
ITS EFFECT ON SKIDDER PRODUCTIVITY IN 13 YEAR OLD RADIATA THINNING 

J. E. Gaskln 

INTRODUCTION 
An ear l ie r  LIRA Repor t  (Gaskin, 1983) described t h e  organised felling concep t  in thinning 
Rad ia t a  pine. Organised fel l ing involves a disciplined approach t o  felling t o  improve  
ext rac t ion .  The  reasons fo r  developing t h e  sys t em w e r e  : 

- increasing t h e  d rag  sizes,  t he reby  increasing t h e  utilisation of 
t h e  avai lable mach ine  capaci ty .  

- a reduction in hooking and unhooking t ime.  

- f a s t e r  t r ave l  t i m e s  

- improved recovery  of ava i lab le  s t e m  volume. 

- decreased  s t and  d a m a g e  through improved a l ignment  of s tems,  an  
improved s tandard  of delimbing, and  using slash t o  p r o t e c t  t h e  
base  of vulnerable s tems.  

A t r i a l  was  under taken  in 1 3  yea r  old R a d i a t a  thinning in Kaingaroa Fores t  t o  quant i fy  t h e  
improvements.  This  R e p o r t  discusses t h e  resu l t s  of t h a t  t r ial .  
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THE TRIAL 
The nor thern  end of C o m p a r t m e n t  260 in Kaingaroa Fores t  was  used fo r  t h e  t r ial .  The  s tand  
prescript ion is shown below : 

T a b l e  1 - S t a n d  p r e s c r i p t i o n  

Before  Thinning 
Thinning Yield Residual  

Stocking (sph) 539 302 236 
To ta l  s t e m  volume (m /ha)  196 9 8 97  
Mean merchan tab le  volume (m 3 / s t e m )  0.3 
Average  merchan tab le  length  (m) 10.9 
Merchantable  volume (m /ha)  83.5 

T h e  t r i a l  was  divided in to  four  a r e a s  of 200 m x 50  m (1 hectare) .  All a r e a s  w e r e  of f l a t  
topography wi th  windrows running eas t -wes t  (r ight  angles  t o  t h e  ex t r ac t ion  d i rec t ion)  in 
a r e a s  3 and  4 and north-south (paral lel  t o  t h e  ex t r ac t ion  d i rec t ion)  in a r e a s  1 and  2. Areas  
1 and  2 w e r e  fe l led  fo r  b u t t  ex t r ac t ion ,  while  a r e a s  3 and  4 w e r e  fel led f o r  head  ext rac t ion .  



Areas  2 and 4 w e r e  fe l led  conventional ly by t w o  f a l l e r s  f r o m  King's gang. Conventional  fel l ing 
consisted of fal l ing t h e  t r e e s  roughly in l ine  f o r  ex t r ac t ion ,  t hen  t r imming t h e  branches  off 
t h e  t o p  and s ides  of t h e  s t em.  Of t h e  branches  benea th  t h e  s t e m ,  only those  easi ly l oca t ed  
w e r e  t r immed.  For  both fa l le rs ,  a s tudy w a s  conducted  on cyc le  t i m e  per  t r e e  and  length  of 
s t e m  tr immed.  

Areas  1 and 3 w e r e  fe l led  using t h e  organised fel l ing approach by t h r e e  LIRA researchers .  
Organised fel l ing consisted of direct ional ly fel l ing t h e  t r ee s ,  aligning t h e m  for  bes t  possible 
ex t r ac t ion ,  t r imming t h e  s t e m  a s  c lose  t o  100% as was  physically possible, and  removing t h e  
slash f r o m  t h e  sec t ion  of t h e  s t e m  t o  b e  a t t ached .  Slash removed was, wherever  possible, 
placed around residual c r o p  t r e e s  t o  p r o t e c t  t h e m  during ext rac t ion .  Cyc le  t i m e s  and length  
of s t e m  t r immed  were  again  recorded.  

To t e s t  t h e  e f f e c t  of organised fel l ing versus  conventional  felling, a ful l  day ' s  machine  
ex t r ac t ion  f rom e a c h  a r e a  was  ca r r i ed  out .  The  mach ine  used, a n  Iwafuji T30 (Liley, 1985 
in prep.), was  equipped wi th  a double-drum winch with four  s t rops  per  winch rope. All 
e l e m e n t s  within t h e  skidder cyc le ,  and  t h e  d i s t ance  t rave l led  f o r  e a c h  drag,  w e r e  recorded.  
All d rags  w e r e  sca led  at t h e  landing, not ing l a rge  end d iameters ,  length,  and  sma l l  end  
d iameter .  The  number of branches  s t i l l  a t t a c h e d  t o  e a c h  e x t r a c t e d  s t e m  was  a lso  recorded.  

A Bell Logger was  used a t  t h e  landing t o  f l e e t  e x t r a c t e d  wood. 

RESULTS 
Felling 
For  both techniques of felling, t h e  t o t a l  c y c l e  consisted of t h e  e l e m e n t s  l is ted in Tab le  2. 
The  dimensions fo r  e a c h  s t e m  del imbed w e r e  a l so  recorded. Table  2 compares  t h e  resu l t s  
of t h e  s tudies  wi th  t i m e s  recorded in minutes.  

T a b l e  2  - F a l l e r  c y c l e  t i m e s  

Average  c y c l e  t ime,  min. 
(Number of observat ions in brackets )  

E lemen t  

Walk and assess 
C lea r  b u t t  
Scarf 
Backcut  
Sloven 
Trim 
C l e a r  slash 

Tota l  cyc l e  t i m e  * 
Trimmed length  (m) 

Conventional  fel l ing Organised fel l ing 

* Does not  include de lays  or  refuel l ing 

The  organised fel l ing c y c l e  t i m e  was  4.60 minutes,  100% slower than  t h e  conventional  fel l ing 
c y c l e  (2.28 min.). However,  a n  examinat ion  of t h e  delirnbed logs showed t h e  following : 

C o n v e n t i o n a l  f e l l i n g  O r g a n i s e d  f e l l i n g  

A v e r a g e  b u t t  d i a m e t e r ,  cm 2  3  2 3  
Tr immed l e n g t h ,  m  9 . 7  1 3 . 1  
s . e . d . ,  cm 1 1 . 9  ( 2 0 0  s a m p l e s )  9 . 7  ( 1 1 6  s a m p l e s )  
M e r c h a n t a b l e  v o l u m e ,  m3 / s t e m  0 . 2 0  0 . 2 7  

In t h e  organised fel l ing a r e a ,  t h e  t r e e s  w e r e  t r i m m e d  down t o  a nominal 10 c m  s.e.d., 
producing a. longer log wi th  g r e a t e r  volume than  t h e  conventional  fel l ing a rea ,  where  t r e e s  
w e r e  topped off nearer  t o  12 c m  s.e.d. 

Although t h e  cyc le  t i m e s  w e r e  100% slower,  because  t h e r e  was  m o r e  volume in t h e  organised 
fel l ing wood t h e  t i m e  per  cub ic  m e t r e  was  only 50% slower (16.75 min /m3  organised vs. 
1 1.1 5 min/m conventional).  



Extraction 
The  sequence  in which t h e  four  a r e a s  w e r e  e x t r a c t e d  was  random (de termined by tossing a coin). 
Full s topwa tch  s tudy was  ca r r i ed  o u t  ove r  t h e  fou r  days. The  f a c t o r s  recorded a r e  l i s ted  in 
Table  3. The volume per  d rag  was  ca l cu la t ed  through scal ing at t h e  landing. The  resul t s  of t h e  
s tudy a r e  presented  in Table  3. 

T a b l e  3 - S k i d d e r  e x t r a c t i o n  c y c l e  t i m e  

Average  cyc le  t imes ,  min. 

E lemen t  

Travel  e m p t y  and position 
Hook on 1 

Breakout  
Travel  loaded 
Drop and winch 
Unhook 
Blade 

Bu t t  Pull Head Pull 
Conventional  Organised Conventional  Organised 

Tota l  (not including delays)  

Notes  : 

1. P i eces  hooked on 
2. Average  haul d i s t ance  
3. Drag  volume, m 3  
4. Number of cyc le s  

In both bu t t  and head pull a r eas ,  hook on t i m e  was  less  in organised fel l ing wood, even  though 
m o r e  pieces were  hooked on in e a c h  case. Unhooking was  f a s t e r  f r o m  organised fel l ing wood in 
t h e  b u t t  pull a r ea ,  but  s lower in t h e  head  pull a rea .  
-- 
I h e  lack of d i f f e rence  in d rag  s i z e  be tween a r e a s  3 and 4 indica tes  t h a t  under head  pull 
conclitions, a 1.5 m 3  d rag  was  t h e  machine ' s  capaci ty .  The re  was  signif icant  d i f f e rence  in 
dvag s i z e  be tween t h e  t w o  b u t t  e x t r a c t e d  areas .  This  can  b e  a t t r i b u t e d  t o  t h e  d i f f e rence  in 
e x t r a c t e d  p iece  size,  through improved recovery  of ava i lab le  volume due  t o  t h e  organised felling. 

A t  t h e  comple t ion  of t h e  four  days  ex t r ac t ion ,  t h e  a r e a s  w e r e  assessed f o r  bark damage.  Bark 
d a m a g e  t o  residual s t and  : 

T r e e s  damaged  A v e r a g e  s i z e  A v e r a g e  h e i g h t  
( p e r  h e c t a r e )  % cm ( c m )  

C o n v e n t i o n a l  
O r g a n i s e d  

The  incidence of bark d a m a g e  in t h e  organised fel l ing a r e a  was  similar  t o  t h a t  in t h e  conventional  
fel l ing area .  This was  higher t han  expec ted  and higher t han  had been exper ienced  in previous 
s imilar  work. This  was  possibly d u e  t o  t h e  ope ra to r  having had l imi ted  exper ience  on th is  
skidder. The  sever i ty  of bark  d a m a g e  was  much lower in t h e  organised fel l ing area .  This  was  in 
sp i t e  of t h e  f a c t  t h a t  m o r e  pieces w e r e  e x t r a c t e d  in e a c h  d rag  f r o m  t h e  organised fel l ing areas.  

COSTS 
In Table  4, t h e  c y c l e  t i m e s  and a v e r a g e  haul volumes have  been  used t o  e s t i m a t e  expec ted  dai ly 
production. 

The  c o s t s  of opera t ing  t h e  required men  and equipment  a r e  a l so  es t imated ,us ing  t h e  LIRA 
Cost ing  Handbook approach (wells,  1981). F e a t u r e s  of t h e  cost ing : 

- a n  e x t r a  f a l l e r  has  been  added t o  t h e  gang  f o r  t h e  organised felling. 

- 20% of t h e  daily c o s t  of a Bell Logger and  ope ra to r  is included. This  
is based on t h e  s i tua t ion  of t h e  t r ial ,  and  would r e f l e c t  a ful l  t i m e  
opera t ion  where  a Bell was  used for  o t h e r  duties ,  e.g. s o m e  extract ion,  
bunching for  ano the r  skidder,  o r  loading out .  



Although t h e  a v e r a g e  haul d i s t ances  vary  within t h e  conventional  fel l ing opera t ion  be tween  
head  and  b u t t  pull, t h e  combined a v e r a g e  haul  d is tances  a r e  very  similar.  

Table 4 - Production and cost estimates 

Conventional  fel l ing Organised f e l l i ng  
Bu t t  Head Combined Bu t t  Head Combined 

Haul d is tance ,  m 
Haul volume, m 3  
Cyc le  t ime ,  min. 

Add 10% t o  cyc le  t i m e s  t o  al low 
for  minor opera t ional  delays,  
i.e. cyc l e  t ime,  min 14.4 12.4 13.4 13.0 11.8 12.4 

Productivi ty,  m 3  per  7 PMH day  44 5 0 47 7 1 5 0 6 1 

Cos t s  : 

Fa l l e r s  and saws 220 (2 men) 
Machine ope ra to r  9 5  
Iwaf uji skidder 150 
Bell (20% of $125 + $95 = $220/day) 4 4 
Incidentals,  t ranspor t  

Unit  cos t ,  $ /m3  

330 (3  men) 
9 5  

150 
4 4 

The  resul t ing e s t i m a t e d  uni t  c o s t s  show t h a t  : 

- in b u t t  pull, organised fel l ing resul ted  in a 27% reduction in logging cost .  

- in head  pull, organised fel l ing resul ted  in a 17% increase  in logging cost .  This was  
d u e  t o  t h e  machine  being l imi ted  t o  a 1.5 tonne  d rag  while head  pulling. 

- t h e  combined resul t s  of both b u t t  and head  pull showed a 10% reduction in logging 
c o s t  f rom organised felling. 

CONCLUSION 
T h e  t r i a l  showed tha t ,  by using a n  organised fel l ing method : 

- t h e  e x t r a  t i m e  and e f f o r t  involved in fel l ing and prepara t ion  was  m o r e  than  o f f s e t  
by t h e  improved skidder productivi ty.  T h e  increase  in productivi ty was  due  to;  
quicker  hooking on of m o r e  pieces, and  higher real isat ion of log volume. 

- t h e  inc idence  of bark  d a m a g e  t o  residual  t r e e s  was no t  reduced,  bu t  sever i ty  of  
d a m a g e  was. 

- logs e x t r a c t e d  t o  t h e  landing required no  f u r t h e r  t r imming o r  cleanup. 

Ref .  Gaskin, J.E. "Organised Fel l ing f o r  Thinning R a d i a t a  Pine, LIRA Repor t ,  Vol. 8 No. 12 1983 

Ref .  Wells, G.C. "Costing Handbook fo r  Logging Contractors",  LIRA, 1981. 

The costs  stated i n  t h i s  Report have been derived using the procedure shown i n  
the L I R A  Costing Handbook. They are only an indicat ive  estimate and do not 
necessarily represent the actual costs  for t h i s  operation. 

For Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.O.Box 147, 
ROTORUA, NEW ZEALAND. Phone 87-168 


