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S FROM ALTERNATIVE FELLING 
S ON STEEP COUNTRY 

G. Murphy, FRI 

INTRODUCTION 
The method of f e l l i n g  t r e e s  can a f f e c t  the  r e s u l t i n g  value recovery of the  t imber.  
A recent  LIRA report* descr ibed a FRI t r i a l  i n  Whaka S t a t e  Forest  with the  
ob jec t ive  " t o  examine products and value outputs ,  and c o s t s  of a l t e r n a t i v e  f e l l i n g  
pa t t e rns  on second crop r a d i a t a  pine on s t e e p  country".  That r epo r t  d e a l t  with 
f e l l i n g  methods, f e l l i n g  t imes,  stump he igh t s ,  b u t t  damage, and breakage and i t s  
causes in  a 41 year-old pruned and thinned s tand.  This r e p o r t  i s  a sequel t o  the  
f i r s t  r e p o r t ,  and descr ibes  the  value outputs  from the  various f e l l i n g  pa t t e rns  
and some of t he  f a c t o r s  which a f f e c t e d  these.  

TREE ASSESSMENT 
P r i o r  t o  f e l l i n g ,  each t r e e  was f u l l y  assessed using the  MARVL technique**. The 
p re - f e l l i ng  value of each s tanding t r e e  was est imated f o r  two market condi t ions ,  
domestic and expor t ,  with t h e  assumptions t h a t  breakage and stump height  were 
zero.  ( r e f .  Table 1 ) .  

The assumed "export"  market had a wider value g rad ien t  with two addi t iona l  log 
types and more r i g i d  length s p e c i f i c a t i o n s  than the  "domestic" market. 

The log types and volumes f o r  each t r e e ,  a s  pr in ted  in  t he  MARVL ou tput ,  were 
val ue-rated t o  der ive  est imated s tanding t r e e  values.  

TABLE I - ASSUMED MARKET CONDITIONS 

Min. Max. Min. Max. Max. u n i t  Value ( $ / m 3 )  
Length Length SED SED LED Export D o m e s t i c  

Lo9 TYPE (m)  (m)  ( c m )  ( c m )  ( c m )  Market Market 

In te rnodal  Peelers 2 .6  6 . 1  35 8 1 8 1 21.00 21.00 

C & I Peelers 2 . 6  6 .1  3 5 81 81 19.00 19 .00  

D o m e s t i c  Sawlogs 3.8 6 .1  2 3 - - 10.00 10.00 

P u l p  3.8 6 .1  10 - - 2 .50  2 . 5 0  

Export 1 2  

Export 8 

1 2 . 1  1 2 . 1  15 - - 40.00 N o t  
Applicable 

8.1 8.1 15 - - 40.00 N o t  
Applicable 

* " D i r e c t i o n a l  F e l l i n g  S e c o n d  C r o p  P. R a d i a t a  on S t e e p  C o u n t r y " ,  Murphy G. &  aski in J.E. 
LIRA R e p o r t  V o l .  7 N o .  1 1 9 8 2 .  

**  " A  Method o f  A s s e s s m e n t  o f  R e c o v e r a b l e  V o l u m e  b y  Log Types" ,Deadman ,  M . W .  a n d  
C . J .  G o u l d i n g ,  NZ J o u r n a l  o f  F o r e s t r y  S c i e n c e  9 ( 2 )  : 225-39 1 9 7 9  



VALUE LOSSES 

Four f e l l  i n g  p a t t e r n s  were t e s t e d  d u r i n g  t h e  t r i a l  : d o w n h i l l  (s tems c rossed)  ; 
downhi 11 (stems para1 1  e l  ) ; ac ross  s lope ;  and u p h i  11 450. 

A f t e r  t h e  t r e e s  were f e l l e d ,  t h e  breakage,  b u t t  damage, and stump h e i g h t  d a t a  were 
combined w i t h  t h e  o r i g i n a l  MARVL f i e l d  sheets  and recoded. A f t e r  p r o c e s s i n g  these  
on a  computer, new va lues  f o r  each t r e e  were determined.  H y p o t h e t i c a l  v a l u e  l o s s  
c o u l d  then  be c a l c u l a t e d  by  s u b t r a c t i o n .  These l o s s e s  were used t o  d e r i v e  l o s s /  
d iamete r  a t  b r e a s t  h e i g h t  cu rves  f o r  each o f  t h e  f e l l i n g  p a t t e r n s .  F i g u r e  I 
shows t h e  r e l a t i o n s h i p  between v a l u e  and d iamete r  a t  b r e a s t  h e i g h t  b e f o r e  and 
a f t e r  f e l l  i n g  f o r  one f e l l  i n g  p a t t e r n ,  d o w n h i l l  stems crossed.  

FIGURE I :  STEM VALUE - -- 
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Because o f  m ino r  s i t e  v a r i a t i o n s ,  t h e  d iamete r  d i s t r i b u t i o n s  f o r  t h e  f o u r  f e l l i n g  
b l o c k s  were s i m i l a r  b u t  n o t  i d e n t i c a l .  Tree s i z e  has a  l a r g e  a f f e c t  on v a l u e  
l o s s e s .  There fo re ,  t o  make a  f a i r  compar ison o f  t h e  f e l l i n g  p a t t e r n s ,  p r e - f e l l i n g  
va lues  o r  p o s t - f e l l i n g  l o s s e s  d e r i v e d  f r o m  t h e  d iamete r  r e l a t e d  cu rves  were 
a p p l i e d  t o  a  s t a n d a r d  d i a m e t e r  d i s t r i b u t i o n .  T h i s  d i s t r i b u t i o n  was t h e  average 
f r o m  t h e  f o u r  b l o c k s  f e l l e d .  

FACTORS AFFECTING VALUE LOSSES 
MARKET CONDITIONS 

The magni tude o f  v a l u e  l o s s e s  was dependent on t h e  marke t  c o n d i t i o n  assumed. 
Losses were g r e a t e r  f o r  t h e  e x p o r t  marke t  t han  t h e  domest ic ,  n o t  o n l y  i n  terms o f  
d o l l a r s  due t o  g r e a t e r  e x p o r t  l o g  va lues ,  b u t  a l s o  i n  percentage terms because o f  
t h e  more r i g i d  l e n g t h  s p e c i f i c a t i o n s  imposed on t h e  e x p o r t  l o g s  ( r e f . F i g u r e  2 ) .  

FELLING PATTERNS 

The c u r r e n t  p r a c t i c e  on s t e e p  c o u n t r y  i s  t o  f e l l  t h e  t r e e s  d o w n h i l l .  The t r e n d  
towards a c h i e v i n g  g r e a t e r  f e l l i n g  p r o d u c t i o n  has r e s u l t e d  i n  t r e e s  b e i n g  f e l l e d  
i n  a  more haphazard p a t t e r n  a l l o w i n g  t h e  stems t o  c ross .  Cross ing stems i s  one o f  
t h e  m a j o r  causes o f  breakage.  O f  t h e  f o u r  f e l l i n g  p a t t e r n s  t e s t e d ,  t h e  d o w n h i l l  
c rossed  p a t t e r n  caused t h e  g r e a t e s t  v a l u e  l o s s e s :  10.7% and 6.1% f o r  t h e  e x p o r t  
and domest ic  markets  r e s p e c t i v e l y .  Value l o s s  f r o m  t h e  f o u r  f e l l i n g  p a t t e r n s  i s  
shown i n  F i g u r e  2, w i t h  d o w n h i l l  stems c rossed  s e r v i n g  as a  base f o r  compar ison 
w i t h  t h e  o t h e r  f e l l i n g  p a t t e r n s .  

By f e l l i n g  t h e  t r e e s  d o w n h i l l ,  and t a k i n g  c a r e  t o  keep t h e  stems p a r a l l e l ,  v a l u e  
l o s s  was reduced by 2.4% ( o r  abou t  $770/ha) under  t h e  e x p o r t  marke t  c o n d i t i o n s ,  
and 1 .2% ( o r  about  $16O/ha) under t h e  domest ic  marke t  c o n d i t i o n s .  



FIGURE 2 - VALTJE LOC> F 1'01' 7C'TT~ I E.:LLIIl( ' '7 TTCFAJF 
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Value - savings 

Downhill Downhill Across Uphill 
Crossed Paralle1 Slope 

Value gained from f e l l i ng  t rees  across slope was l e s s  than fo r  
downhill (stems para1 l e l ) .  Only 1.3% ($420/ha) and 1.0% ($130/ha) could be 
achieved fo r  the export and domestic markets respectively.  Although breakage 
in the top part  of the t r e e  was reduced, some of t h i s  was o f f s e t  by greater  
stump heights.  

Value gained with uphill  f e l l i ng  resul t ing from moving the f i r s t  break 
higher u p  the t r e e  and reducing the number of pieces above the f i r s t  
break were largely o f f s e t  by the higher stumps and greater  incidence 
of b u t t  damage. The study mentioned in Reference I found t ha t  f e l l i ng  
uphill  was d i f f i c u l t  and dangerous and generally should be avoided in 
mature radiata pine. 
T R E E  SIZE 
Considerably more value i s  l o s t  when f e l l i ng  big t r e e s  than small t r e e s .  Not only 
a re  big t rees  worth more, b u t  they a re  a lso  more susceptible to  breaking u p  during 
f e l l i n g ,  thereby losing a  greater  percentage of t h e i r  value. For example, about 
4% of the value of a  t r e e  of 30 cm diameter i s  l o s t  during downhill f e l l i n g  (stems 
crossed) whereas about 14% i s  l o s t  when f e l l i ng  an 80 cm diameter t r ee .  ( f igure  3 ) .  

FIGURE 3 - VALUE LOSS VERSUS TREE DIAMETER - - -- -- 
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The reduction in average t ree s ize ,  due t o  projected future shorter rotations,  
may reduce fel l ing value losses. Because of the smaller t ree s ize ,  value 
losses could be 1 t o  2% less and value savings harder t o  achieve through 
adopting alternative fe l l ing  patterns. 

TOPOGRAPHY 

Broken topography with short slopes will cause fel l ing value losses about 
double those found on long even slopes other factors being equal. Under the 
export market conditions assumed, value loss doubled t o  around 20% when 
trees were felled across a  deep gully. This was primarily due t o  a reduction 
in the height of the f i r s t  break point. 

STUMP HEIGHT 
- 

A b o u t  30% of the value loss that  occurs during fel l ing can be linked t o  
loss of pruned log volume in the stump. For example, reducing the effective 
stump height (stump plus b u t t  damage) from 0.5 t o  0 . 1  m i s  roughly equivalent, 
in domestic market value terms, t o  moving the height of the f i r s t  break u p  
the t ree by 5 metres. Small decreases in the effective stump height will save 
hundreds of dollars per hectare in value. 

CONCLUSIONS 

Value savings can be easi ly  gained by keeping stump heights as low as 
possible and using fe l l ing  techniques which reduce the incidence of 
butt-pull, side slabbing, and other forms of b u t t  damage. 

The current method of fe l l ing  trees on steep country downhill, allowing 
stems t o  cross, generally resul ts  in the greatest  valuc loss. Most of 
th i s  loss occurs in the top half of the t ree where impact energy i s  
greatest .  However in second crop tended stands, in comparison to old 
crop*, i t  has been calculated that  changing the fe l l ing  pattern can only 
lead t o  small value savings ( u p  to 2 % )  because in this  portion product 
values are low= length specifications flexible and there are l i t t l e  
or no export or domestic high value logs. 

Felling downhill b u t  ensuring the stems remain parallel would  be the best 
pattern to adopt i f  value savings were the only reason for changing t o  an 
alternative fel l ing pattern. 

Value losses are much greater on broker1 topography, so wherever possible, 
fe l l ing across short gullies or sharp ridges should be avoided. 

* F o r  i n f o r m a t i o n  on v a l u e  s a v i n g s  f r o m  c r o s s  s l o p e  f e l l i n g  
i n  o l d  c r o p  s t a n d s  r e f e r  " D i r e c t i o n a l  F e l l i n g  o f  O l d  C r o p  
R a d i a t a  P i n e  on S t e e p  C o u n t r y " ,  G.  Murphy - N.Z. J o u r n a l  
o f  F o r e s t r y ,  V o l .  27 N o .  1 P a g e s  67 -76 ,  1982 .  
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