
THE: SILVICULTURE OF SILVER BEECH 
IN SOUTHLAND 

By R. W. M. WILLIAMS and C. G. R. CHAVASSE 

1. Introduction 
The present distribution of silver beech (Nothofagus mefiziesii) 

forests in Otago and Southland is determined by climatic and topo- 
graphic factors. A useful summary of this distribution may be found 
in "The Face of Otago" edited by B. J. Garnier (1). Briefly, the best 
development of the beech forests is in the lee of the western ranges. 
Here they border the montane beech forests of Fiordland. To the 
east and north are also to be found isolated areas of beech forest 
around the central grasslands. 

The optimum conditions for growth and regeneration of silver 
beech are met with in the area bounded by the Lillburn VaIIey to the 
north, the Waiau River to the east, Te Wae Wae Bay to the south, 
and the Hump Ridge and Lake Hauroko to the west. Soils here are 
not fertile, being mainly derived from siltstones and unconsolidated 
sandstones, and are subject to erosion even under forest cover. 
Topography is on the whole easy, but differences of site within the 
forest lead to a number of modifications and changes in forest types. 
The climate is generally fairly moist and cool, but not sufficiently 
moist to encourage the heavy growth of understorey species capable 
of interfering with beech regeneration. Though there are dry periods 
in summer, they are of short duration. They do not lead normally 
to drought conditions, and survival of regeneration is satisfactory. 
Growth of beech over the bulk of the area is not so fast as in the 
wetter coastal regions, where growth of understorey species is heavy, 
but the quality of stem produced is high. 

An outlier of the main forests lies to the north of the Longwood 
Range a t  Woodlaw. The climatic conditions here are largely com- 
parable with those obtaining to the west of the Waiau River, and the 
forest is in many respects similar. 

2. Description of the Virgin Forest 
(a) Development-The silver beech forest in the optimum region 

has largely replaced podocarp forests, isolated remnants of which 
are still present on hills and ridge crests. Silver beech invaded 
rapidly down steams to colder sites. Thence i t  advanced slowly 
up hill, and invasion of the fringes of podocarp remnants is still con- 
tinuing. Since there is little or no replacement of the podocarps, 
beech will eventually restock these areas. In the present climatic 
cycle the silver beech forests themselves are being invaded by moun- 
tain beech (N. cliffoortioides) which similarly infiltrates down stream. 
Small groups of this species can also be found scattered about the 
area, and seed must be distributed by some other agency. 



This successional phase has barely started south of the Lillburn 
Valley, but in Dean Forest (S.F. 20) to  the north of the valley the 
mountain beech is rapidly assuming the main role and replacing silver 
beech over large areas. Where mountain beech is established growth 
of regeneration is much quicker than that of silver beech. For the 
management of the ~ilver beech forest i t  is thus important that silvi- 
cultural practices be designed to favour the silver beech and halt the 
natural process. 

(b) Description of the Forest-Within the beech foiest proper, 
excluding areas of podocarp forest, there is considerable variation in 
quality of stem, stocking and volume per acre. Average stocking is 
however remarkably uniform with 52 to 57 trees to  the acre. More 

I variability is found in the percentage of merchantable trees, and in 
1 the quality of the logs. Generally merchantable logs have a breast 
I height diameter of 16 to 26 inches and top heights on better sites 

reach 85 feet. Extensive areas carry a high proportion of peeler 
I quality stems, while others carry a large number of poorly formed 
I veterans. (See table, Appendix I). Due to this the volume varies 
I 

I considerably, but virtually the whole area carries merchantable 
forest. 

At present there is adequate replacement of mortality, the number 
of stems up to 12 inch diameter being ip some forest types as high as 
120 to the acre. But, due to deer browsing, there is a marked de- 
ficiency in the youngest age classes. - - 

The common forest tree associates, with the exception of moun- 
tain beech, are mainly derived from the podocarp forests. They 
include rimu, miro, kamahi and Hall's totara, the last being par- 
ticularly evenly distributed throughout the forest. The distribution 
of other species varies with the forest type. There is little replace- 
ment, especially of rimu, except in favourable pockets, though kamahi 
persists more strongly. 

The broad types have been determined in Forest Survey but there 
are local variations within the types which will have a bearing on 
silvicultural work, particularly in regard to  regeneration. Details of 
the forest types may be found in Appendix I. 

Due to the presence of deer, the ground vegetation is scanty 
over the forest areas west of the Waiau River. Thickets of shrub 
species, mainly pepper tree, are common in gullies and wet flats. 
The commonest ground cover is dense Blechlzum discolor, which is 
browse resistant. Browsing of other species has favoured the spread 
of this fern. Ground and shrub vegetation is rather different in 
Woodlaw Forest, where there are few deer, with a fairly heavy shrub 
cover and considerably less Blechnum. 

(c) Development of the Tree-The unit in the virgin forest is not 
the stand, but the individual tree. Some regeneration is always 
present on the forest floor and, with a small break in the canopy due 
t o  the death of a veteran, a few stems are able to come away. Growth 
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is remarkably slow for a period which may last as long as 150 years, 
while one or two trees grow up into the canopy. Recovery of growth 
thereafter may be good, particularly if the surrounds are opened up by 
further mortality. Diameter is, however, no criterion on which to 
base age. The table in Appendix I1 shows that growth is extremely 
variable. Trees may reach 26 inches diameter in less than 200 years, 
but on the other hand, they may barely reach timber size in that time. 
The quality and form of stem may also be markedly affected by con- 
ditions of growth. Small groups of approximately even-aged trees 
generally have the best form, while those which have suffered severe 
competition from mature trees are often poor. Open-grown trees 
have particularly coarse form, with short log lengths and branchy 
tops. Generally, however, in the virgin forest the mature tree has a 
reasonable length of clean bole and a well developed crown. 

(d) Injuries to the Tree and Hindrances to Regeneration 
(i) Climatic-Generally the climate over the whole region is not 

inhibitory to growth or regeneration. Snow is infrequent and only 
causes minor damage. Winds, though they may reach gale force, 
also do no appreciable damage, the tree being very wind-firm even 
when grown in dense pole stands. In certain localities, notably on 
slopes facing north-west, drying winds and generally dry conditions 
have an effect on growth. This is easily understood when it is con- 
sidered that the tree has a very shallow root system. It appears 
possible that areas of forest may be killed periodically by occasional 
severe dry periods, leading to the development of relatively even-aged 
crops. The trees in these areas never reach the height or volume of 
those in more favourable localities, though form is reasonably good. 
Growth is, however, slow and these stands will no doubt have to  be 
managed under a special silvicultural regime. There is a certain 
amount of mortality in vigorous mature trees, particularly on ridge 
tops. The reason for this has not been studied, but i t  is possible that 
dry periods may also be the cause. 

Climate can also affect seed production. With the further effect 
of site, seed produced on exposed northern slopes during a dry season 
may be smaller and of lower viabiltiy in spring than seed produced 
the same year in moister localities. Hot dry summers are believed, 
however, to stimulate flowering during the succeeding season. Un- 
seasonable frosts in cold localities are liable to  affect the development 
of flowers. 

With respect to growth, silver beech is highly frost resistant, and 
if seed is available, will regenerate in frosty valley bottoms. 

(ii) Fungi-The timber of silver beech rots very readily. Obser- 
vations in Woodlaw Forest (S.F. 9) show that poles in contact with 
the ground rot to breaking point a t  the rate of 2 inch of diameter per 
year. No detailed study of rot in the virgin forest has been made, 
but heart rot is common in trees which have been suppressed for long 
periods (see Appendix 11). Well grown trees appear to  remain sound 



up to  the age of 250 to 300 years, and some individuals may only show 
incipient decay a t  greater ages. Brown heart is common in old trees, 
but the timber is still usable for dunnage. In any case, rot origin- 
ating in the roots does not always extend far up the stem, but damage 
to tops and stems may lead to extensive pocket rot. For these 
reasons i t  is difficult to assess merchantability in the standing tree. 
A certain amount of damage to  stems is caused through Cyttariu 
canker, but this is comparatively rare. 

(iii) Vegetation-A common species associated with beech is 
mistletoe, Elytrunthe spp. This plant is not markedly shade tolerant 
and tends to die as the tree grows. It readily decays and often leads 
to rot entering the host trees. Incidence of attack in pole stands is 
not high and this parasite may be eradicable by silvicultural means. 

More important aspects of vegetation concern regeneration. 
Shrub species, if they develop prior to beech seedlings, give severe 
competition which the beech may not be able to overcome. With 
protection from deer the shrub cover will be heavy, and will have to 
be removed in regeneration operations. More serious is the heavy 
growth of Blechnum which is definitely inhibitory to regeneration. 
Shrub species are particularly vigorous where there has been only 
partial opening of the canopy. They are more shade tolerant than 
silver beech; thus past sawmill areas now contain little beech, 
and that of poor form due to open growth. With wide opening of 
the canopy beech regeneration is favoured and, where it regenerates 
a t  about the same time as understorey species, it can compete suc- 
cessfully and form closed stands. 

(iv) Animals-Pigs, opossums and deer are common throughout 
the forests. The first two animals have had little effect on the forests, 
but deer have produced marked changes. In  the dry areas the forest 
floor has been completely bared and i t  is possible that this combined 
with compaction of the soil leads to increased run-off which may have 
an appreciable effect on growth. The bulk of the forest area is poor 
in shrubs, herbs and regeneration, but unpalatable species have 
spread, replacing the readily browsed coprosmas and areliads (2). 
Blechnum discolor, Drimys colorata and Myrtus pduncdata  are now 
among the commonest species, being rarely if ever browsed. To 
some extent the opening up of vegetation caused by deer browsing 
has made conditions for regeneration easier, but silver beech is also 
browsed heavily and for the last 30 years or so there has been virtually 
no recruitment of this species. 

3. Managed Forests 

Though there are no mailaged forests a t  present except those 
areas recently treated for regeneration in Rowallan Porest (8.3'. 53), 
even aged thicket, sapling and pole stands are to be found in the region, 
approximating to the stands which will be present in managed forests. 
Some of these have been studied and results are applicable to the 



future intensively managed forests. The objective of management is 
the conversion of the virgin forest to even-aged crops. These are 
considered to produce the highest quality of timber and the best rate 
of growth for this species. 

(a) Regeneration-Regeneration has occurred in surveyors 
clearings, and after fires in various localities. Fire has not always 
resulted in regeneration, however, and the intensity of burning is 
probably important. In cut-over areas there has been very little 
adequate regeneration, one of the main conditions (sufficient overhead 
light) being lacking, resulting in heavy competition from shrubs. A 
radical, single stage opening of the canopy with removal of competing 
shrubs and inhibitory Blechnum gives conditions under which regener- 
ation can thrive. For these reasons management must be initiated in 
virgin stands during felling, and other more costly techniques will have 
to be devised to rehabilitate abandoned cut-over lands. 

A study of ages in six pole and sapling stands has established 
that seed years during the period 1842 to 1942 occur every three to 
six years. The adequacy of regeneration depends not only on seed 
years but on suitable climatic and other conditions for survival. 
The results from these studies show the combined effects of these 
factors and indicate that two seed years are sufficient to restock areas. 
Thus in managed forests a regeneration period of about ten years is 
expected, a t  least on moderately favourable sites. 

To avoid complication due to advance growth, the stands which 
were studied had all originated after fire. However, there is generally 
young advance growth present in virgin forest and, after logging and 
silvicultural regeneration operations, this can be expected to develop 
satisfactorily, providing it has not been browsed. In the Rowallan 
Forest regeneration area much of this former advance growth has 
survived the hot dry summer of 1950-51 where partially sheltered by 
slash and stumps, and will form a portion of the eventual crop. 

It has also been observed in the course of these studies that 
adequate spread of seed can be obtained up to two chains from a seed 
source in gentle country. On steep slopes this area will be much 
increased in a downhill direction. Regeneration occurring at greater 
distances is rather sparse and the eventual crop is somewhat coarse. 
Morevover, it is generally found to be younger than that nearer the 
seed source, and thus is more liable to fail due to the growth of com- 
peting vegetation. 

The most common seed bed is a thin layer of leaf and twig litter 
over one to three inches of fibrous duff ramified with numerous fine 
roots. .This does not rapidly decompose with exposure following 
radical opening of the canopy but i t  tends to contract, resulting in 
improvement of its moisture retaining capacity, and has been found 
suitable for seedling establishment. Moss-covered sites, on the other 
hand, though rarely of any extent are likely to prove less favoural.de. 



(b) Development-Regeneration tends to form very dense 
thickets which may appear patchy in the first ten years when growth 
is slow, but which quickly close thereafter, forming extremely dense 
stands of saplings and leading to the production of clean stems. The 
bulk of the stems become suppressed, but even as small-crowned 
whips many show remarkable persistence, probably due to root 
tolerance, and a t  about 25 to 30 years the dominants have become 
apparent. At about this age, however, growth begins to slow down 
by mutual suppression. This is shown in Table 1, the average age of 
the samples being 44 years in 1951. 

I TABLE 1 

I Diameter Growth in Sapling Stands : Averages for 50 Stems 
1 -- 

I Trees below Trees 3 inches 
3 inches diameter and 
diameter above 

Average diameter growth, 1931-1941, inches 0.62 1.14 
1 Average diameter growth, 1941-1951, inches 0.33 0.99 

This suppression continues for a considerable period, even though 
there is heavy mortality in suppressed stems unable to obtain direct 
overhead light. On the better sites, pole stands more than 100 years 
old are too dense to make marking for thinning an easy operation. 
On the other hand, this development leads to stands whose trees are 
of excellent form, with long clean stems, but volume and diameter 
growth are very slow, and some treatment is necessary to shorten 
the rotation for the early production of sawlogs. 

(c) Growth Rates--It is considered that the growth data in this 
section apply to  sites approximating to quality 11, as far as can be 
estimated by observation. They can thus be considered as average 
sites. 

Sample plots were laid down in Woodlaw Forest in 1930. They 
were generally too small to yield reliable quantitative data, but have 
shown the need for thinning in dense pole crops. Table 2 shows incre- 
ment for the present crop trees for the period 1930 to 1951. Too 
much reliance cannot be put on these figures since, because of differ- 
ence in origin and development and more particularly in surrounds, 
there can be no valid quantitative comparison between plots. Never- 
theless, the table illustrates the rapid response of the species to thinn- 
ing and, generally speaking, that the heavier the thinning the greater 
the response. Plot B1 (b) which is unthinned has a diameter P.A.I. 
which remains generally steady a t  0.08 inches throughout the period, 
while heavily thinned stands (B2(a), A2 and C2) have diameter 
P.A.1.s approaching 0.2 inches in the period after thinning. 



r,"" 
No. Stocking D.B.H. 

w 1 'ge 1 per acre / in. 
g Blb 1 43 1 2,700 4.74 

B3 1 43 l40,OOO / - 
B4 1 43 1 20,000 1 - 

Cl i 57 / 3;440 / 5.89 
A2 1 55 1,000 1 6.52 
C2 1 57 1 1,220 1 7.79 

Note :-(i) 

TABLE 2 
WOODLAW SAMPLE PLOTS 

Diameters and Increments of Trees Standing in 1951 
Plots in Order of Density 

1935 I P.A.I. 
Stocking 
per acre 

2,700 
40,000 
20,000 
40,000 

800 
2,500 
1,260 

700 
420 

1941 I P.A.I. 
Stocking 
per acre 
2,700 
2,160 
1,160 
2,700 

800 
660 
780 
700 
420 

binning. 

1 
Stocking 
per acre 
2,700 
2,160 
1,160 
2,700 

780 
660 
640 
500 
420 

3 I P.A.I. 
itockina l D.B.H. 
)er acre 1 in. 
2,700 1 6.49 
1,160 1 5.97 

760 1 6.32 

Density per acre is before t 
(ij Diameters B.H. refer only to dominants, for purposes of oomparison with stem analysis data. 



Height growth data are not so reliable since only two or four 
trees have been measured in each plot. The average height growth 
figures for the plots are compared with average heights found in stem 
analyses in Table 3. 

TABLE 3 
HEIGHT GROWTH 

Growth per year in inches between the ages: 
40-45 45-50 50-55 55-60 60-65 65-70 70-75 

Stem analysis averages 1 0 8 8 8 7 6 7  
Average of sample plots A2, Bl(a), 

Bl(b), B2(a), C1 and C2 - 9 8 9.5 8.5 6 6 
Stem analysis of suppressed trees 

in dense oole stands 7 11 11 11 11 I1 11 

Height growth seldom exceeds 12 inches per year, but generally 
is remarkably steady for a long period. According to stem analysis 
data growth begins to fall off after 80 to 100 years. The tree seldom 
attains a height greater than 85 feet. 

With the object of finding growth rates throughout the life of 
the tree, as a measure for determining a suitable rotation for silver 
beech, four trees were felled in Woodlaw Forest in 1950. Trees were 
selected which appeared-to have developed without undue competi- 
tion, that is, in more or less similar conditions to trees in crops 
subjected to regular tending fellings. Thus they were slected for 
"cherry" bark and well developed crowns, but were in no case free- 
growing trees. These trees have been used in calculations of average 
dimensions and increments. Their dimensions are given in Table 4. 

TABLE 4 
DIMENSIONS OF FOUR SAMPLE TREES FOR STEM ANALYSIS 

At 120 years : 
I I1 I11 IV MEAN 

Total height-ft. ... ... 
Height to 6 in. diameter top--ft. 
Height to 10 in. diamter top-ft. 
B.H. diameter (0.B.)-in. ... 
Total volume -4u .  ft. ... 
Volume to 6 in. top-ou.ft. .. . 
Volume to 10 in. top-cu. ft. 
Crown per cent. ... ... 

The diameterlage graph (Graph 1) shows the mean curve'for the 
four trees and mean diameterlage curves for Woodlaw Sample plots. 
I n  some cases there is doubt about the ages of trees in these plots, 
but the curves show some agreement. 

The total volume/age graph (Graph 2) shows that growth is 
falling off a t  120 years (curve a).  Curve b indicates the approximate 



volume of 10 inch top diameter logs to be obtained. Cutting to 6 inch 
top would not in most cases be practicable due to branchiness about 
50 feet. 

To determine the point a t  which the M.A.I. culminates, mean 
volumes have been calculated. These are given in Table 5. 

TABLE 5 
MEAN VOLUMES OF STEM ANALYSIS TREES 

Periodic M.A.I. P.M.A.I. 
Age I Volume of Trees-cu. ft. Increment cu. ft. cu. ft. 

11 111 IV MEAN cu. ft. 

The volume increment graph (Graph 3) shows both the M.A.I. 
and the P.M.A.I. for volume. Both curves have been extrapolated 
to  show the culmination of the M.A.I. which appears to be a t  about 
140-145 years. This indicates that silver beech is a comparatively 
slow growing tree. But i t  is evident from Table 5 that tree 11 has 
undergone a period of suppression-up to about 55 years. Similar 
curves for increments for the mean of trees I ,  I11 and IV show a 
culmination of the M.A.I. a t  130-135 years. Suppression in the early 
years thus tends to delay the culmination of the M.A.I. curve or, in 
other words, the culmination can be hastened by thinning. On the 
basis of these curves the minimum rotation for timber production 
should be about 135 years. This rotation, ending a t  the culmination 
of the M.A.I., is the rotation of Maximum Volume Production (3). 

To produce large-sized logs on a shorter rotation would be possible 
on the best sites by means of frequent and moderate thinnings, 
increasing in severity towards the end of the rotation. There are 
many economic considerations which apply to the feasibility or other- 
wise of this practice. 

4. Practical Application of Silvicultural Knowledge 
(a) Methods of Obtaining Regeneration-Two factors control the 

possibility of obtaining natural regeneration-the seed supply and 
the conditions for survival. It is considered that the former factor 
will be no difficulty but, to ensure survival, competition from cull 
trees and ground vegetation must be reduced. The regeneration must 
also be protected from browsing animals. 



The practice adopted is as follows : 
(i) BZechnum discolor is grubbed out with Ansell grubbers and 

areas are underscrubbed prior to logging to get rid of the smaller 
understorey species. 

(ii) All trees not required for seed supply are felled by Forest 
Service labour at the same time as normal felling and logging by the 
mill bushmen. Any additional merchantable logs from silvicultural 
fellings are sold to the sawmill. About 12 to 15 seed trees per acre 
are left standing. 

(iii) The regeneration area. is to be protected from red deer by 
fencing. The areas to be fenced comprise major topographical 
features of the forest or management blocks. 

Grubbing fern and underscrub takes about 20 man/hours per 
acre and felling cull trees 30 to 40 manlhours per acre. Sawmill 
areas are laid off in the normal way and there is no interference with 

I normal bush working by the sawmiller. In these circumstances, 
however, silvicultural work is not easy to control. The use of con- 
trolled burning as a means ~f improving the seed bed and disposing 
of slash has not been attemped. Besides being difficult and costly in 
the present circumstances, burning is not yet considered necessary 
over the greater range of sites. Also, an even distribution of slash 
affording light shelter has been found beneficial. Wherever possible, 
trees are felled so that their heads fall into gullies or on to other local 
sites of limited potential for regeneration. Elsewhere, on slopes and 
ridges, every attempt is made to leave slash evenly distributed. A full 
utilisation is desirable for several economic reasons and it  also aids 
silviculture. The closer the utilisation, the more the slash is broken 
up. This reduces bulk and speeds up decay. 

I n  these comparatively low-yielding stands, the selection of seed 
trees must generally be made from those which are unmerchantable. 
This eliminates most trees of the best form. Individual tree form in 
these virgin forests, however, reflects the fortuitous development of 
the trees much more strongly than any genetic characteristics. 
Thus, during this initial conversion, the main requirements sought 
are good crown development and ability to bear seed. The selection 
of seed trees also aims a t  adequate seed coverage, either from groups, 
strips or individual trees, and ensuring least restriction to the future 
crop, especially on the better local sites, rather than any set seed 
tree espacement. 

I n  view of the seed distribution noted in section 3 (a) i t  ip, con- 
sidered that eventually, in different economic circumstances, a 
~ilvicultural system based on group or (better) strip methods would 
be suitable for the species. Even so, the present method is purely 
silvicultural and is the only one applicable in the present conditions. 
I t  would be necessary to test the management and the economics of 
other systems before any wide scale application. 



Interim results following the 1950-51 seed year are that a satis- 
factory amount of regeneration has been obtained on areas treated a t  
Rowallan Forest (as described above) and on a small experimentally 
clear-felled strip a t  Woodlaw Forest. Only locally is there any 
likelihood of having already obtained a full stocking, but seedlings are 
often plentiful and are displaying much more vigour than those 
occurring under nearby stands. The roots of many seedlings pene- 
trated more than two inches of duff to reach mineral soil within the 
first five to six weeks following germination. Changeable showery 
weather during spring has no doubt favoured seedling survival which 
has been particularly good. 

(b) Treatment of Regeneration Failures-It is envisaged that 
regeneration will not be adequate on all sites and is especially likely 
to fail on cold wet flats. For artificial restocking it may not be 
necessary to raise seedlings in nurseries since it is possible to prepare 
plots by screefing and grubbing within the forest, from which natural 
seedlings can be lifted as required. Further blanking could also be 
carried out with wildings from areas where regeneration is more than 
adequate. Some form of group planting is considered likely to be 
the most suitable to keep within the limits of reasonable cost. 

Further experience will show what sites are likely to be difficult, 
and on these i t  may be possible to patch sow with stored seed. Ex- 
periments are proceeding to test these methods. 

On other sites, especially where there is severe competition from 
weed species sufficient to prevent them ever developing a satisfactory 
crop of silver beech, the use of suitable faster growing coniferous and 
broadleaved exotics could be fully justified. 

(c)  Treatment in the Sapling Stage-Freeing the dominants and 
removing wolf trees by an early weeding or cleaning thinning is likely 
to be difficult and expensive. It is necessary to ensure continued 
diameter growth, and to leave the stand in a condition in which 
thinning will be reasonably easy. Diameter growth begins to fall off 
a t  about 25 to 30 years, and the most suitable age for this weeding is 
a t  about 25 years, or when the trees have reached a height of 20 feet. 
Owing to the dense stocking found in naturally regenerated stands and 
the fact that there will be no financial returns, the operation will be 
costly. It will be necessary to determine the minimum amount of 
weeding necessary to maintain diameter growth and keep down costs, 
and the maximum that can safely be carried out without detriment to 
the form of the stems. Self-cleaning of stems is very good in dense 
stands, but the tree tends to a fastigiate habit, and if opened up too 
much in the early stages coarse form may result. 

(d) Thinning-A practical regime for treatment, assuming a first 
rotation of 120 years, is considered to be : 

(i) Weeding a t  25 years. 
(ii) Moderately heavy thinning a t  45 to 50 years. 
(iii) Heavy thinning a t  75 to 80 years. 



It may be possible to increase the number of commercial thinnings 
to three, but there will in any case be little financial return from the 
first unless the material is required for turnery or similar manufacture. 

To obtain the best form and long clean timber lengths, treatment 
should be similar to  that for European oak (Quercus robur and Q. 
petraea), with frequent light thinnings. But these are considered, in 
the present conditions, to be economically impossible. The main 
consideration is to reduce the rotation to the shortest possible period 
and, since thinnings will therefore have to be heavy, length of stem 
will have to be sacrificed to diameter growth. An observation plot 
has been established to test this practical regimen, with consideration 
given to timber production and stem form. 

5. Conclusion 
I 

1 Though it has only been attempted here to give a brief outline of 
the more fully formulated data concerning silver beech silviculture, 

1 it is admitted that a great deal still remains to be learnt. Towards 
achieving this, increasing familiarity with wide areas of the forests, 
including those outside the range of optimum management potential, 
is continuing to throw more light on the ecology of the numerous forest 
types and to reveal the most profitable lines of research. Burther 
marked advances are also expected as soon as the results from current 
experiments employing deduced silvicultural techniques can be 
adequately assessed. However, from the knowledge so far gained, 
it can be stated with even greater certainty than before that the 
management of the selected silver beech forests of Western Southland 
should prove thoroughly practicable. 

6. Summary 
An outline is given of the silviculture of silver beech in Western 

Southland. The virgin forests of the optimum management areas are 
described and inferences are drawn for their successful conversion by 
natural regeneration to fully managed even-aged crops. The ex- 
pected regeneration period is ten years, seed years occurring every 
three to six years. Data on growth rates from sample plots and stem 
analyses are stated, indicating slow initial growth and a rotation of 
maximum volume production of about 135 years. Notes are given 
on the present silvicultural technique employed. 
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APPENDIX I : FOREST TYPES 
A. National Forest Survey Descriptions of the More Important Forest Types Occurring in the Rowallan Forest 

T w e  " & 

B1. Silver beech with no mountain beech ; kamahi and scattered podocarps, mainly rimu, on higher ridges ; Blechnwn ddscobr heavy 
on shady or easy slopes, light to absent on drier or steeper ground. Thii type includes those areas most suited to permanent 
management for the production of silver beech timber. 

B2. Generally comparable with B1 and may over considerable areas be of better quality than B1 but distinguished for silvicultml 
purposes by the sporadic occurrence of mountain beech ; as a whole generally increased proportion of drier slopes and conse- 
quently less Blechnurn, kamahi and podocarps. 

B3. Over substantial areas comparable to B2 but mountain beech occurs more frequently and may achieve local dominance. Drier 
forest than B2, trees generally smaller and stocking lighter. Pure silver beech frequent on shady dopes and in gully bottoms ; 
mountain beech areas on ridges ; scattered podocarps restricted to ridge crests and hence associated with mountain beech. 
Kamahi infrequent ; Blechnum associated with pure silver beech ; ground generally bare under mountain beech. After 
exploitation there is certain to be a great increase in the proportion of mountain beech and there is no chanoe of dealing 
with this as a weed species. Regeneration of both mountain and silver beech best assured on this type. 

B4. Silver beech of recent valley alluvia. Small trees and generally heavy stocking but with considerable defect. Locally tends to 
swamp (B6 type). Generally Coprosma-Nyrtus undergrowth with much pokaka ; a little mountain beech where adjacent to 
B2 or B3 types ; occasional poor quality kahikatea or small rimu. After exploitation tends to develop to Coprosma scrub 
except on level gravel areas. 

PB. Podocarp with up to 50% silver beech ; generally marginal to the pure podocarp stands but occasionally representing ridge crests 
where the podocarps are in process of disappearing, or remnants of gravel terraces where the gravels are thinned by erosion, 

B. ~verage Stocking per Acre 
11 I1 Trees over 12 inches D.B.H. 

POLES 
1 4 to 12 inches D.B.H. Percentage of total stocking 
El Merchantable and cull trees Merchantable trees Cull trees 

4 
k I 

9 33 
11 23 
23 90 
19 120 
1 120 
* Most oi 

70 1 150 52 
50 1 86 57 
20 1 161 55 
10 ( 190 54 - 1 140 53 
' in types PB and 



APPENDIX 

Stump height ring count and diameter of felled trees in virgin forest 
with notes on periods of suppression. 

Tree Diameter 
No. Age Class* over bark Remarks 

inches 

Very slow growth 0-70 years, moderate thereafter. 
Very slow growth 0-110 years, then slow. 
Very slow 0-100, slow thereafter. 
Very slow 0-135, moderately fast thereafter. 
Very slow 0-130. 
Very slow 0-70. 
Very slow 0-80, slow 110-150, then fast. 
Slow to moderate 0-175, fast thereafter. 
Slow throughout. Incipient rot 2 in. diam. 
Slow throughout. 
Very slow 0-90, moderate thereafter. 
Slow 0-80. 
Slow 0-70, moderate to fast thereafter. 
Very slow 0-70, slow thereafter. 
Very slow 0-110, moderately slow 110-230. 
Slow 0-130. 
Slow 0-70. 
Very slow to slow throughout. 
Slow 0-185, then very slow. Rot 4 in. diam. 
Very slow 0-130, slow 130-180. 
Very slow 0-140. 
Very slow 0-80 and 210-240. 
Very slow 0-145 and 225-250. 
Very slow 0-90, slow 200-260. 
Very slow 0-90, moderately slow 200-260. 
Very slow 0-140, moderately slow 140-160. 
Very slow 0-40, slow 40-110 and 245-260. 
Very slow 0-110 and 240-270. 
Very slow 0-140. 
Slow 0-110. 
Slow 0-80. 
Very slow 0-120, slow 170-290. 
Verv slow 0-150. slow thereafter. 
incipient rot. slow 0-100, very slow 295-330. 
Incipient rot. Slow growth throughout. 

* Ring count to nearest 10 plus 10 years for stump height. 



Fig. 1 - Type B1, virgin stand of silver beech with scattered rimu (centre 
background) and understorey of kamahi and silver beech. Alton Valley, 

Rowallan State Forest. 
Photo : R. W. M. Williams 



Fig.-2-Silver beech pole stand induced by fire, Woodlaw State Forest. 
Part of sample Plot B3 after thinning in 1951. 

Photo : R. W. M. Williams 
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