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One of the  aims of s e l e c t i o n  cu t t ing  i n  ponderosa pine f o r e s t s  is - 

t o  reduce the  heavy morta l i ty ,  from bark bee t l e  a t t a c k  and other  cause& 
t h a t  i s  common i n  most v i r g i n  stands. How much the  l o s s  can be re-  
duced is shown by a 10-yesr record a t  the  Pr ingle  F a l l s  Experimental 
Forest  i n  c e n t r a l  Oregon. Here se lec t ion  c u t t i n g  has reduced l o s s  on 
cu t t ing  areas  t o  only about one-sixth of the  l o s s  on an uncut check 
area.  

Seven l ~ r r g e  p l o t s ,  ranging from 60 t o  100 acres  each, with a 
t o t a l  a rea  of 506 acres  averaging good s i t e  IV, were c u t  over under a 
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v a r i e t y  of pa r t i a l -cu t t ing  methods i n  193'7. These cu t t ings  removed 
about 20, 40, 60, and 80 percent  of the  o r ig ins1  volume which avizraged 
16,000 board f e e t  per acre.  The 80-percent c u t  followed p r e c t i c a l l y  the  
method previously used on most extensive National Fores t  timber sa les .  
Two types of marking were applied f o r  each degree of c u t  except the 
80 percent: An economic o r  ttvalueH mcrking i n  which t r e e s  of high value 
and low earning power were removed, and a " t h r i f t "  marking i n  which the  
t r e e s  of poorest vigor a d  growth and of highest  i n s e c t  s u s c e p t i b i l i t y  
were cut .  

In  both types of marking, t r e e s  of h ighes t  r i s k ,  t h h t  is, those 
obviously decl in ing rapidly ,  w e r e  of f i r s t  p r i o r i t y  f o r  cu t t ing  even 
though of low value. The volume of these  high-risk t r e e s  averaged a b u t  
10 percent of t h e , t o t a l  o r i g i n a l  stand. These were c u t  t o  salvage what 
would be l o s t  and t o  reduce the l ike l ihood of epidemic losses .  
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After t h i s ,  under the "vslue" marking the t r e e s  of highest  n e t  I 

conversion-value were of next p r i o r i t y ;  under the  n t h r i f t f f  m~rking,  
those t r e e s  tht were the  l e a s t  t h r i f t y  and most mature. 

Since the  cu t t ings  were made, morta l i ty  from a l l  causes has been 
checked by annual i ~ o - ~ e r c e n t  c ru i ses  of the  cu t t ing  areas. During & .  
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the same period the  Bureau, of Entomology and-p lan t  Quarantine has 
made complete anpual ' records of deaths of .s tanding t r e e s  from in sec t  
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attack, e tc .  6n a 320-acre p l o t  i n  the-nearby v i rg in  ponderosa pine 
na tu ra l  area. Deaths of standing t r e e s  a r e  l a rge ly  due t o  bzrk 
bee t le  a t tack,  and a l l  such losses  a r e  commonly spoken of a s  " insect  
l o s ~ e s , ~  but severs1 other  primrry czuses, such a s  l ightning,  roo t  
d isease ,  and drought may be involved. Loss records i n  the  v i rg in  
s k n d  do not  include windfsl l ,  but  observations ind ica te  morta l i ty  
from t h i s  cause has been very l i g h t ,  
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The ayerGge voliune I ..- ".--- Jds-i . <  , - A  .from insec t s  end r e l a t ed  causes on the  - .- 
c u t t i n g s  was only 8.2 board f e e t ,  but it "was 6 times greeter ,  o r  
4gm7 board f ee t , -  i n  the  uncut f o r e s t  ( t eb le  1 ) .  As a percent of the  
stand volume, the  insect-caused l o s s  for  these s e l ec t i ve  cut t ings  was 
less than one-third of t h ~ t  for  the  v i rg in  area. 

Table 1.--iinnuai morta l i ty  per acre  on Pringle F a l l s  - 
par t i a l -cu t t ing  and uncut . . .  . s reks  - 1937-47- 

Tots1 mor t s l i ty  ( including windfall)  

80 5.7 -- .I98 -- 
Average - 
a l l  cut t ings  10.1 -112 

Loss from in sec t s ,  e tc .  (excluding - - windfall1 

Degree of cut  
(percent)  

20 7.0 9.8 .042 .080 
40 7.5 10.4 .082 . lob 
60 6.3 10.3 ,074 -175 
80 5 .7 -- .I98 -- - - .  

Average - 
a l l  cu t t ings  8.2 - - ;091 - - 

Virgin f o r e s t  49.7 .307 

~ e r c e i i t '  of s tknd volume 
' Thr i f t  
cu t t ing  

~o'lumk - board f e e t  ' 
Value 

cu t t ing  
Th r i f t  
cu t t ing  

Value 
cu t t ing  
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k f u r t h e r  comphrison of the  losses  mused by insec t s ,  e t c .  msy be 
made on the  cu t t ing  Lrea i t s e l f .  Before cu t t ing  t h i s  had been an i n s e c t  
morta l i ty  p l o t  during the  years 1931-33, inclusive.  For t h e t  period the  
averape annual l o s s  per  ac re  W&S 58.6 bobrd f e e t ,  o r  0.312 percent of 
the  green stend volume. No s i g n i f i c a n t  trend i n  r e t e  of l o s s  h2s been 
apparent on e i t h e r  t h e  v i rg in  o r  the  c u t  area  s ince  the  l a t t e r  was 
logged. 

The t h r i f t  marking shows cons i s t en t ly  lower losses  by insec t  a t t a c k  
than the v t l u e  marking. Losses from a l l  causes including windfsl l  are 
lower with t h r i f t  marking except f o r  the  60-percent cu t ,  i n  which the  
loss of th ree  l a r g e  t r e e s  by windfal l  resul ted  i n  a higher r a t e  f o r  the  
p lo t  clt by the t h r i f t  ru le .  The 20-percent c u t  was apparently a s  
e f f e c t i v e  as the  heavier cu t s  i n  reducing t o t a l  morta l i ty  f o r  t h i s  f i r s t  
10-year period. (?or bark bee t l e  losses  only, the  60- end. 80-percent. 
t h r i f t  cu t t ings  show lower volume losses  than do the  20- and 40-percent.) 
The percent of s tand k i l l e d  increased with heavier  cu t s  under both murk- 
ing ru les ,  l a r g e l y  because of the  lower reserve  volumes on which the  
percentages a r e  based. How much longkr these vbrious degrees of cu t  
will be e f f e c t i v e  i n  redue%ng morta l i ty  is s t i l l  being t e s ted .  

Bark bee t l e s  were charged d i r e c t l y  with 71 percent of the  t o t a l  
volume'lost on the  c u t  areas.  Included with " insec t  lossesu  i n  the  t ab le  
i s  a l s o  8 peicent  of t h e  t o t z l  due pr imar i ly  td- l igh tn ing  snd 2 percent  
t o  unknown causes. Wind eccounts f o r  theremaining 19 percent of t o t a l  
volume l o s t .  

Pr ingla  F a l l s  i s  considered t o  be i n  an area  of r e l a t i v e l y  l i g h t  
pine.' bee t l e  haiard,  but  it seems s i g n i f i c a n t  t h a t  the  reduction i n  l o s s  
r a t e  by p a r t i a l  cu t s  t h a t  remove the  t r e e s  of poor r i s k  and reserve those 
of h ighes t  t h r i f t  i s  s i m i l c r  t o  t h a t  experienced elsewhere i n  areaa t h a t .  
were suffer ing more severe bee t l e  damage. For example, l i g h t  s e l e c t i v e  
cu t t ings  which removed high-risk t r e e s  were m ~ d e  during the  pas t  10 years 
on the  Blacks Mountain Experimental Forest  i n  Cal i fornia  and on-lands.  of 
the Weyerhaeuser Timber Company i n  the  Klarnath Basin. These l i g h t  cu t s  
have reduced annual volume l o s s  i n  t h i s  period t o  15 t o  20 percent of 
t h a t  occurring i n  v i r g i n  stands. 

Infontion on gross and n e t  increment on the  Pr ingle  F a l l s  p l o t s  is 
now being compiled end w i l l  be made avai lable  soon. Preliminary f igures  
ind ica te  t h a t  the  average t o t a l  morta l i ty  per year s ince  1937 on the  
cuttings is only about 12 percent  of the  annual gross growth. 
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