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NEW ZEALAND 

LONG LOG CUTTING IN THE BUSH 
FOR HAULER EXTRACTION: 

CUTTING STRATEGIES TO MlNlMlSE VALUE LOSS 
A Report by A.A. Twaddle, Harvest Planning Group, Forest Research Institute, Rotorua 

ABSTRACT 

I n c r e a s i n g 1  y  i n  t he  f u t u r e ,  the 
h a r v e s t i n g  o f  New Z e a l a n d ' s  p l a n t a t i o n  
r e s o u r c e  w i l l  e x p a n d  on t o  s t e e p e r ,  a n d  
m o r e  d i f f  i c u l  t t e r r a i n ,  r e q u i r i n g  the 
u s e  o f  c a b l e  h a u l e r s .  H a r v e s t  P l a n n e r s  
a r e  l i k e l y  t o  t r y  a n d  k e e p  l a n d i n g  s i z e s  
t o  a  m i n i m u m  a s  t h e y  a d h e r e  t o  b o t h  
e c o n o m i c  a n d  e n v i r o n m e n t a l  c o n s t r a i n t s .  

S m a l l  l a n d i n g s  may  r e q u i r e  t h a t  c l e a r -  
f e l l i n g  a g e d  R a d i a t a  p i n e  be r e d u c e d  i n  
l e n g t h  b y  the f a l l e r s  b e f o r e  i t  c a n  be 
e f  f  i c i en  tl y  h a n d 1  e d .  

T h e  c u t t i n g  o f  t he  s t e m  i n t o  s e c t i o n s  
r a t h e r  t h a n  f i n a l  l o g  l e n g t h s  i s  
p r o p o s e d  t o  m i n i m i s e  the  f a l l e r s  t a s k  
a n d  t o  e n s u r e  f i n a l  l o g - m a k i n g  i s  
u n d e r t a k e n  i n  a  m o r e  s u i t a b l e  l o c a t i o n .  
A  g e n e r a l  m e t h o d o l o g y  t o  d e v e l o p  c u t t i n g  
i n s t r u c t i o n s  i s  p r e s e n t e d  a n d  
i l l u s t r a t e d  w i t h  f o u r  e x a m p l e s .  

T h e  e f f e c t  o f  the s t e m  s e c t i o n i n g  
a p p r o a c h  on t o t a l  l o g  v a l u e  i s  
q u a n t i f i e d .  T h e  r e s u l t s  i n d i c a t e  t h a t  
w i t h  t he  u s e  o f  a n  a p p r o p r i a t e  s t r a t e g y  
o n l y  a b o u t  1% t o t a l  p o t e n t i a l  v a l u e  i s  
s a c r i f i c e d .  

INTRODUCTION 

The processing of s t e m s  in t h e  bush be fo re  
ex t r ac t ion  by c a b l e  sys t ems  is a re la t ive ly  
new expe r i ence  in r ad ia t a  p ine  harves t ing  in 
New Zealand b u t  h a s  been  prac t i sed  fo r  s o m e  
t i m e  in o t h e r  countr ies .  The  Paci f ic  
Nor thwest  region of North Amer ica  i s  where  
New Zealand logging people o f t e n  look t o  
develop the i r  ideas  in logging techniques  on  

F i g u r e  1 - C u t t i n g  t h e  s t e m  i n t o  
sect ions t o  i m p r o v e  h a n d l i n g  w i l l  be a  

v a l i d  o p t i o n  i n  m a n y  s e t t i n g s .  

widespread p rac t i s e  in th is  region and 
t h e r e f o r e  of i n t e r e s t  t o  New Zealand. But  
r a t h e r  t h a n  d i rec t ly  copy th i s  technique ,  t h e  
reasons  why log length ex t r ac t ion  is used in 
t h e  PNW mus t  f i r s t  b e  understood,  especial ly 
a s  s o m e  in t h e  PNW would avoid th i s  
p rac t i s e  if i t  w e r e  possible. T h e  reasons  for  
log length ex t r ac t ion  in t h e  PNW a r e  : 

Natura l  s t ands  conta in  a mixture  of 
spec i e s  and  a wide  r ange  of t r e e  sizes. 
Some  t r e e s  by New Zealand r a d i a t a  pine 
s t anda rds  a r e  very  large.  Cu t t ing  t o  
length enab le s  t h e s e  s tands  t o  b e  reduced 
t o  p ieces  of a m o r e  even  size.  This 
means  m o r e  e f f i c i en t  use of t h e  
ex t r ac t ion  and  loader  units. 

-- - 
s t e e p  coun t ry .  Processing in t h e  bush is a 



2. Many na tu ra l  s t a n d s  of t h e  PNW con ta in  
subs tant ia l  proport ions of s t e m  ro t .  
Bucking in t h e  bush enab le s  t h e  wors t  of 
t h i s  t o  b e  l e f t  behind. 

3. Much of t h e  hauler  e x t r a c t i o n  i s  on s t e e p  
t e r r a i n  where  road  and  landing 
cons t ruc t ion  i s  v e r y  expensive.  Cu t t ing  
t o  l eng th  enab le s  landings t o  b e  k e p t  
smal l .  

This l a t t e r  r ea son  i s  of m o s t  i n t e r e s t  t o  New 
Zealand. O u r  harves t ing  will  increasingly 
occu r  in a r e a s  w h e r e  t h e r e  will  b e  s igni f icant  
cons t r a in t s  on  landing format ion .  

Processing in t h e  bush has,  up  t o  r ecen t ly ,  
been  scant i ly  r e sea rched  in New Zealand.  
O n e  of t h e  f i r s t  s igns  of i n t e r e s t  w a s  by G .  
Murphy in 1977 wi th  "A pi lo t  s tudy  of t h r e e  
log prepara t ion  a l t e rna t ives  for  cable-  
logging" (FRI,  Economics of Si lvicul ture,  
Repor t  No. 104, unpublished). This 
invest igat ion concluded t h a t  processing t o  log 
lengths  in t h e  bush was  no t  economic  
compared  t o  t h e  convent ional  t r e e  length  
ext rac t ion .  The  s t u d y  was,  however ,  based  
on  a l a r g e  hauler  (350 kW) a n d  r e s t r i c t i ons  
on landing s i z e  w e r e  n o t  considered.  

Measurement  h a s  shown t h a t  t h e  s m a l l e r  071 
Madill (200 kW) mainta ins  a n  a v e r a g e  haul  
s i z e  of approximate ly  3.5 - 4.0 t o n n e s  (M. 
McConchie, FRI, pers. comm.). C u t t i n g  t o  
length  should e n a b l e  a b e t t e r  balancing of 
t h e  load  s i z e  f o r  t h i s  sma l l e r  mach ine  t o  
a l low t h e  hau l  s i z e  t o  b e  k e p t  t o  t h e  higher 
end  of t h i s  sca le .  

Of more  obvious conce rn  i s  t h e  need  t o  b e  
a b l e  t o  land logs on  sma l l e r  skidsi tes .  
Skidsi tes  m a y  in t h e  f u t u r e  n o t  a l w a y s  b e  
a b l e  t o  b e  cons t ruc t ed  t o  s i z e s  t h a t  a r e  
possible in mos t  of t h e  a r e a s  now harves ted .  

The  ob jec t ives  of c u t t i n g  t o  length  in t h e  
bush in New Zealand a r e  t h e r e f o r e  : 

(a )  t o  r e d u c e  t h e  l eng th  of t h e  b u t t  p iece ,  
t o  e n a b l e  i t  t o  m o r e  eas i ly  land  on  t h e  
skidsi te;  

(b) t o  r e d u c e  t h e  weight  of t h e  b u t t  p iece ,  
t o  al low t h e  breaker-out  t h e  oppor tuni ty  
t o  a t t a c h  t h e  mos t  app ropr i a t e  load  s i z e  
f o r  t h e  s i t e  (amount  of de f l ec t ion )  and  
t h e  mach ine  capac i ty .  

DEVELOPING CUTTING STRATEGIES 

R a d i a t a  pine a t  c l ea r f e l l  a g e  of 30 - 35  
y e a r s  will  p roduce  a b u t t  length* t o  t h e  f i r s t  
break  of approximate ly  2 5  - 30  m e t r e s ,  
al though t h e r e  wil l  b e  cons iderable  variat ion 
of t h i s  length.  I t  i s  t h i s  b u t t  s e g m e n t  of t h e  
t r e e ,  conta in ing  a b o u t  99% of t h e  t r e e ' s  
va lue ,  which m u s t  b e  reduced in length  and  
weight .  

How many cuts should be in t h i s  butt piece? 

Under m o s t  c u t t i n g  p a t t e r n s  t h e  2 5  t o  30 
m e t r e  l eng th  would b e  e x p e c t e d  t o  produce 
4 - 5 logs  if a long length  s o r t  (8 - 1 2  m )  is 
included in t h e  mix ,  and  6 - 7 logs if only 
s h o r t s  a r e  c u t .  C u t t i n g  a l l  of  t h e s e  logs in 
t h e  bush i s  likely t o  b e  unrea l i s t ic  f o r  a n y  of 
a number of reasons,  including t h e  
following : 

(i) The  t a s k  would p u t  a g r e a t e r  workload 
on t h e  fa l le r ,  t h e  mos t  likely 
cand ida te  t o  unde r t ake  t h e  length 
cu t t i ng .  A g r e a t e r  number  of skilled 
fa l le rs  would b e  required,  possibly 
m o r e  t h a n  a r e  present ly  avai lable.  

(ii) Cu t t ing  such  a l a r g e  number  of logs  is 
unlikely t o  b e  sa t i s f ac to ry  f rom a 
s a f e t y  poin t  of view, bo th  f o r  t h e  
f a l l e r s  when t h e y  a r e  c u t t i n g  t h e  logs 
a n d  t h e  breaker-outs  when t h e y  a r e  
s tropping in t h e  bush. Fal l ing is 
a l ready a dangerous  t a sk  wi thout  
adding log processing problems. 

(iii) Having t o  e x t r a c t  a l a r g e  number  o f  
s h o r t  logs  i s  likely t o  h a v e  a serious 
e f f e c t  on t h e  productivi ty of t h e  
e x t r a c t i o n  sys t em.  I t  would t a k e  a 
cons iderable  t i m e  t o  a c c u m u l a t e  a n  
op t ima l  load  f o r  t h e  machine.  

(iv) Dropping s h o r t  logs  under  t h e  t o w e r  
wil l  l ead  t o  jackstrawing. This  would 
c o m p l i c a t e  t h e  job f o r  t h e  skidworker,  
who will  s t i l l  b e  requi red  t o  uns t rop  
and d o  a f ina l  t r imming,  and  f o r  t h e  
loader  t ry ing  t o  s o r t  and  s tack .  

* But t  length  r e f e r s  t o  t h e  s ingle p i ece  of 
t h e  s t e m  f rom t h e  base  of t h e  s t e m  t o  
f i r s t  fel l ing break.  



(v) Many of t h e  log t y p e s  c u t  c a n  b e  
decept ive ly  similar a n d  requi re  a 
s u r f a c e  coding for  t h e  loader  ope ra to r  
t o  co r rec t ly  s e g r e g a t e  t hem.  For  
example,  a 5.3 m peeler  and  a 5.5 m 
pruned sawlog,  o r  a 4.9 m c o m p l e t e  
pruned and a 4.9 m part ial ly pruned 
sawlog,  would b e  of d i f f e r e n t  va lue  
and may  g o  t o  d i f f e ren t  des t ina t ions  
b u t  would look ve ry  similar .  Pa in t  
labelling by t h e  f a l l e r  would b e  
unlikely t o  survive t h e  t r e a t m e n t  logs 
r ece ive  during ex t r ac t ion ,  s o  t h e  
skidworker would h a v e  t o  r emeasu re  
and classify many of t h e  logs f o r  t h e  
loader opera tor .  

If n o t  4 - 6 logs t h e n  how many? 

The mos t  s imple  option i s  t o  c u t  t h e  b u t t  
p i ece  in half ,  c r ea t ing  t w o  sec t ions  of abou t  
12  - 1 5  metres .  Because of t r e e  t a p e r  
however, t h e y  would b e  of d ispropor t ionate  
volume. T o  m a k e  t h e  t w o  sec t ions  of a 
m o r e  e v e n  volume t h e  c u t  should b e  m a d e  
c loser  t o  1 2  m e t r e s  f rom t h e  bu t t .  This 
would mean  t h e  t o p  log would b e  a b o u t  1 8  
m e t r e s  long. On sma l l  sk ids i tes  under a 
shor t  t o w e r  20 - 24 m is  a b o u t  t h e  maximum 
l imi t  of t h e  e f f e c t i v e  processing a r e a  
be tween t h e  t o w e r  and  t h e  e d g e  of t h e  
skidsite. 

Cu t t ing  t h e  b u t t  p i ece  in to  more  t h a n  t w o  
long length logs begins t o  encompass  t h e  
problem a r e a s  ( i )  - (v) out l ined  above. 

Given t h a t  around 12 m e t r e s  is t h e  best 
p l ace  to  c u t  t h e  s t e m  to e v e n  t h e  weight  
distr ibut ion of t h e  t w o  pieces,  w h a t  
f lexibi l i ty should be al lowed around th i s  
posi t  ion? 

T h e  minimum c u t  position should b e  a t  10  - 
11 metres .  Shor ter  t h a n  t h i s  t h e  t o p  p i ece  
will b e  t o o  long t o  land easi ly on  t h e  sk ids i te  
and  t h e  sho r t  b u t t  log m a y  c a u s e  problems in 
ex t rac t ion .  

The  upper l imi t  should b e  a b o u t  1 5  metres .  
Above t h i s  he ight  t h e  b u t t  log would con ta in  
a disproport ionate pe rcen tage  of t h e  volume. 
The  maximum l imi t  of 1 5  m e t r e s  has  fu r the r  
s ignif icance a s  i t  i s  t h e  length  of a s t anda rd  
loggers t a p e  (although 2 5  m versions a r e  
available).  

How should t h e  f a l l e r  dec ide  where  to  c u t  
within th i s  1 0  - 15 m zone?  

All of t h e  c learwood will b e  incorpora ted  in 
t h e  bo t tom th i rd  t o  half on  t h e  f i r s t  long log 
s o  will n o t  b e  a f f e c t e d  by t h e  c u t  position. 
The  cha rac t e r i s t i c s  of t h e  second log will, 
however,  b e  set by t h e  decision of where  t o  
p lace  t h e  c u t .  

The  length of t h e  clearwood zone  is a key  
f a c t o r  in de termining  t h e  pre-empt ive  c u t  
position. Two poin ts  m u s t  now b e  borne  in 
mind : 

1. The  fa l le r  will m a k e  e r r o r s  in d e t e c t i n g  
t h e  end  of t h e  pruned zone. 

2. Because of var ia t ion  in pruning height  
and  t h e  length be tween  branch whorls  in 
Rad ia t a  pine, t h e  clearwood zone  will 
vary  considerably be tween  t r e e s  within 
t h e  s a m e  s tand .  

Any decision ru les  m u s t  t h e r e f o r e  have  
suf f ic ien t  flexibility t o  c o p e  wi th  t h e s e  
influences. 

The  f i r s t  decision t h e  f a l l e r  mus t  m a k e  a f t e r  
fel l ing t h e  t r e e  a n d  perhaps  t r imming t h e  
b u t t  is t o  l o c a t e  t h e  end  of t h e  pruned zone.  
This migh t  b e  e x p e c t e d  t o  vary  f rom 2 - 7 
me t re s .  If a pruned log c a n  b e  c u t  f rom th i s  
pruned length  t h e n  t h e  f a l l e r  will have  t o  
add  on  a n o t h e r  unpruned log length  t o  r each  
t h e  position f o r  t h e  pre-empt ive  c u t ,  i.e. 

Pruned log + unpruned log = 11-15 m e t r e s  
t o t a l  length 

The  s o r t  length  spec i f ica t ions  vary  amongst  
regions and s o m e t i m e s  operat ions.  Pruned 
logs tend  t o  h a v e  wide length l imits ,  t o  
maximise  recovery.  Some  of t h e  var ia t ion  in 
recovered  pruned sawlog length observed in 
use a r e  : 

S o m e  p r u n e d  s a w l o g  l e n g t h  
s p e c i f i c a t i o n s  

Minimum (in) Maximum ( m )  



Unpruned log s o r t  lengths  a l so  show 
cons iderable  variat ion.  In s o m e  regions  only 
sho r t  sawlogs ( less  t h a n  7 m )  a r e  c u t  while in 
o t h e r s  long length  logs (up t o  12  m)  c a n  b e  
produced. Thus severa l  s e t s  of decision ru les  
a r e  necessary  t o  cove r  t h e  various options. 
In t h e  following analysis t h e  basis of t h e  
development  of t h e  fa l le rs '  c u t t i n g  ru les  
w e r e  : 

1. Maximise c learwood recovery.  
2. Produce  long lengths  where  possible. 
3. Produce  p re fe r r ed  l eng ths  where  possible. 
4. Allow maximum flexibi l i ty s o  log 

remanufac tur ing  i s  n o t  a f f ec t ed .  
5. Rules s e t  fo r  t h e  fa l le rs  mus t  b e  simple. 

CUTTING RULES FOR FALLERS 

number of measu remen t s  should b e  expec ted  
of t h e  fal ler .  An e a s y  sys t em t o  follow is : 

1. Es t ima te  t o t a l  length  of t h e  b u t t  s t e m .  
2. Measure t h e  length of t h e  clearwood 

zone. 
3. Measure t h e  d i s t ance  f r o m  t h e  b u t t  t o  a 

c r i t i ca l  d i a m e t e r  point  (usually e i the r  25  
o r  30 cent imet res) .  

4. Measure f r o m  t h e  b u t t  t o  a c u t  position. 

With th i s  sys t em t h e  c u t t i n g  position c a n  b e  
de t e rmined  quickly a s  t h e  t o t a l  length 
e s t i m a t e  need  not  b e  accu ra t e .  The  
measu remen t s  t o  b e  m a d e  a r e  sequent ia l  and  
only requi re  t h e  f a l l e r  t o  move  o n c e  along 
t h e  s t em.  The  key  point  is however,  t h a t  
t h e  fa l le r  h a s  ava i lab le  a prepared  s e t  of 
cu t t i ng  instruct ions.  

If t h e  ru les  a r e  t o  b e  s imple,  a minimum 

Comment 

Alternative maximum stem Do not 
lengths may be chosen below cut stem 

depending upon site restrictions v 

Some by specifications 
may have 35cm as the 
critical decision point 

cleatwood 

Find 30cm 
diameter 
position 

Cut stem at 
below fixed point 

30cm 
Cut stem at 

between 

The faller would use the 
written strategy to 
select a cutting point 

F i g u r e  2 - F a l l e r s  d e c i s i o n  p a t h  for  l o g - m a k i n g  



Required log mixes vary  considerably around 
t h e  coun t ry  s o  i t  i s  n o t  feas ib le  t o  build a 
set of cu t t i ng  ru les  t o  f i t  t h e m  a l l  in t h i s  
repor t .  However,  a set of fou r  examples  i s  
demonst ra ted ,  e a c h  with a d i f f e r e n t  set of 
log s o r t s  indicat ing a methodology which 
could b e  utilised t o  develop t h e  fa l le rs  
cu t t i ng  s t ra tegy .  The  examples  a r e  : 

Opt ion  1 : a s t ra ight forward  mix of both 
pruned and unpruned sho r t  sawlogs. The  
unpruned s o r t  h a s  a single p re fe r r ed  length. 

Opt ion  2 : The  production of pruned 
pee lers ,  as wel l  as pruned sawlogs. Short  
unpruned sawlogs wi th  t w o  p re fe r r ed  lengths  
t o  b e  cu t .  

Opt ion  3 : Both comple te ly  pruned and 
part ial ly pruned sawlogs t o  b e  c u t .  Short  
unpruned sawlogs with lengths  4.9 m e t r e s  and  
longer prefer red .  

Opt ion  4 : Pruned sawlogs with both long 
and sho r t  unpruned sawlogs. Both unpruned 
so r t s  have  p re fe r r ed  lengths. 

TESTING OF THE CUTTING OPTIONS 

A sample  of 100 t r ees ,  e a c h  measured  in 
de t a i l  a f t e r  felling for  dimensions and 
quali ty,  w a s  used t o  t e s t  t h e  e f f e c t s  of t h e  
d i f f e ren t  cu t t i ng  options. The  sample  was  
obta ined  during t h e  logging of a ' t rans i t ion '  
c r o p  s t and  in Kaingaroa Fores t .  

The  p a r a m e t e r s  of t h e  sample  t r e e s  a r e  in 
Table 1. They ind ica t e  t h a t  t h e  100 t r e e  
sample  r ep resen t s  a ' reasonably typica l '  
pruned stand,  (if such  a s t a n d  exists),  in 
t e r m s  of t r e e  s ize ,  breakage  cha rac t e r i s t i c s  
and  c learwood lengths. 

TABLE 1 : PARAMETERS OF SAMPLE 

Average Range 

DBH (cm) 48 2 1  - 69 

Tree h e i g h t  (m) 4 1 3 1  - 47 
3 Volume t o  f i r s t  break (m ) 2.4 0.6 - 5.0 

Length t o  f i r s t  break (rn) 26.8 16  - 33 

Clearwood l e n g t h  (m) 5.4 2.2 - 8.0 

T h e  e f f e c t s  of t h e  s e l e c t e d  c u t t i n g  s t r a t e g y  
w e r e  analysed by using t h e  va lue  optimising 
program AVIS. Each  s t e m  was  assessed f o r  
maximum value recovery  as if i t  we re  
processed comple te ly  on t h e  skidsi te ,  i.e. 
no rma l  prac t i se .  Then t h e  f a l l e r ' s  c u t  
following t h e  above  methodology was  
imposed upon t h e  fu l l  s t e m  a n d  t h e  r e su l t an t  
t w o  sec t ions  w e r e  assessed again  fo r  
maximum value  recovery.  

The  e f f e c t  on  va lue  of t h e  f a l l e r ' s  mimicked 
c u t t i n g  decision w a s  t h e  d i f f e rence  be tween  
t h e  t w o  sets of der ived  va lues  f o r  t h e  logs 
produced. This  i s  presented  as a pe rcen tage  
va lue  loss d i rec t ly  a t t r i bu tab le  t o  t h e  f a l l e r ' s  
cu t t i ng  s t ra tegy .  In p rac t i s e  varying levels  
of value loss could b e  expec ted  a s  both 
skidworkers  and  f a l l e r s  would m a k e  e r ro r s  
during log-making. 

Since log values vary  around t h e  coun t ry  a 
s e t  of typica l  values w e r e  used (Table 2). 
The  re la t iv i ty  be tween  pr ices  is m o r e  
impor t an t  in t h i s  t y p e  of analysis  t han  t h e  
absolu te  prices. 

TABLE 2 : ASSUMED PRICES FOR LOG SORTS 

Log s o r t  

R e l a t i v e  

va lue  (pruned 

$ Value sawlog = 100) 

P1 Pruned p e e l e r  91.50 108 

P1 Pruned sawlog 85.00 100 

PL P a r t i a l  pruned sawlog 64.00 75 

52 Longs 73.00 8 6 

L2 Longs 68.00 8 0 

52 Shor ts  

L2 Shor ts  

53 Shor ts  

R Pulpwood 15.00 

A l l  p r e f e r r e d  l e n g t h s  were g i v e n  a 7.5% va lue  

premium 



RESULTS 

Option 1 : Pruned Sawlogs Required 

Pruned sawlogs - 3.1 - 7.6 m (0.3 m inc remen t s )  
Unpruned sawlogs - 3.1 - 6.7 m (0.3 m )  6.1 m p re fe r r ed  

F a l l e r s  C u t t i n g  S t r a t e g y  - O p t i o n  1  

S t e m  l e n g t h  b e l o w  2 0  m e t r e s  : d o  n o t  c u t  
3 0  c m  d i a m e t e r  b e l o w  11 m e t r e s  : c u t  a t  1 2 . 2  m  
3 0  c m  d i a m e t e r  1 1 . 0  - 1 5 . 0  m e t r e s  : c u t  a t  n e a r e s t  0 . 3  m  m a r k  

C l e a r w o o d  zone P r u n e d  s a w 1  o g  U n p r u n e d  s a w l o g  C u t  p o s i t i o n  

< 3 . l  m  - 6 . 1  + 6 . 1  1 2 . 2  

3 . 1  - 4 . 8  3 . 1  - 4 . 6  1 0 . 1  ( 6 . 1  + 4 . 0 )  1 3 . 2  - 1 4 . 6  

4 . 9  - 7 . 6  4 . 9  - 7 . 6  6 . 1  1 1 . 0  - 1 3 . 7  

- S t r a t e g y  v a l u e  loss : 0.8% 

As wel l  as varying in pruned he ight ,  t r e e s  
will vary  in size. The re fo re  t h e  d i a m e t e r  
g rade  break ,  usually 3 0  c m ,  will  in f luence  
t h e  fa l le r ' s  decision on 113 t o  114 of a l l  
t r ee s .  Where t h e  3 0  c m  d i a m e t e r  poin t  fa l l s  
be tween  11  and 1 5  m,  t h e  fa l le r ' s  
pre-emptive c u t  should b e  a t  t h e  n e a r e s t  
0.3 m i n c r e m e n t  mark. If t h e  30  c m  mark  i s  
below 11  m t h e  c u t  should b e  m a d e  a t  a s e t  
point,  in t h i s  example,  12.2 m. This  will 
allow o n e  6.1 m unpruned log plus o n e  log of 
a lower  grade.  The  second log  will b e  of low 
value  s o  miscut t ing  will  n o t  s ignif icantly 
a f f e c t  value. 

Fo r  t h e  above  combinat ion  of pruned log 
grades ,  t h e r e  i s  a n  a d v a n t a g e  in adding t h e  
6.1 m p re fe r r ed  length  t o  t h e  pruned z o n e  

r a t h e r  t h a n  t h e  ful l  length  possible of  6.7 m. 
If t h e  f a l l e r  h a s  over-es t imated  t h e  pruned 
length  a n d  t h e  skidworker d e t e c t s  t h e  e r r o r ,  
t h e  skidworker t h e n  h a s  a 0.6 m leeway 
be fo re  h e  m u s t  w a s t e  a s e g m e n t  a t  t h e  e n d  
of t h e  long length  o r  c u t  t w o  shorts .  

Even though t h e  c u t t i n g  s t r a t e g y  f o r  t h i s  
option i s  re la t ive ly  s imple ,  t h e  f a l l e r  should 
b e  given a n  ;anambiguous s t a t e m e n t  of 
managemen t ' s  des i r e s  in t h e  fo rm of a n  
instruct ion ca rd .  This  g ives  bo th  t h e  fa l le r  
a n d  supervisor  a w r i t t e n  s tandard  and  ensures  
t h a t  both  h a v e  understanding of w h a t  will b e  
e x t r a c t e d  f rom t h e  bush. The impor t an t  
f e a t u r e  of t h i s  c a r d  i s  t h a t  i t  t e l l s  t h e  fa l le r  
where  t o  c u t  r a t h e r  t h a n  just l is t ing a set of 
log specif icat ions.  

S i m p l i f i e d  E x a m p l e  o f  the F a l l e r ' s  C u t t i n g  C a r d  f o r  O p t i o n  1 

S I D E  ONE REVERSE S I D E  
r 

CUT FOR SAFETY F I R S T  

I f  3 0  c m  m a r k  g r e a t e r  1 5  m  

P r u n e d  h e i g h t  CUT AT 

0 - 3 m  1 2 . 2  m  
3 . 1  - 4 . 8  m  a d d  1 0 . 1  m  
4 . 9  - 7 . 6  m  a d d  6 . 1  m  

CUT FOR SAFETY FIRST  

I f  3 0  c m  f a l l  i n  1 1  - 1 5  m  
CUT TO NEAREST 0 . 3  m  m a r k  

I f  3 0  c m  f a l l s  b e l o w  1 1 . 0  m  
CUT AT 1 2 . 2  m  

i 



Option 2: Peelers Required 

Pee le r  - 5.3 m 
Pruned sawlogs  - 3.7 - 7.0 m 
Unpruned sawlog - 3.1 - 6.1 m (5.5 m a n d  6.1 m p re fe r r ed )  

F a l l e r s  C u t t i n g  S t r a t e g y  - O p t i o n  2  

S t e m  l e n g t h  b e l o w  2 0  m e t r e s  : d o  no t  c u t  
3 0  cm d i a m e t e r  b e l o w  1 1  m e t r e s  : c u t a t 1 2 . 2 m  
3 0  cm d i a m e t e r  1 1 . 0  - 1 5 . 0  m e t r e s  : c u t  a t  n e a r e s t  0 . 3  m  m a r k  

- S t r a t e g y  value loss : 1.0% 

i 

The  f a l l e r  should - not  m a k e  t h e  a l loca t ion  
decision b e t w e e n  pee le r  a n d  pruned sawlog. 
This should b e  l e f t  t o  t h e  skidworker who i s  
in t h e  position t o  c h e c k  f o r  d e f e c t s  such  as 
slabbing, out-of-roundness a n d  sweep.  If t h e  
f a l l e r  m a k e s  t h e  a l loca t ion  decision a n d  t h e  
skidworker does  no t  a g r e e  and  re-cuts  
accordingly,  cons iderable  va lue  could  b e  lost .  

Another  f a c t o r  i s  t h a t  logs  c a n  t a k e  s o m e  
t i m e  t o  b e  e x t r a c t e d  t o  t h e  sk ids i te  a f t e r  
t h e y  h a v e  been  f a l l en  f o r  c a b l e  systems.  
Demand be tween  sawlogs a n d  pee le r s  c a n  
change  rapidly s o  i t  i s  prudent  t o  l e a v e  t h i s  
a l loca t ion  as l a t e  a s  possible. Also 
supervisors, n o t  unnatural ly in diff icul t  
t e r r a in ,  seldom e x a m i n e  c lose ly  t h e  f a l l e r ' s  
ac t iv i t i e s  b u t  usually d o  p l a c e  a t t e n t i o n  on  
t h e  t a s k  of t h e  skidworkers. T h e  decisions 
involving t h e  highest  va lue  por t ion  of t h e  
t r e e  should b e  m a d e  w h e r e  a supervisor  c a n  
readily inspect  t h e  resul ts ,  i.e. t h e  skidsite. 

C l e a r w o o d  z o n e  P r u n e d  saw1 o g  Unpruned  saw1 o g  C u t  p o s i t i o n  

< 0  - 3 . 6  m  - 5 . 5 ,  6 . 1  1 1 . 0  or  1 1 . 6  o r  1 2 . 2  

3 . 7  - 4 . 8  3 . 7  - 4 . 6  ( 6 . 1  + 4 . 0 1  1 3 . 8  - 1 4 . 7  
1 0 . 1  

( 5 . 5  + 4 . 6  1 

4 . 9  - 7 . 0  4 . 9  - 7 . 0  5 . 5  1 0 . 4  - 1 2 . 5  

The s a m e  gene ra l  philosophy holds f o r  t h e  
c u t  position as in Opt ion  1. Where no  pruned 
logs a r e  a b l e  t o  b e  obta ined  t h e  c u t  position 
will b e  a s t anda rd  length  u p  t h e  s t e m .  The  
des i r e  f o r  t w o  prefer red  lengths,  6.1 and  
5.5 m al lows a wider cho ice  t h a n  in Opt ion  
1. 

1 

A set 10.1 m inc remen t  w a s  used  t o  add  t o  
t h e  f i r s t  set of pruned sawlog s teps ,  3.7 m t o  

4.6 m. The re  i s  a t e m p t a t i o n  t o  add  o t h e r  
options,  however,  t h e s e  c u t t i n g  decisions 
should b e  k e p t  re la t ive ly  s imple,  s o  t h e  fa l le r  
k e e p s  h is  mind on  his  ma in  t a s k  of fel l ing 
t r e e s  safely.  

The l a s t  c learwood zone,  4.9 - 7 . 0 m ,  
involves t h e  addi t ion  of a s t anda rd  5.5 m 
length.  I t  i s  possible t h a t  t h e  option of 
adding  a 6.1 m inc remen t  could  a l so  b e  
included. 

N o t e  t h e  f a l l e r  d o e s  n o t  judge if a 5.3 m 
pee le r  c a n  b e  c u t .  H e  c u t s  f o r  a sawlog,  s o  
if h e  dec ides  : 

Fal le r  : 5.5 m pruned sawlog + 5.5 m 
unpruned = 11.0 m c u t  

and  t h e  skidworker judges a 5.3 m peeler  
could b e  produced,  t h e n  0.2 m w a s t e  will  b e  
produced.  However ,  a higher s t anda rd  of b u t t  
prepara t ion  i s  usually necessary  f o r  a pee ler  
s o  t h e  20  c m  w a s t e  will  l ikely b e  c u t  f rom 
t h e  bu t t .  

The  skidworker m a y  choose  t o  c u t  a log wi th  
longer c learwood zone  in to  pee lers ,  foregoing 
s o m e  c learwood recovery.  Under t h e s e  
cu t t i ng  decision ru les  h e  could a l loca t e  up t o  
a 6.1 m pruned sawlog in to  a pee ler  g rade  
be fo re  any  volume loss. 



Faller : 6 . lm  pruned sawlog + 5.5 unpruned Under mos t  c i r cums tances  t h e  r e l a t i v e  va lue  
sawlog = 11.6 m be tween  pee le r  a n d  pruned sawlogs would no t  

Skidworker : 5.3 m peeler  + 6.1 m unpruned p e r m i t  m o r e  t h a n  0.5 - 1.0 m of pruned 
sawlog + 0.2 m t r i m  = 11.6 m. m a t e r i a l  t o  b e  los t  f rom a pruned s o r t  i n to  

a n  unpruned so r t .  

Option 3: Partially Pruned Logs Required 

Pruned sawlogs - 4.9 - 6.1 m (0.3 m inc remen t s )  
Part ial ly pruned sawlogs - 5.5, 6.1 m (min 2.1 m clearwood) 
Unpruned sawlogs - 3.1 - 6.7 m (0.3 m )  - logs 4.9 m +  p re fe r r ed  

F a l l e r s  C u t t i n g  S t r a t e g y  - O p t i o n  3  

S t e m  l e n g t h  b e l o w  2 0  m e t r e s  : d o  no t  c u t  
3 0  c m  d i a m e t e r  b e l o w  1 1  m e t r e s  : c u t  a t  1 2 . 2  m 
3 0  c m  d i a m e t e r  1 1 . 0  - 1 5 . 0  m e t r e s  : c u t  t o  n e a r e s t  0 . 3  m  m a r k  

1 

C l e a r w o o d  z o n e  P r u n e d  s a w 1  o g  U n p r u n e d  s a w l o g  C u t  p o s i t i o n  

0  - 2 . 0  m  - - 1 1 . 0  - 1 2 . 2  

2 . 1  - 4 . 8  5 . 5  p p . ,  6 . 1  p p .  5 . 5 ,  6 . 1  1 1 . 0  

4 . 9  - 6 . 1  4 . 9  - 6 . 1  6 . 1  1 1 . 0  - 1 2 . 2  

- S t r a t e g y  v a l u e  loss : 0 . 9 %  

Part ial ly pruned sawlogs add  a n  appa ren t  
f u r t h e r  compl ica t ion  t o  t h e  c u t t i n g  pa t t e rn .  
However, as th i s  example  shows, t h e y  d o  no t  
necessari ly pose  addit ional  problems fo r  t h e  
fa l le r .  

As t h e r e  is no  d is t inc t  p re fe rence  fo r  
unpruned logs, a p a r t  f r o m  t h o s e  longer t han  
4.9 m,  t h e r e  i s  considerable f lexibi l i ty fo r  
t h e  f a l l e r  t o  c u t  t hose  s t e m s  where  t h e  
clearwood z o n e  i s  2 m o r  less .  Cu t t ing  at  a 
0.3 m inc remen t  be tween  11.0 m a n d  12.2 m 
would ensu re  a wide r a n g e  of subsequent  
length opt ions  f o r  t h e  skidworker. 

The  next  zone,  2.1 - 4.8 m, i s  where  
part ial ly pruned sawlogs c a n  b e  produced. If 
t h e  f a l l e r  makes  t h e  bush c u t  at 11.0 t h e  
skidworkers  t h e n  h a v e  t h e  option of 
producing : 

1. 5.5 m part ial ly pruned + 6.1 m unpruned; 
0 r 

2. 6.1 m part ial ly pruned + 5.5 m unpruned. 

The  nex t  c learwood zone ,  4.9 - 6.1 m 
produces t h e  premium pruned sawlogs. T h e  
decision h e r e  is - w h a t  s t anda rd  length t o  
add?  Choosing a mid-range f igure  of t h e  
4.9 - 6.7 m p re fe r r ed  length  gives secu r i ty  if 
e r r o r s  h a v e  b e e n  m a d e  in finding t h e  end  o f  
t h e  pruned zone.  Adding 6.1 m w a s  chosen  
in th i s  example  t o  al low consistency wi th  t h e  
o t h e r  c u t  positions bu t  5.5 m might  b e  
ano the r  valid option. 

The  reques ted  log s o r t s  a r e  such  t h a t  none o f  
t h e  clearwood be tween  6.1 and  7.0 m will b e  
recovered  in e i t h e r  a pruned o r  a part ial ly 
pruned grade.  F rom 7 m on a pruned sawlog 
plus a part ial ly pruned log could b e  produced,  
however,  i t  depends  on  t h e  r e l a t ive  values o f  
pruned and  part ial ly pruned logs whe the r  t h e  
following cho ice  would b e  made .  

Pruned length 7.0 m 

(1) 6.1 m pruned sawlog + unpruned sawlog 
(2) 4.9 m pruned sawlog + par t ia l  pruned 

sawlog 



Part ial ly pruned g rades  t e n d  t o  command  option in t e r m s  of maximising va lue  recovery  
approximate ly  75% of comple t e ly  pruned is a lways  number  (2), c u t  a s h o r t  pruned 
grade. Under t h a t  pricing s t r u c t u r e  t h e  b e s t  sawlog plus a pa r t i a l  pruned sawlog. 

Option 4: Long Unpruned Sawlogs Required 

Pruned sawlogs - 3.1 - 7.0 m (0.3 m increments)  
Unpruned sawlogs - 8.6 - 12.2 m (0.6 m increments ,  11.0 a n d  12.2 m prefer red)  
Unpruned sawlogs - 3.7 - 6.1 m (0.3 m increments ,  4.9, 5.5 and  6.1 m p re fe r r ed )  

F a l l e r s  C u t t i n g  S t r a t e g y  ( 1  I - O p t i o n  4  

S t e m  l e n g t h  b e l o w  2 0  m e t r e s  : d o  n o t  c u t  
3 0  c m  d i a m e t e r  b e l o w  1 1  m e t r e s  : c u t  a t  1 2 . 2  m  
3 0  c m  d i a m e t e r  1 1 . 0  - 1 5 . 0  m e t r e s  : c u t  a t  n e a r e s t  0 . 3  m  m a r k  

- S t r a t e g y  v a l u e  loss : 5 . 7 %  

C l e a r w o o d  z o n e  P r u n e d  s a w 1  o g  U n p r u n e d  s a w l o g  C u t  p o s i t i o n  

0  - 3 . 0  m  - 1 1 . 0 ,  1 2 . 2  m  1 1 . 0  o r  1 2 . 2  m  

3 . 1  - 4 . 8  3 . 1  - 4 . 6  i 9 . 8  1 2 . 9  - 1 4 . 4  

4 . 9  - 7 . 0  4 . 9  - 7 . 0  i 5 . 5  1 0 . 4  - 1 2 . 5  

The  c u t  position f o r  t h o s e  s t e m s  where  a 
pruned log c a n n o t  b e  produced is 
s t ra ight forward ,  e i t h e r  a t  11.0 o r  12.2 m, t o  
m a t c h  t h e  p re fe r r ed  long lengths. T h e  n e x t  
s t a g e  i s  f o r  t h e  c learwood zone,  3.1 - 4.8 m. 
A long length  unpruned sawlog c a n  b e  added  
t o  t h e  pruned length. The  length  9.8 m w a s  
chosen  a s  i t  a l so  enab le s  a m i x t u r e  of a t  
l ea s t  o n e  p re fe r r ed  sho r t  length  t o  b e  c u t  : 

& 

t o  su i t  g r a d e  variations. 

A p re fe r r ed  s h o r t  length 5.5 m is  added t o  
t h e  c learwood zone  4.9 - 7.0 m t o  g ive  
leeway f o r  e r rors .  

Following t h e  above  set of c u t t i n g  
ins t ruc t ions  does ,  however,  h a v e  a signif icant  
a f f e c t  on value. Nearly 6% of t h e  potent ia l  
va lue  i s  los t  through c u t t i n g  be tween  10.4 
and  14.4 m. This i s  mainly d u e  t o  t h e  
s t r a t egy ' s  inability t o  produce  t h e  p re fe r r ed  
long lengths  11.0 and  12.2 m. 

Approximately half of t h e  number of 
p re fe r r ed  long length  logs c a n  b e  c u t  d u e  t o  
t h e  cu t t i ng  ins t ruc t ions  used above.  If t h i s  
i s  n o t  a c c e p t a b l e  t h e n  t h e  al lowable cu t t i ng  
zone  would have  t o  b e  increased  s o  t h a t  at 
l ea s t  a 11.0 m unpruned log c a n  b e  obtained.  

E f f e c t  o f  L o n g  L o g s  o f  S t r a t e g y  f 1 

B u s h  S k i d  

P r e f e r r e d  l o g s  1 2 . 2  1 5  2  4  
1 1  . O  7 1 6  

- - 

2  2  4  0  

O t h e r  L o n g s  2 4  2  7  

T o t a l  V a l u e  f $ 1 3 8 5 5  6 5 7 9  

t 



F a l l e r s  C u t t i n g  S t r a t e g y  ( 2 )  - O p t i o n  4  

S t e m  l e n g t h  b e l o w  2 0  m e t r e s  : d o  no t  c u t  
3 0  c m  d i a m e t e r  b e l o w  1 1  m e t r e s  : c u t  a t  1 2 . 2  m  
3 0  c m  d i a m e t e r  1 1 . 0  - 1 5 . 0  m e t r e s  : c u t  a t  neares t  0 . 3  m m a r k  

I C l e a r w o o d  z o n e  P r u n e d  s a w 1  o g  U n p r u n e d  s a w 1  o g  C u t  p o s i t i o n  

0  - 3 . 0  m  - 1 1 . 0  o r  1 2 . 2  1 1 . 0  - 1 2 . 2  

3 . 1  - 4 . 8  3 . 1  - 4 . 6  + 1 1 . 0  i f  p o s s i b l e  
o r  + 9 . 8  m  1 2 . 9  - 1 5 . 6  

4 . 9  - 7 . 0  4 . 9  - 7 . 0  + 1 1 . 0  i f  p o s s i b l e  
or + 5 . 5  1 0 . 4  - 1 8 . 0  

- S t r a t e g y  value loss : 1.3% 

Adopting t h e  policy of increasing t h e  
al lowable length  of t h e  f i r s t  long log t o  18 m 
and a t t e m p t i n g  t o  recover  at l e a s t  o n e  
p re fe r r ed  long length ,  e i t h e r  1 2 2  o r  11.0 m ,  
reduces  t h e  va lue  loss f r o m  a n  unacceptable  
6% t o  just ove r  1%. 

The  numbers of p re fe r r ed  long length  logs 
increased considerably wi th  t h e  changed 
cu t t i ng  s t r a t egy .  

The  d isadvantage  of t h i s  policy i s  t o  i nc rease  
t h e  a v e r a g e  volume of t h e  f i r s t  sec t ion ,  b u t  
i t  s t i l l  r ema ins  within a c c e p t a b l e  l imi t s  in 
t h e  sample  used in t h e  above  analysis.  In 
s t r a t e g y  (2) t h e  mean volume of t h e  f i r s t  
s ec t ion  i s  1.6 c u b i c  m e t r e s ,  w i th  a maximum 
sec t ion  va lue  of 4.3 cub ic  met res .  

SUMMARY 

The reduction of t h e  s t e m  in to  sho r t e r  
s ec t ions  in t h e  bush on s t e e p  coun t ry  al lows 
t h e  s t e m  length  a n d  weight  of c l ea r f e l l  a g e  
r a d i a t a  p ine  t o  b e  reduced,  s o  allowing a 
commensura t e  reduct ion  in hauler  and  
landing size. Final  log-making, however,  
because  of i t s  po ten t i a l  i m p a c t  on 
profi tabi l i ty,  should b e  under taken  where  i t  
c a n  b e  m o s t  eas i ly  and  e f f ec t ive ly  supervised 
and  monitored.  This means  t h e  f inal  
a l loca t ion  process  should e i t h e r  o c c u r  on t h e  
sk ids i te  o r  a t  s o m e  c e n t r a l  processing a rea .  
Fa l l e r s  c a n  t h e n  b e  al lowed t o  c o n c e n t r a t e  
on the i r  main  t a sk ,  felling, while  o t h e r s  in 
s a f e r  working condi t ions  c a n  c o n c e n t r a t e  on 
maximising va lue  recovery.  
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The examples  above  show t h a t  w i th  s o m e  
E f f e c t  o f  L o n g  L o g s  o f  S t r a t e g y  ( 2 1  thought ,  logical  and  s imple  cu t t i ng  

ins t ruc t ions  c a n  b e  given t o  t h e  f a l l e r  t h a t  
wil l  minimise va lue  loss a n d  maximise  t h e  
flexibility of l a t e r  c u t t i n g  opt ions  by cu t t i ng  
t h e  t r e e  i n t o  sec t ions  r a t h e r  t h a n  t h e i r  f inal  
log grades.  

Value loss f rom making a single c u t  of t h e  
s t e m  in to  t w o  sec t ions  appea r s  t o  b e  abou t  
1%. Although t h i s  ana lys is  h a s  been  based on 
t w o  sec t ions ,  i t  i s  possible a t h r e e  sec t ion  
approach m a y  a l so  b e  feasible.  

C a r e  has  t o  b e  t a k e n  when formula t ing  
decision ru les  when long log a s so r tmen t s  a r e  
included wi th in  t h e  mix,  o r  va lue  losses could 
b e  excessive.  



The  supervisor  should p r e p a r e  s imp le  c u t t i n g  
c a r d s  f o r  t h e  f a l l e r s  giving guidel ines a s  t o  
whe re  t h e  pre-empt ive  c u t  in t h e  s t e m  
should b e  made .  These  c a r d s  should b e  
updated  as required.  

Figure 3 - Final log-making should be 
carried out  i n  a s a f e ,  accessible 

locat ion so maximum a t t en t ion  can be 
p a i d  t o  q u a l i t y .  

Having t h e  f a l l e r  u se  a set of c u t t i n g  
ins t ruc t ions  which  a supervisor  h a s  developed  
t o  m a t c h  t h e  requi red  log  m i x  a t  t h e  t i m e  
ins tead  of a randomly  posi t ioned c u t  will 
s a v e  approximate ly  $25,000 p e r  y e a r  p e r  
c r e w  using t h e  r educ t ion  of t h e  s t e m  i n t o  
s h o r t e r  s ec t ions  in t h e  bush. While t h i s  f i gu re  
i s  de r ived  using t h e  100 t r e e  s a m p l e  a n d  o n e  
s e t  of log values,  i t  i nd i ca t e s  t h a t  i t  is 
worthwhile  f o r  t h e  c r e w  s u ~ e r v i s o r  t o  m e n d  
a port ion of his t i m e  be fo re  harve;ting 
begins t o  review t h e  f a l l e r s '  c u t t i n g  policy 
and  develop  a n e w  o n e  if necessary.  

This Technical Release i s  the  work o f  the 
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