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ABSTRACT 

An i n v e s t i g a t i o n  was made i n t o   t h e   g r o w t h  and r e l e a s e  
o f  a m ixed   immatu re   s tand   a f te r   pa r t i a l   cu t t i ng  t o  v a r i o u s   c r i t e r i a  
i n   t h e  Columbia  Forest Zone. The stand i s  f a i r l y   t y p i c a l   f o r   t h e  
zone  and  included  western  redcedar,  western  hemlock,  white  pine, 
Douglas f i r ,  l a r c h  and  aspen.  The th ree   t h inn ing   t rea tmen ts   used  
a r e  known as  improvement;  diameter 1 imit and  salvage  cuts.  

:.>it.& 
' - ' , , th$:, jmost  successful  treatment was o n e   t h a t   s e l e c t i v e l y  

. . ,  . 
: removed  th&'"white  pine,  larch  and  hardwoods  leaving  the  Douglas 

.f.ir, cedar and hemlock.  This  salvage  cut  had t h e   e f f e c t  o f  
generat fng  the  greatest   net   vo lume  increment   whi le   removing  the 
l a rges t   vo lume  o f   t imber .  
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I NTRODUCT I ON 

+&# Th is   s tudy  was e s t a b l i s h e d   i n  1957 on a n o r t h   f a c i n g   s l o p e  
on  Fosthal l   Creek  on T.F.L. 23 some 20 km n o r t h w e s t   o f  Nakusp.  The 
stand, a t  700 m e l e v a t i o n ,   i s  a f a i r l y   t y p i c a l   m i d - s e r a l   " w e t - b e l t "  
s tand,   character ized  by  immature  cedar   and  hemlock  wi th   an  overstory  
o f   wh i te   p ine ,   Doug las  f i r ,  and l a r c h   w i t h   s e v e r a l   o t h e r   s p e c i e s ,  
ma in ly   aspen.   S i te   Index   i s  30 t o  33 m* a t  1OO';years f o r   w h i t e   p i n e ,  
l a r c h  and  Douglas f i r .  

TREATMENT 

A t  t h e   t i m e  o f  t reatment ,  i t  was p o s t u l a t e d   t h a t   t h e   w h i t e  
p i n e  and  1ar .ch   wou ld   no t   surv ive   d ieease  o r   de ter io ra t ion   fo r  a f u l l  
r o t a t i o n   i n   t h e + ' w e t - b e l t " .   T h i s   h y p o t h e s i s   i n f l u e n c e d   t h e   f o u r  
t . ,reatment  pres@A+tions: 

1.. Improvement  Cut : 

Th inn ing   o f   c lumps,   the   re lease o f  high-value  stems  and 
the  removal   of   low-value  stems  where  th is  could  be  done 
w i t h o u t  damage to  r e s i d u a l s  or p r e j u d i c e   t o   f u l l   s t o c k i n g .  

2. D iameter   L imi t   Cut :  

Removal o f   t rees   above  a c e r t a i n   d i a m e t e r   c l a s s   s u c h   t h a t  
the  basal   area removed approx imate ly   equa l led   the   basa l  
area removed i n   t r e a t m e n t  1. 

3. Salvage  Cut: 

Removal o f  a l l  hardwood  species,  removal o f  a l l   l a r c h  
and w h i t e   p i n e   e x c e p t   a p p r o x i m a t e l y   f i v e   l a r c h  and f i v e  
p i n e / h a   f o r  a seed  source when t h e   f i n a l   c u t  i s  made.. 

4. Cont ro l  : 

No c u t t i n g  

Each t reatment  was r e p 1   i c a t e d   f i v e   , t i m e s ,   i n  0.1 ha*:: p l o t s  
w i t h i n  a la rger   t rea tment   a rea .  Remeasurements  have  been a t   f i v e -  
y e a r l y   i n t e r v a l s   s i n c e   e s t a b l i s h m e n t ,   w i t h   t h e   l a s t   i n   S p r i n g  1973. 
A t  t h e   t i m e  of  p ro jec t   es tab l i shment ,   . the   s tand was e s t i m a t e d   a t  
60 to  70 yea rs   o ld .  

;: 1 metre. = 3.3 f e e t  

*::l h e c t a r e  = 2.5  acres 



RESULTS 

The data  have  been  metr icated  for   the  purposes o f  t h i s  
p resenta t ion .  A summary o f   g r o w t h  t o  d a t e   i s   p r e s e n t e d   i n   T a b l e  
1. Because o f   t h e  complex  species  mix i n   t hese   s tands ,   t he   da ta  
i n   T a b l e  1 have  been d i v ided   i n to   t h ree   spec ies   g roups   (Tab le  2 ) .  
The  g roups   recogn ized  a re   the   c l imax  spec ies   fo r   tha t   s i te   (cedar  
and h e m l o c k ) ,   t h e   h i g h   r i s k   s p e c i e s   r e c o g n i z e d   i n   t h e   o r i g i n a l  
hypothes is   ( la rch   and  wh i te   p ine)   and  o thers   (p redominant ly  
Douglas f i r and  hardwoods). 

I f  t h e   d i f f e r e n c e   i n   s i z e   o f   t h e   v a r i o u s   s p e c i e s  i s  
r e c o g n i z e d ,   t h e   e f f e c t   o f   t h e   v a r i o u s  t reatments  and  the 
r e s u l t a n t   m o r t a l i t y   t r e n d   c a n   b e  seen i n   T a b l e s  3 and 4. 

. ... 

D I S C U S S I O N  AND CONCLUSIONS 

Volume Growth 

The ove ra l l   pe r fo rmance   o f   t he   va r ious   t rea tmen ts  shows a 
s t r o n g   p o s i t i v e   r e l a t i o n s h i p   w i t h   t h e   v o l u m e  o f  m a t e r i a l  and t h e  
species removed i n   t r e a t m e n t .  The c o n t r o l ,  now w i t h  a lower   ne t  
volume  than i n  1957, has a ne t   Per iod ic   Annua l   Inc rement  (P.A.1.) 
o f  -1.0 m3/hak which  can  be  compared w i th   the   bes t   per fo rmance  o f  
3.9 m3/ha f o r   t h e   s a l v a g e   c u t .  

Examina t ion   o f   t he   P .A . l . ' s   i n   Tab le  2 shows r e l a t i v e l y  
uni form  performance  by  cedar and hemlock,  regardless  of   the  volume 
removed, except   in   the  overstocked  cont ro l   t reatment .   The  growth 
of   the  "o ther"   spec ies  appears  re la ted  to   both  Douglas f i r  and  the 
hardwoods. A heavy t h i n n i n g  o f  Douglas f i r  i n   t h e   d i a m e t e r  limit 
c u t ,   p l u s  a minimal  removal o f  hardwoods,  has r e s u l t e d   i n  a 
n e g l i g i b l e  P.A. 1 .  f o r   " o t h e r   s p e c i e s " .   S i m i l a r l y  a heav ie r  
t h i n n i n g   o f  hardwoods  and a l e s s e r   t h i n n i n g   o f   D o u g l a s  f i r  i n  
both  the  improvement   cut   and  the  sa lvage  cut   has  permi t ted  the 
"o ther "   spec ies   to  make a s i g n i f i c a n t   c o n t r i b u t i o n   t o   t h e   n e t  
P.A. I .  Accu ra te   recogn i t i on  and  removal o f   t h e   h i g h   r i s k   s p e c i e s  
i n   t he   sa l vage   cu t ,   remova l   o f  many o f   t h e  hardwoods,  and r e t e n t i o n  
o f  Douglas f i r  were  the  main  causes o f  t h e  good  performance of 
tha t   t rea tment .   Whi le   Tab le  2 does appear t o  show a growth   re lease 
of  cedar  and  hemlock i n   t h e  t w o   h e a v i e r   t r e a t m e n t s ,   t h a t   b y   i t s e l f   i s  
n o t   s u f f i c i e n t   t o   e x p l a i n   t h e   p e r f o r m a n c e   o f   t h e   s a l v a g e   t r e a t m e n t .  

'd' 

.I: 
'' 1 cub ic   me t re   pe r   hec ta re  = 14.3 c u b i c   f e e t   p e r   a c r e  
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Stand   S t ruc tu re  

From observa t i on   o f   t he   s tand  and examinat ion  o f   the  data,  
i t  i s   o b v i o u s   t h a t   t h e   s t a n d   i s   u n d e r g o i n g  a t r a n s i t i o n   f r o m   " l a t e -  
s e r a l "   t o   " e a r l y - c l i m a x ' ' .   D u r i n g   t h i s   t r a n s i t i o n ,   t h e   p i o n e e r   s p e c i e s ,  
( w h i t e   p i n e  and la rch   (as   pos tu la ted) ,   p lus   Doug las  f i r  and lodgepole 
p ine )   a re   dy ing   ou t ,   t o   be   rep laced   i n   impor tance   by   cedar  and  hemlock 
a l ready   p resen t   i n   t he   s tand .  As can be seen i n   T a b l e  2, these 
species  represent  considerably  fewer  stems,  but  a much l a r g e r  
volume  than  the  cedar  and  hemlock.  Thus,  their  mottal i t y  has a 
considerable  impact  on  the  net  volume. 

The e f f e c t   o f   t h e   d i f f e r e n t   t r e a t m e n t s  on t h e   s t r u c t u r a l  
t r e n d   o f   t h i s s t a n d   c a n  be  seen i n  T.ables 11 and 4. I ln   the  t reatment  
tha t   an t ic ipa ted   the   t rend,   sa lvage  cu t t ing , ,88%  o f   the   vo lume 
removed was e i t h e r   l a r c h   o r   w h i t e   p i n e .   l h e   F e s u l  t i s   t ha t   f ewer  
t rees  have  died  and  their   average  volume  has  been  0.15  m3/tree.* 
The a v e r a g e   t r e e   i n   t h e   s a l v a g e   c u t   f o r   t h e  saille p e r i o d  was 0.27 
m3.  These  values  are compared w i t h   m o r t a l   i t y   o f  0.33 m 3 / t r e e   f o r  
t h e   d i a m e t e r   l i m i t c u t   ( a v e r a g e   t r e e  0.35  m3)  which  took  mainly 
Douglas f i r  (48%), and w i t h   m o r t a l i t y   o f  0.41 m3/ t ree  for t h e  im-  
provement  cut   (average  t ree 0.41 m 3 )  i n   w h i c h   t h e   c u t t i n g  was more 
evenly  spread  over a l l  spec ies .   Va lues   f o r   t he   con t ro l   ove r   t he  
same p e r i o d   a r e  0.41 m 3 / t r e e   f o r   m o r t a l i t y  and  0.39 m3 / t ree   f o r  
the  average  t ree.  

To d a t e ,   t h e   m o r t a l i t y  has  been  mainly  whi te  p ine,  a l though 
l a r c h  has made a m ino r   bu t   no t   i nconsequen t ia l   con t r i bu t i on .   The re  
has a l s o  been a cons i derab 1 e decrease i n   t h e  numbers (hence  vol ume) 
o f  hardwoods. So fa r ,   Doug las  f i r ,  w h i l e  show ing   g rea te r   mor ta l i t y  
than  hemlock  and  cedar  combined, i s   n o t   d e c l i n i n g  as f a s t  as e i t h e r  
l a r c h   o r   w h i t e   p i n e ;  i t  i s   i n   f a c t   s t i l l   c o n t r i b u t i n g   p o s i t i v e l y  
t o   t h e  P.A.I. 

O n e f a c t o r   t h a t   s h o u l d   b e   n o t e d   i s   t h a t   i n   a l l  remeasurements, 
no   cons ide ra t i on  was g i v e n   t o   r e c r u i t m e n t   i n t o   t h e   s t a n d .  I f  
th i s   werecons ide red ,   t he   s tock ing   o f   cedar  and hemlock  would  be 
increased. 

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  

The t rea tmen t   wh ich   gave   t he   l a rges t   y ie ld   ( sa l vage   cu t )   a l so  
l e f t   t h e   s t a n d   i n   t h e   h e a l t h i e s t   c o n d i t i o n ,  as shown by i t s   n e t   g r o w t h .  
The c o n t i n u i n g   m o r t a l i t y   i n   t h i s   t r e a t m e n t   s u g g e s t s   t h a t   t h e   t h i n n i n g  
was ra the r   conse rva t i ve ,   and   t ha t   remova l   o f   more .o f   t he   h igh   va lue  stems 
o f   l a r c h  and w h i t e   p i n e   w o u l d   h a v e   r e s u l t e d   i n  a g r e a t e r   n e t  volume 
increment   a f te r   t rea tment .  _I 

* 1 cub ic   me t re  = 35.3 c u b i c   f e e t  



The  volume  removed i n   t h e   s a l v a g e   c u t   i n  1957 was 169 m /ha. 
3 

Complete  removal  of  the  larch  and  white  pine  would  have  added 
another 55 m3/ha, a t   t h e  same t i m e   r e d u c i n g   t h e   s t o c k i n g   t o  808 
stems/ha.?: With a g r e a t e r   r e d u c t i o n   i n   t h e   s t o c k i n g  i t  i s   p o s s i b l e  
t o  speculate  on a g r e a t e r   r e l e a s e   i n   t h e   r e m a i n i n g   t r e e s .  

The  salvage  cut  was ma in l y   t he   remova l   o f   t he   h ighes t   va lue  
stems w i th  some removal o f  non-commercial  species. The subsequent 
development o f  the   s tand  has shown t h a t  i t  was a s i l v i c u l t u r a l l y  
j us t i f . i ab le   "h igh -g rade" .  From t h e   u t i l i z a t i o n a l   p o i n t  of v iew, i t  
i s  a loss to  l e a v e   t h i s   m a t e r i a l   t o   d i e  and  decay n a t u r a l l y .  

The s i l v i c u l t u r a l   v a l u e s   o f  an opera t i on   such   as   t h i s   a re  
t w o - f o l d .   F i r s t ,  a cons ide rab le   vo lume  o f   h igh   va lue   spec ies   t ha t  
wou ld   o the rw ise   be   l os t   can   be   u t i l i zed  and  second, a v igorous 
s t a n d   o f   s e m i - m a t u r e   t r e e s   i s   l e f t   t o  grow t o  a l a r g e r   s i z e  for 
f u t u r e   u t i l i z a t i o n .  I t  i s  expec ted   tha t  i f  a l ess   conse rva t i ve  
a t t i t u d e   i s   a d o p t e d  i n  s e l e c t i n g   t r e e s   t o   b e  removed, t h i s  subsequent 
g rowth   wou ld   be   a t  an  increased  ra te.  

There   i s   ev idence   t o   sugges t  t h a t ,  even  though r e l a t i v e l y  
v igorous  a t   present ,   the  Douglas f i r  i s   u n l i k e l y   t o   l a s t   t o   s t a n d  
m a t u r i t y  due t o  P h e l l   i n u s   w e i r i  i (Scott  1976).  Perhaps  the f i r  
should  have  been removed. I f  i t  had  been,  the  remaining  stocking 
o f  598 stems/ha  would s t i  1 1  be  more  than  adequate (Holmsen,. 1967) 
and i t s  r e m o v a l   w o u l d   c o n t r i b u t e   s i g n i f i c a n t l y   t o   t h e   v o l u m e  
removed. 

Before  any   a t tempt   t o   sa l vage   the   vo lumes   ava i l ab le   i n  
s t a n d s   o f   t h i s   n a t u r e ,  i t  i s   e s s e n t i a l   t h a t   t h e   p o t e n t i a l   o f   t h e  
s tand   be   accu ra te l y   i den t i f i ed   and   ca re fu l   p lann ing   be   under taken  
t o   m i n i m i z e  damage to   t he   res idua l   s tand .   On ly   ce r ta in   s tands  will 
o f f e r   t h e   n e c e s s a r y   c h a r a c t e r i s t i c s   f o r   t h e   s u c c e s s f u l   e x e c u t i o n   o f  
such a sa lvage  opera t ion .  

Management I m p l i c a t i o n s  

I t  i s   d i f f i c u l t   t o   e s t i m a t e   t h e   e x t e n t   o f   t h i s   f o r e s t   t y p e .  
The Forest  Cover maps show t h i s   p r o j e c t  as being  i ln LF(Pw)G 530, 
bu t   on ly   m inor   compos i t iona l  changes c o u l d   r e s u l t   i n  a v e r y   d i f f e r e n t  
f o res t   t ype   desc r ip t i on .   Consequen t l y ,  an accura te   s ta tement   o f   the  
e x t e n t   o f   t h i s   t y p e   c a n n o t   b e   e a s i l y   o b t a i n e d .  A q u a l i t a t i v e   d e s c r i p t i o n  
o f   t h e   e x t e n t   o f   t h i s   t y p e   w o u l d   r e s u l t   i n   t e r m i n o l o g y   s u c h  as 
"extensive".  

Jc 10 stems pe r   hec ta re  = 4 stems pe r   ac re  

- 4 -  



The n a t u r e  of the   cu t   be ing  recommended, the  sa lvage  cut ,  
i s  such   t ha t   t he   t rea tmen t   i s   em inen t l y   su i tab le   f o r   a reas   where  
o the r   cons ide ra t i ons  make c lear -cu t t ing   undes i rab le .   Watersheds  
and  highway  amenity  str ips  are  two  such  areas. The a d d i t i o n a l  
va lues   p laced   on   t he   re ten t i on   o f   f o res t   cove r  will h e l p   a m e l i o r a t e  
t h e   h i g h e r   c o s t  of th is   t rea tment   due  to   bo th   the   lower   vo lume 
removed (compared w i t h  a c l e a r   c u t )  and t h e   e x t r a   t i m e  and e f f o r t  
r e q u i r e d   t o   l e a v e   t h e   r e s i d u a l   s t a n d   i n  an undamaged c o n d i t i o n .  A 
f u r t h e r   a m e l i o r a t i n g   f a c t o r   i s   t h e   v a l u e  o f  t h e   m a t e r i a l  removed. 

O f  m o r e   t h a n   j u s t   p a s s i n g   i n t e r e s t ,   t h e   r e g e n e r a t i o n   i n   t h i s  
s t u d y   o f f e r s   a n   i n t e r e s t i n g   b i o l o g i c a l  measure o f  the  degree of 
open ing   t ha t   t ook   p lace ,   espec ia l l y  as the  t reatments  (except   the 
c o n t r o l )   a r e   n o t   r e a d i l y   p e r c e p t i b l e   t o   t h e   o b s e r v e r .   I n  a 
regenera t i on   su rvey   i n  1968, the   con t ro l   t r ea tmen t  was 42% stocked 
on a m i lac re   bas i s ;   t he   d iamete r  limit and  improvement cu ts   were  
62% and 64% s tocked  respec t ive ly ;   and  the   sa lvage  cu t  was 90% stocked. 

f o r   t h e   p e r p e t u a t i o n  
i s   l ogged   seve ra l  

The e x i s t i n g   r e g e n e r a t i o n   t h u s   o f f e r  
o f  these  stands when the   p resent   res  
years  hence. 

s a s o l u t i o n  
i dua 1 s tand 

SUMMARY 

The mos t   success fu l   t r ea tmen t   i n   t h i s   s tudy  of p a r t i a l  
c u t t i n g   i n  a mixed  spec ies  s tand  in   the  "wet-be l t "  o f  the  Kootenays 
was o n e   t h a t   s e l e c t i v e l y  removed t h e   w h i t e   p i n e ,   l a r c h  and  hardwoods 
leav ing  the  Douglas f i r  and the  cedar  and  hemlock.  The  treatment 
gave  the  greatest   net   vo lume  increment   whi le   a lso  removing  the 
l a r g e s t  volume.  The a d d i t i o n a l  removal of Douglas f i r  i s  suggested 
as b e i n g   q u i t e   f e a s i b l e .  The  treatment removed v a l u a b l e   m a t e r i a l  
tha t   wou ld   have  o therw ise  .been l o s t   t o   m o r t a l  i t y .  

I t  i s  s u g g e s t e d   t h a t   t h i s   t r e a t m e n t   i s   e m i n e n t l y   s u i t a b l e  
fo r  l o c a t i o n s  where c l e a r c u t t i n g  i s  undes i rab le .  The area manager 
i s   c a u t i o n e d   a g a i n s t   a p p l y i n g  t.he t r e a t m e n t   w i t h o u t   f i r s t   c a r e f u l l y  
a s s e s s i n g   t h e   s t a n d   s t r u c t u r e   a n d   l o c a t i o n   t o   d e t e r m i n e   t h e   f e a s i b i l i t y  
o f  t h e   o p e r a t i o n   b o t h   s i l v i c u l t u r a l l y  and economical ly .  
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Treatment 

Improvement 

Diameter L i m i t  

Sa 1 vage 

TABLE 3 

S P E C I E S  R E M O V E D . I N  THINNING 

Percentages (by Volume) Removed in   Th inn ing  

H C L Pw D f  Other 

7 4 29 29 12 19 

1 20 20 48 4 

33 55 1 10 
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