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INTRODUCTION 
There  i s  a n  e s t i m a t e d  25,000 h a  of slow-growing exo t i c  spec ies  scheduled fo r  
harvest ing over  t h e  198311992 period. Their  volume is e s t i m a t e d  at 6.4 million m 3  
wi th  an  a v e r a g e  p iece  s i ze  of 0.32 m 3  (Ref.  1). The  main spec ies  a r e  Corsican 
pine, ponderosa pine and Pinus con to r t a .  

Two of t h e  major  problems in logging minor spec ies  in New Zealand a r e  t h e  high 
delimbing con ten t  and t h e  long load accumula t ion  t imes  for  conventional  cab le  
skidders. The  n e t  resu l t  of smal l  p iece  s i ze  and varying stocking levels  is under- - 
utilised ex t r ac t ion  machinery.  

Bunching with t h e  Bell Logger t o  i nc rease  skidder productivi ty is a well proven 
concept  in production thinning opera t ions  (Ref.  2) and has  been  used in clearfel l ing 
Pinus c o n t o r t a  (Ref.  3). Tasman Fores t ry  Limi ted ' s  Logging Division a t  PAurupara 
has  adopted  this  concep t  in conjunction wi th  a semi-mechanised clearfel l ing 
opera t ion  working in ponderosa pine. 

"Gang 9'' is a combination wages  and c o n t r a c t  crew. Tasman Fores t ry  Limi ted  
provides a Clark  668 skidder,  a C a t  966 loader,  and twe lve  men,  including a 
foreman.  Two owner-operators ,  one  wi th  a Hi tachi  UH07 fel ler-buncher (Ref.  4) 
and one  wi th  a Bell Logger,  m a k e  up t h e  remainder  of t h e  crew. 

TERRAIN AND STAND DETAILS 
The  sys t em is l imi ted  by t h e  shear  s i ze  t o  45  c m  d i a m e t e r  t imber  and is r e s t r i c t ed  
t o  re la t ive ly  f l a t  unbroken coun t ry  because  of t h e  l imi ted  cl imbing abil i ty of t h e  
Bell Logger and fel ler-buncher.  Fortunately,  mos t  remaining ponderosa s tands  a r e  
on this  t ype  of te r ra in .  

P i e c e  s ize  and stocking in remaining  s t ands  a r e  qu i t e  variable.  P i e c e  s i ze  
l ies  be tween .15 and .45 m 3  and s tocking  r a t e s  vary  f r o m  100 t o  1200 sph. 
Ex t r ac t ed  volumes range  f r o m  30 m 3  t o  450 m3/ha .  The  s t and  current ly  being 
logged has  an  ave rage  s i ze  of .30 m 3  and a maximum stocking of 1100 sph. 

Ref.  1 Vaughan, L.W. "New Zealand ' s  Exot ic  Smallwood Resource  1983-92" in 
Proceedings of a LIRA Seminar  on Research  and Development in T r e e  
Harvest ing and Transpor ta t ion ,  held in Rotorua ,  J u n e  1983. 

Ref .  2 Gleason, A.P. and Stulen,  J.A. "Prebunching in Thinnings", LIRA Repor t ,  
Vol. 9 No. 3, 1984. 

Ref.  3 Nicolls, M. "Bunching t o  Increase  Skidder Productivi ty",  LIRA Technical  
Release ,  Vol, 3 No. 1, 1981. 

Ref.  4 Ansley, J.R. "Hitachi  Feller-Buncher Trial", LIRA Technical  Release ,  
Vol. 3 No. 3, 1981. 
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Hitachi feller-buncher placing trees to assist delimbing 

T h e  H i t a c h i  f e l l e r - b u n c h e r  o p e n s  up a s e r i e s  of c o r r i d o r s  a n d  t h e  b a c k  l i n e  
c o n n e c t i n g  t h e  cor r idors .  Th is  e n a b l e s  i t  t o  work  in t h e  open  a n d  e v e n t u a l  
ga in  a c c e s s  t o  t w o  f e l l i n g  f a c e s  in e a c h  cor r idor .  T h e  fe l l e r -buncher  l eave  
v e r y  low s t u m p s  which  a s s i s t s  Bel l  L o g g e r  mobi l i ty .  I t  m o v e s  s y s t e m a t i c a l  
f r o m  o n e  e n d  of t h e  c o r r i d o r  t o  t h e  o t h e r ,  f e l l ing  a s w a t h e  of t r e e s  a b o u t  
f i v e  r o w s  wide. T h e  t r e e s  a r e  p l a c e d  c l o s e  t o g e t h e r  a t  r i g h t  a n g l e s  t o  t h e  
c o r r i d o r  s o  t h e r e  i s  s u f f i c i e n t  r o o m  f o r  m e n  t o  t r i m  e a c h  s t e m .  Spac ing  
b e t w e e n  s t e m s  i s  i m p o r t a n t  a s  t h e  p r o d u c t i v i t y  a n d  q u a l i t y  of d e l i m b i n g  at- 
bunching c a n  b e  s e v e r e l y  a f f e c t e d .  

Delimbing 

Manual del imbing 



Delimbing t akes  p lace  in two  phases. In t h e  f i r s t  phase, t h e  skidder moves  
in behind t h e  fel ler-buncher and uses i t s  blade t o  r emove  approximate ly  20% 
of t h e  limbs. 

In t h e  second phase, e ight  t r i m m e r s  using chainsaws r emove  a s  many o t h e r  
branches  a s  possible be fo re  t h e  logs a r e  bunched fo r  ex t rac t ion .  The  
t r i m m e r s  also f e l l  t r e e s  l e f t  behind by t h e  fel ler-buncher t h a t  w e r e  t o o  
la rge  for  t h e  shea r  size. 

The  decision on when t o  use t h e  skidder f o r  delimbing is l e f t  t o  t h e  foreman.  
When t h e  skidder is not  used for  delimbing, t h e  r a t e  of manual  del imbing 
slows and t h e  Bell bunching opera t ion  c a t c h e s  up t o  t h e  t r immers .  This 
reduces  t h e  Bell 's productivi ty and t h e  skidder eventua l ly  c a t c h e s  up to t h e  
Bell. The  ful l  capac i ty  of t h e  skidder could b e  utilised by providing e x t r a  
manpower for  t r imming  and e l iminat ing  t h e  skidder t r imming phase. This 
would lead  t o  a 22% inc rease  in production but  with only a marginal  saving 
in unit cos t s  and e x t r a  organisat ional  problems. 

(c) Bell Bunching 

B u n c h i n g  w i t h  the B e 1  1 L o g g e r  

The  Bell Logger fol lows behind t h e  t r i m m e r s  and assembles  logs in to  bunches 
of approximate ly  f i v e  tonnes  (15 t o  20 stems). Bunch ends  a r e  placed on 
a bench log t o  ass i s t  hooking on, with bunching t i m e  dependent  on p iece  
s i ze  and stocking. T h e  Bell Logger has  t h e  advan tage  of being a b l e  t o  
build t h e  bunches wi th  t h e  b u t t s  fac ing  t h e  d i rec t ion  of pull, making t h e  
breakout  and in-haul phases eas ier  and quicker. 

(d) Extraction. 

The  bundles a r e  e x t r a c t e d  by a Clark  668 skidder which uses t h e  mainrope 
a s  a single s t rop  looped around t h e  whole bunch. Turnaround t i m e  is qu i t e  
f a s t ,w i th  basic cyc le  t i m e s  averaging  6.5 minutes  for  a 140 m e t r e  a v e r a g e  
haul distance.  In th i s  sys t em,  t h e  f a s t  payload accumula t ion  t i m e  is t h e  
major  reason fo r  high production r a t e s .  Cyc le  t i m e s  could be  f u r t h e r  
reduced by using a grapple  skidder. However,  this  would be  a t  t h e  
expense  of bunch size. 



Bundles awaiting skidder ex tract ion 

PRODUCTION CAPACITY 
Over  a t w o  month  period,which included skidder  and  fel ler-buncher  breakdowns,  th i s  
c r e w  has  ave raged  249 tonnes  per  day. The  highest  product ion r a t e  during th is  period 
was  an ave rage  of 387 tonnes  per  day  ove r  a one  week period. 

Work s tudy  s tandards  have  been es tab l i shed  for  th i s  operat ion.  A base  t a r g e t  of 
256 tonnes  has been s e t  in s tands  wi th  a p iece  s i ze  of .30 m 3  and  a n  a v e r a g e  haul  
d i s t ance  of 140 me t r e s .  

PRODUCTIVITY INCREASES AND COST SAVINGS 
Product iv i ty  increases  wi th  t h i s  sys t em a r e  qu i t e  d rama t i c .  Comparison of t a r g e t s  be tween  
conventional  six man  skidder  c r e w s  and  t h e  semi-mechanised bunching sys t em show a 30% 
product ivi ty i nc rease  in t onnes  per  man  day. Taking in to  accoun t  t h e  e x t r a  cos t  of t h e  
mechanised sys tem,  t h i s  product iv i ty  gain t r ans l a t e s  i n to  a 17% saving in logging costs .  

T h e r e  is  fu r the r  po ten t ia l  f o r  s t reaml in ing  th is  sys t em by e l imina t ing  t h e  Bell Logger and  
using t h e  fel ler-buncher  t o  bunch. A grapple  skidder  could t hen  b e  used fo r  e x t r a c t i n g  
unlimbed bunched s t e m s  t o  f e e d  a roadside del imber,  wi th  load ou t  by a hydraul ic  c rane .  

DISCUSSION 
T h e  success  of th i s  high producing opera t ion  is dependent  on a skilled fo reman  and  
supervisor ,  who must ;  ensu re  a r e a s  a r e  opened  up  and  worked co r r ec t ly ,  and  organise  
t h e  opera t ion  t o  run in a dephased  s t a t e  s o  t h a t  i n t e r f e r e n c e  be tween  machinery  and 
manpower  is minimised. O t h e r  prerequis i tes  a r e ;  reasonably f l a t  t e r r a in ,  a high leve l  
of mechanica l  avai labi l i ty ,  and  minimal  sort ing.  Act iv i t ies  such a s  post  cu t t i ng  would 
rapidly lead  t o  skid bot t lebecks .  

SUMMARY 
Development  of a semi-mechanised  bunching sys t em f o r  handling c lear fe l led  ponderosa 
pine has led t o  cons iderable  product iv i ty  gains and  cos t  reduct ion  ove r  convent iona l  
systems.  

This Technical Release i s  the work o f  the authors and i s  not the resu l t  o f  L I R A  
project work. LIRA publishes i t  i n  the i n t e r e s t s  o f  wider dissemination o f  
knowledge i n  the industry .  LIRA takes no respons ib i l i t y  for  the accuracy o f  
f igures  nor does i t  necessari ly  support or disagree w i t h  the opinions and 
conclusions shown. 
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