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Production thinning objectives are improving the quality of the crop, maintaining 
forest  health, and increasing the total  forest  yield.  The major problem in 
fu l f i l l i ng  these objectives i s  the high cost incurred, particularly in early 
thi nni ngs. 

On steep country the harvesting problems and costs are compounded. I n  the past 
extraction thinning on steep country was avoided, b u t  the current si tuation i s  forcing 
the industry t o  harvest smallwood on steep slopes. New Zealand i s  faced with the 
dilemma of needing t o  develop new markets in anticipation of the large resource 
that l i e s  ahead, b u t  having limited wood with which t o  do so. Through the 1980s 
the only way t h a t  supplies can be increased i s  by greater production of smallwood. 
If extra smallwood i s  required then an increasing volume must come from steep 
country thi nni ngs . 
The work on which this  brief report i s  based aimed to draw together a l l  the inform- 
ation available and t o  assess those systems which have been used t o  thin steep 
country in New Zealand. The systems are described and evaluated on the basis of 
the i r  physical 1 imi tations and the factors affecting the i r  productivity . Model 
systems representing a range of those in operation were costed and a cost of 
production calculated. The fu l l  report will be available as a L I R A  Project Report 
a t  a l a t e r  date. Comparative appraisal of the systems a n d  their  costs i s  shown 
in the centre pages and a description of the systems i s  on Page 4 of this  report. 
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For the purpose of this  report, steep country i s  terrain on which a rubber-tyred 
four-wheel-drive skidder cannot operate except on ridges, gul l ies ,  or tracks. 

To achieve minimum cost i t  i s  essential to  determine the most suitable system. In 
choosing from those available many factors must be considered. I n  th i s  study each 
system was weighed u p  against physical, s i l v i cu l tu ra l ,  operational, and economic 
c r i t e r i a .  The results are summarised in the tables.  Generally, there i s  no clear 
point where one system becomes bet ter  than another. Also, i t  i s  not possible t o  
give an aboslute ranking t o  any one system, as individual forest  owners will place 
more importance on some constraints than will others. However, i t  i s  possible t o  
describe the most suitable forest  conditions for  each system: 

The low capital investment of manual gravity extraction systems are best suited 
t o  early thinning on short uniform clean slopes, and the required end product 
must be shortwood. 

Ground skidding systems will be more economic with larger logs and are more 
appropriate on broken country with few steep slopes of short to moderate length. 

Helicopters are unlikely to become an important steep country thinning method, 
as other systems generally are not as complex t o  manage and will produce 
cheaper wood. 



TABLE 1 : STEEP COUNTRY THINNING SYSTEMS APPRAISAL 

H = H i g h  M = Medium L = Low 

CRITERIA 

THINNING SYSTEM - 
Gravity Crawler Crawler Ag-Trac. Small Heli- 

Chutes Skidder 
Cable Tractor +Skidder + Winch Hauler copter 

Physical Criteria 

Sensitivity to slope steepness H H M M M H L L 
Sensitivity to slope length H H M H M H L L 
Sensitivity to slope uniformity H H M M M H M L 
Damage to soil L L H M H M L L 
Sensitivity to undergrowth H H L M L M M L 
Sensitivity to road placement H H M M M M M L 

Silvicultural Criteria 

Sensitivity to Merch.Vol/ha H H M M M H H L 
Sensitivity to piece size H H M M M H H H 
Damage to residual crop L L H H H M M L 
Silvicultural flexibility H H M M M M L H 

Operational Criteria 

Operational flexibility L L H M H M M H 
Sensitivity to felling & loading phase H H M M M M M H 
Man-day productivity L L H H H M M M 

/ 

Economic Criteria 

Total cost L L M M H L M H 
Cost of production H M L L L M M H 
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THE SYSTEMS 
The systems examined are in four groups: gravity systems; ground skidding systems; 
cable systems; and a helicopter system. A brief description of each i s  as follows: 

GRAVITY SYSTEMS - Shortwood can be extracted downhill suspended on a wire rope, 
or s l i d  down chutes. I n  the wire rope method, bundles can be s l id  down a cable 
which i s  tensioned a t  the bottem end, usually by a vehicle and purchase blocks. 
The cable acts as a l ive sky1 ine and i s  lowered for hooking on the bundle of logs 
and raised for the logs to s l ide  down. This system i s  suitable for steep concave 
slopes. I t  has been tried and proved feasible,  b u t  i s  not currently in use in 
New Zeal and. 

I n  the chute method, s ix  metre lengths of open alkathene chute are laid u p  and 
down the slope and bolted together. Short b i l l e t s  of wood are manually placed in 
the chute and s l id  t o  the bottom of the slope. There, they are stacked ready for 
loading. This method i s  suited t o  even slopes, e i ther  concave or convex, between 
18 and 35" and less than 120 metres long. Less than 10 of these systems are 
currently in use in New Zealand. They have found a place b o t h  in small forest  
woodlots extracting posts, and in large forests where they can be used to thin 
small areas for pulp,which are not suitable for other systems. 

G R O U N D  SKIDDING SYSTEMS - Systems using skidders or tractors alone, or in com- 
bination, can be successfully used to thin steep country, producing ei ther  short 
or long wood. The choice of system i s  determined mainly by topography, together 
with soil  structure and road placement. Skidders on the i r  own can only be used where 
slopes are short enough t o  permit trees t o  be hooked on from ei ther  gully or ridge 
tracks. On longer slopes, tracking will be required and for this  purpose a small 
crawler tractor can be used: i f  the tracking requirement i s  extensive, an angle 
blade will be needed. Crawler t ractors  can generally operate on narrower tracks t h a n  
rubber-tyred skidders, and for this  reason may be preferred where tracking i s  
required. Track spacing will probably be no more than 30 metres and tracks should 
be para1 le l  t o  each other and along the contour. Tractor and skidder systems are 
most commonly used for thinning as they offer  great flexibi 1 i  ty. 

C A B L E  SYSTEMS - Using cable haulers to thin radiata pine i s  currently practised 
extensively in only one major forest .  Three-drum skyline haulers are used and 
work uphill and downhill with a maximum haul of approximately 300 metres. The 
thinning pattern usually applied i s  to cut four metre wide corridors a t  20 metre 
centres with selective thinning between. Both short and tree length logging can be 
carried o u t .  Cab1 e logging systems are used on long, very steep slopes, and where 
tracking i s  not possible. Because of high capital costs, a number of alternatives 
have been considered. One i s  an agricultural t ractor  with a double-drum winch and a 
running skyline systems, and another i s  a Capstan winch with an endless l ine inhaul 
procedure. Neither system i s  currently being used in a ful l  production s i tuat ion.  

HELICOPTERS - Helicopters have been used for extracting thinnings from steep 
country where special constraints apply:.usually that  roading i s  very limited and 
soil  disturbance must be kept to an absolute minimum. To make helicopter operations 
successful a very high level of planning and management expertise must be applied. 

To harvest over a wide range of forest  and terrain conditions, a system should be 
f lexible .  However, f l ex ib i l i t y  does not necessarily mean that for each type of 
forest  wood will be produced a t  a minimum cost. For lowest cost i t  i s  usually 
necessary to have speci a1 i  sed sys terns. 

I n  many cases the choice of thinning system for steep country has been limited by 
the equipment available, or by lack of skil led manpower. If  greater volumes of wood 
are t o  be thinned from steep country, then some special isation may be warranted, 
wi t h  associated reduction in costs . 

f o r  Further Information Contact: N.Z. LOGGING INDUSTRY RESEARCH ASSOC. INC. 
P.0.Box 147, 
ROTORUA, NEW ZEALAND. Phone 87-168 


