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Fig.2.1 Location map of the areas studied. 
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1 INTRODUCTION 

A present requirement of synecologists working in South 
Africa is the description, at a semi-detailed level, of large 

areas of the relatively unstudied South African vegetation. 

The Braun-Blanquet approach (Werger, 1974) provides a method ~~ 
whereby a number of ecologists can contribute to such a study, ~ 
the end result being a description and classification of large 
areas of vegetation. The results will serve as the basis not 
only for further scientific work, but also for land us e 
management and conservation practises. 

The aim of this communication is the description and 
classification of some forest patches on the Cape Peninsula. 
The applicability of the Braun-Blanquet approach and the use 
of a numerical grouping technique is considered. 

2 THE AREA STUDIED 
2.1 GENERAL 

The areas studied are all on the Cape Peninsula, on the 
slopes of Table Mountain (Fig.2.1). One study area was in 
Orange Kloof, which is 5km NE of Hout Bay, while the other 
study area falls within the National Botanic Gardens, 
Kirstenbosch. The relic forest patches remaining on Table 
Mountain (all those studied are less than l,5km2), remain as 

~~ 
a result of being prote.cted from fire er over-exploitation. 

2.2 TOPOGRAPHY 
Within the rather protected Orange Kloof, the forest 

studied is situated on an exposed gentle to moderate (3°-16°), 
south-facing slope. Some Kirstenbosch plots were taken from 
exposed open slopes while others were taken from Skeleton 

Gorge, which represents a protected habitat. Within Skeleton 
Gorge a variety of aspects and slopes were s ampl~d. 

2. 3 GEOLOGY AND SOILS 
Except for 6 plots in Skeleton Gorge where t he soils were 

derived from Granite and Table Mountain Sandstone (T. M.S.), 
the remaining plots (33) were taken from areas where the soils 
were derived only from T. M.S. These latter soils were generally 
s hallow, sandy and well drained whereas the former soils were 
generally deeper and had a higher clay content. 
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2.4 CLIMATE 
Little climatic data is available from the areas studied. 

Rainfall at both areas is on the average 1500 mm per annum, 
most of the rain falling from May to October, but even in the 
drier months (January to March) there is 20-40 mm per month . 
For most of the Skeleton Gorge study areas which were at an 
altitude of 250 m or higher, mist is an added source of 
precipitation. The Orange Kloof forest at an altitude of 
£• 150m, and the forest on the open slopes above Kirstenbosch 
(£• 200m) are probably less affected by mists. Temperatures 
are relatively mild with little or no frost. In Winter the 
temperatures remain above 5°c, while in Summer they rarely 

exceed 30°c. 

2.5 GENERAL FOREST DESCRIPTION 
A feature of all the forest studied is the paucity of 

ground layer. This apparently is a characteristic of evergreen 
broad-leaved forest of winter rainfall areas (Ellenberg and 
Mueller-Dombois, 1967). Definite vegetation strata were often 
difficult to distinguish, the understory and subcanopy layers 
having minimal cover values. Canopy height was mainly between 
10-15m but it was +Dwer in the scree forest (£.8m) and higher 
in the wetter forest (~.25m). Epiphytes ahd lianes are few in 
number. 

3 METHODS 
3.1 THE BRAUN-BLANQUET APPROACH 
3.1.1 Introduction 

The Braun-Blanquet approach to the study of vegetation has 
been widely used in Europe, since its origin shortly after the 
turn of the century, and it has proved an efficient and reliable 
method for the semi-detailed description and class ification 
of vegetation (cf. Whittaker, 1962). However, until recently, 
this method has been largely rejected by English-speaking 
ecologists, probably because t here have been few comprehensive 
English accounts of the method. Fuller and Canard's translation 
of Braun-Blanquet•s Pflanzensoziologie (Braun-Blanquet,1932) 
was, for a long time, the only reference to the method. This 
contains omissions and in many respects is out of date. Poore 
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(1955a, 1955b) probably provided the earliest detailed account 
of the method, although many of his criticisms, which led to a 
rejection of some of the techniques of the Braun-Blanquet 
method, were ill-founded, not applying II to the system as 
practised by most continental phytosociologists 11 (Moore, 1962). 
According to KUchler (1967), misunderstanding of the method is 
partly due to Braun-Blanquet himself, "who failed in his book, 
even in his third edition, to instruct the reader in his method': 
Personal instruction was therefore previously, and to some 
extent still is, the important method of understanding the 
techniques applied in the Braun-Blanquet approach. Another 
probable reason for rejection of the method, or mere disinterest, 
may be that the research efforts of British and American 
ecologists have been directed more towards detailed quantitative 
ecological studies and not primary survey work, for which the 
Braun-Blanquet system is most applicable (Whittaker, 1962). Other 
ecologists reject the method on the grounds of its supposed 
subjectivity. The situation with respect to the literature has 
improved and a number of comprehensive English accounts of the 
approach have been published (eg. Backing, 1957; Moore, 1962; 
Kilchler, 1967; Shimwell, 1971; Werger, 1974). These have 
resulted in the uses of the system being recognised. This can 
be seen by the fact that Whittaker (1962), who is himself a 
statistical and quantitative ecologist, concludes an evaluation 
of the Braun-Blanquet approach by saying that "with its limitat­
ions clarified and accepted, the system of Braun-Blanquet is the 
most successful and most widely applicable means of formal 
classification that has yet been developed." 

In South Africa a multitude of techniques have been used 
in the study of vegetation. These have ranged from statistical 
methods to mere descriptive accounts of the ve getation. A 
b~sic need in South Africa is a large-~

1Ie semi-detailed 
vegetation survey. For such a survey the uses of purely 
statistical methods would be impractical as they are usually 
time-consuming. Most of the descriptive methods used do not 
allow for comparison of results obtained by different workers 
in different areas. The Braun-Blanquet approach provides a 
happy mean between descriptive methods and statistical methods 
(Moore, 1962). The use of the latter methods will probably be 



restricted to small-scale detailed studies. In South Africa 
the Braun-Blanquet method was first used only in 1969 (Werger, 
1973a). Werger has been important in providing the impetus 
for the use of the method in South Africa. Because of the 
success of the Braun-Blanquet surveys which have been carried 
out (eg. Werger, 1973a; Werger 1973b; Werger, Kruger and 
Taylor, 1972; Leistner and Werger, 1973) it is envisaged that 
this method will be increasingly used, the end result being 
an accurate description and classification of the South 
African vegetation at a more detailed level than that of 
A cocks ( 1953). 

The basic aim of the Braun-Blanquet method, that is the 
description and classification of vegetation, is accomplished 

4 

by sampling homogeneous areas which are representative of the 
stand of vegetation in which the sample is taken. Sampling is 
achieved by use of plots of a certain minimal size. Each species 
present in a plot is rated on the Braun-Blanquet cover-abundance 
scale. Environmental data is collected from each plot and 
various other vegetation characteristics may be noted. The 
samples are entered into a table from which units of vegetation 
are extracted. These are floristically and ecologically 
characterised and may be ranked in a hierarchy. The most 
important quality of the Braun-Blanquet system is that it provides 
a reasonably accurate and uniform approach to vegetation 
classification. 

Various facets of the method are briefly discussed below. 
Discussion is more or less limited to those facets which have 
importance with reference to the present study. For a detailed 
account of techniques and concepts applied in the Braun-Blanquet 
approach, reference should be made to Werger (1974). 

3.1.2 Data collection 
a. Plot selection 

Plot selection is usually subjective, the aim being to sample 
vegetation which is representative of the stand of vegetation in 
which the sample is taken.+ Plots are selected such that 
heterogeneity of habitat features, floristics and structure are 

+ Stand - "A concrete area of ve getation in the field" 
(Moore, 1962). 



avoided. Subjective plot selection has been criticised. 
However, it is the practical approach, the aim of the method 
being the description of communities, not the description of 
transitional, heterogeneous and/or unrepresentative areas. The 
increasing objectivity which one gains, by using random, 
stratified random or systematic plot selection is balanced 
against the greater number of plots required for a basic 
description of the communities (Taylor, 1969). Samples from 
transition areas are of little value for such a description. 
There is, however, no fundamental objection against the use of 
more objective methods of site selection. 

In the present study 39 plots were taken. Eight of these 
were sited by stratified random means as data collected from 
these plots was used in a more objective study of some 
characteristics of the forest. The remaining plots were sited 
subjectively. Appendix 1 shows the areas from which the plots 
were taken. Because the data from Orange Kloof was collected 
by undergraduate students doing practical work, this area was 
oversampled as compared to the forests at Kirstenbosch. 

b. Plot size and shape. 
The basic problem involving plot size is the determination 

of that size in which the community can manifest itself, such 
that the information obtained from the plot is representative 
of the stand of vegetation in which the plot is placed. The 

5 

use of plots larger than the above size woul d result in a waste 
of time and effort. Although species-area curves are unreliable 
for determining plot size (cf. Campbell, 1974a), they were used 
in the present study as an aid to choice of plot size. Nested 
quadrats in Skeleton Gorge (in the area of plots 26, 27 and 28) 
and in Orange Kloof were used to construct species-area curves 
(Fig. 3.1). From these curves and due to the fact that Werger 
et al (1972) had successfully used a plot size of 100m2 in 

if tutt.$ de"de.i(. fo U.f 42. o.. (;lfof or (OOw,'-
similar vegetation, this oi~9 was usc<i-. · 

(INSERT FIGURE 3.1) 

One is not bound to any plot shape in the Braun-Blanquet 
method. The shape should be such that the conditions of 
representativeness a nd homogeneity are met. In the present 
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Fig.3.1 Species-area curves used for the determination 
of plot size. 



study the majority of plots were square (lOm x 10m), but the 
two riverine plots (2 and 10) were rectangular (£.14m x 7m 
and £•16m x 6m respectively) such that only the riverine 
community was sampled. 

c. Floristic list. 
In the Braun-Blanquet approach a total floristic list 

including ferns, mosses, hepatics, lichens, fungi and algae 
should be compiled from each plot. In the present survey all 

6 

vascular 
problems 
occuring 
results. 

plants were considered. There were very few taxonomic 
in the present survey. However, three small \species' 
in 5 of the 39 plots were eliminated from the final 

They may have been tree seedlings, but there was 
doubt whether they had been consistently recognised in the field. 

d. Cover-abundance and Sociability. 
Each species in the plot is assigned a cover-abundance value. 

Although each value is estimated, it has been found that 
estimations by different phytosociologists in the same patch of 
vegetation have been very similar (Dahl, 1957 quoted by Werger, 
1974). This is due to the fact that each value is clearly defined 
and encompasses a wide range of actual percentage cover values. 

The cover-abundance scale used is t hat as set out by Werger 
(1974). The 2m category was not found necessary. The scale 
is as follows: 

r Very rare and with negligible cover (usually just a 
single individual). In the present study area an r 
was only assigned if there was a single individual 
in the stand of vegetation within which the plot was 
taken. 

+ Present but not abundant and with small cover value 
(less than 1% of the quadrat area). 

1 Numerous but covering less than 1% of the quadrat 
area or not so abundant but covering between 1 and 
5% of the quadrat area. 

2m Very numerous, covering less than 5% of the quadrat area. 
2a Covering between 5 and 12% of the quadrat area independent 

of abundance. 
2b Covering between 13 and 25% of the quadrat area 

independent of abundance. 

3 Covering between 25 and 50% of the quadrat areq independent 
of abundance. 

4 . Covering between 50 and 75% of the quadrat area independent 
of abundance. 

5 Covering between 75 and 100% of the quadrat area 
independent of abundance. 
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When a species was absent from the plot but occurred outside 
the plot in the stand of vegetation in which the plot was 
taken, it was recorded by (r) or(+). (r) Was used if there was 
only a single individual with minimal cover, while(+) was used 
if there was more than just a single individual and/or if the 
cover was not negligible. 

Braun-Blanquet phytosociologists often indicate grouping 
of the same species by means of a sociability scale. The original 
rationale behind its use is that the same species will show 
different grouping under different ecological conditions. However, 
such information is usually not reflected by the scale as the 
scale values are ill-defined. Even if such information was 
refelcted by the sociability scale I do not feel it would be 
useful in a primary survey where such detail is not required. 
Nevertheless, the scale is often retained as an indication of 
a species growth form. Rainkiaer's life forms, which are more 
widely accepted, would probably be more suitable. In the present 
study, the sociability value of each species has been recorded 
in the final column of the phytosociological table. The scale 
reads as follows: 

1 Single individuals 
2 Grouped or tufted 
3 In troops, small patches or cushions. 
4 In small colonies or extensive patches, or forming 

carpets. 
5 In extensive crowds or pure populations. 
For primary survey work, sociability values will be of little 

use in delineating communities. However, the cover-abundance 
scale is very suitable for primary surveys as it is one step 
better than mere presence and absence data and it is not as time­
consuming as more accurate quantitative measures of abundance, 
which would, in any case, have little value in large scale, semi­
detailed surveys. 

e. Environmental data 
The amount of environmental data collected from each plot 

in a survey should be dependent on the scale and purpose of the 
study. In the present case the following habitat features were 
recorded: 

1) Altitude 
) ( 0 0 0 0 2 Slope flat: 0 -3 ; gentle: 3 -8,5 ; moderate: 
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8,5°-16,5°; steep: 16,5-26,5°; very steep: 26,5°-45°; 
very very steep: more than 45°) 

3) .,Aspect 
4) Geology 
5) Percentage boulder or stone cover and the size 

class of the dominant type of boulders or stones 
if the cover was greater than twenty percent. Two 
dominant size classes were noted if these had a 
cover of greater than twenty percent. The size 
classes used were as follows: boulders outsize 2m; 
boulders large: lm-2m; boulders medium: 30-lOOcm; 
boulders small: 10-30cm; stones large: 5-lOcm; 
stones medium: 2-5cm; stones small: < 2cm. 

6) Total soil depth 
7) Texture and structure of the various soil horizons. 

The field procedures outlined by Loxton (1962) were 
used. 

In recording environmental and other data a modified version 
of the Ec/2 form of the Botanical Research Institute was used 
(Appendix 2). 

f. Structure. 
The structure of the vegetation in each stand of vegetation 

was recorded by means of noting the height and cover values for 
each vegetation stratum. 

3.1.3 Data analyses 
a. Tabulation 

The cover abundance values for each species are entered into 
a matrix where the columns represent plots and the rows represent 
species. The resulting table is known as the raw table. Columns 
and rows are then rearranged so that those which are positively 
associated or negativelY, associated, are grouped. Successive 
rearrangement should result in specific s pecies-plot combinations. 
This table sorting is completely subjective but may be placed on 
an objective basis by the use of numerical grouping techniques. 
In the present study the results of a numerical grouping 
technique were used to group plots. Species were subjectively 
grouped. Sorting of the raw table was accomplished by using the 
computer. For this purpose a simple computer program was 
written. Sorting using this program may be either objective or 
subjective (Campbell, 1974b). 

Although some workers leave out plots which they consider 
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unrepresentative of any noda, all the plots have been used in 
the present study. It is felt that with further work in the 
studied forests, the affinities of any such plots will be shown. 

b. Ecological confirmation of table pattern 
The groupings of plots and species are a result of mere 

shuffling. The biological reality of the plot groupings can be 
confirmed by ensuring that the noda consist of plots which are 
ecologically similar. The usual procedure is to place the 
ecological data collected in each plot at the top of the 
phytosociological table. Because of the large amount of 
phytosociological and environmental data resulting from the 
present study, the results have been placed in separate tables. 

c. Constancy and Fidelity 
The final table allows easy assessment of noda or community 

characters such as dominant species \ aftd character species and 
differential species. Constant species are those which occur in 
a high percentage of the plots of a community. Differential 
species are those species which distinguish one community from a 
floristically related community but are present in still other 
communities. A character species is a special case of a 
differential species. Besides distinguishing one community from 
another, it is also generally restricted to this community. 
Faithfulness to a community is known as fidelity. Apart from 
being determined by r estriction to a nodum it can also be based 
on cover abundance values. 

In the present study there has been no attempt to distinguish 
character species, as any s pecies which is found in only one of 
the communities studied, may occur in many unstudied communities. 

\. 

All species characteristic of certain communities are therefore 
referred to as differential species. Dominant species have been 
regarded as those which have a high cover-abundance value as 
compared to other species in the community. A species is 
referred to as having its optimum in a community when it has 
higher cover values in this community as compared to other 
communities. 

J.1.4 Conclusions 
The end product of the Braun-Blanquet method is a 

classification based on total floristic composition. The basic 
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unit of classification is the association which is a plant 
community with a definite floristic composition, a uniform 
physiognomy and uniform habitat conditions (Schrtlter and 
Flahault, 1910, qouted by Werger, 1974). Associations may be 
sub-divided or grouped to give hierarchical structure to the 
classification. As this is the first study in the Cape forest 
vegetation, the data available is considered insufficient to 
give syntaxonomical rank, to the eight communities recognised. 
One of these commun~ties is divided into two facies while 
several are combined into larger groupings. Each community is 
characterised floristically, environmentally and structurally. 

3.2 NUMERICAL CLASSIFICATORY AIDS 

3.2.1 Group average sorting based on a Czekanowski coefficient 
similarity matrix 

· There are a multitude of different techniques available for 
the grouping of data. Association analysis (Williams and Lambert 
1959) has been widely used but suffers from the fact that it 
operates only on th'Q presence and absence data and more important 
is the fact that it is a monothetic system, each group being 
defined by the presence or absence of a specified attribute 
(species). Misclassification is therefore possible when there is 
a chance absence of the specified species from plots in which 
these species would be expected to be found. The problems 
involved in association analysis are too great for it to be 
considered as a useful technique. A polythetic grouping method, 
in which grouping is by overall similarity, has been used in the 
present study. In polythetic systems there is less chance of 
misclassification. Various methods were actually used but it was 
found that the strategy of group-average sorting, using the 
Czekanowski coefficient (Cz), was most suitable. 

In this method a similarity measure is calculated between 
each plot. The plots were then grouped according to the group 
average sorting strategy. In the present study Cz was used 
(Field and McFarlane, 1968). This is Cz = A ~wB x 100 where 
Cz is the percentage similarity between the two plots being 
compared, A and Bare the sum of the quantitative measures of 
the species of the two plots being compared and w is the sum of 
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the lesser quantitative value for each species. In the present 
study the Braun-Blanquet cover-abundance values were converted 
to purely numerical values and these were then used to calculate 
the similarity matrix. The conversion used was as follows: (r)=l; 

r=l; (+)=2; + = 3; 1=4; 2a=6r 2b=8; 3=12; 4=16; 5=20. 

Two prpperties of Cz need to be considered. Firstly, this 
coefficient is abundance weighted and therefore more abundant 
species may dominate the analysis; information of less abundant 
species being lost. This is especially illogical when one con­
siders that it may be the rare species which are selective of 
environmental conditions and therefore better indicators of 
certain habitai conditions (Day, Field and Montgomery, 1971). To 
prevent the effect of the more abundant speci~s being weighted, 
abundance values are often standardised by square root or log 
transformation (Field, et al, 1968). This has the effect that the 
higher values are deweighted. Standardisation would not appear 
necessary when using the Braun-Blanquet cover abundance scale as 
this scale tends to be logarithmic, the importance of more 
abundant species already being lowered (cf. Field, 1970). For 
example a spe ~ies covering 100% of a plot will get a value of 
five, while a species which c overs one percent of a plot, and has 
therefore a one hundred times smaller percentage cover, gets a 
value of one which is only five times smaller than the value of 
the first species. 

The second property of Cz is its assymetrical nature. This 
means that only joint presences of species are considered when 
calculating the similarity between two plots. The logic behind 
assigning more importance to joint presences than to joint absences 
is that in joint presences the environmental conditions which are 
required by the species are met in both plots whereas in joint 
absences there could be a host of environmental conditions excluding 
growth of the species. This is illustrated by the fact that "no 
plant ecologist would say that Fynbos and Bushveld vegetation 
were similar, because both lacked the species found in swamp 
forest" (cf. Field, 1969). Symmetrical coefficients such as the 
information statistic suffer from the problem that equal importance 
is placed on joint absences and joint presences (Field, 1969). 

Like other sorting strategies group average sorting operates 
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on an x n similarity matrix where n is the number of plots to 
be classified. In group average sorting the most similar plots 
are first grouped. The similarity coefficients of the plots of 
such a group are then averaged so that in further grouping when 
the next most similar plots are grouped, the newly formed 
groups are regarded as single plots (Hall, 1969). The results 
can be represented in a dendrogram which shows the pattern of 
grouping and the linkage level at which plots are grouped. A 
computer program was available for the numerical analysis using 
Czekanowski coefficient and the group-average sorting strategy. 

3.2.2 Average member comparisons. 
The presentation of the results of group-average sorting 

represents a simplification of the many relationships occuring 
between plots and sets of plots. The multidimensional similarity 
relationships are represented in two dimensions in a dendrogram. 
Some distortion is therefore inevitable. By using the method of 
average member comparisons all the relationships between a set 
of plots and other plots or sets of plots may be investigated. 
In this method an average member is calculated for the set of 
plots under c onsideration by averaging the abundance values for 
all the plots in the group. This average member can then be 
compared, by means of Cz, with each plot within the set, with 
plots outside the set or with other sets of plots. By such 
comparisons one can show internal trends in a set and external 
trends outside a set. It is also a usefull method for showing 

01µ. 
plots which represent transitions between groups and shwe1ng 

ecoclines (Hall, 1970). 

4 RESULTS AND DISCUSSION 
4.1 RAW DATA 

The data collected from the 39 plots and the similarity 
values calculated between each plot are shown in Appendix 3 and 

4 respectively. 

4.2 PLOT GROUPINGS 
Figure i.l · shows the plot groupings produced by the numerical 

classificatory system based on group average sorting and Cz. 
Groups F, G and H appear to be the most distinct groups. 

These represent the scree forest or MAUROCENIA COIVIMUNITY, the 
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VIRGILIA COMMUNITY and the CUNONIA COMMUNITY. In Figure 4.1 
plot 5 in the first of these groups only links to the other 
members of the group at a low similarity value. If one considers 
the similarity matrix (Appendix 4) it is found that this plot 
is somewhat intermediate between the core-like members of group 
F and the plots 21 and 22 which are situated in Orange Kloof. 
The CUNONIA COMMUNITY is not as distinct as it would appear on 
the dendrogram. Figure 4.2 shows the results of average member 
comparisons comparing the average member of this community with 
other plots. 

INSERT FIGURE 4.2 
The plots of groups B, C, D and E are the most similar to 

the average member of group H, the CUNNONIA COMMUNITY. If one 
considers the phytosociological table (Table 4.1) it can be 
seen that plot 10 is sufficiently different from the plots of 
other groups to be placed in a group of its own. However, plot 
2 is rather intermediate between this plot and the plots of the 
above-mentioned groups. It is felt that with further sampling 
plots similar to plot 10 will be found and as they would be so 
distinct, they should be placed in a separate group. For 
convenience plot 2 is placed with 10 although it is probably 
unrepresentative of the CUNONIA COMMUNITY as represented by plot 

10. 
After considering results from average member comparisons 

and by looking at the phytosociological table it was decided to 
give hierarchical structure to the classification of plots by 

{ grouping various sub-groups. The final grouping arising after 
/ considering the results of numerical aids is shown in Figure 4.3. 

The order of the groups has been largely determined by the 
relationships between the groups. 
placed next to group H because of 
has been used in the construction 

For instance, group Bl is 
their similarity. This grouping 
of the phytosociological table. 

INSERT FIGURE 4.43 

4.3 FLORISTIC BB80RIWI8M OF ':PIIE CHARACTERISATION AND STRUCTURAL 
DESCRI PTION OF THE VARIOUS GROUPINGS. 
Table 4.1 shows the final phytosociological table. In the 

description of the groupings which follows the basic units are 
referred to as communities. The class ification which has been 
proposed should be a working hypothesis for further work in the 
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Average-member comparison. The graph shows the percentage similarity of 
plots to the 'average member' formed by plots 2 and 10. The sequence of 
plots and groups is that shown by the dendrogram in Fig. 4. 1 • 
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Cape forest vegetation. Future work will show whether the 

communities recognised can be extrapolated to other areas of 
the forest where plots were not taken. The groupings and 
communities have been named after the differential or dominant 
species. 

DIOSPYROS - RAPANEA - KIGGELARIA GROUPING 
This is the large 'group• comprising all the communities 
delineated. With further work in the forest vegetation, other 
communities may be included in this group. Diospyros whyteana 
is found in all the plots comprising this group. Other tree 
species of high constancy include Rapanea melanophloeos, 
Kiggelaria africana, and Canthium ventosum. The most constant 
ground layer species is Knowltonia capensis. 

1. VIRGILIA COMMUNITY 
The differential and dominant species of this community is 

Virgilia oroboides. It is also found in all four plots 
representing this community. Rubus fruticosus, although not 
restricted to this community, is also a differential species. 
Species with high cover values and a high constancy are 
D. whyteana, Rapanea (both of which appear to have an optimum 
in this community) and Kiggelaria. Halleria lucida has high 
cover values in some of the plots. 

This community has a 8-lOm high canopy and a 15m high 
emergent layer consisting of Virgilia. The ground layer has a 
relatively high projected cover (P.C.) of about 15 percent. 

14 

This is probably due to the fact that light has little difficulty 
in penetrating the canopy and emergent layer. 

2. MAUROCENIA COIVIMUNITY 
Maurocenia frangularia has a high constancy and . high cover 

values in this community and although it is not exclusive to this 
community, it is a differential species. Asparagus aethiopicus, 
another differential species, appears to have its optimum in this 
community. Pleopeltis macrocarpa is a differential species of 
this and the CUNONIA C01\1MUNITY. Apart from Maurocenia,_. other 
species with · high cover1·values. are Cassine 'capensis, Olea 
africana (the dominant species) and Canthium m~ndianum. Plot 5, 
which has been recognised as a peculiar ~lot, contains, or has 
in its close vicinity, a number of species found in other forest 
areas but not in any other plots of this community (e.g. Olinia 

) 
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cymosa, Apodytes dimidiata, Scutia myrtina, Linociera foveolata 

and C. ventosum). The MAUROCENIA COMMUNITY consists of low trees 
of about 8m. 

3. PODOCARPUS - SCUTIA GROUPING 
This major grouping which comprises the remaining plots 

excluding the two of the CUNONIA COMMUNITY, has as differential 
species, amongst others, Podocarpus latifolius, Maytenus acuminata, 
Olea capensis, Olinia, S.myrtina, Apodytes, Secamone alpini and 
Asparagus sca ndens. These species are, however, not completely 
constant within this grouping and may not be exclusive to this 
grouping. There are many other differential species, but these 
are even more restricted to certain communities within the major 
grouping (e.g. Linociera, Curtisia dentata ). 

3.1 LINOCIERA - GREWIA COMMUNITY 
Linociera and Grewia occidentalis are the differential 

species of this community. The former is the more important as 
it has a high constancy unlike the latter. Linociera is not 
restricted to this community also being found in the CURTISIA -
LINOCIERA COMMUNITY for which it is also a differential species. 
However, it appears to have i ts optimum in the LINOCIERA~GREWIA 
COMMUNITY. Cassine capensis would also appear to have its 
optimum in this ~ommunity. It is the domibant in most of the 
plots. Apart from C. capensis, other s pecies which may have high 
cover values are o. africana, Rapanea, c. ventosum, P. latifolius, 
Olinia and O. capensis. 

Within this community it is obvious that there is some 
pattern, but it is felt that the quadrat size was too large to 
show this pattern. Olea africana and Maurocenia frangularia 
occured on rockier sites. On sites with de eper soils, these 
species were absent. Canopy height was generally greater on the 
latter sites(£• 15m as opposed to c. 12m). The canopy layer was 
usually the only distinct layer. 

3.2 CELTIS COMMUNITY 
The two plots representing this community were located by 

random means. This is important as Celtis africana, is an 
extremely rare tree at Kirstenbosch, a few trees having been 
recorded. As such these plots, which are situated a few yards 

of 
from each other are probably not representative .<:n many areas 

I 
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in Kirstenbosch as they both have C. africana as a dominant 

species. However these plots are distinct from others in that 
Halleria and C. mundianum have high cover values. To a lesser 
extent this is also the case with Kiggelaria. Olinia is the 
dominant species. Rapanea and M. acuminata may also attain high 
cover values. Notably absent from this community is Cassine 
capensis and P . latifolius. 

In this community Olinia forms an emergent layer of 15m. 
The canopy is 10-13m high. A subcanopy with a P.C of 25 percent 
and a height of 7-lOm can also be distinguished. There is minimal 
ground layer. 

3.3 SCOLOPIA COMMUNITY 
The differential species of this community is Scolopia mundii 

as it has its optimum in this community. This species, O. capensis 
and Rapanea all have high cover values in this community. Other 
species which may have high v~lues are Halleria , Cassine capensis 
and Il'I . acuminata. Apart from the closed canopy (12m), a 
subcanopy layer was also recognisable ( 6-lOm with a P .C. of 
25 percent) . A 20m individual of O. capensis was an emergent in 

one of the plots. 

3.4 CUR~ISIA GROUPING - - . 
The d~fferential species with the highest constancy is 

Curtisia dentata. Ocotea bullata and Hartogia capensis are also 

differential species. 

3.4.1 CURTISIA - LINOCIERA COMTu1UNITY 
Differential species of this community are Linociera and 

Asplenium lanulatum. This latter species is restricted to this 
community. Ocotea may be considered to be a differential species 
but it is neither constant nor exclusive to this community. 
o. capensis would appear to have its optimum in this community. 
To a lesser extent this is also the case with Diospyros whyteana, 
but it has a greater optimum in the VIRGILIA COMMUNITY. Apart 
from o. capensis, other species which attain high cover values are 

j 

Olinia, Curtisea and Cassine capensis. The canopy height of this 
community appears to depend on the exposure of the site (15-20m). 

3.4.2 CURTISIA - HARTOGIA COMMUNITY 
Hartogia capensis is the differential species of this 

110+-

community for although it is exclusive to this community, it is 
I\ 
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here that it has its optimum. It is also the dominant species. 
Apart from this species, other s pecies which may have high cover 
values are Cassine capensis, Rapanea, Curtisea, o. capensis, 
Cunonia capensis and Kiggelaria. Halleria is notably absent 
from this community. Two facies of this community have been 
recognised. 

3.4.2.i CURTISIA - HARTOGIA - RAPANEA FACIES 

I 
I 

In this facies Rapanea has higher cover values as compared 
to its values in the other facies. This is also the case with 
Kiggelaria. Rapanea together with Hartogia is the dominant 
species. Cunonia is absent. The canopy in t ~is community is 
about 12-14m high with a P .C. of 75 percent. 

I 

3.4.2.ii CURTISIA - HARTOGIA - CUNONIA FACIES 
The differential species of this facies is Cunonia capensis. 

The canopy is generally higher than that of the other facies 
(15-l?m) and has a greater P .C. (85-90 percent). 

I 

~ 
~ CUUNONIA COMMUNITY 
The most important differential species of this community is 

Cunonia as it attains extremely high cover values (75-90 percent). 
This species dominates the community. Other differential species 
are Ilex mi tis, Blechnum attenuatum, Zantedischia aethiopica 
and Todea barbara. It is felt that a characteristic of this 
community is the low number of species. Plot 2, which has been 
recognised as an intermediate plot has more species common .t-0 
other forest types than plot 10. The canopy of this community 
is extremely high (25-30m) and has a high P.C. (85-90 percent). 

4.~ !• ENVIRONMENTAL CHARACTERI~ATION OF THE VARIOUS GROUPINGS 
The environmental data collected from each plot is shown in 
Table 4.2. The important habitat characteristics of each 
grouping are as follows. 
DI OSPYROS - KIGGELARIA - RAPANEA GROUPI NG 

The forest areas studied and collectively termed the 
DIOSPYROS - KI GGELARIA - RAPANEA GROUPI NG as opposed to the 
Fynbos areas in the immediate surroundings, have been protected 
from fire and exploitation and they generally occur in areas with 
more mesic conditions. 

1 VI RGILIA COMMUNITY 
Virgilia, the~dominin~:~nd differential s pecies of this 

community, suggests the main habitat characteristic of this 
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community. This species is a light demanding pioneer species 
growing abundantly in heavily exploited and burnt forest sites 
(Phillips, 1928; Phillips 1931; Von Breytenbach, 1965). This 
community therefore represents a seral forest type and is actually 
a result of past exploitation in the area (pers. comm. J.A.Marais, 
Kirstenbosch Gardens). That forest has been able to develop in 
this area as opposed to nearby Fynbos areas is probably due to 
the fact that aliens are continually removed by the Kirstenbosch / 
staff and especially due to the fact that the area is protected 
from fire. The soils are also better than those in the Fynbos 
areas and even better than those in much of the forest areas. 
They are relatively deep, contain more clay and have more 
structure than most other forest soils. 

2. MAUROCENIA COMMUNITY 
This community is characterised by large boulders which 

cover more than 90 percent of the ground. As such they provide 
fire protection, and some species can make use of percolation 
water running under the talus (Daubenmire, 1974). The importance 
of the boulders can be seen towards the south of the talus, 
where Fynbos vegetation is found as soon as one moves onto less 
rocky soil. It has been noted that plot 5 is a peculiar plot 
in this community. When one consults the environmental data 
available , it appears that this peculiarity may be due to the 
fact that the boulder size at this plot is smaller than that at 
the other three plots. It has been noted that plot 5 appears 
intermediate between plot 21 and 22, of the LINOCIERA - GREWIA 
COMMUNITY at Orange Kloof and the core-like members of the 
MAUROCENIA COTuWJUNITY. The relationships between the Orange-Kloof 
community and the MAUROCENIA COMMUNITY is probably caused by the 
high rock cover at some of the plots in the former community. 
Maurocenia, a characteristic species of the scree forest, is 
found in plots 13 and 21 in Orange Kloof both of which have a 
high boulder cover (c. 60 percent). O. africana, another 

many more plots in Orange 
to those with a high boulder 

I 
I 
) 

characteristic species , was found in 
Kloof, but was generally restricted 
cover. 4[r r- ~ WI~ 

+ 1,> O.t-j' or- (C>,C.[j 
3 PODOCARPUS - SCUTIA GROUPING 
This group includes all the forest studied excluding seral 



communities (VIRGILIA COMMUNITY), scree forest (MAUROCENIA 
COMl'::UNITY) and very wet forest ( CUNONIA COMMUNITY). 

3.1 LINOCIERA - GREWIA COMMUNITY 
No direct environmental data characterises this community. 
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However, this community is found on an exposed slope within 
Orange Kloof and at an altitude (~. 500m) where the effect of 
mists is minimal. The only other communities having these 
characteristics are the two communities considered above. 
Considering the exposure and the lack of mists, this forest 
probably represents a very dry forest type. Evidence for this 
can be seen if one considers plot 19, which was taken from the 
stream in the Orange Kloof study area. If this had been a wetter 
forest one would have expected this plot to have affinities with 
plots in Skeleton Gorge (especially those of the CUNONIA 
COMMUNITY, the very wet forest). Further evidence for this 
community being a very dry ~ype is the fact that Grewia 
occidentalis and Linociera, the differential species of this 
community, are supposedly indicators of dry forest types. Other 
species of this community which fall into this catagory are 
Cassine capensis (which attains its optimum in this community), 
Maytenus heterophylla and Rhus lucida . (cf. Phillips, 1928; Von 
Breitenbach, 1965; Von Breitenba ch, 1972; Taylor, 1955). There 
is also a notable lack of ferns in this community. This may 
indicate a dry soil. It was noted that wetter forest types with 
more affinities to the forest in Skeleton Gorge, occur in the 
gorges of tJor€ Orange Kloof. 

It has been stated that there is a relationship between 
this community and the MAUROCENIA COMMUNITY. This is probably 
mainly due to the high boulder cover in both communities. Both 
communities are also situated on open slopes at an altitude 
where the effect of mists is minimal. The LINOCIERA - GREWIA 
COMMUNITY is, however, not a true scree forest, the boulder cover 
usually being les s than that of the MAUROCENIA - COMMUNITY. 

Within the ~INOCIERA - GREWIA COMMUNITY floristic pattern is 
associated with soil depth and boulder cover. On sites with 
deep soils and low boulder cover one gets tall (15m) forest 
while on rocky sites one gets lower forest (12m) with species 
such as Maurocenia and O. africana. In plot 14 where the canopy 
was disturbed, there was a very high ground layer P.C (~. 50 percent). 
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3.2 CELTIS COMMUNITY 
The two plots representing this community were taken from 

very protected areas next to Skeleton Stream on a moderate slope. 
The absence of P . latifolius and Ocotea saplings, which are 
present in most other areas of Skeleton Gorge, and the extremely 
small number of herbaceous ground layer species may be due to 
disturbance, as the two plots are situated on the much-used 
Skeleton Gorge path. However, it is felt that this habitat type 
should have the potential for the development of a specific forest 
type as there are very few areas where a moderate slope is 
combined with minimal exposure. The only other plots which had 

the above habitat characteristics, werJ:two of the CUNONIA 
, 

COtIB'UNITY. These, however, differ in that they were taken from 
the actual Skeleton Stream. The unique ecological conditions of 
these plots may account for the floristic characteristics 
mentioned in the previous section. 

3.3 SCOLOPIA COMMUNITY 
This community is environmentally characterised by rocky 

shallow soils on steep north-east facing slopes. Conditions 
are therefore relatively unfavourable. The aspect indicates 
that this is a dry forest type. However, it is not as dry as 

the LINOCIERA - GREWIA COIVlivJUNITY as mists are an added source 
~ . d . 

of precipitation,and~it is found in Skeleton Gorge ane. is~ 
therefore~ somewhat protected. 

3.4 CURTISIA GROUPING 
From the environmental data in Table 4.2, this initially 

appears to be a grouping with a rather wide range of environmental 
conditions. This is not the case as this forest type probably 
represents the climax type of all the better forest sites. 
Therefore, it excludes seral communities ' (VIRGILIA COMl'.IJUNITY), 
scree forest ( MAUROCENIA COTuITIITJNITY), very dry forest (LINOCIERA 
- GREWIA COMMUNITY) dry forest (SCOLOPIA COMMUNITY) and very wet 
forest (CUNONIA COMMUNITY). It also does not include the 
CELTIS COMMUNITY. The reason for this is at present not apparent. 
Within the CURTI SIA GROUPING there is a range of sites: dryer 
sites with relatively deep soils; wetter sites wi th shallow soils 
and wetter sites with relatively deep soils. 
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3.4.1 CURTISIA - LINOCIERA COMMUNITY 

This community is ecologically distinct from the other 

community of the CURTISIA GROUPING by the fact that the latter 
is on soils derived from T.M.S. and granite , while this 
community is on soils derived from T. M.S. With respect to either 
soil depth or exposure and aspect, or both,the sites of this 
community are less favourable . than those of the other community 
of the CURTISIA GROUPING. 

Plots 23, 24 and 25 are on a relatively open east-facing 
slope and are therefore more exposed and drier than other plots 
taken from Skeleton Gorge (excluding those with a north-east 
aspect - dry forest SCOLOPIA COMMUNITY). These plots are also 
situated at a low altitude as compared to other plots in 

Skeleton Gorge , and the effect of mist may be less. However, 
they are more favourable in terms of soil3 depth, having a 
deeper soil than most other plots in Skeleton Gorge (excluding 

L.OIYIIJ\"11'/d(J) 

some of those of the following CUR'.PISIA COMMUNITY). The other 
plots of this group, i.e. 1,3,4, and 11 are favourabl~ situated 
in that they are in very protected areas of Skeleton Gorge . 
However , the soils are very - shallow and in most cases there is 
also a high boulder cover. 

All the plots of this community are on steep or very steep 

slopes. 
3.4.2 CURTISIA - HARTOGIA COP.JMUNITY 
As has been stated above, the soils of this community are 

derived from T. M. S . and granite . This is the only community 
IC. 

having soils with a granite origin. As such, the soils are 
' 

generally deeper and have a higher clay content than the soils 
of other communities. The soili factor may explain the notable 
absence of Halleria from this community. The two facies of 
this community can be ecologically distinguished on exposure. 

3.4~2 i CURTISIA - HARTOGIA - RA PANEA FACIES 
This facies is found on south-east facing slopes,~- 30m 

from the forest margin, in more exposed sites than those of 
the second facies. This probably results in a drier site , 

C.t.Ul O rt I a. 

which will explain the absence of GUNONIA from this facies and 
the high cover values of Rapanea

1
which also has high values in 

the VIRGILIA , LINOCIERA - GREWIA and SCOLOPIA COMMUNITIES , all 
of which are dry forest types. The latter community is also 
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found near the forest margin. 

3.4.2 ii CURTISIA - HARTOGIA - CUNONIA FACIES 
This facies is found in more protected areas than the first 

facies. As the soils are also relatively deep and have a 
certain amount of clay, the sites of this community probably 
represent the optimal sites for forest growth. The only 
unfavourable character is the steepness of slope. 

4. CUNONIA COMMUNITY 
The plots representing this community were taken from the 

Skeleton Stream in very protected areas, which probably only 
d"\ 

get a few hours sunlight every day. This forest is therefore 
a very wetl type. However, there is almost no soil at any of 

these sites, the ground surface being covered by small to 
medium sized boulders. Plot 2 has been noted to be rather 
unrepresentative of the CUNONIA COMJVIUNITY . This can be 
ecologically explained by referring to the field sheets where 
it was noted that ,-although the sample was taken from within 
the stream there were small "isl ands" in the stream. These 

supported species not found in plot 10, where only the stream 
was sampled. 

A simple summary of the environmental characteristics of 
each grouping or community is shown in Figure 4.4, while Table 4.3 
is a summary of the floristics and environmental characteristics 
of each community or grouping. 

4.5 SEEDLING STUDIES 
In all except three plots the number of seedlings for each 

tree species was recorded on the following scale: 1 = 1 to 5 
seedlings in the plot or a seedling in the vicinity of the plot; 
2 = 6 to 10 seedlings in the plot; 3 = 11 to 15 seedlings in the 
plot. An individual of a tree species was considered to be a 
seedling if less than 0,5m in height. The results of the study 
are shown in Table 4.4. 

Although this study was not very detailed, the results 
-the. 

suggest that there will be no future drastic change in th±' forest 

floristics except for those of the VIRGILIA C0MMUNITY. Of the 

I 
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23 species which were recognised as trees 21 were recorded in 

this seedling study. The two species not recorded were Celtis 

africana, which is extremely rare in K±rstenbosch and Ilex 

23 

mitis which, being found in the CUNONIA COMMUNITY, is restricted 
to riverine areas. Four of the five species with a high 

constancy i.e. Diospyros whyteana, Rapanea, C. ventosum and 
Kiggelaria, also had the most number of seedlings recorded. 
The other species, Cas sine capensis, also had a relatively high 
recording. Species which showed regeneration only in specific 
communities were generally restricted, as larger individuals, 
to these communities. For example, a Cunonia seedling was 
recorded from a plot of the CUNONIA COMMUNITY; Maurocenia and 
O. africana regeneration was restricted to the MAUROCENIA 
COMMUNITY, while the maximum number of Scolopia mundii seedlings 

were recorded from the SCOLOPIA COMMUNITY. 
The seedling study produced some interesting results in the 

VIRGILIA COMMUNITY, where it appears as if the floristics of 
the subcanopy and canopy will eventually alter. The three 
species which at present have high cover values i.e. Virgilia, 
Diospyros whyteana and Rapanea, show little regeneration. 
C. v entosum and Cass ine capensis both have a high cover value 

For stcec,e.S S 
in only one plot. I-fl both eases seedlin~ were recorded from 
the other three plots. Apodytes, O. capensis and C. mundianum 
which are at present not represented in the ca nopy, were 
recorded as seedlings. One would expect a h alterati on in 

floristics and cover-abundance values in this community as it 
is a seral community, and also because the ground layer is 
affected by alien management practices. 

Generally there is a grea ter number of seedlings, and a lso 
a high P .C. of ground layer species, in areas which have a 
d~sturbed or broken canopy. 
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5 CONCLUSIONS 
5.1 THE BRAUN-BLANQUET METHOD 
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The Braun-Blanquet method was found to be entirely suitable 
for the scale of the survey and the amount of detail required. 

Because of the subtle differences between communities (see 

below), it was only difficult to decide where to place a plot, 
' -(;l,.o..;-

such :111·t w9uld be representative of a stand of vegetation. 
' f-t!./f 

It was . that stratified random sampling would remove this 
problem, also placing the siting of plots on a more objective 
basis. However, by such sampling there is the chance that 

--r ht s So..mp/111;} 
heterogeneous areas may be sampled.which represents a waste of 
time and effort. Furthermore, more time would be required for 
the siting of plots. Therefore, it is suggested for future work, 
that plots are sited subjectively. 

A sample size of 100m2 is felt to be sufficient for primary 
survey work in the Cape forest vegetation. A problem at 
Orange Kloof, where sampling intensity was relatively high, was 
that plots were too large to be sensitive to micro-pattern. It 
is felt that if sample size was decreased, the plot would not 
contain a representative sample of the community. The detection 
of such detailed pattern is not an aim of the Braun-Blanquet 
method which was, however, suitable for a general description of 
the Orange Kloof forest. If such retail is required, a plotless 
sampling method .' (~. Williams et al., 1969) may be suitable. 
The primary aim in the South-Western Cape should be a 
description and classification of vegetation at a semi-detailed 
level. More detailed work, such as the study of forest micro­
pattern, should only follow once the semi-detailed description 
is complete. 

In the previous Braun-Blanquet surveys undertaken in South 
Africa the aim has often been to describe and classify 
communities which were obviously different structurally and 
floristically. In the forest studied it was difficult, if not 
impossible, to 
to the survey. 
similar. This 

merely describe the different communities prior 
Structurally most of the forest studied is very 

reflects the fact that the forest is also 
floristically very similar. In the majority of cases, the 
communities recognised have been delineated on subtle changes 

I 

) 



25 

in total floristic composition. It is very seldom that there 
are species which are exclusive to any of the recognized 
communities. That the communities recognized are only slightly 
different in floristics and structure has an effect on the 
Braun-Blanquet method and results in the following ways: 

(1) As has been stated, it is difficult to site plots 
subjectively such that the area sampled is 
floristically and structurally characteristic of a 
stand of vegetation. Structurally most of the forest 
is similar, and floristically the subtle changes in 
species composition do not allow prior insight into 
what are the limits of a certain stand of vegetation 
or where a representative sample may be sited. The 
third criterion for siting plots, that which states 
that a plot should be environmentally homogeneous and 
environmentally representative of a stand of vegetation, 
is the only one which can be practically used in the 
study area. Therefore the suggestion for future study 
is that plots are sited according to envirotjmental 
characteristics, the hypothesis being that environmental 
homogeneity and representativeness imply floristic and 
structural homogeneity and representativeness. An aim 
in siting plots should therefore be to sample a wide 
range of habitat types. 

(2) Because of the subtle differences between communities, 
the necessity of using cover-abundance is shown. Presence 
and absence data would not have been sufficient to 
delineate communities in the present study. 

(3) The clarity of the phytosociological table is determined 
by the floristic distinctness of the communities 
recognised. For example, the VIRGILIA CO~MUNITY, 
MAUROCENIA COTu ruNITY and to a lesser extent the CUNONIA 
COMMUNITY were easily recognised prior to the survey. 
They therefore come out as distinct noda in the 
phytosociological table. The remaining communities are 
distinguished in the field by subtle differences. 
Therefore these communities are not clearly distinguished 
in the phytosociological table. 

I 
I 



(4) The need of a total floristic list can be seen as 
the communities have really been distinguished on 
total floristic composition. 

Not much environmental data was collected from each plot 
but it is felt that it was sufficient, as it was possible to 
ecologically characterise the different communities. However, 
actual measurement of soil moisture conditions would be 
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useful for further habitat characterisation of the communities. 

5.2 NUl'/JERICAL CLASSIFICATORY AIDS 
The group-average sorting based on the Cz similarity matrix 

and obtained from Braun-Blanquet cover-abundance values appears 
suitable as a method of plot grouping. The importance of this 
technique is that it suggests possible groupings which will be 
the most sound with respect to the numerical criteria used by 
the technique. The numerical criteria of the above technique 
would appear suitable to differentiate between floristically 
slightly different plots and to group floristically similar 
plots such that the resulting classification is subjectively 
acceptable. I feel that the importance of such a technique is 
not the increase in objectivity, but the suggestion of possible 
groupings which may not have been considered in a purely 
subjective grouping of plots. The method of average-member 
comparisons is of use when one wishes to examine some of the 
relationships between plots or sets of plots as the dendrogram 
resulting from the group-average sorting is a two-dimensional 
simplification of the multi-dimensional similarity relationships 
between plots or sets of plots. 

5.3 FOREST ECOLOGY 
In the study area a number of communities were recognised. 

These have been structurally, floristically and ecologically 
characterised. These forests are relatively poor in species, 
only 70 species being found, of which only 23 were tree species. 
This may partly explain the fact that the different communities 
are often distinguished on subtle fl oristic differences. The 
tree species found are species with a wide distribution and 
furthermore, except for Ocotea bullata and perhaps Olea capensis 
subsp. macrocarpa, they are pioneer species in various other 
forest areas. However, in this area most are climax species. 



Environmentally the communities can be characterised by past 
history (VIRGILIA COMMUNITY), soil origin, soil depth, soil 
rockiness, soil moisture and exposure. The floristic and 
environmental characteristics are summarised in Table 4.3. 

6 SUMMARY 
The Braun-Blanquet method has been used to delineate, 

describe and classify various communities from forest areas in 
Orange Kloof and Kirstenbosch. 
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The applicability of the Braun-Blanquet method is considere4. 
It was thought to be completely suitable in the present study 
and is suggested as the method for future semi-detailed work in 
similar forest vegetation. 

The usefulness, of a numerical grouping technique is 
considered. The technique used and which appears suitable is 
that of group-average sorting based on the Czekanowski 
coefficient. Average member comparisons were used to reveal 
some relationships which had been lost in theorerall picture 
obtained by group-average sorting. 

Eight communities were recognised. These were described in 
terms of structure, floristics and habitat. The communities 
are environmentally characterised in terms of exposure, soil 
condition and past history. Floristically the studied forest 
is poor and many of the communities are distinguished on subtle 
differences in total species composition. Structurally the 
forest is very similar, a common feature being the absence of a 
ground layer. 
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APPENDIX 1. THE AREAS FROM WHICH PLOTS WERE TAKEN 

(r) indicates that the plot was sited by stratified random 
sampling. 

Skeleton Gorge. 
Skeleton stream: 2, 10. 
Below contour path: 23(r), 24(r), 25(r). 
Above contour path: 

Less protected areas: 26(r), 27(r), 28(r), 
Very protected areas: 

Next to Skeleton Stream: 1, 8(r), 11, 12(r). 
At forest edge: 9. 
Others: 3, 4, 7, 29, 30, 31. 

Open slopes above Kirstenbosch. 
Rocky scree: 5, 36, 37, 38. 
Deep soils: 6, 32, 34, 35. 

Orange Kloof: 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 33, 39. 



APPENDIX 2. THE MODIFIED Ec2 FORM FOR THE RECORDING OF 
HABITAT AND STRUCTURAL CHARACTERISTICS 
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