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SYNOPSIS 

Land forms and soil types limit the range of sites suitable 
for exotic forestry in Westland; only steep, well-drained hill 
sites are planted. Current establishment practice requires 
careful planning and integration of roading, logging and land 
clearing activities. The direction of working within a forest 
is important if fire is to be used to best advantage for land 
clearing. Radiata pine is the most suitable exotic species for 
planting in Westland 

INTRODUCTION 

Westland's high rainfall, together with various land forms 
and soil types, restricts the range of sites available for exotic 
forestry. However, the forestry potential on selected sites is 
still high and it is estimated that there are 120,000 acres of 
State forest land suitable for planting within about a 30-mile 
radius of Greymouth. 

This paper outlines the practices used within the forests 
of the Central District of Westland Conservancy, although 
planning and techniques in the Northern District are similar. 

The advance and retreat of glaciers since the early Tertiary 
period have left a number of morainic terrace deposits over
lying earlier sedimentary rock formations. The successive 
glacial advances can now be easily recognized by the various 
terraces, which generally tend to become higher inland to
wards the main mountain range. Erosion of these glacial de
posits has left a pattern of steep slopes rising up to flat ter
races or rolling moraine. Extensive low flat areas occur in the 
main river valleys with depressions left by retreating glaciers. 

Soil types fairly closely follow these land forms, and can 
be grouped into categories with different land uses: 

(1) Recent soils on flood plains and young fans; generally 
free-draining and suitable for farming. 

(2) Yellow-brown earths on rolling land and hills; generally 
free-draining, and suitable for exotic forestry. 

(3) Podzolized yellow-brown earths on terraces and gently 
rolling land; generally poorly drained and wet, compacted 
and infertile. Where still forested, these soils are suitable 
for indigenous management — e.g., selection logging. 

(4) Steepland mountain soils; skeletal and suitable only for 
protection forestry. 
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Exotic forestry is concerned mainly with those soil types 
in category (2), the free-draining soils on rolling land and 
hills. 

HISTORY OF EXOTIC ESTABLISHMENT 

Exotic forest establishment began in Westland in 1926 at 
Mahinapua Forest and planting continued spasmodically until 
1939. The bulk of Mahinapua is on the poor terrace-type soils, 
and the results of these plantings were disappointing. In the 
early 1950s an attempt was made to establish exotic forests 
on the steeper hill country and for about ten years various 
small areas were planted and species trials were established. 
Some experimental work was also continued on the terrace 
soils and a number of fertilizer and drainage trials were car
ried out. 

It soon became apparent that the hill country soils were 
suitable for exotic forestry, but complete land-clearing was 
necessary for successful exotic establishment. Early attempts 
to plant logging snig-tracks, and to underplant the residual 
canopy after logging, were failures in terms of establishment, 
but gave an indication of good growth rates. The major break
through came with the development of lightweight power 
saws which made land-clearing on steep slopes possible. 

From a modest beginning in 1958, of 149 acres clearfelled 
and planted, the rate of establishment for Westland Con
servancy is now set at 1,100 acres per year. In 1967 and 1968, 
1,200 and 1,600 acres were planted, respectively. 

CURRENT ESTABLISHMENT PRACTICE 
Briefly, the current practice is to clearfell all existing in

digenous forest cover with power saws and allow a 6 to 12 
month seasoning period before burning (usually in January). 
Sites so prepared are planted the following winter. A clearly 
burnt planting site is essential for successful exotic establish
ment. As fire is the most important tool in land preparation, 
all operations such as logging, felling, and spraying are plan
ned to prepare fuel for burning. Careful planning and integra
tion of these operations are necessary to ensure that the best 
possible site preparation is obtained. 

(1) Order of Working 

In past years, with tram logging, large areas were inacces
sible and considerable quantities of merchantable forest were 
by-passed during logging; sawmill areas were large (often 
containing several years' cutting) and were located to suit 
the limitations of the logging equipment. Thus only the lower 
slopes of hill country, which were readily accessible to trams, 
were logged. 

As the prevailing wind is from the west, the order of working 
within the conversion forests is being planned to move from 
west to east, to ensure that all burning-off is carried out away 
from established areas. To maintain this direction of working, 
it is becoming necessary to transfer the operations of some 
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sawmillers within a forest, and often a sawmiller is now re
quired to log the remnant stands that were by-passed during 
tram logging. On sawmill areas scheduled for future planting, 
the sawmiller is required to clearfell all residual cover remain
ing after logging and an appropriate deduction is made from 
the sale price to compensate for this work. On old cutover 
(backlog) areas, the clearfelling is undertaken by the Forest 
Service using either contractors, or labour on incentive bonus 
schemes. 

The aim is to establish all suitable areas in an orderly 
fashion in topographical units or compartments, and generally 
to move through the forest from west to east. The demarca
tion and clearfelling of current sawmill areas and adjacent 
backlog areas are designed so that land clearing and subse
quent establishment give compartments with good topo
graphic boundaries. 

(2) Roading 

The roading layout for indigenous logging can vary from 
that required for exotic management. It is now necessary to 
specify sawmillers' road locations so that they will later suit 
exotic forest management. It is also apparent that these roads 
constructed by sawmillers should be formed to a specified 
standard. On backlog areas new roads are formed by the 
Forest Service, as generally old tram routes are not suitably 
located for upgrading to exotic forest roads. 

Roading is now planned in advance for a complete block 
and is subsequently formed by either the Forest Service (back
log areas) or the sawmiller (current areas). A roading density 
of 1 mile to 250 acres is planned, although this obviously 
varies (between about 200 acres and 300 acres per mile of 
road) depending on topography. 

(3) Land Preparation 

Areas suitable for exotic forestry are usually too steep for 
tractor operations, and all felling is done with power saws. 

Hill country stands worked by sawmillers are usually steep 
and broken, and skyline logging systems are usually obligatory. 
These can be used to good advantage in smashing down forest 
cover and reducing the area which has to be felled by power 
saw. A comparison of the forest cover remaining after logging 
is as follows: with skyline logging system 30 to 60%, with high 
lead logging system 50 to 80%. 

Burning is designed to give as hot a fire as possible in order 
to clear the site for planting. For this reason, the order of 
working within the forest is important, as burning is carried 
out on the days of highest fire hazard. 

More land is being prepared each year than is actually 
required for planting, in order to create a reserve area which 
may be used when burning of scheduled planting areas has 
to be deferred because of poor burning conditions (Table 1). 

Detailed weather records are lacking for most areas, but it 
is thought that the failure rate for preparing satisfactory 
planting sites is about 1 year in 6. Bracken fern is being in-
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TABLE 1: SCHEDULE OF AREAS FELLED AND PLANTED 
ANNUALLY 

Clearfelling (acres) 
31 March P.S. gangs Contractors Sawmillers Total Planting (acres) 

1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 

157 
120 

j 319 

799 
1,036 
1,609 
1,562 
670 
581 

6,853 

241 
435 
345 
150 
182 
68 

1,421 

198 
550 
461 
926 

2,135 

157 
120 

J319 
1,040 
1,471 
2,152 
2,262 
1,313 
1,575 

10,829 

149 
263 
313 
391 
447 
581 

1,294 
912 
968 

1,173 

6,491 

duced to grow on the reserve areas, as there is usually little 
difficulty in burning bracken in the winter, before planting 
commences, should the scheduled summer burns fail. The 
planting rate may then be maintained. Bracken fern can be 
expected to appear two to three years after a good, hot fire. 
On poorly burnt areas, bracken invasion is slow, and hard
wood species (quintinia, kamahi, mahoe, Ascarina) recolonize 
these areas. To assist the development of bracken fern on re
serve areas, the reserves are now planned for those parts of 
the forest where bracken occurs and is most likely to invade 
newly burnt sites. Because of the releasing problems on 
bracken-covered sites, only a minimum area is being held 
in reserve and all other areas are planted immediately after 
the primary burn. 

Dredge tailings were planted in 1965 when burning failed 
during the 1964-5 season, and it is hoped to acquire the few 
small remaining areas of dredge tailings to add to the planting 
reserve. This may amount to 1,000 acres. Tailings require some 
bulldozing before planting to flatten mounds and expose 
"fines" but, as this can be done at any time, they provide an 
ideal planting reserve. 

(4) Species and Stocking 
A spacing of 6 x 6 ft has been adopted although wider 

spacing is being considered. Even in stands planted at 6 x 
6 ft, and currently being pruned, selection of final crop trees 
is difficult. However, with improved site preparation, animal 
protection, planting stock, planting techniques and super
vision, it is hoped that a wider spacing may be adopted. 

Rapid fern and hardwood regrowth and the high incidence 
of opossums limit the planting of many species. From a wide 
range of species tried in the early experimental areas, a num
ber appear to be suitable for planting in Westland. Pinus 
radiata is the main species planted, and working plans pre
scribe at least 80% of all planting shall be P. radiata. Other 
species of some importance are Douglas fir and Sitka spruce. 
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Radiata Pine. From the two oldest plots in radiata pine on hill 
country soils, it appears that a site index of 90 to 100 can be 
expected, e.g.: 

Plot WD 97 (Waimea S.F. 43), age I l i years, mean top height 
is 55 ft, mean d.b.h, of 100 largest stems per acre: 10.8 in. 

Plot WD 98 (Nemona S.F. 31), age 5i years, mean top height 
is 25 ft, mean d.b.h, of 100 largest stems per acre: 6.0 in. 

A silvicultural prescription has been designed for the pro
duction of sawlogs: 

Mean top Prune Thin 
Ht Lift s.p.a. s.p.a, remaining 
24 0/10 ~ 250 
36 10/18-20 150 150 

Although this prescription is possible, there have been some 
problems, particularly with the selection of equipment for 
pruning such large lifts. This prescription may accordingly 
be revised to prune to 20 ft in three lifts instead of two, be
ginning with 0/8 ft on 300 s.p.a, at a mean top height of 16 
to 18 ft. 

Douglas fir. No growth data are available for this species on 
hill country sites. Some trial areas have been planted, and 
early growth rates appear to be promising, provided adequate 
opossum control can be achieved. The only apparent disad
vantage of Douglas fir is its susceptibility to opossum damage 
which slows early tree growth and results in an expensive 
releasing programme. 

Sitka Spruce. Provenance trials at Granville Forest have shown 
that Sitka spruce can have good early growth rates. Spruce 
also has the advantage, as an alternative to radiata pine, of 
being able to tolerate a wetter site than Douglas fir. Also, no 
opossum damage has been observed on Sitka spruce. No plot 
data are available, but on a good site growth at age 8 years 
has been estimated at 20 ft. 
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