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ABSTRACT involves high road cons t ruc t ion  c o s t  t o  
ach ieve  low logging c o s t  and  minimise  t h e  

A cable hauling t r i a l  was conducted t o t a l  cos t .  
where a Madill 071  used three d i f f e r e n t  - the use of a range of cable systems best 
systems (North Bend, Mechanical Slack- su i ted  t o  t e r r a i n  and  opera t ing  condit ions.  
pull ing Carriage ( M s P )  and shotgun) t o  Of course ,  spec i f ic  equipment  avai labi l i ty 
log a 5 . 5  hectare s e t t i n g .  Each system f o r  e a c h  a r e a  of opera t ion  i s  a l imit ing 
was matched t o  the l imi t ing  t e rra in  cons t ra in t .  However,  t h e r e  a r e  usually 
constraints .  The shotgun system showed seve ra l  a l t e rna t ive  c a b l e  s y s t e m s  t h a t  c a n  
f a s t e r  outhaul and inhaul cycle  t imes ,  b e  rigged wi th  e a c h  machine.  I t  is t h i s  
and l i n e  s h i f t i n g  was simpler,  than the  versatility in using different  systems to 
other two systems. The M S P  sy s t em  log a s e t t i n g  t h a t  c a n  improve  logging 
involved a lower proportion o f  the  t o t a l  productivity. 
operating time being spent ?n l i n e  
s h i f t s  than the  North Bend system. The These  Concepts h a v e  potent ia l  appl ica t ions  
t r i a l  showed the  importance o f  landing f o r  New Zealand and they  w e r e  r ecen t ly  
locat ion and the r e l a t i v e l y  small area demons t r a t ed  in a c a b l e  hauling t r i a l  on a 
needed f o r  a mobile hauler system. s t e e p  port ion of Kaingaroa Fores t .  

T h e  main purpose of t h e  LIRA s tudy  was t o  
INTRODUCTION e v a l u a t e  t h e  feasibi l i ty of ope ra t ing  a c a b l e  

sys t em and  hydraulic  knuckleboom loader  on 
More of  t h e  f u t u r e  new c r o p  f o r e s t s  a r e  re la t ive ly  smal l  landings. Resul t s  of t h e  
growing on d i f f e r e n t  t e r r a in  than  mos t  o f  t h e  landing s tudy a r e  r epor t ed  in Kellogg (1987). 
c u r r e n t  ha rves t  opera t ions  and  Present  a new In addit ion,  t h e  s tudy provided a n  opportunity 
s e t  o f  cons t r a in t s  (e-g. t o p o g r a p h ~ ,  soi ls  and  t o  e v a l u a t e  a va r i e ty  of c a b l e  sys t ems  wi th  
envi ronmenta l  impacts) .  Many o f  t h e s e  a r e a s  o n e  hauler  and  r e l a t e  t h e s e  expe r i ences  t o  
will  requi re  s o m e  new thinking f o r  planning ha rves t  planning o f  t h e  a r e a .  The  aim of  
and  f o r  logging and  t r anspor t a t ion  th i s  Repor t  is t o  discuss t h e  t w o  concep t s  
techniques,  f o r  successfu l  managemen t .  l is ted above  (planning and ve r sa t i l e  c a b l e  
Cab le  logging will have  a g r e a t e r  appl ica t ion  sys t em se lec t ion)  in t h e  perspec t ive  o f  
in t h e s e  areas .  r e su l t s  f rom a n  a c t u a l  opera t ion .  

Timber  harvest ing in t h e  Pac i f ic  Nor thwest  The used in this study has the 
region o f  t h e  United S t a t e s  (PNW) h a s  d e a l t  capabi l i ty  t o  use  many d i f f e r e n t  systems. 
with s imilar  opera t ing  condit ions and  issues However7 t h e  versa t i l i ty  c o n c e p t  c a n  b e  
t o  t h o s e  beginning t o  o c c u r  in New Zealand. applied in  New 

Two concep t s  t h a t  have  con t r ibu ted  t o  Zealand as well. The  ha rves t  planning 

success  in t h e  PNW a r e  : in format ion  repor ted  h e r e  is l imi ted  t o  
landing locat ion and ground profi les  in - - 

- planning the logging and transportation re la t ion  t o  equipment  capabil i t ies .  This 
sys tem t o g e t h e r  within t h e  f r amework  of information is a component  o f  t h e  whole 
t h e  "best  whole sys tem" and  "minimum logging/transportat ion planning concep t .  

t o t a l  cost". This means,  f o r  e x a m p l e ,  t h a t  ACKNOWLEDGEMENT 
t h e  f o r e s t  roads  a r e  not  just laid o u t  f o r  a 
t ranspor ta t ion  network;  r a t h e r  t hey  a r e  LIRA wishes to acknowledge the  co- 
a l s ~  laid o u t  f o r  productive logging (e.g- operation from J .  Dudson and the  crew o f  
cons idera t ions  fo r  landing locat ion,  hauling sky l ine  ~~~~i~~ Limited, and the  

distance and ground profile7 hauler  assistance from the Forest Research 
capabil i t ies ,  etc.). In Some Cases th i s  I n s t i t u t e  Harvest P l a n n i n g  Group. 



TRIAL AREA 
The  t r i a l  was  mainly conduc ted  in 
C o m p a r t m e n t  11 28  of Kaingaroa Fores t ;  a 
smal l  p a r t  a l so  occurred  in C o m p a r t m e n t  
1123. Douglas f i r  t r e e s  w e r e  c lear fe l led  on 
both areas .  In C o m p a r t m e n t  1128, t h e  m e a n  
merchan tab le  t r e e  volume w a s  3.4 m 3 ,  wi th  
a m e a n  dbh of 5 8  c m .  There  w e r e  217 
s t e m s / h a  wi th  a merchan tab le  volume of 
741 m3/ha.  

Two log prepara t ion  options w e r e  under taken  
and  t h e i r  e f f e c t  on landing opera t ions  was  
studied.  The  t w o  t r e a t m e n t s  r e f l ec t ed  a 
r e l a t ive  d i f f e rence  in t h e  a m o u n t  of log 
prepara t ion  comple t ed  in t h e  bush (one  o r  
t w o  long logs c u t  off t h e  b u t t  s ec t ion  of t h e  
t r ee ) .  

LOGGING EQUIPMENT AND PROCEDURE 
The  hauler  s tudied  was  a Madill 071. This 
machine  i s  highly mobile  wi th  a t a n k  t r a c k  
ca r r i e r ,  t h r e e  guylines and  1 5  m e t r e  tower .  
There  a r e  f ive  opera t ing  d r u m s  wi th  t h e  
following l ine  capac i t i e s  : 

D i a m e t e r  L i n e  L e n g t h  
lmml lm) 

S k y 1  i n e  2 6  5 8 0  
M a i n r o p e  1 9  6 6 5  
T a i l  r o p e  16  1 , 3 4 0  
S l  a c k p u l l  i n g  r o p e  1 0  1 , 0 1 0  
S t r a w 1  i ne  1 0  1 , 0 1 0  

I t  i s  an t i c ipa t ed  t h a t  mobile haulers ,  such  a s  
t h e  Madill 071, will have  increasing 
applicat ion on  much of t h e  f u t u r e  s t e e p  
count ry .  

The  t r a i l  was  l imi ted  t o  working wi th  t h e  
exist ing layout  where  la rge  landings w e r e  
previously used with old skyline haulers  f o r  
production thinning. T h e  t e r r a in  w a s  highly 
var iab le  with a r ange  of ground slopes. 
Ground c l e a r a n c e  and  skyline def lec t ion  w a s  
general ly n o t  a problem. A key  f a c t o r  was  
loca t ing  t h e  hauler  c lose  t o  t h e  e d g e  of t h e  
landing. Slope hauling d i s t ance  was  
approximate ly  230 m e t r e s  max imum,  wi th  a n  
a v e r a g e  d i s t a n c e  of 135  metres .  

A 3 0  t o n n e  Sumitomo Link Bel t  hydraulic  
knuckleboom loader  w a s  used f o r  sor t ing  and 
loading. The  hauler  and  loader  worked f r o m  
a c e n t r a l  loca t ion  and log s o r t s  w e r e  s t acked  
in a radia l  p a t t e r n  around t h e  equipment.  

The re  w e r e  e igh t  men in t h e  logging gang  
plus t h e  c o n t r a c t  owner.  Their  work 
responsibilities varied depending on t h e  
hauling s i tua t ion  and  o t h e r  ope ra t ing  
logistics. Two fa l le rs  adequate ly  s t ayed  
ahead  of t h e  hauling. Only o n e  skiddy was  
needed in t h e  comple t e  log prepara t ion  
option. The re  were  t w o  t o  t h r e e  

breakerouts .  The  e x t r a  skiddy swi t ched  ove r  
t o  breaking o u t  when hauling in t h e  c o m p l e t e  
log prepara t ion  a rea .  

ALTERNATIVE CABLE SYSTEMS 

Profile I 
\ Profile 2 

SCALE - 
0 50 100 150 200 300 400 500 

F i g u r e  1  - C a b l e  h a u l i n g  t r i a l  
a r e a  t e r r a i n  

A topography m a p  of t h e  c a b l e  s e t t i n g  wi th  
t h r e e  r ep resen ta t ive  ground profi les  i s  shown 
in Figure  1. Three  d i f f e ren t  s y s t e m s  w e r e  
used fo r  logging; North Bend, mechanica l  
slackpulling (MSP) and shotgun (Figure 2). 
The  North Bend sys t em requi res  t h r e e  
opera t ing  l ines and works a s  a standing 
skyline. Four  s t rops  were  a t t a c h e d  behind 
t h e  fallblock. The  mechanica l  slackpulling 
sys t em requi res  four  opera t ing  l ines and  also 
general ly works  a s  a standing skyline. 



F i a u r e  2 - C a b l e  S u s t e m s  ( f r o m  S t u d i e r  a n d  R j n k l e u .  7 9 7 4 1  



T h e  mechanical  slackpulling sys t em requi res  
fou r  opera t ing  l ines and  a l so  genera l ly  works 
as a standing skyline. The  mechanica l  
slackpulling c a r r i a g e  ex tends  t h e  l a t e r a l  
r e a c h  t o  approximate ly  t w e n t y  m e t r e s  on  
e a c h  s ide  of t h e  skyline. Four  s t rops  w e r e  
used; o n e  a t t a c h e d  t o  t h e  end  of  t h e  dropline 
and  t h e  o t h e r  t h r e e  on sliding hooks along 
t h e  dropline. The  shotgun s y s t e m  only 
requi res  t w o  opera t ing  lines; t h e  c a r r i a g e  
t r a v e l s  o u t  by gravity.  The  sys t em works  a s  
a l ive  skyline, requiring t h e  skyline t o  b e  
ra ised  and  lowered during t h e  hauling 
operat ion.  Ca r r i age  designs vary  b u t  a r e  
usually k e p t  simple. Fo r  t h i s  s tudy,  LIRA 
buil t  a non-slackpulling c a r r i a g e  t h a t  weighed 
slightly less  t h a n  0.5 tonne  and had  f i v e  lugs 
at  t h e  base  t o  a t t a c h  s t rops  (spaced 450 rnm 
apa r t ) .  Tai lrope blocks w e r e  shackled  on  t o p  
of t h e  c a r r i a g e  thus  serving as skyline 
c a r r i a g e  sheave  (Figure 3). Fur the r  
descr ip t ions  of skyline s y s t e m s  a n d  ca r r i ages  
c a n  b e  found in t h e  L I R A  Cable  Logging 
Handbook (Liley, 1983) and  Skyline Car r i age  
Survey (Hemphill ,  1985). 

North Bend System (F igure  4 )  

This sys t em was  mos t  e f f e c t i v e  when logging 
t e r r a i n  cha rac t e r i s ed  by Prof i le  1. The  
fallblock w a s  readily dropped in to  t h e  gully 
f o r  hooking logs. Disadvantages of t h e  

F i g u r e  3 - G r a v i t y  c a r r i a g e  sys t em t h a t  inf luenced production w e r e  : 
d e s i g n e d  b y  L I R A  

F i g u r e  4 - North B e n d  s y s t e m  u s e d  w h e n  h a u l i n g  a c r o s s  g u l l y  



- slow outhaul  and  inhaul  t i m e s  (Table 1). F igure  1). The  hauling t e r r a in  t h e r e  was  
The  North Bend sys t em w a s  l imi ted  by  t h e  wel l  su i ted  t o  t h e  mechanica l  slackpulling 
speed  of t h e  ta i l rope  d rum f o r  outhaul  sys tem.  L i t t l e  t i m e  w a s  lo s t  when changing 
t r a v e l  t ime.  By con t r a s t ,  t h e  shotgun sys tems.  The  ca r r i age  changeover  w a s  m a d e  
sys t em was  fas te r .  on t h e  landing while  o t h e r  l ine  sh i f t  

ac t iv i t i e s  occurred .  
T a b l e  1 - H a u l i n g  C y c l e  C o m p a r i s o n  

b e t w e e n  cable s y s t e m s  Mechanical Slackpulling System (F igure  5 )  

C y c l e  C o m p o n e n t  S k y l i n e  S y s t e m s  
( m e a n  v a l u e )  S h o t g u n  MSP N o r t h  B e n d  

O u t h a u l  ( m i n )  0 . 5 1  0 . 8 8  0 . 7 9  
I n h a u l  ( m i n )  1 . 5 4  1 . 7 2  1 . 8 9  

3 Drag v o l u m e  ( m  ) 3 . 7  4 . 2  3 . 6  

T i m e s  a r e  f o r  a l l  s y s t e m s  a t  a 2 0 0  
m e t r e  d r a g  d i s t a n c e .  O u t h a u l  i s  the  
u n l o a d e d  t ravel  t i m e  f r o m  the  
l a n d i n g  t o  the  l o g  h o o k i n g  p o i n t .  
I n h a u l  i s  the l o a d e d  travel  t i m e  
f r o m  the  l o g  h o o k i n g  p o i n t  t o  the  
l a n d i n g .  

- slow unhook t imes ,  o f t e n  wi th  delays. 
When t h e  tai lblock was  a t  a lower 
e leva t ion  t h a n  t h e  landing, t h e  c a r r i a g e  
and  fal lblock had a na tu ra l  tendency t o  
s l ide  away  f rom t h e  landing when 
re leas ing  mainrope tension t o  unhook logs, 
making i t  diff icul t  t o  g e t  s lack  in t h e  
s trops.  Work sampling d a t a  showed t h a t  a 
signif icantly higher proport ion of  t i m e  was  
s p e n t  unhooking logs wi th  t h e  North Bend 
sys t em t h a n  t h e  MSP sys t em (Kellogg, 
1987). 

- no l a t e r a l  r e a c h  (beyond t h e  s t r o p  length) ,  
thus  m o r e  f r equen t  l ine shif ts .  The  
bridling technique  c a n  b e  used for  
obtaining l a t e r a l  hauling capac i ty  toward  
t h e  r e a r  of a se t t ing .  

T h e  proport ion of opera t ing  t i m e  s p e n t  in 
l ine sh i f t s  w a s  : 

North Bend 24% (measured  ove r  8 l ine  
sh i f t s )  

M SP  16% (measured  ove r  7.3 l ine  
sh i f t s ,  landing work 
sampling occurred  fo r  7 
comple t e  l ine sh i f t s  plus 
a port ion of 1 sh i f t )  

(Compara t ive  d a t a  fo r  t h e  shotgun sys t em 
w a s  n o t  available.) 

The  t i m e  per  l ine sh i f t  ave raged  
approximate ly  42 minutes  fo r  both  
sys tems.  

The  North Bend sys t em was  used fo r  logging 
t h e  w e s t  port ion of t h e  se t t i ng .  Hauling 
t h e n  sh i f ted  t o  t h e  e a s t e r n  boundary and 
progressed down t o  t h e  gully ( r e fe r  t o  

F i g u r e  5 - MSP c a r r i a g e  w i t h  l a t e r a l  
h a u l i n g  c a p a b i l i t y  

The main  advan tage  of t h i s  sys t em was  t h e  
addit ional  l a t e r a l  r each  ove r  t h e  Nor th  Bend 
and  shotgun systems.  This reduced t h e  
proport ion of opera t ing  t i m e  spen t  in l ine  
shif ts .  I t  a l so  ex tended  t h e  length of r e a c h  
fo r  hooking logs thus  providing m o r e  
oppor tuni t ies  f o r  achieving opt imum drag  
loads. Disadvantages of  t h e  sys t em w e r e  : 

- slow outhaul  and  inhaul t imes ,  s imilar  t o  
t h e  North Bend sys tem.  The  MSP sys t em 
w a s  a lso  l imited by t h e  ta i l rope  speed  fo r  
outhaul  and  requi res  ta i l rope  tension when 
dragging t h e  logs t o  t h e  landing ( t h e  MSP 
ca r r i age  used in this  s tudy was a 
non-clamping design; t h e r e  a r e  MSP 
clamping ca r r i ages  avai lable t h a t  would 
e l imina te  t h i s  problem). 

- diff icul ty in holding logs up t o  t h e  
c a r r i a g e  ( ta i l rope  tension required a s  
noted  above). The  sys t em was  b e s t  used 
on ground slopes a s  shown in Profi les  2 
and  3 and was  no t  as e f f e c t i v e  on  t h e  
deep-concave Profi le  1,  sidehill  o r  
downhill hauling. 



F i g u r e  6 - S h o t g u n  s y s t e m  u s e d  w h e n  h a u l i n g  over a  c o n s t a n t  
g r o u n d  s l o p e  

Shotgun System (F igure  6) 

As logging progressed toward  t h e  gully , 
away  f r o m  t h e  e a s t e r n  boundary, t h e  ground 
profi le  b e c a m e  a m o r e  cons t an t  s lope ( ideal  
fo r  t h e  shotgun system). The  shotgun sys t em 
would no t  work well on Prof i les  1 and  2 
because  when lowering t h e  skyline for  
hooking at t h e  back  of t h e  se t t i ng ,  t h e  
c a r r i a g e  would d r i f t  back  t o  t h e  low poin t  in 
t h e  profi le .  

The  main advan tage  of t h i s  sys t em was  t h e  
re la t ive ly  f a s t  outhaul  and  inhaul  t i m e s  
( r e fe r  t o  Table  1). Also logs w e r e  suspended 
below t h e  car r iage ;  a t a i l rope  was  no t  used 
thus  t h e  resis t ing t a i l rope  tension, required 
in t h e  North Bend and MSP sys tems,  was  
el iminated.  There  i s  less  drum b rake  w e a r  in 
t h e  shotgun sys t em compared  wi th  o t h e r  
sys t ems  where  t a i l rope  tension i s  required. 
In addit ion,  o t h e r  s tudies  h a v e  r epor t ed  
approximate ly  a 30% fue l  saving wi th  t h e  
shotgun sys t em over  highlead (Dubowits, 
1980). 

A d isadvantage  of t h e  shotgun sys t em used in 
t h e  t r i a l  w a s  no  l a t e r a l  r each  beyond t h e  
length of t h e  s trops.  Longer s t rops  w e r e  
used wi th  t h e  shotgun sys t em (5.7metres)  
compared  wi th  t h e  North Bend and  MSP 
sys t ems  (3.7 metres) .  L a t e r a l  r each  c a n  b e  
achieved wi th  a shotgun sys tem by using a 
hand slackpulling ca r r i age  (e.g. Chr is ty  
car r iage) .  

Line sh i f t  t i m e s  w e r e  reduced by making use  
of a t r a c t o r  as a mobile tailhold. I t  w a s  a lso  
used in approximate ly  half of t h e  l ine  sh i f t s  
w i th  t h e  North Bend sys t em;  i t  w a s  n o t  used 
during t h e  MSP l ine sh i f t s  because  of t h e  
te r ra in .  In t h e  shotgun sys t em,  only t h e  
skyline required shif t ing - t h e r e  was  no  
ta i l rope  t o  re-position. In o t h e r  s i tua t ions  
wi th  t h e  shotgun sys t em,  where  a mobile  
tai lhold is no t  feas ib le ,  t h e r e  a r e  rigging 
p rac t i ce s  and  equipment  t o  speed  up l ine 
sh i f t s  (Conway,  1982). 

In summary ,  t h e  versa t i l i ty  of t h e  Madill 071 
was  used by logging t h e  s e t t i n g  wi th  t h r e e  



d i f f e ren t  systems.  O n e  sys t em,  such  as t h e  
North Bend, would have  worked fo r  t h e  
whole se t t ing .  However, i t  was  n o t  t h e  mos t  
product ive  sys t em t o  use  in a l l  cases. The  
MSP and  shotgun sys t ems  w e r e  m o r e  
e f f e c t i v e  in t h e  t e r r a in  types  where  t h e y  
w e r e  used. The  use of o t h e r  sys t ems  t h a n  
t h o s e  t r i ed  in th is  s tudy could a lso  b e  
feasible.  T h e  main concep t  i s  a ve r sa t i l e  u se  
of s y s t e m s  t o  ha rves t  a se t t ing .  Changing 
sys t ems  i s  no t  t i m e  consuming when t h e  
logging supervisor plans and  organises t h e  
gang  f o r  t h e  work involved. 

PLANNING 

Harves t ing  planning (roads and logging) 
should b e  done  wi th  cons idera t ions  f o r  t h e  
capabi l i t ies  of t h e  avai lable equipment.  For  
t h e  Madill 071, unique cha rac t e r i s t i c s  a r e  : 

- mobility 

- relat ively sho r t  t ower  height  

- f i v e  drums,  t hus  a wide r a n g e  of cab le  
sys t ems  

Landing loca t ion  and organisat ion i s  
especial ly impor t an t  in e v e r y  opera t ion .  The  
landing should b e  loca t ed  fo r  logging over  
"good ground profiles" where  t h e r e  is 
a d e q u a t e  ground c l e a r a n c e  and  deflect ion.  
The re  a r e  a var ie ty  of "hand-calculation" 
techniques  and  compute r  programs avai lable 
f o r  eva lua t ing  ground profi les  and  def lec t ion  
(LIRA Cable  Logging Handbook (Liley, 1985)). 
The profi les  a l so  influence t h e  kind of 

previously cons t ruc t ed  landing w a s  0.26 
h e c t a r e s  (73 m e t r e s  by 36  metres) .  Using t h e  
l a rge  landing caused  non-productive t i m e  
wi th  machine  moves  around t h e  landing f o r  
a d e q u a t e  positioning of t h e  hauler  t o  log 
various p a r t s  of t h e  se t t ing .  The  second 
problem wi th  t h e  o n e  landing w a s  t h a t  t h e  
less  product ive  North Rend sys t em was  
needed fo r  hauling ac ros s  t h e  gully shown in 
Prof i le  1. Also t h e r e  was  a subs tant ia l  
port ion of sidehill  hauling. 

An a l t e rna t ive  plan fo r  t h e  t r i a l  a r e a  would 
ut i l ise  t w o  smal l  landings r a t h e r  t han  o n e  
l a rge  a r e a  (Figure 7). T h e  s i ze  and  c o s t  of 
cons t ruc t ing  t w o  sma l l  landings would b e  less  
t h a n  o n e  l a rge  landing. There  was  a l a rge  
landing previously cons t ruc t ed  on  t h e  wes t e rn  
boundary as well  as t h e  o n e  used on t h e  
e a s t e r n  boundary. 
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systems t h a t  c a n  be  used. The  advan tages  
a n d  d isadvantages  of e a c h  sys t em should b e  

F i g u r e  7 - A1 t e r n a t i v e  l o g g i n g  p l a n  

considered and t h e  se t t i ng  laid o u t  t o  ut i l ise  
f o r  t r i a l  a r e a  

t h e  mos t  product ive  sys tem.  

With a re la t ive ly  sho r t  t o w e r  height ,  t h e  
hauler  o f t e n  needs  t o  b e  positioned c lose  t o  
t h e  landing e d g e  (within 1 3  t o  20 me t re s )  fo r  
a d e q u a t e  ground c l e a r a n c e  ove r  t h e  s lope 
below t h e  landing. The  mobility a d v a n t a g e  
of t h e  Madill 071 m a k e s  i t  feas ib le  t o  move  
quickly be tween  severa l  landings o r  a long a 
road.  

T h e r e  w e r e  t w o  main problems with t h e  
ava i lab le  l a rge  landing used in t h e  t r ia l .  
Firs t ly,  t h e  l a r g e  a r e a  was  n o t  needed by 
using a mobile  hauler  and  hydraulic  loader 
and  comple t ing  s o m e  of t h e  log prepara t ion  
in t h e  bush. The  landing layout  and  
organisa t ion  w a s  designed t o  work e f f ec t ive ly  
in a re la t ive ly  sma l l  a r e a  (0.07 h e c t a r e s ,  25 
m e t r e s  by 28 metres).  The  s i z e  o f  t h e  

The  advan tage  of using t w o  sma l l  landings is 
t h a t  mos t  of t h e  hauling would b e  s t r a igh t  up  
t h e  s lope wi th  idea l  t e r r a in  f o r  t h e  m o r e  
product ive  MSP and shotgun sys tems.  
Tailholds outs ide  t h e  hauling boundary,  on  
t h e  opposi te  s ide  of t h e  gully would improve  
def lec t ion .  

The d isadvantage  of t h e  a l t e r n a t e  plan is 
t h a t  a n  addit ional  machine  move  is requi red  
be tween  landings and m o r e  l ine sh i f t s  a r e  
needed.  However,  t h e  Madill 071 is highly 
mobile, t h u s  sho r t  d is tance  landing moves  
c a n  b e  quickly comple ted .  As  ea r l i e r  no ted ,  
i t  is o f t e n  just a s  t i m e  consuming t o  move 
t h e  machine  around a la rge  landing. 



CONCLUSIONS REFERENCES 

The exper ience  f rom th is  t r i a l  highlighted 
t w o  impor t an t  points  t h a t  should b e  
cons idered  in f u t u r e  s t e e p  coun t ry  harves t ing  
opera t ions  : r 

- t h e  use of a var ie ty  of cab le  sys t ems  
within t h e  capabi l i t ies  of e a c h  hauler .  

In t h i s  t r ia l ,  t h r e e  d i f f e ren t  sys t ems  w e r e  
used f o r  logging a smal l  se t t ing .  Each  
sys t em was  ma tched  t o  t h e  l imit ing 
t e r r a i n  constraints .  

The  Madill 071 hauler  design al lows f o r  a 
high d e g r e e  of versat i l i ty .  However,  t h i s  
concep t  c a n  b e  applied t o  o t h e r  haulers. 
F o r  ins tance ,  in t h e  Pac i f i c  Nor thwest ,  i t  
i s  common p rac t i ce  t o  modify exis t ing  
highlead machines,  such as t h e  Madill 009  
for  shotgun skyline logging. The  highlead 
mainrope  is used as t h e  skyline and t h e  
t a i l rope  becomes  t h e  mainrope  in t h e  
shotgun sys tem.  Fur the r  de t a i l s  of t h e s e  
changes  c a n  b e  found in t h e  LIRA Skyline 
Car r i age  Survey (Hemphill ,  1985). Murphy 
and McConchie (1984) have  r epor t ed  on  
using a Madill 009 a s  a shotgun sys tem.  
Companies  and  con t r ac to r s  in t h e  Pac i f ic  
Nor thwest  have  general ly increased  
production and  improved s a f e t y  ove r  t h e  
m o r e  convent ional  highlead. With t h e  t w o  
d rum hauler ,  t h e r e  i s  t hus  versa t i l i ty  
be tween  highlead, s c a b  skyline and t h e  
shotgun system. 

- operat ional  success  s t a r t s  wi th  e f f i c i en t  
planning. The amoun t  of planning needs  
t o  i nc rease  in f u t u r e  s t e e p  count ry  a r e a s  
where  new chal lenges  will  b e  faced .  

Exper iences  in t h e  Pac i f ic  Northwest  h a v e  
shown t h a t  s t e e p  slope planning requi res  a 
higher technica l  level  of knowledge in 
a r e a s  such a s  c a b l e  sys tems,  s lope 
s tab i l i ty  and  s i t e  impacts .  Harves t  
planning should i n t e g r a t e  bo th  t h e  
t ranspor ta t ion  and logging components  
within a whole sys tem concept .  

This t r i a l  has  shown t h e  impor t ance  of 
knowing t h e  capabi l i t ies  of t h e  ava i lab le  
logging equipment  when de termining  
landing locat ions and  size.  The  road  
sys t em should b e  laid o u t  t o  connec t  
landings t h a t  a r e  in t h e  b e s t  position f o r  
logging. 
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