l  provide 
f u r t h e r  n u t r i e n t  and p ro t ec t ion  t o  the  f r e sh ly  
f a l l e n  seed. 

This  t reatment  a t tempts  t o  d u p l i c a t e  the 1 
e f f e c t s  o,f w i l d f i r e s  wi th  two important  excep- 
t i o n s .  The modified i n t e n s i t y  provides s tock ing  
c o n t r o l ,  and follow-up by hand f e l l i n g  crews 
removes t he  su rv iv ing  t r e e s  t o  e l imina t e  the 
source  of i n f e c t i o n  t o  the  new s t and .  

The c o s t  of r e h a b i l i t a t i o n  of  t he se  s t ands  
is r e l a t i v e l y  low i f  a l l  o b j e c t i v e s  a r e  s a t i s -  
f i e d  and if 50 t o  70 hec t a re  blocks a r e  t r e a t e d .  
Cost of t rea tment  w i l l  be  most s e n s i t i v e  t o  the 
amount oI hand f e l l i n g  required t o  remove r e s i -  
dua l s .  
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