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ABSTRACT
Swartboschkloof forms part of the Jonkershoek catchment complex at the headwaters of the Eerste River, Cape Province, South Africa.

It has been selected

for multi-disciplinary studies of Mountain Fynbos vegetation.
The study area has a mainly equatorial aspect (north-facing) and receives an
average of 1600 mm rain per annum, mainly in winter. Temperatures do not
reach extremes. Windg blow mainly from the south-east, increasing in strength
in summer. North-west winds blow intermittently in winter, bringing rain.
The altitude of Swartboschkloof ranges between 285 m and 1200 m and the soils
are derived from quartzitic Table Mountain Sandstone and porphyritic Cape
Granite.
Using the Braun-Blanquet pbytosociological method, vegetation and environmental
data were collected at 201 relev~s throughout the study area; 101 of these
relev~s are correlated with a survey of soils of part of the same area.
Sixteen fynbos communities, grouped into three groups and five forest
communities, grouped into two groups, have been identified.

The data of a

previous study by Werger, Kruger and Taylor (1972) have been interpreted in
the context of this study.
A map of the plant communities has been drawn and an attempt has been made to
explain the distribution of the communities in terms of environmental_factors.
There is a strong link between the vegetation and soil geology but application
of a method such as principal components analysis would be necessary to
explain the relationship clearly.
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INTROWCTION
The first canprehensive description of the vegetation of the western
Cape Province, South Africa, was given by Marloth (1908).

His work

was followed by that of Adamson (1929, 1938) who described the broad
divisions of what he called the 'south-western region•. Good (1974)
recognized the flora of the southern and south-western Cape Province
as constituting the snal lest floral kingdan in the world;
Floral Kingdan.

the Cape

Weimarck (1941), Taylor (1978) and Werger (1978)

refer to this region as 'Capensis' and Goldblatt (1978) defined what
he termed the Cape Floristic Region.

The boundaries of the Cape

Floristic Region are more or less the boundaries of the Fynbos Biome
(Kruger, 1979a;

Campbell, 1983).

The Capensis region has a mediterranean-type climate, making it one of
five such regions in the world (Kruger, 1979a). The vegetation consists
largely, but not exclusively, of fynbos, a vegetation physiognanically
comparable with macchia (Mediterranean), chaparral (California),
matorral (Chile) and heath (Australia).
Fynbos is characterized by three physiognanic-structural elements:
restioid, ericoid and proteoid. The fir1;1t consists of the Restionaceae
and similar aphyllous grass-like plants, the second, ericoid plants
which are most· often short shrubs with snall, stiff, narrow oftenrolled leaves. Proteoid plants are taller shrubs with moderate-sized
broad-sclerophyllous leaves (Kruger 1979a & 1979b; Taylor, 1978 and
Van Wilgen, 1982).
Acocks (1975) divided the vegetation of the Capensis region into five
Veld Types: West Coast Strandveld (Veld Type 34), Coastal Renosterveld (Veld Type 46), Coastal Macchia (Veld Type 47), Macchia (V~ld
Type 69 and False Macchia (Veld Type 70). Taylor (1972, 1978) used
the term Mountain Fynbos to include Acocks' ( 1975) Macchia and False
macchia and Coastal Fynbos to denote Coastal Macchia. He also clearly
delineated the geographical extent of Mountain Fynbos (including Arid
Fynbos as part of Mountain Fynbos). Kruger ( 1979a & 1979b) used this
nomenclature as well.

2.

Although these names are in general use, subdivision of the vegetation
of the Capensis region and the nanenclature pertaining to these
subdivisions is under revision (Boucher, in prep. ; Moll et
in prep.).

.!!•,

In addition to the Veld Types mentioned above there are also broadleafed forest and scrub-forest canmunities within the geographic
limits of the Capensis region. White (1978) states that forest is
the only Afranontane vegetation found in the Cape.

In the western

and south-western Cape, forest and scrub-forest canmunities replace
the fynboe in moist, sheltered kloofs, on rock outcrops and on
patches of boulder scree (Werger, Kruger& Taylor, 1972). McKenzie

(1978) found that the Cape forests could be grouped into a number
of types based on their floristic canposition. Floristic canposition
is a function of moisture statue and locality. He considered that
an important attribute in the classification of forests in the Cape
is the decrease in number of species along a decreasing moisture
gradient fran east to west. The Afranontane nature of these forests
is also 'diluted' by the occurrence of several Cape species or
transgressor species, the latter being widespread in their distribution
(White, 1978) •
In order to synthesize past research and co-ordinate future work
dealing with fynbos, the Fynbos Biane Project was established
(Kruger, 1978 ). Swartboschkloof, at Jonkershoek near Stellenbosch,
was selected as the site for intensive multi-disciplinary studies
of Mountain Fynbos. It was here that this study was carried out.
The vegetation survey of Swartboschkloof also fonns part of a
Master Programme for surveys in Mountain Fynbos. This programme was
drawn up to provide the Department of Environment Affairs (Directorate
of Forestry) with infonnation concerning the vegetation and floristics
of mountain catchments. In addition it fonns part of a resource
inventory of Mountain Fynbos vegetation.
Three studies of the vegetation of Swartboschkloof have previously
been carried out(Van der Merwe, 1966; Werger.!! al., 1972; Van Wilgen, 1981).
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Those of Van der Merwe and Van Wilgen were mainly concerned with
vegetation response to fire and that of Werger et al. was a
phytosociological study.

Fry (in prep.) has done a survey of the

soils of Swartboschkloof.
Werger,!! al. (1972) sampled 35 releves in fynbos and eight relev~s
in forest vegetation. Their findings are
evaluated, taking into
consideration that succession has proceeded for 11 years between the
time their study was carried out and 1981, when this survey was started.
A greater area has been covered than that sampled by Werger _!! al.

(1972).

Sampling has also been more intensive.

The objectives of this study are :
(i)
To identify, describe and classify the Cape fynbos and
remnant forest canmunities occurring in Swartbosch1cloof

(ii)
(iii)

To map the plant canmuni ties of Swartboschkloof
To relate the plant canmunities to the soils of
Swartbosah.kloof

(iv)

To relate the plant canmunities to selected habitat
factors, apart fran the edaphic factors, nanely climate,
altitude, aspect and topography.

1·

THE STUDY AREA

1·1

Location

Swartboschkloof is situated in the Jonkershoek Forest Reserve, about
15 Ion fran Stellenbosch (Fig. 1).

It is 373 ha in extent and fonns

part of the greater Jonkershoek Catchment in the Hottentots Holland
Mountains at 34° 00' S latitude and 18° 57' E longitude.

Most of the

In 1936 it was

study area has an equatorial (north-facing) aspect.

proclaimed a nature reserve in tenns of the Forest Act {Werger et .!!•,

1972).

The boundaries of the area selected for this survey do not

coincide exactly with the boundaries of the Swartboschkloof-Sosyskloof
Nature Reserve but are as follows:
in the north-east the boundary is a ridge of sandstone cliffs;

fran the south-east corner to the south-west corner the . firebreak:
fonns the southerly boundary;

on the west side the boundary is

the drainage divide between the Swartboschkloof and Sosyskloof
catchments; in the north, Sosyskloof stream forms the boundary;
a

sho~

firebreak bounds a small section at the base of Swart-

bosohkloof on the north to north-east side (Fig. 2).
I

The area between Sosyskloof stream and the

I

zi~zag

firebreak

which was sampled by Werger.!.!.!!• ( 1972) was not included in this
study

because the vegetation was burnt in 1977 and considered to

be immature.
At present Swartboschkloof is managed as part of the whole Jonk:erahoek catchment canplex.
1. 2 History of Human Influence
The western Cape has been inhabited for many thousands of years,
probably first by Stone Age man, later by Bushman and still later by
Hottentots or, more precisely, the Khoisan tribes.

Stone Age sites

have been excavated at Bosnan' s Crossing and many other areas in the
Stellenbosch District {Seddon, 1966

& 1967). It is also documented

that indigenou.s tribes intennittently visited Jonkershoek but probably
did not settle there.

These people most likely visited the Jonkers-

hoek valley to graze their cattle and sheep and to collect Watsonia
conns (Schapera, 1930;
Deacon, 1976;

Werger.!.!.!!•, 1972;

Bands, 1977;

Elphick, 1977).

Sanpson, 1974;

Fig. 1.
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Fig. 2a.

Aerial photograph of Swartboschkloof, showing main features.
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Fig. 2b.

Swartboschkloof, three years after the 1958 fire. Photograph
used with permission from P. van der Merwe.

Fig. 2c.

Swartboschkloof,

1973

Photograph:

D. Bredenkamp
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During this vegetation survey I found a rounded stone weight of the
kind used by hunter-gatherers to weight their digging sticks. This
substantiates the claim that indigenous tribes must have searched
Jonkershoek, including Swartboschkloof for edible conns, bulbs and
tubers.
The first white colonists sottled in the Stellenbosch area in the
late 1600's where they practised agriculture.

Governor van der Stel

granted the first freehold in Jonkershoek in 1692 to Jan de Jonker,
alias Jan And.riessen, after whan the valley was named. However,
Swartboschkloof was probably only affected after 1832 when it fonned
part of land ceded to a fanner in the Jonkershoek valley.
was widely

use~

Veld-burning

to improve grazing for sheep, goats and cattle and

probably occurred in Swartboschkloof at intervals of 4 - 10 years.
No signs of cultivation are apparent (Werger et.!!_., 1972).
The Departnent of Forestry acquired Jonkershoek, which included the
area later proclaimed as the Swartboschk:loof-Sosyskloof Nature Reserve,
on a lease-hold fran the Stellenbosch Municipality in 1933. Since then
Swartboschkloof has been totally protected fran fire except for
accidental fires in 1942, 1958 and 1973 (Kruger, 1979 c). The only
other human pressure on this area has been recreational hiking and
walking, non-destructive research (Werger 2-! .!.!·, 1972), the clearing
of footpaths and burning of firebreaks on the perimeters at 6 - 7
year intervals.
1.3 Geology
Wellington ( 1955) discusses in broad te:nns the physiography of the
Cape folded mountains, or the Cape Fold Belt. Two main zones of folding
are distinguished, a north-south trending zone in the west fonning a
wide arc concave westward, and in the east where the folded belt has a
west-east trend. He notes that in the west two different areas can be
recognized. To the north of the Tulbagh Basin the mountain ranges are
more or less parallel, but in the south the folding takes various
directions. The latter situation is thought to be due to the meeting
of the west-east and north-south folding pressures. Wellington (1955)
states, 'In the southern area the most continuous orographic line
starts in the south as the Hottentots Holland range and continues northwards as the Drakenstein, Klein Drakenstein, Hawequas, Limiet and
Elandskloof Mountains.' De Villiers, Jansen and Mulder ( 1964) add that

this unbroken range of mountains fran Betty's Bay to beyond Bainskloof
Pass is nowhere breached and its plan is irregular. This, together with
westward extensions fran the main mount.a in massif, gives rise to mountainbound valleys !mown as 'hoeke' or 'corners' - J onkershoek is one such
area - where lithology and structure have allowed deep valleys to be
eroded out of the mountains.

De v·illiers .!! al. ( 1964) give details of

the phases of geological history for the area between Worcester and
Hennanus but a short description of the geology of Jonkershoek will
suffice here.
Porphyritic Cape Granites underlie the Table Mountain Group of quartzitic
sandstones (T.M. s.) fanning the precipi taus mountains at Jonkershoek
(Taljaard, 1949) and the granite fonns the undulating floor of the
Swartboschkloof valley. The sandstone cliffs do not erode readily.
Nevertheless, the debris from these cliffs together with granite
boulders fonn a colluvial admixture covering the granite floor of the
valley. Van der Merwe (1966) notes that the granite is encountered up
to about 530 m altitude, above which T. M.S. occurs. Fry (in prep.)
however, found the gra.ni te-sa.ndstone contact t.o be nearer 700 m.
Granite crops out at only a few places in the valley.
There is sane folding of the T.M.s. cliffs bounding Swartbosch.kloof
but generally this feature is absent.

Taljaard (1949) describes the

straightness of the Jonkershoek valley, trending northwest-southeast,
and its remarkable cross-sectional asymmetry. He notes that the T.M.s.
is clearly down-faulted on the western side. Beekhuis, Bekker, Joubert
and Marwick (1944) comment, 'It is not clear what kind of faulting took
place, but it is thought that the Jonkershoek fault consists of a
number of parallel fault planes.' They note that evidence of this
faulting is found at Twin Peaks, Swartboschkloof and in the region of
Second Waterfall. Werger.!!.!!.• (1972) say, however, that the Swartboschkloof valley was fonned by a aeries of secondary faults roughly
at right angles to those faults which caused the main Jonkershoek valley.
1. 4 Geanorphology and Topography
Swartboschkloof is a fan-shaped valley ranging f'ran 285 m to 1 200 m in
altitude. The head of the valley fonns the widest part of the 'fan'
and it narrows with a decrease in altitude. The elope e range fran le es
than 5° to 45° with the steep slopes averaging 300. About two per
cent of the area consists of inaccessible, almost vert~cal cliffs.

•

•

••
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Apart fran the steep cliffs and colluvial slopes there are also loose
boulder screes.

These screes consist of T.M.$. boulders and are on the

higher slopes immediately below the steep cliffs.
have stabilized and support
forest vegetation.

In parts the screes

The streams in Swartboschkloof follow the fault lines.

The main Swart-

boschkloof strecrn, which flows fran south-west to north-east, is perennial
and well-wooded.

It is fed by three other seasonal streams.

The other

main stream, on the east side of the valley, is perennial but is not fed
by other streams. It apparently carries less water than the main
Swartboschkloof stream and is less wooded.

These main streams join

at the lower end of the valley before joining the Eerste River.

The

stream from Sosyskloof dra.ins the area to the west of Swartboschkloof
and flows independently into the Eerste River, which runs down . the
centre of the Jonkershoek valley (Beekhuis et al., 1944;

Van der Merwe,

1966; De Villiers et al., 1964; Werger _tl al., 1972; Van Wilgen, 1981).
1.5

Soils

Kruger (1979 b) deals briefly with soils of the South African heathlands noting that there was no adequate synthesis of the pedology of
the soils of the Fynbos Biome at that time.

Lambrechts (1979) does,

however, give a synthesis of the soils of the Fynbos Biome in sane
detail, including the genesis of soils encountered in the quartzitic
fold ranges.
In a more recent study, Campbell (1983) has applied Principal Canponents
Analysis (PCA) to the environmental variables affecting montane plant
environments in the Fynbos Biome.

With respect to soils, he discusses

pedogenesis associated with aspect, altitude and gradient. For quartzitic
soils he states, "The catena that can be expected fran situations where
soils are least developed to where they are best developed is :
[riaspah) [alenrosa,

Cartre:fj;i

[ Hutton,

J "•

Clovelly, Oakleaf

This

trend is exhibited in Swartboschkloof, as shown by Fry (in prep.)
(Table 1) •
The local situation in Swartboschkloof is canplex due to colluvial
mixing of T.M.s. and granite.

The presence of granite gives rise to

soils of the Hutton, Magwa and Nornanci Fonns.

Seeps and other areas of

impeded drainage are also found which results in developnent of soils
in the Westleigh and Fernwood Fonns.

Table 1.

Soils of Swartbos chkloof: legend for Fi g . 4 (from Fry, in prep.)

Soil Group•

Predaninant

Daninant Features

Parent
Material
Park brown humio

Granite

Soila

Well drained deep humio A with

Soil Classification
Fonn

Series

Nananoi

10

Olenroaa

15

Map S;yrnbol
Pha11e
No

aaprol i te generally within 1m .
Greni 1;e

Well drained shallow hmio A
with aaproli 1;e vi thin 1m .

Grani 1;e

Moderate to well drained,
deep humio A over yellowish
brown B.

Frequently aandaton
•tones and boulder•
Magva

in upper A hori11on

Mixed Grani 1;e

20_(; o! the

Usually

and Sandstone

total 11oil volume
oonsi11t11 o! atones
1111d boulder11

Granite

Moderately drained very deep
black humu11 rich soil

Champaf91e

11

Ch

Hutton

24

Hu

soil volume ,

Clovelly

14

mbCv

Well drained yellowish brown

Clovelly

11/14

JI oderatel;r to

Mixed Granite

Well drained reddish brown

well drained red

1111d Sandstone

vi 1;h stones md ·boulders

end ;rellow Soib

)CJ.'

generally

soil volume

Mixed Granite

Well drained yellowish brown

and Sandstone

vi th stones and boulders
generally

S1111datone

mMa

3CJ.'

soil.

Stone• and boulder11
generally

3CJ.'

or

soil volume
Clovelly

11/14

Sm~

atones

sbCv

soil with

3CJ.'

and

frequently leBB
than 51. of the soil
volume
Smdatone

&BCV

Well drained yellowish brown
shallow soil overlying sandstone saprolite, atones and
boulders

Mixed Granite

3CJ.'

o! soil volume

Olenrosa

11

eOa

O&lclea!

31/34

Oa

Con•bntia

11

c.t

Vila!ontes

11

Vt

Pernwood

11

dPw

oderately drained yellowish

and Smdstone brown soil showing vennio
features in B horiaon and
having a varying ~ or atones
and boulders in the profile
Moderately to wel

Smdatorie

Moderately drained with a
bleached B and ;rellowish

drained pale soil

brown B with atones and
boulders
Sandstone

3CJ.'

o! soil volume

Moderately to poorly drained
with a bleached B overlying
a neocutanio B showing
vemio features

Smdatone

Moderate to well drained
showing greyish brown colours
Stones and boulders consti 1;u1;e

Sandstone

Poorly drained dark greyish
brown soil with stones
constituting 2°" of soil

Sandstone

Poorly drained with plinthio
mottling up to the A horizon

3CJ.'
Hydranorphio

o! the 11oil volume

volume

Pernwood

31

Stones oon11t11;ute generally

201'

of the soil volume

WHtleigb

21

We
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Fry (in prep.) has classified the soils of Swartboschkloof following
the binanial classification for soils in South Africa (MacVicar

.!!. al.,

1977). He has identified 12 fonns with 14 series, Table 1. Fry did not
sample the soils of the high steep slopes which are l i thosols
and probably fall into the Mispah Fonn.

1. 6

Climate

1.6.1

Regional Climate

The climate and weather patterns of southern Africa are explained in
tenns of the change in position and intensity of three high-pressure
cells:

the South Atlantic anticyclone, the South Indian Ocean

anticyclone and a third anticyclone found over the interior of
southern Africa.

The South Atlantic anticyclone is the principal

high pressure cell which affects the south-western Cape.

The summer

aridity and strong southerly winds in this region are caused by the
southward movement and the subsiding eastern extremity of the highpressure cell.

The northward movement of the South Atlantic

anticyclone in winter allows successions of eastward-moving cyclones
(depressions) of the westerly wind system to influence the southwestern Cape.

Cold, rainy conditions prevail at this time, associated

with the passage of cold fronts (Jackson & Tyson, 1970;

Fuggle, 1981).

Fuggle and Ashton (1979) discuss the climate of the Fynbos Biome.
Fuggle (1981) summarized the climate data available for stations in
the biome and discussed its application in interpreting the distribution
of plant canmuni ties in the biome.
1.6.2 Local Climate
Wicht, Meyburgh and Boustead (1969) describe the climate of Jonkershoek as being ''Etesian of the Mediterranean type".

According

to

Koppen' s ( 1931) system it would have an average temperature of below
22°C for the wannest month. It confonns to Climate Type IV in
Walter and Leith' a classification (Werger et al., 1972).
During the summ.e r strong anti-cyclonic winds fran the south-east
enter the valley over the Dwarsberg, (see Fig. 1) having originated
in high pressure cells between about 25° and 35° S latitude.

This air

13.

is cold and as it passes over the Dwarsberg its temperature drops
further causing moisture condensation into fine drops, creating the
renowned south-east cloud like the 'table-cloth' on Table Mountain
at Cape Town (Marloth, 1904 & 1907;
1 962;

Stewart, 1904;

Nagel, 1956 &

Kerfoot, 1968).

Exceptional rains fran the south-east have been recorded when the
cooling effect is enough to pel'f!lit cloud to persist over the valley,
when the air is not adiabatically heated and moisture re-absorbed into
the atmosphere (Wicht et al., 1969).
In winter pre-frontal cyclonic winds of the westerly wind system
bring moisture-laden air fran the north-west into the Jonk:ershoek
valley where they meet a mountain barrier, resulting in heavy
orographic rain.

After_the passage of a cold front, wind direction

changes fran north-west to west and south-west, pressure rises and
temperatures fall causing instability.

It is at these times that

showers and storms may occur (Wicht et al., 1969;
1970;
1.6.2.1

Jackson & Tyson,

Erasnus, 1981).
Solar Radiation

The measurement of hours of sunshine at the Swartboschkloof weather
station is not directly applicable to Swartboschkloof as a whole.
This is due to variation of aspect and slope in the area.

Wicht _!!

~·,

(1969) state that the mountainous horizon restricts hours of sunshine
to various degrees in the Jonkershoek valley.
affect sunshine duration.

Topography and cloudiness

If sunshine is limited this reduces radiation

received, which consequently increases the effectiveness of rainfall by
reducing vapour losses.
Swartboschkloof, having a general equatorial aspect experiences high
insolation over the greater part but particularly on the higher slopes
in the summer.

The few slopes with a southerly aspect experiences less

direct sun and are thus cooler and moister.
Monthly and seasonal variation in mean daily hours of sunshine for the
· seven-year period, 1.1.1976 to 31.12.1982, is shown in Fig. 5·

The data

presented in Table 2, fit the typical pattern where the mid-summer and
least cloudy months, January and February, have the greatest number of
hours of sunshine.
opposite tendency.

The wet mid-winter months, June and July, show the
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Fig. 5. Mean monthly sunshine at Swatboschkloof Weather Station, ~976

1982.

Table 2. Mean daily hcurs of sunshine at Swartboschkloof Weather Station for months of the year, 1976 -1982

1976

1977

1978

1979

1980

1981

1982

Mean daily
sunshine (hrs)
9,29

January

10,35

9,68

9,71

9,6~

9,63

7,81

8,28

February

9,56

9,32

8,93

9,0

9,28

9, 13

9,16

9, 19

March

8,47

8,36

7,15

8,05

8,60

8,42

8,33

8, 19

April

6,16

6,43

6,46

7,35

5,86

6,35

5,62

6,31

May

5,35

3,87

4,4

.4,63

4,95

5,66

5,22

4,87

June

2,95

2,53

4,42

4,45

4,35

4,45

3,76

3,84

July

3,9

4,36

5,54

4,53

5, 18

3,68

4,85

4,58

August

5,94

5,54

3,33

5,70

5,22

5,52

5,61

5,27

September

5,84

5,02

5,93

5,99

6,46

6,20

7,76

6,17

October

7,55

6,94

7,08

6,39

8,30

7,94

7,20

7,34

November

5,89

9,37

9,81

9,41

6,65

7,96

7,98

8, 15

Deoember

7,41

8,06

8,77

10,62

8,87

9,32

8,55

8,8
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1.6.2.2
Wicht ,.2!

Precipitation

.!!•t (1969)

discussed at length the occurrence of rain and

its measurement, temperature changes and incaning radiation.
annual rainfall over 20 years is

The mean

1 600 mm at the base of the
Swartboschkloof valley (Swartboschkloof weather station), 5CYfa of
ab~t

which falls fran May to August and only 1~ fran December to March,
the hottest, driest period.

Snow occasionally falls at high altitudes

at Jonkershoek (Wicht ,.2! al., 1969) but rarely at Swartboschkloof
(Werger et

.!!·, 1972) •

Bands (1977) presented data showing the gradient of mean annual rainfall in relation to elevation fran Stellenbosch Gaol to Dwarsberg,
Jonkershoek.

Swartboschkloof weather station is situated mid-way

between Stellenbosch and the Dwarsberg but at one-quarter of the
altitude (a.s.1.).

Ta.king the mean annual rainfall at the Dwarsberg

as 10CYfa (3330 mm, fran Bands, 1977), then Swartboschkloof receives 5~
less rain than the Dwarsberg on average per annum.

Table 3 gives the

total monthly rainfall for months of the hydrographic year for the
period 1.1.1976 to 31.12.1982 at the Swartboschkloof weather station.
Fig. 6 shows the mean monthly rainfall for the above seven-year period,
in relation to monthly variation in mean maximum and mean minimum
temperatures.
Swartboschkloof itself has an altitude difference of about 900 m fran
the mouth to the highest point on the ridge.

Therefore, although there

are no rainguages in Swartboschkloof to provide rainfall data, it seems
feasible to suggest that different parts of the Swartboschkloof catchment receive different amounts of rainfall.

This most likely depends

on elevation and aspect.
Precipitation fran south or south-east cloud does occur on the upper
reaches of Swartboschkloof in the summer as illustrated in Fig.

7.

This precipitation is indicated by the prolific growth of lichens and
mosses on the trees and rocks on Haelkop Ridge.
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Table 3. Total monthly rainfall (mm) at Swartboschkloof Weather Station, 1976 - 1982. Mean of two rainguages.

January

Monthly mean
1976-1982

1976

1977

1978

1979

1980

1981

1982

0

34,1

23,85

50,35

71,3

169,35

65, 1

59,15

February

15,75

44,3

45,7

146,65

51,45

2,6

10,5

45,28

March

65,9

51,25

52,0

13,7

10,35

85,3

24,25

43,25

April

90,95

226,35

126,05

44,6

144,8

145,7

201,05

214,45
313,9

134,0

213,7

140,06

92,7

165,76

195,6

195,3

280,58

May

119,9

331, 15

June

533,_65

457,0

62,65

205,95

July

221,9

228, 1

81,8

137,25

54,65

301,55

144,1

167,05

August

212,75

226,15

268,55

94,7

171,95

229,1

131,5

190, 67

September

218,6

128,3

169,5

118,1

82,15

200,2

October

121,9

53,45

126,05

. 225,15

84,65

November

228,85

33,9

22,45

17,75

December

121,11

75,65

112,65

9,8

Total annual
rainfall

1951,26

1889,7

1236,95

1265,05

55,35

40,85

136,81

44,95

106,55

108,96

172,55

105,15

72,2

93,26

99,55

56,65

247,6

103,29

1344,35

1534,12

1471, 75

1579,8
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Fig. 6.

Mean monthly temperature and rainfall, 1976

Fig. 7.

South-east cloud over the high slopes of Swartboschkloof.
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1.6.2.3

Temperature

Diurnal fluctuations in air tenperature follow seasonal trends,

On average summer
days are ~ot and and the nights mild while winter days are mild and
the nights cool and cold. Occasional very hot days occur throughout
the year, (Wicht et .!l•i 1969). A summary of daily maximum and
minimum temperatures at the Swartboschkloof weather station for each
month of the year for a seven-year period, 1.1.1976 - 31.12.1982, are
given in Table 4, (see also Fig. 6).
tending to be greater in summer than in winter.

7,82

5,48

16,14

15,34

17,2

June

July

August

September

8,57

12,33

18,87

23,66

l!lovember

December

25,38

26,52
25,17
25,88

12,04
13,38

18,52

8,86

9,84

20,83

October

20,41

17,3

7,62

18,42
17,39

15,0

6,26

18,3

4,83
7,38

19,38

4,88

15,26

18,95

18,16

8,23

8,04

15,93

16,83

10,65

21,31

May

1979

14,54

12,47

8,36

6,7

7, 19

8,31

7,36

15,82

24, 16

20,37

12,62

24,7
27,97

21, 71

18,76

18,58

19,67

16,96

18,4

21,88

18,2

26,90

9,71

8, 14

8,67

6,52

7,69

9,8

8,72

8,92

7,3

7,78

18,39

10,74

13,88

14,33

15,62

min

13,8

10,23

1980
27,29

max

19,9

18,1

17,04

23,27

24,41

10,58

8,17 , 19,73

12,15

14,49

14,76

min

11,19

24,41

27,89

26,84

max

24,08

11,63

22,31

12,27

23,81

11,22

24,54

April

13,22

26,02

13,65

26,56

15,36

min

14,31

12,92

29,6

)(arch

1978
27,66

max

26,33

14,95

min

21,1

13,92

28,37

Pebruary

1977
12,25

15,58

31,2

January

11111%

25;61

min

1976 ; I

1981

25,54

22,87

22,69

18,04

15,11

14,93

16,13

20,89

23,04

26,0

27,35

24,28

max

14,59

11, 56

10,97

7,52

7,64

4,86

5,47

10,26

11,17

13,5

16,75

14,3

min

23,59

22,71

22,68

22,24

11, 18

17,27

16,92

19,83

21,64

25,84

27,11

12,67

10,1

6,01

5,55

6,oo

8,96

10,91

13,7

13.92

13,36

min

10,33

11,88

1982
24,79

max

Daily mean maxim.un and mean m.ininu.m temperatures (•c) at Swartbosohkloor Weather Station, 1976 - 1982.

max

Table .(.

24,74

23,03

20,96

18,61

16,92

17,87

17,92

19,31

23,04

25,23

27,38

28,71

min

10·,03

8,03

7,22

6,13

7, 19

10,72

11,3

13,29

14,67

14,46

13,54

11,34

Mean
11111%

~

'°
•
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1.6.2.4 Wind
Kruger (1974) commented on the clear seasonal cyclic nature of windrun west of the Hottentots Holland divide, where a peak is reached in
summer.

The wind-run at Swartboschkloof follows this pattern.

Winds

blow mainly from the south-east the whole year through (Table 5).

In

summer, winds from the south-east are constantly strong (Fig. 8b)
but they decrease from this direction in winter. Winds from the
north-west increase in winter (Fig. 8c) with the eastward movement of
depressions over the sub-continent.
The Swartboschkloof catchment is sheltered partly from the main force
of the strong summer south-easterly winds which blow down the
Jonkershoek valley. The higher parts of the south-east, east . and
slopes are most affected by these winds. These
strong winds linked with high summer temperatures and high insolation
lead to considerable drying-out of the vegetation.

north-east-~acing

Since Swartboschkloof has a northerly to north-westerly aspect it is
probably influenced more by the milder, moisture-laden winter
prevailing winds from the north-west. Felm.-like berg-winds are
experienced throughout the year but are most noticeable on clear days
in winter. These winds blow mainly from the north.
Winds seldom blow from the north-east and east and winds from the
south-west are not very strong and do not prevail for long periods
(see Fig. 8).
Wind speed data for the different seasons, from different bearings
are presented in Table 5b. Abbreviations used in Table 5a are as follows:
V
a' S C -

average wind velocity
azimuth of wind direction (clockwise from north)
steadiness of the wind: proportion of resultant wind-run
to total wind-run expressed as ~ a percentage.
frequency of calms

21.

Table 5a. SWllllary of monthly wind parameters at Swartboschkloo! Weather Station 1.4.1979 - 31.3.1980

Month

Xe an
w'lndran

km/day

v

a•
{degreee) (Jc.av' hr)

Frequency of oalm11 and wind11 from different directic.ns (")

s,;

c

N

NE

E

SE

s

SW

w

mr

Apr

210, 1

35,4

2,3

26,7

21,7

18,8

o,o

0,5

36,3

9,6

0,3

1,1

11,8

May

287,9

41,7

4,5

37,8

8,5

10,8

0,3

1,4

50,9

8,7

0,1

1,4

17,9

June

203,2

50,3

0,9

10,3

15,3

10,7

0

0,1

39,9

12, 1

0,2

5,8

15,4

Jul;r

265,6

45,5

5,2

47,1

12,3

9,2

0,4

1,0

49, 1

11,9

0,3

3,1

12,7

Aug

407, 1

46,0

7,8

46, 1

4,3

11,5

0,4

0,3

45,8

12,9

0

3,4

21,4

Sept

314,1

41,4

3,1

23,3

6,7

16,2

0

0,9

40,2

12,2

0,9

3,5

19,5

Oot

294,4

37,8

3,1

25,5

10,5

15,5

0,4

1,3

37, 1

12,0

0,3

4,4

18,4

Nov

366,5

46,1

8,9

57,3

12,0

13,2

0,4

1,4

42,3

15,3

0,2

0,3

14,9

· Deo

421,8

4"8,4

12,9

73,1

8,0

12,0

0,4

1,2

51,9

18,3

0,4

0,4

7,3

Jan

476,5

46,6

14,8

74,4

2,9

9,8

0

0,.2

62,6

11,4

0

2,5

10,8

Peb

333,7

43,8

8,0

57,6

10,5

16,4

0,4

o,8

47,8

12,4

o,8

1,1

9,8

Kar

211,0

39,9

5,4

46,7

14,0

19,4

0

o, 1

45,3

10,4

0,3

0,2

10,3

Table 5b. Kean speeds or wind11 from different bearings (km/hr)

I

JIE

E

SE

s

SW

w

:n

Apr - June

10,77

3,o6

7,59

10,84

9,46

10,35

9,35

11,3

Jul;r - Sept

11,86

5,68

7,63

17,85

9,44

8,01

10,66

12,37

Oot - Deo

10,74

8, 17

10,78

21,58

11,1

' 8,45

8,69

10,89

Jan - Mar

9,76

3,49

14,65

20,04

11,16

7,89

9,73

10,64

')'.ear

10,78

5,1

10,16

17,58

13,93

8,68

9,61

11,3

22

A

B

Key

4,!l-13.7 13,8•24.9 25. 32; 33-41

Arcs indicate 10% intervals

c

Fig. 8. Wind roses for 1979 : A~ Whole year,
B. Summer and C. Winter. Data
recorded at Swartboschkloof Weather
Station.
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1.6.2.5 Evaporation
Many factors affect the evaporation of water from a moist surface or
free water surf ace. Most important are temperature, wind and
saturation-deficit of the air (Schulze, 1980).
It is difficult to relate the data presented in Table 6 for class "A"
pan evaporation to other parameters, particularly moisture los s
(evapo-transpiration) from plants. However, these data do show the
seasonal trend in water loss through evaporation from an open water
surface. As expected, evaporation is greatest in the hot summer
months while in winter, evaporation is low. It is a regular occurrence
for the class "A" pan at Swartboschkloof weather station to overflow
in winter due to rainy conditions.

Table

6. Mean daily "A" pan evaporation (mm) at S11artboschkloof . Weather Station

1976

1977

1981

1982

Monthly mean

1978

1979

1980
11,49

8, 17

7,91

1976-1982
10,32

January

13,46

8,57

11,44

11,04

Feb:cuary

10,05

9,81

9,41

8,54

9,09

10,66

9,31

9,55

March

8,67

8,0

6,50

6,57

7,85

8,48

7,83

1,1

April

4,44

4,02

5,14

4,43

3,25

3 ,53

4,48

4, 18

May

3, 17

1,88

2,43

2,98

2,46

3,23

2,38

18,53

June

1,29

1,09

2,3

1,69

1,99

1,41

1,54

1,62

July

1,49

1,18

3,04

2,27

2,31

1,23

1,65

1,88

August

2,23

2,98

1,8

3,47

3,07

3,29

2,76

2,8

September

3,43

3,93

2,89

3,99

4,57

3,74

6,49

4,15

Ootober

5,93

5, 12

4,93

5,0

6,53

7,22

7,24

6,o

November

3,93

8,67

13,46

9, 19

5,58

6,76

7,95

7,93

December

7,65

8,99

9,33

12, 75

8,90

10,38

6,58

9,23

2.

METHODS

2.1

The Braun-Blanquet Phytosociological Method

Werger

(1974) critically restated the concepts and techniques of the

Ziirich-Montpellier

(Braun-Blanquet) method of vegetation survey.

Prior to this the Braun-Blanquet (B.-B.) method had been used by only
a few workers in southern Africa.
been used more extensively.

Since then the B.-B. method has

Workers in other regions apart fran the

southern and south-western Cape have classified vegetation ranging
fran grassland through bushveld to forests:

Bredenkanp & Theron

(1978 & 1980), Coetzee (1974 & 1975), Coetzee et al., (1976),
Furness & Breen ( 1980), Palmer & Lubke ( 1982), Van der Meulen ( 1978),
Van Rooyen ( 1983) , Werger ( 1973 a & b) and Westfall, 1981.
In his study of the vegetation of the Cape Point Nature Reserve,
Taylor

(1969) canpared the use of association-analysis with the

Braun-Blanquet (B.-B.) method.

He concluded that, al though the groups

obtained by association-analysis could be ecologically meaningfully
interpreted, they represented ••••• "such snall fragnents of natural
uni ts that they do not give a hannonius picture of the vegetation".
The B.-B. method, on the other hand, was found to be more consistent.
The main reason for this is that, unlike association-analysis, the
B.-B. method does not depend on the canmuni ty being sub-divided on the
basis of the presence or absence of a single species.

Additionally,

the B.-B. method "provides a more natural classification of fynbos

1969) and readily demonstrates the relationship
(Boucher, 1977).

canmuni ties" (Taylor,
between canmun~ties

(1972), working in floristically rich Mountain Fynbos,
-tested Van Donselaar's (1965) statement that, to be used successfully,

Werger et al.

the B.-B. method should be applied where species numbers are moderate.
These workers found, however, that the B.-B. method could be used with
good results at Swartboschkloof.

Subsequently, the Hierarchical Synd.rane

Analysis applied by Coetzee & Werger

(1973) to the Swartboschkloof data

verified the groupings previously obtained in the B.-B. study of Werger

.!.! al. (1972).

Boucher

(1972) also used the B.-B. method with sati&- ·

factory results in the floristically very rich Cape Hangklip area.
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Since then this method has been widely employed in pbytosociological
studies in the fynbos and other vegetation types in the south-western
Cape as shown by the following examples:
1977

Cooipbell and Moll - forests

1977 McKenzie, Moll and Campbell - forests
1977 Boucher - Mountain Fynbos
1977 Boucher and Jarman - West Coast Strandveld, Coastal Renosterveld,
Coastal Macchia (Coastal Fynbos)
1978 Glyphis, Moll and Campbell - Mountain Fynbos, forests
1978

Laidler, Moll and Glyphis - Mountain Fynbos

1978 McKenzie - forests
1980

Campbell, Gubb and Moll - Cape Flats vegetation

1981

Taylor and Van der Meulen - Mountain Fynbos

1981

Van Wilgen - Mountain Fynbos

In view of this work and because the B.-B. method is now generally
accepted as a reliable, repeatable and ecologically sound method, and
applied as standard procedure in the Ecology Section (Regional Studies)
of the 3otanical Research Institute, I decided to e'llploy the n.-B.
technique in this project.

2.2

Sanpling procedures

2.2.1 Plot shape and size
Werger ( 1972) reviewed the literature pertaining to species-area
relationships and the detennination of "minimal area" for vegetation
samples.

He came to the conclusion that "an objective definition of

minimal area seems impossible", suggesting instead the use of optimal
plot size.

This would give the most satisfactory relationship between

effort expended and information gained.
Assuming that one hectare would contain the species and structure of a
uniform population or canmunity, Werger (1972) said that this area could
be taken as containing the 1~ level of information.

Depending then on

the percentage of information required per plot, the plot size can be
calculated.
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Campbell & Moll ( 1981) took Werger' s ( 1972) work further, paying
attention to structural characteristics of the vegetation.

They had

sane success relating optimal plot size to vegetation characteristics
but found it difficult to explain the lack of correlation between
optimal plot size and floristic richness.
In the B.-B. surveys in the south-western Cape listed in Table 7,
size and shape of plots has varied according to the individual and
the vegetation type.

Campbell & Moll ( 1981) state that,

"Choice of

plot size is often dictated by success or failure of previously used
plot sizes. 11 This statement is true in this study where, ta.king all
these methods into consideration, , I decided to use rectangular
quadrats of 5m x 1an (50n 2
( 200n2

)

in the fynbos canmunities and 10n x 20n

in the riparian and forest canmuni ties of Swartboschkloof.

)

Quadrats of 50n2 were used to sample the Halleria elliptica Brabejurn stellatifolium- Short Forest as this size was adequate for
this canmunity.
of 200n

2

In the case of the boulder scree canmunities, quadrats

were used;

their shape was dependent on subjective assessnent

of each stand, since Boucher (1977) states"The releve shapes could
possibly have been more flexible, for instance in sCIT!pling riparian
communities which fonn narrow bands along streams''.

The quadrats were

divided, where possible, to give ten equal-sized sub-plots, for
systematized data recording.

The sub-plots were not nested and there-

fore the data collected are not suitable for drawing species-area
curves or assessing species diversity.
2.2.2

Location of releves

It is an accepted requirement that releves
studie~

for phytosociological

be located in hanogeneous stands of vegetation.

This is

important because infonnation per sanple is required fran one vegetation
unit only and not fran mixed stands.

Statistical measurement of

hanogenei ty is troublesane and thus ''many ecologists take the practical
approach of subjectively assessing hanogeneity of the plot in tenns of
the least possible obvious heterogeneity in floristics, structure and
environmental features " ,

(Werger et al., 1972;

Werger, 1974).

There were two phases of fieldwork in this survey.

During the first

phase, 101 of the 114 soil pits sampled by Fry (in prep.) in his soil
study of Swartboschkloof were relocated.

•

.!l •, 1977

Werger

~

al., 1972

Taylor & Van der Meulen, 1981

Taylor, 1969

McKenzie !!.!

.!l•t 1978

Laidler!!.!

Square
Rectangular
Square

2

)

)

10 m x 10 m ( 100 m

5 m x 10 m ( 50 m

2

5 m x 10 m ( 50 m

2

)

10 m x 10 m ( 100 ma )

5 m x 5 m ( 25 ma )

2

5 m x 5 m ( 25 m J
5 m x 10 m (50 m )
10 m x 10 m ( 100 m )

al., 1978

§..:!

Rectangular

10 m x 20 m ( 200 ma)

Canpbell and Moll, 1977

Glyphis

Square

10mx10m(100ma)

Square

Rectangular

Rectangular

Square

Square

Rectangular
Rectangular

Campbell, 197 4

2

5 m x 10 m ( 50 m )
10 m x 20 m ( 200 m )

Boucher, 1972, 1977 & 1978

Shape

Size of plot

<

1 m high

> 1 m high

Mountain Fynboa, Foresta

Mountain Fynbos

Mountain and Coast Fynbos

Mountain Fynbos, Forests

Mountain Fynboe

Mountain Funbos
Mountain Fynbos
Forests

Forests

Forests

Mountain Fynbos, Riparian Canmuni ties
Forests

Type of vegetation

7. - Summary of selected B. -B. surveys showing size of plot, shape of plot and type of vegetation.

Authors

Table

I\)

.

-.J
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Vegetation sanple plots were placed as close as possible to these
soil pits, to enable correlation between the soil series identified
(Fry, in prep.) and the vegetation samples • . This was done bearing
in mind the requirement for sampling hanogeneous stands of vegetation.
It was however, not always possible to meet this requirement.

The

reason for this was that the soil pits themselves were often on
boundaries in the soil catena, a feature reflected by the vegetation
in sane cases.
For the second phase of sampling it was necessary to first examine and
interpret 1: 5 000 black-and-white and 1: 20 000 colour aerial photographs.

This was done because Fry (in prep.) did not cover the whole

area, as defined for this study, for his soil survey.

In this instance

the plots were placed in hanogeneous stands in the vegetation units
delimited on the aerial

photos~

A further 100 releves were sampled

during the second phase of fieldwork.
Fig. 3 shows the positions of releves

associated with Fry's (in prep.)

soil pits, releves sampled independently of Fry's survey and the
positions of releves sampled by Werger.!,!.!!• ( 1972).

2.2.3

Data collection

Floristic data was gathered by (a) recording all pennanently recognizable species together with their cover-abundance (B.-B.) values
and (b) collecting those species not immediately recognizable as voucher
specimens.

The latter were identified with assistance fran the

Stellenbosch Botanical Research Unit Herbarium personnel.

When

epheneral species such as annuals and geophytes were encountered they
were recorded in parentheses.
Structural data was collected for each releve by noting total cover

(%)
2• 3

for each stratum and the daninant· species in each stratum.
Table preparation

The canputer programme, TABSORT, developed by the Directorate of
Forestry at J onkershoek and modified by the Botanical Research
Institute (Boucher, 1977) was used for the sorting of releve data
in this study.

The manipulation of data was strecrnlined by using the CANDE
system on the Burroughs B7800 canputer of the Department of
Agriculture.
The data were first arranged in a raw table.

Thereafter each

successive table generated was sorted visually and the "new" speciesreleve canbination entered into the canputer.

During the shuffling

(sorting) process a point was reached where it became necessary to
split the table into two, one for the fynbos vegetation and one for
the forest vegetation.

Continuous rearranging of the tables

in the final B.-B. tables, presented in Tables 8 & 10

resulted

Fifty shuffles

were perfonned to reach the final fynbos B.-B. table while

38 shuffles

were required to reach the final forest vegetation table.

Summary

tables for each of the final fynbos and forest B.-B. tables were also
prepared.
Geophytes and annuals which are not pennanently recognizable are not
included in the tables.

All species with two or more occurrences are

included in the tables; · those species with less than two-thirds
presence in groups of related communities are listed at the end of
each table in a

II

,

II

tail •

Species with single occurrences and low cover-

abundance values are listed for convenience in the Appendix.
Raw data for the Werger et!!.• (1972) survey were made available to me
by one of the co-authors, Mr. H.C. Taylor.

These data were encoded for

computer manipulation following the procedures outlined above.

By

keeping the same releve order as in the final tables of the Werger et

.!!.·

(1972) study and using the order of species fran the final tables of
this study, it has been possible to prepare B.-B. tables (Tables 9 & 11)
frcm the Werger!.!.!!.• (1972) data which are directly comparable with
those of this study.

Values in the phytosociological tables (Tables 8, 9 1 10 & 11) follow
the cover-abundance scale of Braun-Blanquet (Mueller-Dcmbois & Ellenberg,
1 97 4) , with "0" rep re sen ting the occurrence of species within 1m around
the outside of any given releve. The values in the summary tables represent
the percentage occurrence of a species in the group of
each canmuni ty as follows:

relev~s

forming
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5 = 80 - 100 %
4 - 60 - 19 %

3 - 40 - 59 %
2 = 20 - 39 %
1 - 5 - 19 %
5%
+ = 1-

I

2.4

Map preparation

A photographic enlargErnent of a black-and-white photograph of Swartboschkloof (Fig. 2) was used as the basis for the maps.

The photograph

was enlarged to give a scale of 1: 5 000 fran which Fig. 3 & 9 were
prepared.

Fry's (in prep.) soil map (Fig. 4) was prepared fran the

same ·enlarged photograph.
Mapping procedures for the vegetation map, Fig. 9 were as follows:
Firstly, the boundaries of the study area were delineated on the
photograph.

The positions of all releves were then plotted together

with symbols representing the respective canmunities into which the
releves were grouped.

The positions of

40 releves of the Werger et !!!·

(1972) survey were also plotted, 15 of which fall outside the study area
for this survey.
Stereoscopic viewing of· 1: 20 000 colour aerial photographs (Job

794/77,

325 & 326) together with 1nterpretation of the annotated black-andwhite photograph made it possible to draw tentative boundaries of the
plant ccrnmunities on the

1: 5 000 black-and-white photograph.

The tentative boundaries of canmunities were then checked, using the
B.~B. tables (Tables 9 & 10) to key out canmunities at points (see

Fig. 3) where the vegetation was not sampled.

Once the field-map

(1: 5 000 photograph with canmunity boundaries) was canpleted, it was
copied to produce the final map of plant canmuni ties of Swartboschkloof' (Fig. 9) •
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3.

THE VEGETATION

Six broad habitat categories for Mountain Fynbos have been described
by Kruger ( 1979b).

Taylor ( 1978) distinguishes between three "zones"

of Mountain Fynbos encountered as one ascends mountain slopes :

the

Proteoid, the Ericoid-Restioid and Hygrophilous Fynbos zones.
The latter includes those communities occurring on permanently wet or
moist sites (phreatic sites of Wicht et a.l.,
1979 b).

1969 and Kruger,

Communities of this latter type are usually localized and

can occur in either of the other two zones.
Trees are not a feature of fynbos except in a few instances e.g.
Widdringtonia cedarbergensis Marsh,

w.

nodiflora

(L.) Powrie.

li•

schwa.rzii (Marloth) Mast. and

The first two species occasionally form

open forests or woodlands, but populations are normally very sparse
and restricted to special habitats on cliffs, in boulder fields and,
occasionally, along watercourses.

w.

cedarbergensis

and~·

schwarzii

are killed easily by fire and rely entirely on seed for survival
whereas

li•

nodiflora, which is the only Widdringtonia sp. in the study

area, has the capacity to sprout after fire and bears its seeds in
serotinous cones (Kruger, 1979 b).
The vegetation of Swartboschkloof has been divided into two main
types :

( i)

vegetation.

the Mountain Fynbos and (ii) the forests and riparian
This division is based on physiographic features as well

as physiognanic, structural and floristic characteristics.

The fynbos

is the daninant type and is found in drier situations than the forests
and riparian vegetation.
The fynbos fits broadly into Taylor's (1978) zonation patterns.

On the

lower slopes with mixed granite - T.M.s. soils, proteoid vegetation
occurs mainly.

On the upper, drier slopes with shallow sandy soils,

plants in the families Restionaceae and Cyperaceae daninate. There are
also localized perennial seeps where typical hygrophilous canmunities
are found.
The forests are restricted to streambanks of perennial streams and
rock screes. These forests are sanewhat shorter than those of the
southern Cape, probably because of more extreme climatic conditions.
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The Halleria elliptica - Brabejum stellatifolium Short Fore.st grades
into the high forest vegetation;

it is most often found along drainage

lines which have seasonal running water where forest vegetation does
not develop.

The plant communities described are based on floristic

data presented in Tables 8 & 10,and in the summary tables.

Structural classification of the communities is based on averages of
structural data from all releves within each community.

The

classification proposed by Edwards (in press) has been applied.
In each canmunity description, the number of the releve considered to
be most representative of the community is underlined following Boucher

& Shepherd (in press).
Infonnation and data pertaining to the soils were obtained from Fry
(in prep.) as well as from personal observation.

All other environ-

mental and habitat data presented in the community descriptions were
recorded on site.
The Mountain Fynbos (further referred to as 'fynbos' unless otherwise
stated) communities are described first, followed by a description of
the forest and riparian communities. The order in which the canmunities
are described follows the order in which they are presented in Tables 8 & 10.

For the naming of the communities a species-binomial system using two
species in the syntaxon is used.

These species may be either two

differential species or a differential species and a dominant species
that is not necessarily a differential species.

Generally the first

species was selected on the basis of its dominance.

No suffixes such

as - etosum, - etum and so on, which indicate syntaxonanical hierarchical
ranking have been used.

Much more extensive sanpling of Mountain Fynbos

is necessary before broad hierarchical ranking and hence broad syntaxonomic nanenclature can be meaningfully applied to the canmunities
identified in this study (Barkman, _Moravec & Rauschert, 197 6;

1967; Shimwell, 1971;
MS.; Werger, 1974).

Kuchler,

Syntaxonomic Nomenclature Steering Committee,

In addition to the species-binomial, a structural name following Edwards
(in press) is given for each canmunity.
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An alternative structural name following the system proposed by
Canpbell ,!!

.!!.·

(1981) for structural characterization of vegetation

in the Fynbos Biome is also given.

Other synonyms for the respective

canmunities extracted from Boucher & McDonald (1982) and from other
sources, as indicated, are given as well.
Three fynbos groups and one forest and riparian group occur in
Swartboschkloof.

They are systematically sub-divided on the basis of

floristic relationships (Tables 8 & 10) •

The term community

is used as an abstract term (Shimwell, 1971) and does not imply any
specific rank.
The communities are as follows

3.1

Mountain Fynbos Conmunities

3.1.1

Erica hispidula - Diospyros glabra Shrublands

The shrublands grouped together here include specialized communities and
those communities which favour heavier soils of granite or colluvial
origin.
The effect of perennial free water appears to override the influence of
substrate on the developement of the Diospyros glabra - Elegia capensis
Shrubland and the Diospyros glabra - Cliffortia odorata Shrubland.
In this sense they are regarded as specialized communities together with
the

fil!!..2 angustifolia - Berzelia lanuginosa and Berzelia lanuginosa -

Merxmuellera cincta Shrublands.

The latter two communities, however,

are apparently more substrate-dependent;

they are found in a bottomland

situation on deep, predominantly sandstone-derived soils.

These

communities are all referred to as 'hygrophilous communities'.
The other shrublands differ from those outlined above in their preference
for drier situations on soils where granite is the major parent material.

------·-

---

-=··-------
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3.1.1.1

Diospyros glabra - Elegi a capen ~is High Clos ed Shrubland.

Campbell et al. ( 1981) structural equivalent:
Map Symbol:

Tall Mid-dense Shrubland

A

Community area: 4, 19 ha
Relev~fo (3):

.ll§, 150, 151

Age of vegetation in relev~s:

9 years

Average number of species per relev~:
Differential species:

20 (13-26)

Blechnum punctulatum, Crassula coccinea,
Crassula pellucida, Cullumia setosa, Elegia
capensis, Hippia pilosa, Lamprantlru.s deltoides,
Nemesia acuminata

Dominant species:

Arctotis semipapposa, Blechnum punctulatum, Cullumia
setosa, Elegia capensis, Psoralea pinnata

Fig. 11. Diospyros glabra - Elegia capensis High Closed Shrubland
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Fig. 12.

The darker vegetation in this photograph is the Diospyros glabra Elegia capensis Shrubland.
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The Diospyros glabra - Elegia capensis Tall Closed Shrubland is found on
altitudes (800 - 930 m) with a south-eas terly aspect in

slopes at high

the south-west quarter of the study area (Fig.
average gradient of 18° (15 - 21°).

9). The slopes have an

The comrrn.inity is restricted to this

part of the area although many species which occur in it are found in
s eep conditions at lower altitudes associated with other species which do
not occur here.
This comurunity is found on localized wet sites, usually dissected by
drainage lines and the soil is usually waterlogged.
not investigate these soils.

However, I noted that they are sandy to

loamy with a high organic content.

The high organic content is most

likely due to the high average litter cover of
local wet conditions.
(2 - 10

%)

Fry (in prep.) did

88 % (75 - 99 %) and to

Exposed rock cover is low with an average of 6

%

but the substrate is notably rocky under the dense vegetation.

The estimated total cover of this community is 98

%.·

Three strata can be

The tallest stratum consists of shrubs, 2 - 3 m high,

distinguished.

with an average projected canopy cover of 56

~6 .

Elegia capensis and

Psoralea pinnata are the dominant shrubs in this stratum.

Cliffortia

dentata, Cliffortia polygonifolia and Cullwnia setosa dominate in the
second shrub stratum which is 0,5 - 2 m high and has an average projected
canopy cover of 46
dwarf shrubs.

%.

The third stratum (<0,5 m) consists of herbs and

Arctotis semipapposa and Blechnum punctula tum are

prominent in this stratum.
estimated at 10

% on

Projected canopy cover of the low stratum is

average.

Erica racemosa is found in this community and in the communities found
on soils of sandstone origin.

It is not found in the

heavier soils at lower altitudes.

communities on

It was not found often in this study

but could indicate specific habitat conditions not detected here but
worth further investigation.

------·
------·

-
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3.1.1.2 Diospyros glabra - Cliffortia odorata High Clos ed Shrubland
Campbell et al. ( 1981) structural equivalent:
Map symbol:

Low Closed Shrubland

B

Community area:

o,

13

ha

RelevEfo ( 1) : .12
Age of vegetation in relev~:

24 years

Number of species in relev~:

26

Differential species:

Centella eriantha, Cliffortia odorata ,
Leucadendron salicifolium

Dominant s pecies:

Cliffortia odorata, Leucadendron salicifolium

Fig. 13. Diospyros glabra - Cliffortia odorata High Closed Shrubland. The
sections of the range-rod are 0,5m, total height is 2,5m.
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This community is characterized on the basi s of one releve which, in
strict terms, is not sufficient information to justify its existence as
a distinct corrnnunity.

In Swartboschkloof it occurs as a localized stand

too small to sample more extensively but for the sake of completeness it
is described.

The distinction between it and the other hygrophilous

communities are shown in Table 8.

The Diospyros glabra - Cliffortia

odorata Shrubland has s ome species which are corrmon to it and to the other
hygrophilous communitiesi

Gnidia oppositifolia, Osmitopsis asteriscoides

and Psoralea pinnata.

(

The Diospyros glabra - Cliffortia odorata collllilllnity wa s sampled a t the
top of a stabilized scree slope below cliffs at an altitude of 655 m.
The aspect is north-facing and the slope is steep (34°).

Water runs

off the cliff above where the same community is found, falls over the
rocks and then percolates through the rock rubble of the scree below.
The scree rocks are covered (97

%)

with a dense growth of prostrate

Cliffortia odorata which dominate s the lower stratum

(< 1 m). Emergent

through this layer are tall to high shrubs such as Leucadendron
salicifolium, Osmitopsis asteriscoides and Psoralea ninnata with a
projected canopy cover of 24

%.

'

...

Fry (in prep.) did not sample the soil at this site.

However, the soil

amongst the rocks is dark in colour and is rich in organic matter.

The

parent material of the soil here is T.M.S.
Further sampling of this community, if it were found in other parts of
Jonkershoek, would probably indicate its exact status in the Jonkershoek
vegetation as a whole.
This community is similar to the Berzelia lanuginosa - Leucadendron
salicifolium community at Jakkalsrivier (Kruger, 1974) in that
L. salicifolium is a prominent emergent shrub.

The Diospyros glabra -

Cliffortia odorata Shrubland described here does not have Berzelia
lanuginosa present.

In Swartboschkloof .]. lanuginosa occurs at lower

altitudes on deeper soils (see below).
The s ites of the Werger et al. (1972) releves 18 and 38 (318 and 338 in
Table 12) were revisited during this survey.

They previously recorded

~· salicifolium at these sites but none was found when the se sites were

revisited.
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3 .1.1.3

Diospyros glabra - Rhus angustifolia Short to Tall Clos ed Shrublands

The common factor between the sub-categories in the Diospyros glabra Rhus angustifolia Shrublands is apparently the pres ence of granite or
granite-derived material in the soil.
82

% of

Fry (in prep.) found granite in

the soil profiles related to the se shrublands.

It is poss ible

that the influence of granite is masked by an overburden of sandstonederived soil in the remaining 18

% of

the profiles.

The plant communities

could possibly 'Qe more sensitive indicators of the presence of granite
material than methods of chemical soil analysi s .
The highest point of the granite-sands tone contact is at about 700 m.
Ten per cent of the

relev~s

representing these shrublands are at

higher altitudes (680 - 700 m) near the granite-sandstone contact.
other 90

%are

The

mostly situated at lower altitudes (330 - 550 m) where

the proportion of granite-derived material in the soil is greater.
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3 .1.1.3 .1

~

angustifolia - Berzelia lanuginosa Short Closed Sh:rubland

Campbell et al. (1981) structural equivalent:

Low Closed Sh:rubland

Map symbol: D
Commu.ni ty area:

2,5

.2,

10, 12

Releves (3):

ha

Age of vegetation in releves:
Differential species:

27 (19 - 35)

The differential species of this community are
shared with the Berzelia lanuginosa - Merxmu.ellera
cincta variant:

Berzelia lanuginosa, Elegia

asperiflora, Neesenbeckia punctoria. It is
distinguished from the variant by the lack of
differential species unique to the variant.
Dominant species:

Berzelia lanuginosa, Elegia asperiflora,
Tetraria fasciata

Fig. 14.

~

angustifolia - Berzelia lanuginosa Short Closed Shrubland
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The

~

angustifolia - Berzelia lanuginosa Shrubland is found in the

lower central part of the study area (altitude: 380 ~ 530 m) and has a
north-easterly aspect. Estimated average rock cover is 15 % (5 - 25
which is fairly low but considerably more than in the Berzelia
lanuginosa - Merxmuellera cincta Shrubland.
65

% (50

- 80

%)

%)

Average litter cover is

which is somewhat lower than th:it in the latter community.

The soils where this community occurs are moist but well-drained. Fry
(in prep.) classified these soils into three forms and three series:
Westleigh Fonn, Witsand Series (We21); Fernwood Form, Warrington Series (Fw31)
and Vilafontes Form, Hudley Sreies (Vf11), Table 1.
sandstone.

Th~ parent material is

The Witsand and Warrington Series are described as 'hydromorphic'

soils and the Hudley Series as a 'pale' soil which is moderately to poorly
drained.
This community is characterized by a low stratum< 0,5 m high, dominated
by sedges, notably Tetraria fasciata.
between 76 - 95

% with

an average of 87

Cover of this stratum range s

o/o.

Restios, grasses and other

herbaceous species contrib.lte to this layer as well.

Berzelia lanuginosa

is emergent from the low stratum; it occurs sparsely with an average

cover of 10

% and

does not reach more than 1 m in height.

It is interesting to note that Osmitopsis asteriscoides which is an
ubiquitous seep species is absent from this community due to drier soil.
conditions.

The presence or absence of this species can therefore be

used in telling this community apart from the Berzelia lanuginosa Merxmuellera cincta Shrubland.
Hypodiscus aristatus, a species usually found at higher altitudes on
sandstone-derived soils, occurs here (Table 8).

This indicates an

affinity between this community and the ':rure' sandstone-associated
communities described below.
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3.1.1.3.1.1

Berzelia lanuginosa - Merxmuellera cincta Tall Closed Shrubland

Campbell et al. ( 1981) structural equivalent:
Map symbol:

C

Community area: 1, 84
Relevtfa (4):

.Mid-high Mid-dense Shrubland

ha

99,101, 102, 158

Age of vegetation in releves:

24 years

Average nlln!ber of species per relev~: 21 (13 - 30)
Differential species:

Cunonia capensis, Laurentia arabidea,
Merxmuellera cincta, Restio depauperatu s

Dominant species:

Berzelia lanuginosa, Merxmuellera cincta, Osmi topsis
asteriscoides

Fig. 15.

Berzelia lanuginosa - Merxmuellera cincta Tall Closed Shrubland.
Sections of range-rod are

0,5m, total height is 2,5m.
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The Berzelia lanuginosa - Mer:x:muellera cincta Tall Clos ed Shrubland is a
variant of the Rhus angustifolia - Berzelia lanuginosa Shrubland.

It

occurs in similar conditions to the latter community and the two
communities are found closely a ssociated in the lower central area of
Swartboschkloof.

It also occurs a s a more distinct unit along a

drainage line on the slopes above Sosyskloof s tream.

Here the slope is

34° which is nn.ich steeper than the average gradient (9°) in the lower
central area.

The altitudinal range at which thi s community was recorded

in the study area is 380 - 530 m.
The soil at releve 158 wa s not sa~pled by Fry (in prep.) but I noted that
the soil at the su r face was rich in organic material.

This is a

characteristic shared with the soils of the Warrington Series in the
lower central area where the Berzelia lanuginosa - Merx:muellera cincta
Shrubland i s found.

The amount of accumulated organic material on the

soil surface i s greater (91

%on

average) than where the Rhus angustifolia -

Berzelia lanuginosa Shrubland -occurs.

The diagno s tic horizon of the soils of

the Warrington Series consists of acid, medium

grade, wet regic sand.

No rocks were found at the soil surface in any of the releves representing
the Berzelia lanuginosa - Merx:muellera cincta Shrubland.
Structurally the Berzelia lanuginosa - Merxmuellera cincta Shrubland
differs from the typical community in that the upper stratum is dominant.
This stratum is 1 - 2 m high, has an average projected canopy cover of
60

% and is dominated by Berzelia lanuginosa, Merxmuellera cincta,

Neesenbeckie., w nctoria and Osmi topsis asteriscoides.

Merx:rmiellera cincta

and Neesenbeckia punctoria grow a s large tussocks between which Berzelia
lanu ~inosa and Osmitopsis asteriscoides emerge. The lower stratum (<1 m)

has an average projected canopy cover of
asperifolia,

45 %and

is dominated by Elegia

Erica hispidula and Restio depauperatus.

Evidence sugges ts that the developement of the Berzelia lanuginosa Merxmuellera cincta Shrubland depends largely on the presence of a high
water-table.

The development of the

~

angustifo l ia - Berzelia lanuginosa

Shrubland,on the other hand, does not seem to have thi s requirement.
Any presence and possible influence of granite-derivatives in the soils

46.

of the Berzelia lanuginosa - Merxmuellera cincta Shrubland is probably
overriden

by the effect of the waterlogged regic sands.

In the areas

where these two communities are closely associated they are mapped as
a mosaic (Fig.

9).

Analysis of the Werger et.&• ( 1972) data shows that the community they
described as the Berzelia lanuginosa - Osmitopsis a s teriscoides community
is the same as the Berzelia lanuginosa - Merxmuellera cincta Shrubland.
Kruger

(1974) commented on the similarity between the Berzelia lanuginosa -

Osmitopsis asteriscoides community and the Elegia thyrsifera - Restio
purpurascens community at Jakkalsrivier.

Taylor

(1969) also described

a similar community, the Berzelia - Osmitopsis Seepage ScI.Ub Association,
found on the terraced flats of the plateaus at Cape Point.

Boucher

described the Erica - Osmitopsis Seepage Fynbos in the Kogelberg.

(1978)

This

community is very similar to the Berzelia lanuginosa - Merxmuellera cincta
Shrubland of Swartboschkloof, having Osmitopsis asteriscoides,
Merxmuellera cincta, Berzelia lanuginosa and Nee s enbeckia pmctoria in
common. Campbell and Moll ( 1977) also drew attention to the similarity
between the Berzelia lanuginosa - Osmitopsis asteriscoides Community of
Werger et al.

(1972) and the vegetation lining the perennial streams on

Table Mountain.

47.

3 .1.1.3 .2

~

Campbell et
Map Symbol:

.fil• ( 1981)

structural equivalent: Tall Closed Shrubland

E

Community area:
Releves

an,gustifolia - Za.ntedeschia aethiopica High Closed Shrubland

5, 57

ha

(5): j], 58, 62, 63, 64

Age of vegetation in releves:

23

years

Average number of species per relev~:
Differential species:

15 (5 - 21)

The differential species of this community are
shared with the Myrsine africana subsp. africana Shrubland.

~

europaea

They are, Blechnum

australe, Maytenus acuminata, Olea europaea
subsp. africana and Zantedeschia aethiopica.
Dominant species:

Pteridium aguilinum, Protea neriifolia,

~

angustifolia

Fig. 16. Rhus angustifolia - Zantedeschia aethiopica High Closed Shrubland.
Note 'tall' fonn in foreground and 'high' fonn in background.

48.

The Rhu.s angustifolia - Zantedeschia aethiopica High Closed Shrubland

is not

divided into any sub-categories.

the

It occurs in the mid-central part of

study area below the contour path at altitudes ranging from 450 - 530 m.
The slope varies from 8 - 200 and the aspect from north-north-west through
north to north-north-east.

Land-facet varies from pediment slopes to

waxing slopes depending on the steepness (Fig. 10).

Three releves were situated in stands on soils of the Champagne Form,
Champagne Series (Ch 11) and the other two in vegetation on soils of the
Nomanci Form, Nomanci Series (No 10) and Magwa Form (Ma 9, undescribed
series) respectively (Fry, in prep.).

No rocks were found on the soil

surface but accumulated litter was in excess of 90

~6

cover on average

which i s high in relation to the rest of the study area.
Champagne Series soils are dark, peaty soils with a high organic content.
The tall fonn of the Rhu.s angustif olia - Zantedeschia aethiopica
The short stratum (< 1 m) has the

Shrubland is found on these soils.
highest projected canopy cover (93

%)

and is dominated by Pteridium

aguilinum and Zantedeschia aethiopica.

~

angustifolia is emergent

from this stratum forming a shrub layer (1 ·- ·2 m) with a projected
canopy cover of 22 %.

This f o:rm of the cominuni ty is clearly

distinguishable on aerial photographs anQ in the field, appearing as a
separate physiognomic entity from the other form.
The second form has ; a high stratum (2 cover of 70

4 m) with a projected canopy

%. Protea neriifolia is the dominant · shrub in this stratum.

It can also have a tall stratum (1 - 2 m) which, if present, is usually
dominated by Brunia nodiflora and Cliffortia cuneata. · The lowest
stratum is a short (< 1 m) closed ( 56
with Pteridium aguilinum dominant.

% projected canopy cover) layer

This form of the collD'lluni ty occurs

on Nomanci and Magwa soil fo:rms (Fry, in prep.).
It may be argued that the •tall' form of the corrmunity is a separate
community from the 'high' fonn, on the basis of physiognomic appearance
and structure. However, on the basis of floristic composition, a

49.

distinction could not be made between them (Table

8).

Thes e two

structural forms are therefore mapped a s a single unit on the map of
plant communities (Fig.

9).

In many respects the Rhus angu stifolia - Zantedeschla aethlopica Shrubland
is similar to the

~

angu stifolia - Myrsine africana Shrubland.

They

would be the same were it not for the absence of species such a s
Aspara gus compactus, Myrsine africana and Rhus tomentosa from the former.
This is particularly true of the 'high' form described above.
Werger et al. (1972) did not srunple or de s cribe thi s community in their
study.
Porcupines are intermittent visitors to this shrubland where they root
in the peaty soil for the fleshy rhizomes of Zantedeschla aethiopica.

50.

3 .1.1. 3.3

Rl:n.ts a.ngustifolia - Myrsine africana Short to High Closed Shrubland

Thi s shrubland consists of two variants, the Myrsine africana -

~

europaea subsp. africana High Closed Shrubland and the Myrsine africana Cliffortia dentata Tall Closed Shrubland .

All the soils on which these

communities occur, except Clovelly Form, Geelhout Series (Cv 11), have
granite material in the profile.

The influence of granite i s apparently

gre ater on the former than on the latter community.

In the soil s of the

Myrsine afri cana - Cliffortia dentata Shrubland (except in the Glenrosa
Form), sandstone-derived materials are al s o well-represented (Table 1).
The average altitudes at which the s e two communities occur differ by
over 160 m.

The gradient of slopes where the Myrsine africana - Cliffortia

dent ata Shrubland occurs average 38° which is almost twice a s s teep a s
those on which the Myrsine africana Shrubland is found.

~

europaea subsp. africana

The steeper slopes are also cooler and moi s ter.

They have a north-eas terly to south-easterly

a~pe ct

in contrast to the

north-easterly to north-we sterly aspect of the area where the Myrsine
africana - Olea europa ea subsp. africana Shrubland occurs. ·
Floristically the two variants are related by having a number of general
(ubiquitous) species in common.

More specifically, these shrublands

have three species, Asparagus compactus, Psoralea corda t a and Tetraria
sylvatica which are exclusive to them (Table

8).

---~

.

-

---
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a.

b.

Fig. 16

&

&

b. Two stands of the Myrsine africana - ~ europaea subsp. africana
High Closed Shrubland, showing variation in height.

52.

3.1.1.3.3.1

Myrsine africana - Olea europaea subs p. africana High Closed
Shrubland

Campbell et al. ( 1981) structural equivalent:
?·!Lap Symbol:

F

Community area:
Releves (6):

5 , 17 · ha

37,38,].2, 42, 56, 96

Age of vegetation in releves:

23 years

Average nwnber of species per releve:
Differential species:

-

-

Tall CloE;ed Sh:rubland

27 (11

38)

The differenti al species of thi s community are
shared with the Rhus angu.stifolia - Zantedeschia
aethiopica, Myrsine africana - Cliffortia dentata
and Restio grandichaudianus -

I.~yrsine

africana

Sh:rubland communities. They are as follows:
Asparagus compactus, Blechnum au s trale, Halleria
lucida, Hartogiella schinoides, Ji.faytenus acumina:t a ,
Myrsine africana,

~

europaea subsp. africana,

Oxalis bifida, Psoralea corda ta, Psoralea ninnata,
Rapanea melanophloeos,

.fil:E.2 tomentosa, Tetraria

sylvatica, Zantedeschia aethiopica
Dominant species:

Cliffortia cunea ta, Diospyros

gl ~bra,

Olea europa ea

subsp. africana, Protea neriifolia, Pteridium aguilinum,
Rhus angustifolia

53.

The Myrsine africana -

~

europaea su bsp. africana High Closed S hru bland

is found in the mid-central part of the s tudy area .

It does not occur as

a single unit but rather as di s junct pa tches interspersed between other
communities (Fig. 9).

The slopes on which it is found range from 10 - 36°

(avera ge 22°) and es timated rock cover is low,

5 %.

exception since it has an es tima ted rock cover of 60
cover is hi gh with an average of 90

Releve 37 is an

%.

Estimated litter

%.

The soils of this community are all granite-derived and include the same
three forms and series as for the
Shrubland:

~

angustifolia - Zantedeschia aethiopica

Champagne Series (Ch 11), Nomanci Series (No 10) and Magwa Fonn

(Ma 9, undescribed series).
The Myrsine africana -

europaea subsp. africana Shrubland is .

~

characterized by a high stratum (2 - 6 m) with an average projected canopy
cover of 67

%. This stratum is dominated

Protea neriifolia and Rhus angu stifolia.
an average projected canopy cover of
dominated by Cliffortia cuneata.
projected canopy cover of 24

% and

by~

europaea subsp. africana

A tall stratum (1 - 2 m) with

25 %is

found in some stands.

It i s

A short stratum (< 1 m) with average
dominated by Pteridium aguilinum i s

the typical understorey of this community.
Releve 42 is somewhat anomalous in the Myrsine africana - Olea europaea
subsp. africana Shrubland.

It is grouped here by virtue of the presence

of Myrsine africana andlll:E..§. tomento sa (Table

8).

It is situated on

Champagne Series soil and is closely allied to the 'tall' fonn of the
Bl!!.§. angustifolia - Zantedeschia aethiopica Shrubland.

However, on the

basis of floristic relationships releve 42 is retained as representing
the M.yrsine africana - Olea europaea subsp. africa.na Shrubland (Fig. 9).
Werger et al. (1972) did not sample this community in their survey.
Al though Campbell and Moll ( 1977) and McKenzie, Moll & Campbell ( 1977)
found~

europaea subsp. africana in the communities they described

on Table Mountain, none of these communities is analagous to the Myrsine
africana -

~

europaea subsp. africana Shrubland.

.

--
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3.1.1.3.3.2 1fy:rsine africana - Cliffortia dentata Short Closed Shrubland
Campbell et~· (1981) structural equivalent:

Low Closed Shrubland

Map symbol: G
Community area: 3, 24
Relev~s (4):

ha

29, 30, .ll, 32

Age of vegetation in relev~s:

23 years

Average number of species per relev~:
Differential species:

40 (31 - 54)

Cliffortia dentata, Ficinia trichodes, Galium
mucraniferum, Pelargonium c.f. tabulare,
Pentaschistis aristidoides, Polyarrhena reflexa,
Sela.go serrata

Dominant species:

Aristea major, Cliffortia cuneata, Pteridium aguilinum

Fig. 17. Myrsine africana - Cliffortia dentata Short Closed Shrubland
in foreground.

-
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The Myrsine africana - Cliffortia denta ta Short Closed Shrubland i s
found on cool north-east to south-eas t-f.1 cing slopes, in the south-west
sector of Swartboschkloof.

It ranges in altitude from 680 - 700 m.

slopes are steep varying from 32 - 42°.

The

This i s much steeper than the

average gradient of the slopes in the catchment.
Four different soil series a.re found in the four releves representing
this community.

Hutton Form, Clansthal Series (Hu 24); Glenrosa Form,

15); Clovelly Form, Mossdale Series (Cv 14) and
Clovelly Form, Geelhout Series (Cv 11). These releves are in a geoGlenrosa Series (Gs

morphologically active zone; steep slopes below sandstone cliffs off
which a large amount of water drains. The land-facets represented
include waxing slopes and detrital slopes which indicate steepness and
active geomorphological processes as well (Fig. 10).
Estimated rock cover is high (85 - 90
very low (2

%)

in two releves compared with the

rock cover in the other two releves.

litter cover is moderate
88

%)

Estimated average

(55 %) and total projected canopy coyer averages

%.

The dominant stratum of the Myrsine africana ... Cliffortia denta ta
Shrubland is a short layer (< 1 m) with an average projected canopy
cover of 72

%.

This stratum is dominated by Aristea ma jor, Cliff ortia

dentata, Erica sphaeroidea and Pteridium aguilinum.

Inmoist situations

Cliffortia dentata forms extensive low mats. Above the short stratum is
a tall shrub layer with an average projected canopy cover of

35 %. It

is dominated by Aristea major, Cannomois virgata and Cliffortia cuneata.
Cliffortia dentata, Ficinia trichodes and Sela.so serrata are common
to the Diospyros glabra - Elegia capensis Shmbland and the Myrsine
africana - Cliffortia dentata Shrubland.

This suggests some affinity

between these two communities, possibly due to the moist conditions in
which they are found.
The Myrsine africana - Cliffortia dentata Shrubland is localized to the
slopes adjacent to and above the path to Haelkop Ridge.

I have not found

this comnru.nity at other localities and it was not sampled or described by
Werger

JU

al. ( 1972).

56.

3 .1.1.3 .4

~

angustifolia - Restio f@Udichaudianu s High Clos ed Shrubla.nd

Campbell et al. ( 1981) structural equivalent:
Map symbol:

I

Community area: 18, 66
Releves (18):

Tall Closed Shrubland

ha

60, . 61, 68, 71, 72,
95, 97, 98, 195

13., 11, 78, 79, 81, 82, 83, 88, 92,

Age of vegetation in releves: 23 years
Average number of species per releve:
Differential species:

31 (20 - 42)

This community has no true

differential species.

It is characterized on the basis of low occurence
or absence of Hartogiella schinoides, ityrsine
africana, Oxalis bifida and~ tomentosa.
Dominant species:

Aristea ma.jar, Merxmuellera stricta, Protea neriifolia,
Pteridium aguilinum, Restio gandichaudianus

Fig.

18. Rhu.s a.ngustifolia - Restio gaudichaudianus High Closed Shrubland

57.

The Rhus angu stifolia - Re stio gaudichaudianus High Clos ed Shrubland in
its typical fom occurs interspers ed with the Rhus angustifolia - Myrsine
africana Shrubland over a large part of the mid-central zone of the study
area (390 - 550 m). It i s found on a wide variety of eoil s :

Champagne

Series (Ch 11), Magwa Form ( Ma 9, undescribed series), Nomanci Series
(No 10), Tokai Series (Ct 11), Geelhout Series (Cv 11), Mossdale Series
(Cv 14) and Glenrosa Series (Gs 15).

At elevation s between 550 m and

700 m, on the central mid-slopes it occurs on a mixture of Nomanci and
Glenrosa s oil forms (see Fig. 4 & 9).
Aspect where thi s community occurs varies between north-eas t to we s t, but
i s mainly north-east-facing.

The gradient of the slopes where it i s

found ranges from fairly shallow, almost level (5°) to steep (34°).
Land-facets where it is found depend on the steepnes s of slope and include
convexo-concave slopes, concave-convex slopes, pediment slopes, pl ain
slopes, convex crests, waxing slopes and detrital s lopes ( s ee Fig.10).
Rock cover i s low, with an average of 4

% ( 0 - 20 %) • This is one of

the lowest rock cover values recorded for the fynbos s hrublands on the
lower slopes.
~

Other low values were recorded in the Myrsine africana -

europaea subsp. africana Shrubland. Litter cover estimates average

80 % which i s comparable with that of the Restio gaudichaudianus - Myrsine
africana Shrubland.

Total projected canopy cover is estimated at 87

%.

Protea neriifolia and Protea repens dominate the high shrub layer
( 2 - 5 m) which has an average projected canopy cover of 34 %.
Edwards (in press), this is a moderately closed canopy.
relev~s

Fol1owing

Seven of the 18

sampled lacked this stratum.

A tall stratum (1 - 2 m) occurs in all bit one relev-'• It has an average
projected canopy cover of 25 %and is dominated by Brunia nodiflora,
Cannomois virgata, Cliffortia cuneata, Cliffortia ruscifolia, Dios pyros
glabra, Halleria elliptica and Leucadendron salignum.

The short stratum

(< 1 m) has the highest average projected cover ( 64 '6). Dominant species
are: Aristea ma.jor, Cymbopogon marginatus, Merxmu.ellera stricta,
Pteridium aguilinum, Restio gaudichaudianus and Watsonia pyramidata.

58.

By more extensive sampling it has been pos sible to divide the Protea
arborea (nitida) - Rhus angustifolia Community (Werger et al., 1972)
into two separate communities:

the Rhus angu stifolia - Re stio

gaudichaudianus Shrubland and the Re s tio gaudichaudianus - Myrsine
africana S:hrubland.

Werger et ~· ( 1972) relev~s 4, 5, 6, 23,36 (304,305,

306, 323, 336 in Table 12) represent the~ angustifolia - Re "tio
gaudichaudianus Shrubland which i s not part of the 'Waboomveld' (sensu
Taylor, 1963) as suggested by these workers.

59.

3 .1.1.3 .4.1 Restio gaudichal.ldianus - :Myrsine africana High Closed Shrubland
Campbell et al. ( 1981) structural equivalent:
Map Symbol:

H

Community area: 10, 97
RelevEfa (15):

Tall Closed Shrubland

1,

ha

1, 4, 7, 8, 59, 66, 69, 70, 74, 75, 76, Bo,

Age of vegetation in releves:

23 years

Average number of species per releve:
Differential species:

111, 112

39 (24 - 52)

This cornrrro.nity has no true differential species.
It is distinguished from the Rhus angustifolia Restio gaudichaudianus Shrubland by having marked
presence of Hartogiella schinoides, Myrsine africana
Oxalis bifida and Rhus tomentosa.

·Dominant species:

Cliffortia ruscifolia, Cymbopogon marginatus,
Merxmuellera stricta, Protea neriifolia, Protea ni tida,
Pteridium aquilinum, Restio gaudichaudianus

Fig. 19. Restio gaudichaud,ianus - lfyrsine africana High Closed Shrubland.

60.

The Res tio gaudichaudi anus - Tlyrsine african a Hi gh Clos ed Shrubland i s
found a t altitudes from 330 - 500 m in the lower to mid-central parts of
the study area, ass oci :ited with the Rhu s angu stifolia - Myrsine africana
Shrubland. The soil s on which it i s found are: Magwa ( Ma 9, undescribed
series ), Geelhout Series (Cv 11), Oakleaf Fonn (Oa 34) and Glenrosa
Series (Gs 15).
This community is mainly on north-ea s t-facing slopes which

ran g~

f rom

level ( 2°) to steep (300) with an average gradient of 9°.

The land-

facets on which it occurs include pediment slopes , peneplains, concavoconvex slopes, detrital slopes, plain s lopes and convex crests (Fi g.10).
Drainage i s good at all the sites sampled.
There is a wide range in estima ted rock cover (1 - 75
rock cover i s 21

%,

%).

The avera ge

which i s cons iderably more than for those sites where

the Rhus angu stifolia - Restio gaudichaudi.anus Shrubland i s found.
This could be important becaus e dominance of Protea nitida (waboom) in
the Restio gaudichaudianus - Myrsine africana Shrubland appears to be
correl ated with the amount of expos ed rock.

The Re s tio gaudichaudi anu s -

Myrsine africana community is the only corrmunity where Protea nitida i s
consi s tently dominant throughout, in contrast to it appearing a s a
sporadic dominant in a number of other communities.
Estimated total projected canopy cover ranges from 80 - 97

%(average:

87 %) and es timated average litter cover is 78 %, which is somewha t hi gher
than the average for the study area.
Three strata are distinguished in thi s comrrnmi ty.

The high stratum

(2 - 5 m) is dominated by Protea nitida, Protea neriifolia and les s
commonly by Cliff ortia :ruscifolia and Protea re pens .
projected canopy cover for this stratum is 44

%.

The average

The tall (1 - 2 m)

stratum which .is dominated by Cliff ortia cuneata, Dios pyros glabra,
Rhus angustif olia, Halleria elliptica and Cliff ortia ruscifolia, has an
average projected canopy cover of 22

%. The short (< 1 m) stratum has

the highest average projected canopy cover (66

%).

It is dominated by

Aristea major, Cymbopogon ma.rginatus, Merxmuellera s tricta,

Montinia car;yophyllacea , Pteridium aguilinum and Restio gaudichaudi anus.
This comnn.mity i s referred to by Taylor

(1963) as 1 Waboomveld' because of

the dominance of Protea nitida . Other Protea sp. are poorly repre s ented
in this community.
Oakleaf Fonn

(Oa

In

Swartboschkloo~

Waboomveld i s bes t developed on

34) soils (releves . 1, 75, 76 & 111), see Fig. 4 & 9.

As mentioned above the Protea arborea (nitida) - Rhus angustifoli a
Comnru.nity of Werger~~·

(1972) has been separated into two communities
in thi s study. The Werger~ al. (1972) releves 1, 2, 3, 41, 42 and 43
(301, 302, 303, 342 and 343 in Table 12) represent the Re s tio gaudichaudianus -

Myrs ine african a Shrubland or 1 V/aboomveld 1 in this study.

Werger..§.! al.

(1972) releves 2 and 41 may seem anomalous in this community when referring
to Table 12. However, the first was situated in a firebreak and the
second was part of a series of ne s ted quadrats which can explain the
absence of Hartogiella schinoides, 11':yrsine africana, Oxalis bifida and
~

tomentosa from thes e releves.

Van der Merwe (1966) referred to Waboomveld in broad terms , si mpl y
referring to 'sands tone-granite communities' where Protea nitida (wa boom)
is prominent.

Other references to Waboomveld are ~ade by Andrag

(1970)

in the Helderberg Nature Reserve and ( 1977) in the Cedarberg and Priday

(1977) in the Groot-Winterhoek Reserve. Taylor (1969) referred to the
Protea arborea Pseudo-savanna As sociation at Cape Point and (1970) to the
Protea arborea Scrub Savanna in the Cedarberg.

3.1.2

Diospyros glabra - Protea re pens Transitional Shrublands

The Diospyros gl abra - Protea r epen s Shrublands

consi s ts of those

communities which are transitional between the Erica hi spidula - Diospyros
glabra Shrublands and the Erica hi s pidula - Restio sieberi Shrublands.
There are two groups, the Protea repens - Rhus 311gustifolia High Closed
Shrubland and the Protea repens - Nebelia paleacea High Closed Shrubland.
The first group has a typical community with two variants and the second
has two variants.
All these communities, except for two releves on soils derived mainly
from granite, occur on sandstone-derived soils.

The Protea repens-

Rhus angustifolia Shrublands are more akin to the 'pure' communities
found on soils of granite and mixed (granite-sands tone) derivation.
In contrast, the Protea-repens - Nebelia paleacea Shrublands are allied
to the ':r:ure' sandstone-associated communities of the Erica hi s pidula Res tio sieberi Shrublands .
Table 8 indicates a fall-off in the occurrence of those species with a
granite or mixed-soil affiliation as one proceeds from left to ri ght
through the transitional communities.

A sharp increase in the occurence

of sandstone-favouring species i s found in the Protea -repens - Nebelia
paleacea Shrubland communities compared with the Protea repens - Rhus
angustifolia Shrubland cormnuni ties.
Protea repens has been used in the binomial of the major group becaus e
there is no other species considered su~table for this pt.trpose (Table

8).

It may be argued that it is not a. suitable species becaus e it has a
wide ecological tolerance and i s adversely affected by fire.
Protea repens is_ a

conspicuous~

easily

best in the transitional communities.
not in its favour.

identif~ed

However,

shrµ:b, which performs

These attributes outweigh tho s e

63.

3.1.2.1

Protea repens - Rhus angustifolia High Closed Shrubland

Campbell et al. (1981) stnictural equivalent:

~S~cl:

L

Community area: 8, 60
Releves (1):

Tall Closed Shrubland

ha

40, 43, 44, ..4.2, 50, 55, 65, 67, 135, 136, 137

Age of vegetation in relev~s:

23 years

Average number of species per releves: 37
Differential species:

The species which differentiate this community are
shared with a number of other communities (Table
It is characterized by absence of many

8).

species of

communities associated with granite-derived and mixed
soils and increased presence of sandstone-favouring
species.
Dominant species:

Bobartia indica, Cliffortia niscifolia, Protea neriifolia,
Protea repens, Restio triticeus

,,

Fig. 20. Protea repens - ~ angustifolia High Closed Shrubland.

The Protea repens -

~

angustifolia High Closed Shrubland in its typical

form has a disjunct distribution in Swartboschkloof, at altitudes ranging
from 430 - 570 m.

It is found on the ridge in the north-eastern corner

but mainly on waxing slopes, plain slopes and detrital slopes in the eastcentral part of the study area (Fig. 9 ) •
but one releve faces south-west.

Aspect is northerly to eas terly

The gradient of the slopes r ange from

almost level (4°) to steep (32°).
The soils on which the Protea repens - Rhus angustif olia Shrubland is
found are generally sandy, with boulders and gravel, of the Geelhout
Series (Cv 11).

There are two exceptions:

releve 50 is on sandstone-

derived soil of the Constantia Form, Tokai Series (Ct 11) and releve 40
is on Nomanci Series (No 10), which is a humic clay-loam derived from
granite.

Rock cover varies from low (4

.average of 33

%.

%)

to moderate (50

Estimated litter cover averages 70

% but

%)

with an

can be as

high as 90 %.
Four strata have been distinguished in this community.

The dominant

stratum is the high stratum (2 - 4 m) which has an average projected
cover of 65 %.
Below

It is dominated by Protea neriifolia and Protea repens.

the high stratum is a tall stratum ( 1 - 2 m) which is dominated

by Cliff ortia ruscifolia and in some cases by Brunia nodiflora.
stratum has an average projected canopy cover of. 28
is a short shrub stratum
canopy cover of 63

(0,5 -

%.

This

The third layer

1 m) which has an average projected

%. It is dominated by: Restio tri ticeu.s. A low

stratum (<0,5 m) dominated by grasses such as Cymbopogon marginatus and
Merxmuellera stricta is found below the short stratum.
In qualitative terms this community is somewhat more open and easier to
penetrate than the other Protea-dominated shrublands.

This makes for

easier collection of floristic data and easier assessment of the structure
of the cornnrunity •

.
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3 .1. 2.1.1

Rhus angustifolia - Restio sieberi Tall Closed Shmbland

Campbell et al. ( 1981) structural equivalent:
Map symbol:

K

Community area: 12, 40
Releves (14):

Mid-high Mid-dense Shrubland

ha

11, 13, 14, 15, 17, 18,

Age of vegetation in releves:

23 years (3 releves)
8 years (11 releves )

Average number of species per releve:
Differential species:

.12., 20, 21, 22, 23, 27, 33, 36

38

This community i s char acterized on the basi s of a
combination of presence, absence and relative
abundance of species. It has no true differential
species since it has many species in common with
other communities.

Dominant species:

Erica hispidula, I1Terxmuellera stricta, Restio sieberi,
Stoebe plumos a

'

Fig. 21. Rhus angustifolia - Restio sieberi Tall Closed Shrubland, in foreground.
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The Rhu s angustifolia - Res tio sieberi Tall Clos ed Shrubland is found on
the west side of the study area, below the cliffs.

Releves 27 and 33

represent stands of this community along the paths to Haelkop Ridge at
741 m and 580 m respectively.

(460 m) of the community.

This is higher than the average altitude

Aspect i s mainly eas t to north-east and the

gradient of the slopes ranges from 3 - 32° with an average of 12°.

The

land-facets on which this community occurs include detrital slopes,
waxing slopes, plain slopes and concave-convex slopes.
All the soils on which the Rims angu stifolia - Restio sieberi Shrubland
is found are derived from sandstone.

They include Hudley (Vf 11)

Geelhout (Cv 11) and Tokai Series (Ct 11).
from 1 - 40
(10 -

9o %)

%with

a low average of 7

%.

Estimated rock cover ranges
Litter cover averages 49

which is less than that of the Protea-dominated

%

communities

but comparable with values for litter in the Erica hispidula - Restio
sieberi Slu:ubland communities.
Three strata are found in the Rhus angustifolia - Restio sieberi
S hrubland.

The low stratum (< O, 5 m) which is dominated by Merxnru.ellera

stricta, Restio sieberi and Stoebe plumosa has marginally less projected
canopy cover (48

%)

than the short stratum.

The s hort stratum (0,5 - 1 m)

is dominated by Erica hispidula and has a projected canopy cover of 50

%.

The tall stratum (1 - 2 m) consists of tall ~hrubs which are emergent
from the short stratum. The tall stratum has a projected canopy cover
of 35

% and

is dominated by Cliffortia cuneata and Erica hispidula.

The Erica hispidula in the short and tall strata give this shrubland its
characteristic 'ericoid' appearance.
The pre s ence of Restio sieberi in the Rhus angustifolia - Restio sieberi
Shrubland with moderate to high cover-abundance is significant.

It

separates this community from the Protea repens - Restio gaudichaudianus
Shrubland because although Restio sieberi and Restio gaudichaudianus are
morphologically very similar, they are ecologically mutually exclu sive.
Restio sieberi favours sandy soils whereas Restio gaudichaudianus favours
deeper soils of granite or colluvial derivation.
Restio sieberi is usually found at high altitudes on sandy s oils
(E. Esterhuysen, pers. comm.).

In Swartboschkloof thi s species is found

at lower altitudes in some places, such as in the area where the Rhu s
angustifolia - Re s tio sieberi Shrubland mostly occurs.

The apparent

reason for this i s that the T. M.S. has slumped into the valley on the
we s t side, providing suitable conditions for Restio sieberi to grow at
lower altitudes.

In only a few instances does the pres ence of Re s tio

sieberi overlap with that of Re s tio gaudichaudianus {see Table

8).

Protea repens is abs ent from the Rhus angustifolia - Restio sieberi
Shrubland.

This may be due to the habitat not being suitable for this

species, although this seems unlikely,

or P-s a result of an accidental

fire in September 1973 (Jonkershoek Forestry Re s earch Station Records).
Most of the area occupied by the Rhus angu stifolia - Restio sieberi
Shrubland was affected by the 1973 fire.

It is thu s not in a mature

state {as shown by the many Protea neriifolia shrubs of about 10 yea rs
old sca ttered through the area) and should therefore be interpreted with
this in mind.

It may be that, given time, it could develop to become

structurally, but not floristically, like the Rhus angu s tifolia - Maytenus
oleoides Shrubland.
Werger ~.§1.· (1972) showed their releve ·21 (321 in Table 12) to be in
the Thamnochortus gracilis .- Hypodiscus aristatus Community- they described. ---,.,----They also cons idered their relev~ 22 (322 in Table· 12) to repre s ent an
undersa.mpled community.

This study shows that both these releves represent

the Rhus angustifolia - Restio sieberi Shrubland (Fig. 3 & 9)
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3.1.2.1.2 Protea repens - Maytenus oleoides High Closed Shrubland
Campbell et al. ( 1981) structural equivalent:
Map Symbol:

J

Community area: 21, 34
Rel eves ( 18):

Tall Clos ed Shrubland

ha

41, 45, 46, 47, A§, 52, 84, 85, .86, 87, 100, 103, 138,
153, 155, 156, 157, 165

Age of vegetation in r .e lev~s:

23 years ( 11 releves)
24 years (6 releves)

Average number of species per releve:
Differential species:

41(32 - 47)

This community is characterized on the basis of a
combination of presen~, absence and relative
abundance of species. It has no true differential
species since it has many species in common with
other communities.

Dominant species:

Cliffortia ruscifolia, Cymbopogon marginatus,
Diospyros gla bra, Protea neriifolia, Protea repens,
Restio gaudichaudianus , Restio triticeus

Fig. 22• Protea repens - Maytenus oleoides Righ Closed Shrubland.

The Protea repens - Maytenus oleoide s High Closed Shrubland has a widespread but

scattered distribution through the study area.

It occurs as

patches within the Protea repens - Nebelia paleacea Shrubland on the
lower we s tern slope s as well as adj acent to the Boland Hiking Trail path
before it reache s the 'zig-zags' up to the contour path.

Smaller stands

are found alongside and above the stream from Nuwejaarkloof on the southe a stern boundary; below the contour path in the mid-central area; near
the granite-sands tone contact on the slopes in the s outh-wes terly sector
and adj acent to the firebreak in the north-eas t corner (Fig.9).
The average altitude a t which the Protea repens - Maytenus oleoides
Shrubland occurs i s 518 m with a range from 400 - 700 m.

The gradient

of the slopes average 24° ( 4° - 37°) with aspect varying from sou th-east
through north to north-wes t.

Land-facets on which this community is

found include the following:

waxing slopes , plain

slo ~ e s ,

convexo-concave

slopes, detrital slopes and in one case a convex cre s t.
Fry (in prep.) clas sified the soils where this shrubl and i s found into the
following form s an d series:
field Series (Cv 24);

Clovelly Form, Geelhout (Cv 11) and Spring-

Fernwood Form, Fernwood Series (Fw 11); Constantia

Form, Tokai Seri es (Ct 11) and Glenrosa Form, Glenrosa Series (Gs 15).
There are s ome exceptions..

The classification of t}Je _s9il s at releves

103, 138 , 153, 155, 156, 157 and 165 is either not known or is unclear
from Fry's soil map (Fig.4).
Rock cover is estimated to average 31
moderate, averaging 56

%(20

- 95

%).

% (2

- 65

%)

and litter cover i s

Total projected canopy cover of

the vegetation has a high average of 86 % (65 - 95 %) •
Structurally this community can be sub-divided into three strata.

The

high stratum (2 - 5 m), which is not found in all stands of this community,
has an estimated projected canopy cover of 55

%.

This stratum i s composed

of shrubs and is dominated by Protea neriifolia and Protea repens.
shrub stratum (1 - 2 m) is found below the high stratum.
estimated average projected canopy cover of 24

%and

A tall

It has an

is dominated by

shrubs: Cliffortia cuneata, Cliffortia ruscifolia, Diospyros glabra,
Erica hispidula and Protea nitida. The short stratum (< 1 m) i s compos ed

70.

mainly of grasses and restios.

It is dominated by Aristea major,

Cymbopogon marginatus, Restio gaudichaudianus and Restio triticeus and
has an average projected canopy cover of 60

%.

Since this is a transitional community closely related to the Restio
gaudichaudianus - Myrsine africana Shrubland and Rhus angustifolia Restio sieberi Shrubland (with species having affinity for sandstonederived soil) it is more or less a 'sink' for those releves which cannot
be unequivocally placed in 'pure' communities.

It has stronger affinities

to those communities found on heavier soils of granite or mixed derivation.
This is indicated by the constant presence of Restio gaudichaudianus.
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3.1.2.2 Protea repens - Nebelia paleacea High Closed Shrubland
The Protea repens - Nebelia paleacea Shrubland consists of two variants,
the Nebelia paleacea - Erica sphaeroidea High Closed Shrubland and the
Nebelia paleacea - Restio perplexus High Closed Shrubland. They occur on
shallow (~0,5 m), well-drained,
between 400 m and 950 m.

sandstone-derived soils at altitudes

The gradient of slopes where these communities

occur ranges from moderately steep to steep (14 - 40°) with an average
gradient of 27°.

Aspect varies through all bearings except south.

This transitional shrubland is most akin to the 'pure' corranunities of the
Erica hispidula

Restio sieberi Shrublands.
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3.1.2.2.1 Nebelia paleacea - Erica sphaeroidea High Clos ed Shrubland
Campbell et al. ( 1981) structural equivalent:
Map symbol:

Tall Closed Shrubland

M

Community area: 19, 16 ha
Releves (15):

28, 51, 53, 54, 1.Q.4, 122, 123, 125, 126, 130, 131, 149,
152, 159, 175

Age of vegetation in releves:

8 years (2 releves)

23 years (5 releves)
24 years (8 releves)
Average number of species per releve:

39

Differential species: No true differential species are found here. This
comrrrunity is characterized by absence of many
species found in the previously described communities
and presence of species most allied to the Erica
hispidula - Restio sieberi Shrubland communities.
Dominant species:

Cliffortia cuneata, Cliffort!a polygonifolia,
Cliffortia ruscifolia, Protea neriifolia, Protea
repens and Restio sieberi.

Fig. 23. Nebelia paleacea - Erica sphaeroidea High Closed Shrubland. The
range-rod is 2,5m in height.

73.

The Nebelia paleacea - Erica s phaeroidea Shru.bland i s widespread, occuring
in small patches a t a number of different places in Swartboschkloof.
the north-we s tern sector it i s f ound associated

wit~

In

the Rhus angus tifolia -

Maytenus oleoides and Res tio sieberi - Nebelia paleacea Shru.blands.

On

the eastern slopes it also occurs as part of a mos aic with the latter
community.

In the s outh-eastern sector it tends to occur as more uniform

stands over larrrer areas (Fig.

9).

Altitudes at which it i s found range

from 415 - 885 m (550 m on average).
Most of the slopes where this community occurs, range from moderately
steep to steep (16-18°) with an average gradient of 26°.

The land-facet

classes of these slopes depends on the gradient and they include detrital
slopes, waxing slopes, concavo-convex slopes and plain slopes.
All the soils on which this community i s found are derived from sandstone.
They are well-drained and are usually ~0,5 m deep.

Fry (in prep.)

classifi ed t hes e soils into the Geelhout (Cv 11) and Fernwood Series (Fw 11)
as well as a mixture of Clovelly and Glenrosa Forms (Fig. 4 & 9).
cover e s timates r ange from 10 - 90 % with an average of 45

Rock

%. Thi s

average is al most twice as hi gh a s the general average for rock cover in
the study area.
average of 57

Litter cover also has a wide range (10 - 90

% which

%)

with an

is below average ·for the study area.

Average projected canopy cover of this shrubland is 87

%.

and structurally it is mid-way between the Protea repens -

Both floristically
~

angu s tifolia

and Nebelia paleacea - Restio perplexus shrubland communities.
It has two structural forms • . Sixty per cent of the releves representing
the Nebelia paleacea - Erica sphaeroidea community do not have shrubs
higher than two metres.

The remaining 40

%(six

releves) have a high

stratum (2 - 5 m) similar to that of the Protea repens - Rhus angustifolia
Shrubland.
The first stru.ctural form is the 'low-closed' form.

The low stratum

(<0,5 m) is dominant, with an average projected canopy cover of 72 %.
Dominant species in this stratum are Blaeria dumosa, Restio sieberi and
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Thamnochortus gracili s .

The short stra tum

projected canopy cover of 58

%and

(0,5 - 1 m) has an average

is dominated by Cliffortia polygonifolia,

Cliffortia :ru.scifolia, Erica hispidula and Penaea mucronata.

The tall

stratum (1 - 2 m) has an average projected canopy cover of 31

%.

It is

dominated by Brunia nodiflora, Cliffortia cuneata, Cliffortia polygonifolia,
Protea ni tida and .'/atsonia pyramidata .
1

The second form or 'high closed' shrubland is dominated by a high stratum
(2 - 5 m) and has no low stratum.

The high stratum i s dominated by

Cliffortia ruscifolia, Protea neriifolia and Protea repens.

%.
% is

average projected canopy cover of 76
has a projected canopy cover of 16

It has an

The tall stratum (1 -2 m) which
dominated by Brunia nodiflora,

Cliffortia cuneata, Cliffortia polygonifolia and Penaea nru.cronata.
short stratum has an average projected canopy cover of 53

%and

The

is

domina ted by Ehrharta ramosa, Pentaschil::tis colora ta and Restio triticeus.
Floristic data collected in this study (Table 8) show that the two
structural forms described here, although structurally different, cannot
be separated on a floristic bas is.

-·-----
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3.1.2.2.2 Nebelia paleacea - Restio perplexus High Closed Shrubland
Campbell et al. (1981) structural equivalent:
Map symbol:

N

Community area: 33, 29
Releves (17):

Tall Open Shrubland

ha

26, 124, 128, 129, 139, 142, 147, 154, .11Q. 173, 176, 177,

178, 179, 180, 189, 191
Age of vegetation in releves:

7 years (2 releves)

9 years (3 releves)
23 years (1 releve)
24 years (11 releves)
Average number of species per releve:
Differential species:

36 (21 - 53)

No true differential species are found in this
corrununity.

It lacks presence of many species

found in the previously described communities.
Dominant species:

Blaeria dumos a , Cliffortia polygonifolia, Erica
hispidula, Protea repens, Restio perplexus,
Watsonia pyramidata

, Fig. 24. Nebelia paleacea - Restio perplexus High Closed Shru.bland, on
rocky cliffs.
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The Nebelia paleacea - Restio perplexus Low Clos ed Shrubland was sampled
at eleva tion s from 485 - 924 m with an average altitude of 757 m.
occurs mainly in three areas of Swartboschkloof.

It

On the Wes tern slopes

it is found in pa tches associated with the Res tio sieberi - Nebeli a
paleacea Sluubland and the Protea re nens - Restio gaudichaudianus
Shrubland.

In the eas tern part it occurs again as part of a

the latter two communities.

mo s~ic

with

In the south-eas tern sector at altitudes

from 560 - 830m, it occurs uniformly as pure stands.

At relatively high

elevations (700 - 930 m) in the south-we s tern sector it i s found in rocky
situations, particularly on the cliffs

clo ~ e

to the southern boundary

(Fig. 9).
This comnnmi ty i s found on well-drained slopes with gradients averaging

28° (14 - 400). As pect varies from south-eas terly to

north-we ~ terly and

land-facets include detri tal slopes, waxing slopes and concavo-convex

%, ranging from low ( 5 %) to very high
(95 %). Estimated litter cover also has a wide range (10 - 80 %) with a
moderate average of 46 %which i s almos t a third le ss th~n the general
average (65 %) for the study area .
slopes.

Rock cover averages 53

The soils on which this community i s found are all derived from sandstone.
They are shallow, (0,1 - 0,5 m) with an average depth of 0,27 m.

Fry

(pers. comm.) did not sample the soils where relev~s 129, 139, 142, 147,

154, 170, 176, 177, 178, 179., 180., 189 and 191 are situated.
The area where relev~s 176, 177, 178, 179 and 180 are situated Fry (in
prep.) are classified and mapped {Fig• . 4) as a mixed matrix of Clovelly and
Glenrosa soil forms.

The soil series of

relev~s

124 and 128 are Hudley

(Vf 11) and GeelhOU.t (Cv 11) Series respectively.
The total projected canopy cover or the Nebelia paleacea - Restio perplexus
Shrubland i s 89

% on average. It can be sub-divided into four stra ta.

The high stratum has an average projected canopy cover of 31 ~ and is
dominated by Protea neriifolia and Protea repens. It was only encountered
in three relev~s:

124, 129 and 189. The vegetation sampled at

relev~

128 would probably develop a high stratum were it not for apparent severe
wind-pruning.

Protea repens at this site has a high cover-abundance score (4)

7~

but the shrubs do not re ach more than 1,5 min height.
The tall stra tum (1 - 2 m) is dominated by Brunia nodiflora, Cliffortia
ruscifolia, Cliffortia polygonifolia, Diospyros glabra and Erica hispidula.
It has an average projected canopy cover of 33

%.

The short stratum

(0,5 - 1 m) has an average projected canopy cover of 67

%with

Aristea

maior, Erica hi s pidula, Hypodiscus albo-aristatus, Restio perplexus and
Wat s onia pyramidata dominant.

The low stratum (<0,5 m) has the highest

average projected canopy cover
are:

( 75

%).

Dominant species in this stratum

Blaeria dwnosa, Cyrpbopogon margina tus, Elegia juncea, Pentaschistis

colorata, Pentaschisti s curvifolia, Restio sieberi and Staberoha cernua.
Releves 124, 129 and 189 are structurally similar to the 'high closed'
form of the Nebelia pal eacea - Erica sphaeroidea Shrubland.
the s e releves lack pres ence of species such as

However,

Anthos permum aethiopicum,

Asparagus :rubicundus , Erica sphaeroidea, Pteridium aguilinum and

~

angustifolia which would place them in the latter community.
Two releves (180 and 191) in thi s community are in the firebreak.

The

objective in placing releves in the firebreak was to a ssess the change in
floristic composition of the communities through which the firebreak pas ses.
Releve 191 is a paired sample with releve 117.

In this case the s e releves

do not repres ent the sP..me cormm.lnity since releve 117 represents the Restio
sieberi - Nebelia paleacea Shrubland and releve 191 represents the Nebelia
paleacea - Restio perplexus Shrubland (Table

8). · This

could be attributed

to the effects of fire on the vegetation sampled at releve 191 or to the
absence of these effects at releve 117.
paired with releve 179.

Releve 180 (in the firebreak) i s

Both releves here represent the Restio sieberi -

Nebelia paleacea Shrubland which suggests that the fire effect has not
had any noticeable effect
180.

ai

the floristics of the vegetation at releve

These findings are contradictory and suggest that further investigation

is necessary to clarify the reason for this contradiction.
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3.1.3

E ric ~

hi spi dula - Restio sieberi Shrublctnds

There are two shrubland communities grouped together here:

the Restio

sieberi - Nebelia paleacea and Res tio s ieberi· - Tetraria involucra ta
Shrublands. They are found at relatively high al ti tti.des on shallow sandstonederived soils.

Restio sieberi haf been us ed as one of the species in the

naming of these communities because it prefers sandstone-derived soils

at higher altitudes (see description of Rhus angustifolia - Restio sieberi
Shrubland above).
It would be necessary to sample the vegetation of thi s type more extensively
(outside the study area) to establish its place in the vegetation of
Jonkershoek as a whole.

79.

3.1.3.1

Restio sieberi - Nebelia paleacea Tall Clos ed Shrubland

Campbell et a~. (1981) structural equivalent:
~~b~:

p

Community area: 41, 58
Relev~s (22):

Low Clos ed Shrubland

ha

24, 25, 34, 90, 91, 105, 106, 117, 118,

1.12,

120, 121, 127,

133, 134, 140, 141, 143, 144, 145, 146, 185
Age of vegetation in releves:

9 years (6 releves)
23 years (6 releves)
24 years (9 releves)

Average nwnber of species per releve:
Differential species:

36 (23 - 58)

Berzelia intermedia, Cliffortia exilifolia, Erica
coccinea, Leptocarpus membranaceus, Sympieza
articulata, Tetraria burmanni

Dominant species:

Erica coccinea, Erica hispidula, Nebelia paleacea,
Restio sieberi, Tetraria capillacea

Fig. 25.

Restio sieberi - Nebelia paleacea Tall Closed Shrubland

4
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The Restio sieberi - Nebelia paleacea Shrubland i s found mos tly on the
slopes of the ridges bordering the study area on the we s t and east sides
and in the south-east corner.

Below the contour path in the mid-western

part it i s found in patches as s oci a ted with the Nebelia paleacea - Restio
perplexus Shrubland (Fig. 9).
This shrubland occurs on a wide v2riety of land-facets which include
waxing slopes, detrital slopes, plain slopes, concavo-convex slopes, a
free face, drainage lines and convexo-concave slopes.

The land-facets

depend largely on the steepnes s of the slopes which range from almost
level (4°) to steep 07°), with an average of 23°.

It was sampled at

altitudes from 420 - 910 m (643 m on average) but may occur at higher
elevations on inaccessible cliffs which were not sampled.
-Sandstone is the parent material of all the soils on which thi s community
is found.
91.

Fry (in prep.) sampled the soils at releves 24, 25, 34, 90 and

These he classified into the Geelhout (Cv 11)and Takai (Ct 11) Series

(see Tables1 & 8).

Using Fry's (in prep.) soil map (Fig. 4) it is possible

to classify the soils of releve s 117, 118, 119, 120, 121 and 127 as
Geelhout Series (Cv 11).

Rock cover ranges from low (10

%), with an average of
(25 %) for the whole study
15 % less tban the general
(90

44

%,

%)

to very high

which is about twice the general average

area.

Average litter cover is 50

% which

is

average; in this shrubland litter cover ranges

frorr. . 15 - 80 %.
Three strata can be distinguished in this shrubland.
(<0,5 m) has the highest projected canopy cover {76

The low stratum

%).

Dominant species

in this stratum include:

Elegia juncea, Restio sieberi, Staberoha cervua

and Tetraria capillacea.

The short stratum (0,5 - 1 m) has an average

projected canopy cover of 58

%and

is dominated by Erica hispidula and

Nebelia paleacea. A tall stratum (1 - 2 m) is found in 10 releves (45 %
of the releves · sampled) and it has an average projected canopy cover of 20
Dominant species in this stratum are Brunia nodiflora, Cliffortia
polygonifolia, Erica coccinea, Nebelia paleacea and Protea neriifolia.
The accidental fire in September 1973 swept through the Restio sieberi Nebelia paleacea Shrubland on the western slopes of the study area. This

%.

81.

could explain the absence of Erica coccinea from thi s area (releves 140,
141, 143, 144, 145 and 146; Table 8).

Alternatively, the abs ence of thi s

species from the above-mentioned releves and releves 133, 134 and 185
could be due to a spect or soil-related factors which are not known.

Erica

coccinea is an important food plant for the Orange-breas ted Sunbird
(Anthobaphes violacea L.) which feed s on the nectar of the flowers (A.
Rebelo, pers. comm.).
From this study it i s apparent tha t the Thamnochortus gracili s Hypodiscus aristatus Comrrruni ty
a

described by Werger et al. ( 1972) repre s ents

broad concept which can now be split into a number of more specific

connnunities.
Shrubland.

One of the s e is the Res tio sieberi - Nebelia paleacea
Six releves:

17, 19, 20, 24, 25 and 28 (317, 319, 320, 324

and 325 in Table 12) from the Thamnochortus gracilis - Hypodiscus
arista tus Community fall into the Restio sieberi - Nebelia paleacea
Shrubland.
McKenzie..£! al.( 1977) drew correla tions between the Leptocarpu.s
membranaceus - Hypodiscus ari s t a tus Corranuni ty at Orange Kloof, Table
Mountain and the Thamnochortus gracilis - Hypodiscus ari s t atus Corrununi ty
at Swartboschkloof (Werger et~.,1972).

Now it is possible to draw

even more specific correlations between the Leptocarpus membranaceus Hypodiscus a.ristatus Commun! ty and the Restio sieberi - Nebelia pale a cea
Shrubland.

The latter community also resembles the Willdenowia sulca.t a

communities (more specifically the Vlilldenowia sulcata - Erica brevifolia
Community) which are found at Jakkal s rivier (Kruger, 1974).
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3.1.3.2 Restio sieberi - Tetraria involucrata Tall Closed Shru.bland
Campbell~ J!:!• ( 1981) structural equivalent:
Map symbol:

R

Community area: 30, 21
Releves ( 13):

ha

132, 168, 169, 171, 172, 174, 181, 182, 184, 186, 187,
, 188, 190

Age of vegetation in releves:

Average

7 years (4 releves)
8 years (1 releve)
24 years (8 releves)

number of species per releve:

Differential. species:
Dominant species:

Fig. 26a.

Low Closed Shrubland

36 (24 - 48)

Tetraria involucrata

Cliffortia polygonifolia, Erica hispidula, Hypodiscus
..!ll2-aristatus, Restio sieberi, Tetraria involucrata

Restio sieberi - Tetraria involucra:ta Tall Closed Shrubland,
mature -vegetation (24 years).
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The Restio sieberi - Tetraria involucrata Shl.il.bland is found at the highest
altitudes in the study area, situated between 590 m and 960 m, with an
average altitude of 840 m. Four releves (171, 187, 188 and 190)
representing this community are situated in the firebreak on the southern
boundary of the study area. They are thus not in the study area as such
but were placed in the firebreak as 'paired samples' with releves 168, 186,
133 and 134 respectively.
This community favours detrital slopes, convexo-concave slopes and
drainage lines with a north-easterly to westerly aspect. Gradients range
from moderately steep to steep (12 - 3So), with an average of 28°. The
soils (not investigated by Fry) are sandy, with a high percentage of
boulders and stones all derived from T.M.S. These soils are well-drained
and shallow; average depth is 20 cm. Estimated rock cover ranges . from
low to very high ( 2 - 85 %) with a moderate average of 42 %. Litter
· cover also has a wi.de range (5 - 80 %) but has a lower average value (27 %).
Two strata are typically found in this comnnuilty. The tall stratum (1 - 2 m)
has an average projected canopy cover of 11 %and is dominated by emergent
shrubs such as Cliffortia cuneata, Cliffortia polxgonifolia and Penaea
mucronata.
:Below this is a short stratum (< 1 m) which is dominated by
Aristea major, Elegia junoea, - Hypodiscus~aristatue, -Restio sieberi
and Watsonia pyramidata. It bas an average projected canopy cover of 78

%.

In five releves a high {2 - 2,5 m) shrub stratum was found. It has an
average projected canopy cover of 38 %in these relev&s, rut i f ta.ken in
the community as a whole it bas a much lower projected canopy cover of 7 %.
Dominant shl.il.bs in this stratum are Cliffortia ouneata, Cliffortia
polygonifolia and Protea nitida. The high shrub stratum is thought to be
atypical of the Restio sieberi - Tetraria involucrata Shrubland as a
whole.
Once again a contradictory situation is apparent with the 'paired samples•.
Releves 168 and 171 in mature vegetation represent the same community
(Restio sieberi - Tetraria involuorata Shrubland) as their respective
paired samples,186 and 187, which are situated in the firebreak.
Conversely, releves 188 and 190 in the firebreak represent the Restio
sieberi - Tetraria involucrata Shrubla.nd, whereas their respective paired
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relev~s represent the Restio sieberi - Nebelia paleacea Shru.bland.
It is interesting to note that species such as

Erica curvi.rostris,

Hypodiscus aristatus, Pentaschistis curvifolia, Pentaschistis steudeli,
Restio cuspidatus and Thamnochortus gracilis are absent or have low
presence and low cover-abundance scores in the Restio sieberi - Tetraria
involucrata Shrubland.
The Restio sieberi - Tetraria involucrata Shrubland bears strong
resemblance to the Hypod.iscus ~-aristatus Community on Table Mountain,
described by, McKenzie et al. ( 1977) from one relev~.

Tetraria involucrata

and Hypodiscus albo-aristatus link these two communities.
Werger et al.( 1972) did not sample the high-lying slopes of Swartboschkloof and thus did not characterize the Restio sieberi - Tetraria
involucrata Shrubland or a possible equivalent.

Fig. 26b.

Restio sieberi - Tetraria involucrata Tall Closed Shrubland in the
firebreak; the vegetation is about

eight years old •

3 .2
3.2.1

Riparian and Forest CoillIIluni ties
Hartogiella schinoides - Diospyros glabra Riparian and Forest
Communities

The communities which make up the riparian and forest vegetation are
mostly associated with moist situations, often with running water in
kloofs, gullies and watercourses.
distinguished:

Two groups of communities are

the Diospyros glabra - Halleria elliptica High Closed

Shrubland to Short Forest and the Diospyros glabra - Rapanea
melanophloeos Tall Forest.
The two groups of communities are floristically related bit are
different in many respects in terms of habitat requirements. They are
found at different altitudes on slopes with different average
gradients.

Soil developnent and estimated rock and litter cover are

also strikingly dissimilar between the groups.
The Halleria elliptica - Cliff ortia cuneata Shrubland is at the interface between the fynbos and the riparian communities. This community
has a large proportion of fynbos species as well as some forest
species. It therefore forms a link between the fynbos and forest
vegetation types in Swartboschkloof.
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3.2.1.1

Halleria elliptica - Brabejum stellatifolium Short Forest

Campbell~~. (1981) structural equivalent:
M~s~cli

Low Forest

T

Community area:

o,

79 ha

Relev~s (4): 1Q1, 108, 109, 110
Age of vegetation in relev~s:· 24 years
Average number of species per releve: 16 (15 - 18)
Differential species: . Brabejum stellatifolium is shared with the
Halleria elliptica - Cliffortia cuneata High
Closed Shrubland and the Rapanea melanophloeos Cunonia capensis High Forest. Blechnum
australe is shared with both the above
communities and the Rapanea melanophloeos Heeria argentea Short Fores t.
Dominant species:

Fig.

27.

Bleclm.um australe, Brabejum stellatifolium and
Halleria elliptica

Halleria elliptica - Brabejum stellatifoliwn Short Forest.

The Halleria elliptica - Brabejum stellatifolium Short Forest is
distinctive in pbysiognomic appearance and relatively easy to
distinguish from the other forest communities, except where it
intergrades with the Rapanea melanophloeos - Cunonia capensis Forest.
It is found in drainage lines in the lower reaches of the study area,
at altitudes between 300 - 420 m. Along the drainage line between
the Boland Hiking Trail path and the major Swartboschkloof stream
(see Fig. 9) it occurs as a pure stand. To the west of the lower
reaches of the main Swa.rtboschkloof stream it occurs in patches interspersed with other communities, along a drainage line which enters t~
Sosyskloof stream. The gradient is shallow, varying between 6° and 7°.
At the sites sampled, the aspect is northerly, but it can change due
to changes in course of the drainage lines.
Two releves of this conmuni ty are on Oakleaf Form soils (Fry in prep.).
The soils of the other two releves were not classified, but it was
observed that they are composed of granite and sandstone material.
These latter two sites are wet in the winter when run-off water fills
the drainage lines and is not onfined to the main streams. Estimated
rock cover ranges widely from 1 - 95 % with an average of 29 %. Litter
cover is high except in releve 110; it ranges from 40 - 95 % with
an average of 79 %.
The vegetation has a projected canopy cover of 100 %; it is very
dense and almost impenetrable. The crowns of the individual plants
of Brabejum stellatifolium interlock, creating shady conditions for
plants in the understorey.
Three strata are distinguished in this commnni ty. The upper stratum
(3 - 6 m) has an estimated cover ot 91 %and is dominated by Brabejum
stellatif olium which reaches the stature of a short forest. Below
the upper stratum is a layer 1 - 3 m high which oan have a percentage
cover ranging from 5 - 80 %, with an average of 35 %. Dominant
species in this stratum are Diospyros glabra, Halleria elliptica and
~ angustifolia.
This stratum was not found in releve 110. A
short to low stratum (< 1 m) was found in three releves (all except
releve 109) with an average percentage cover of 29 %.
species in this stratum is Blechnum australe.

The dominant
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Van der Merwe (1966) recognized the existence of this community but
included it in his broad. concept "Oewergemeenskappe" (streambank
forests). Werger et&• (1972) described what they termed the
"Brabeium stellatifolium Community". I have found that the relev~s
(31, 37 & 39) used by Werger et&· (1972) to characterize the latter
community fit more precisely into the Halleria elliptica - Cliffortia
cuneata Shru.bland, which is described below (see relev~s 331, 337 &
339 in Table11).
Boucher ( 1978) described the "Brabejum - ~ Riverine Scrub" in the
Kogelberg which he divided into three zones. The part referred to
as the "middle zone" corresponds most closely with the Halleria
elliptica - Brabejum stellatifolium Short Forest in Swartboschkloof.
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3.2.1.2

Halleria elliptica - Cliffortia cuneata High Closed Shrubland

Campbell et.!:!• (1981) st:ructural equivalent:
Map symbols

S

Community area: 2, 17
Relev~s (7)1

Tall Closed Shrubland

ha

3, 5, .2, 35, 93, 94, 166

Age of vegetation in relev~s:

23 years (6 releves)

24 years (1 releve)
Average number of species per releve:
Differential speciesl

30 (23 - 37)

Anthospe:rmu.m aethiopicum, Aristea major,
Asparagus asparagoides, Cymbopogon marginatus,
Erica sphaeroidea, Ficinia filifonnis, Freylinia
lanceolata, ~ gummifera, Lichtensteinia
lacera, Mohria caffro:rum, Montinia caryophyllacea,
Oxalis bifida, Pelargonium myrrhifolium, Phylica
p;bescens, Protea neriifolia, Protea nitida,
Psoralea spicata, Restio triticeus, Rhus
rosmarinifolia, Salvia africana, Schizaea
pectinata, Tetraria bromoides

Dominant speciesl

Brabejum stellatifolium, Cliffortia cuneata,
Halleria elliptica, Protea nitida, Pteridium aguilinum

Fig. 28. Halleria elliptica - Cliffortia cuneata High Clos ed Shrubla.nd
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The Halleria elliptica - Cliff ortia cuneata Shrubland i s found on the
forest margins at the interface between the fynbos communities and
the riparian forest communities, at altitudes from 320 - 560 m (Fig.9).
Aspect varies from south-easterly to north-westerly and gradient of
the slopes ranges from 6 - 9" with an average of 7•. Land-facets
where this community occurs include pediment slopes, detrital slopes,
plain slopes and convexo-concave slopes.
The soils where this community is found are derived from granite and
sandstone.

They average 0,5 m in depth and are classified into the

Clansthal Series (Hu 24), Warrington Series (Fw 31), Magwa Form (Ma 9,
undescribed series) and Oakleaf Form (Oa).

%)
5 %.

low compared with the overall average (25
ranges from 1 - 13

%with

an average of

Estimated rock cover is
for the study area; it
Estimated litter cover

is very high, ranging from 85 - 99 % with a mean value of 93 %. Most
of the sites are well-drained. The only site subject to seasonal
waterlogging is at relev~ 5,- situated on Warrington Series (Fw 31)
soils.
The vegetation of the Halleria elliptica - Cliff ortia cuneata Shrubland
has a high, average projected canopy cover ( 96 %) ; it ranges from
88 - 100 %. Three strata are distinguished. The highest stratum

(2 - 4 m) is dominated by Brabejwn stellatifolium, Cliffortia cuneata
and Protea nitida. It has an average projected canopy cover of 22 %.
Below the high stratum is a tall stratum ( 1 - 2 m) with an average
projected canopy cover of 41 %. The tall stratum is dominated by
Diospyros glabra and Halleria elliptica. A short stratum (< 1 m) with
an average projected canopy cover of 54 " is found below the tall
stratum. This layer is dominated by Aristea major and Pteridium aguilinu.m.
This community is floristically, closely akin to the Resti2
gaudichaudianus - My;sine africana High Closed Shrubland. These two
communities could be considered to be one were it not for the presence
of Brabejum stellatif olium in the Halleria elliptica - Cliff ortia
cuneata Shrubland. Estimated average rock cover of these communities
is also markedly different.
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3.2.2

Diospyros glabra - Rapanea melanophloes Tall Fores t

Campbell et&• ( 1981) structural equivalent:
Map symbol:

W

Community area: 8, 35
Relev~s (7):

Tall Forest

ha

113, 160, 161, 162, 183, 193, 198

Age of vegetation in relev~s:
Differential species:

Unknown

No true differential speci e s are found in this
community.

Dominant species:

Hartogiella schinoides, Maytenus acuminata. ,
Olinia. ventosa, Podocarpus elongatus, Rapanea
melanophloeos

Fig. 29.

Diospyros glabra - Rapanea mela.nophloeos Tall Forest on T .M.S .
boulder scree.
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The Diospyros glabra - Rapanea melanophloeos Tall Forest is the
typical variant of the second group of forest communities. It is
found on stabilized boulder screes below the sandstone cliffs in the
south-central and south-west parts of the study area (Fig. 9). The
aspect of these screes varies from north-easterly to north-westerly.
The gradient ranges from 25 - 34° with an average of 28°.
There is very little soil development on the boulder screes. What
soil there is amongst the boulders is humus which comes from decayed
leaf litter and other organic matter. For this reason Fry (in prep.)
simply mapped these areas as screes or established screes. It was
noted that the Diospyros glabra - Rapanea melanophloeos community
occurs where the boulder scree has stabilized. A possible reason for
this is that it is in this situation that the trees can develop fully.
On less stable screes it is most likely more difficult for trees to
become established. As expected, rock cover is high, 80 - 99 %,
averaging 92 %. Litter is estimated to have an average cover of 24
ranging from 10 - · 45 ~.

%,

The development of these forests probably also depends largely on
moisture availability. Apart from the dense canopy which creates shady,
cool, moist conditions on the ground, there is also perennial
percolation of water through the rock crevices. This water is trapped
on the upper slopes of the catchment; it xuns over the cliffs,
percolates through the boulder screes and finally runs into the main
streams which drain Swartboschkloof. The trees can exploit this
water as it passes through the boulder screes.
The canopy trees, mainly Hartorlella schinoides, Olinia ventosa and
Podoca.rpls elongatus reach !rom 8 - 20 m in height. As noted above,
they form a dense canopy 1ri th only a few patches through which light
can penetrate. The cover of this stratum is estimated at 77 %. The
vegetation of relev~s 113 and 193 do not have a canopy which reaches
up to 20 m. The height of the canopy of these latter stands is
comparable with the height of the sub-canopy (2 - 8 m) of the forest
stands in the other relev~s. However, they still have the same
dominant species. The sub-canopy is dominated by Halleria lucida,
Marlenus acuminat-a , Podocarpus elonga.tus and Rapanea melanophloeos
and has an average projected canopy cover of 63 %. Below the sub-
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canopy there is a ground layer (< 1 m), with Asparagus scandens,
Knowltonia vesicatoria and Zantedeschia aethiopica most common.
The ground layer has an average projected ~anopy cover of
11 %. A climber, Secamone alpini, is found entwined in sub-canopy
sh.rubs and trees.
Van der Merwe (1966) referred to this community under the general
title,"Dasbosse of woude op talus" (Dasbosse or forest on talus).
He did not distinguish between the typical variant, the Diospyros.
glabra - Rapanea melanophloeos Tall Forest and the Rapanea
melanophloeos - Heeria argentea Short Forest. Heyns (1957) in a
study of the forest communities at Assega.aibos (near Swartboschkloof)
also made no distinction between these two variants. Werger~ &·
(1972), however, did make a distinction. The former community they
designated as the "Rapanea melanophloeos Community'' and the latter
as the "Heeria argentea Community". No true analogue of the Diospuos
glabra - Rapanea melanophloeos Forest has been identified on Table
Mountain or in the Kogel berg (MoICenzle .ll .!!.•, 1977; Campbell and Moll,

1977; Boucher, 1978).
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3.2.2.1

Rapanea melanophloeos - Cunonia capensis High Forest

Campbell _tl

fil• ( 1981)

Map symbol:

Tall Forest

U

Community area: 15, 89
Relev~s (7):

sti.uctural equivalent:

ha

163, 164, 194, 199, 200, 201, lQ.g

Age of vegetation in relev~s:

Unknown

Average number of species per relev~l
Differential species:

18 (14 - 22)

Blechnum punctulatu.m, Brachylaena neriif olia,
Cunonia capensis, Dipogon lip.nosus, Ehrharta sp.,
~

mitis, Kobresia lancea, Oxalis sp.,

Sanicula europaea, Todea barbara
Dominant species:

Brabejum stellatifolium, Cunonia capensis, Ilex
mitis, Maytenus acuminata, Rapanea melanophloeos

Fig. 30.

Rapanea melanophloeos - Cunonia capensis High Forest along
a perennial stream.
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The Rapanea melanophloeos - Cunonia capensis High Forest is the second
variant of the Diospyros glabra - Rapanea melanophloeos Forest. It
is found along the main drainage lines and streams where there is
perennial. :running water. It is restricted to the streambanks and can
be seen as a narrow ribbon of dark-coloured vegetation following the
main watercourses. In the mid-central region of the study area it is
well-developed, particularly around the middle-reaches of the main
Swartboschkloof stream. At this point two tributary streams flow
into the main stream. This community does not occur in relatively
short, seasonal drainage lines where the Halleria elliptica - Brabejum
stellatifolium Short Forest is found (Fig. 9).
The Rapanea melanophloeos - Cunonia capensis Forest from the middle
to upper reaches of the Nuwejaarkloof stream is fragmented. This is
probably due to a lack of strong perennial water-flow and the nature
of the boulder bed, which is like a boulder scree in places (Fig. 2).
In the study area the al.titudinal range of this community is from 330 800 m. Aspect varies between north-easterly (the main stream flows
from south-west to north-east) and north. The tributary streams flow
in a northerly direct!~ before they are intercepted by the main
stream. The gradient ranges from 10 - 27° with an average of 18°.
Soil development is minimal. The soil that is present is usually a
mixture of sand and humus which ~cumulates on the banks of the
streams. This alluvial soil material is often washed away when the
streams rise in winter after heavy rains. These soils are not
described by Fry (in prep.) who simply refers to the streams as
"incised drainage lines". Average . rock cover ( 62 %) is much less ·
than that of the boulder screes where it exceeds 90"·

Accumu.lated

litter has an average cover or 41 " ( 10 - 70 9fi) which is greater
than that of the boulder screes.
There are two tree layers in this comrrnmi ty. The highest stratum
( 8 - 25 m) is dominated by Cunonia capensis, 11!! mi tis, Rapanea
melanophloeos and Brabejum stellatifoliwn. It has an estimated cover
of 88 '6. The sub-canopy (1 - 8 m) has an estimated cover of 38 '6.
It is dominated · by Maytenus acuminata , Halleria lucida and Brabe.ium
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stellatifolium.

The undergrowth is estimated to have an average

cover of 16 %. Dominant species in the ground layer are: Asparagus
scandens, Blechnum australe and Kobresia lancea.
Van der Merwe (1966) included the vegetation described as the Rapanea
melanophloeos - Cunania capensis High Forest in this study in the
broad concept of "Oewergemeenskappe" (streambank forests). Werger
s!,~.(1972) did not distinguish the streambank forests as a separate

community from the tall forests on the boulder screes.

The reason for

this is that they only had two samples (relev~s 330 & 332 in Table 11)
in the tall to high forest vegetation, which represent the Diospyros
glabra - Rapanea melanophloeos Forest variant.
The forest communities on Table Mountain which most resemble the
Rapanea melanophloeos - Cunonia capensis High Forest are: the Cunonia
capensis - Ilex mi tis - Rapanea melanophloeos community (McKenzie ..tl al.,

· 1'977) and the Cunonia capensis -

~ mi tis

sub-association
(Campbell and Moll, 1977). None of the forests of the Kogelberg

(Boucher, 1978) floristically resemble this forest community at
Swartboschkloof, although some species are the same.
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3.2.2.2

Rapanea melanophloeos - Heeria argentea Short Forest

Campbell et

&• ( 1981)

Map symbol:

115,

65 ha

lli,

196, 197

Age of vegetation in relev~s:
Average

Low Forest

V

Community area: 1,
Relev~s (4):

structural equivalent:

Unknown

number of species per relev~:

Differential species:
Dominant species:

14 (13 - 16)

Heeria argentea

Hartog:iella schinoides, Heeria argentea 1 Maytenus
acuminata,

Podocarpu.s elongatus

Fig. 31a. Rapanea melanophloeos - Heeria argentea Short Forest on T.M.S.
boulder scree.

Note Aloe mi triformis in foreground

Podocar]'.ns elongatus prostrate on the rocks.

ana_
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Fig. 31b. Boulder scree with Rapanea melanophloeos - Heeria argentea Short
Forest at lower end. Note the contour path and the 'zig-zags' of
the Boland Hiking Trail path.

Fig. 31c.

Rapanea melanophloeos - Heeria argentea Short Forest on a rock
outcrop.
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This variant of the Diospyros glabra - Rapanea melanophloeos Forest
occurs on the loose, unstable boulder screes and on rocky outcrops.
In Swartboschkloof it is best developed at two localities; firstly on
a boulder scree below the contour path near the south-east boundary
and secondly on a scree in the south-west sector of Swartboschkloof
adjacent to the path to Haelkop Ridge. ·It is found in drier
si tuatians than the Diospyros glabra - Rapanea melanophloeos Forest

where drainage is good.
The Rapanea melanophloeos - Heeria argentea Short Forest does not
occur at altitudes higher than 700 m in Swartbosohkloof and since the
boulder screes face north-east to north this community is exposed to
high temperature and insolation.
There is little or no soil development an the boulder screes where
the Rapanea melanophloeos - Heeria argentea Short Forest is found.
The average litter cover is low (18 %), with a range from 15 - 20 %.
There is almost total cover of large boulders under the vegetation
( 97

% an average) and drainage is consequently good.

A single tree stratum and a ground were distinguished. The tree
stratum (2 - 8 m) has a projected cover of 80 % and is dominated· by
Hartogiella schinoides, Heeria argentea, Olinia ventosa and Maytenus
acuminatus. Below this is a short stratum (< 1 m) where Podocarpu.s
elonga.tus can spread in a prostrate fashion on the boulders (Fig. 31a).
Other species in this stratum include ~ mi triformis, Blechnum
australe, Knowl tonia vesicatoria and Rumohra adiantifonnis. None of
these species is dominant and ,!12! mi triformis is found where the
canopy is open. Secamane alpini is found from ground level into the
sub-canopy climbing amongst other plants.
Van der Merwe ( 1966) did not distinguish or describe a community with
Heeria argentea as an important species. Werger et &· ( 1972)
described the Heeria argentea Community, but two out of the three
relev~s (315, 346 ~ 326 in Table 14) used to characterize this community
were situated outside Swartboschkloof, in the adjacent Sosyskloof
catchment (see Fig~ 3). The Rapanea melanophloeos - Heeria argentea
Short Forest is localized to a few patches on the rock screes in the
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study area and al though Vlerger et&· ( 1972) recorded high coverabundance scores for Heeria argentea in their relev~s, this was not
found to be generally true in Swartboschkloof.

I

---4

Campbell and Moll ( 1977) recorded a community in the Hex River
Mountains which they referred to as ·the Heeria argentea association,
also found on sandstone screes. In a survey of the vegetation of the
Kapteinskloofberg, Moss & Metelerkamp ( 1980) found a forest community
typified by Heeria argentea. The distribution of Heeria argentea
which has an affinity for dry, rocky situations makes it possible to
compare the forest or scrub-forest patches where it occurs, over a
wide geographical range.

..,
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This could be worth further investigation.
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4. DISCtJSSION
Phytosociologist-s in the western Cape started testing the Ztrrich-Montpellier
(Braun-Blanquet) method on Cape vegetation in the late 1960's and early
1970' s (Boucher, 1972; Taylor, 1969 and Werger et al., 1972).

Werger et al.

(1972) were successful in the application of the B.-B. method in speciesrich Mountain Fynbos but were of the opinion that much more data

would

be required for a successful classification of fynbos vegetation.

In

saying this they challenged South African ecologists to "prove and improve
the classification and so ruild up an understanding of the vegetation."
The challenge has been accepted and numerous phytosociological studies
have been completed since the early 1970' s.

Many of these studies have

had Cape fynbos and renmant forests as their subjects of attention.

None,

however, have involved the re-evaluation of any previous study of the
same area.

The reasons for this are probably two-fold: (i) the shortage

of trained phytosociologists ~d (ii) the need to accumulate data from a
wide area rather than to exhaustively study relatively small study sites;
the latter approach was applied for catchment evaluation reasons at
Jakkalsrivier (Kruger, 1974) rut to date no follow-up _study has been
undertaken there.
In 1977 the Fynbos Biome Project was established and attention became
focused on two intensive study sites in the western Cape Province.

One

is situated in Coastal Fynbos at Pella near Atlantis and the other is

located in Mountain Fynbos at Swartboschkloof, Jonkershoek.

Classification

and maps of the vegetation of these study sites were required.

Swart-

boschkloof additionally presented a useful opportunity to re-survey the
vegetation and thereby re-evaluate the work done by Werger et al. (1972).
This study therefore represents a direct acceptance of the challenge by
these workers to "prove and improve" their classification of the vegetation
of Swartboschkloof.
Taylor ( 1969) and Boucher ( 1977) compared the Braun-Blanquet method with
association~analysis

and found that the B.-B. method gave better results

than association-analysis because it depends on the total species
complement of each relev~ for classification into community groupes.
Association-analysis can result in misclassification of

relev~s

due to
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the chance absence of a single species, particularly if that species is a
dividing species between groups.

Boucher (1977) also found that application

of homogeneity functions to the data he collected did not yield satisfactory
results for the classification of releves.
have been applied in the present study.

Neither of the latter two methods

Principal components analysis as

applied by Campbell (1983) in montane environments in the Fynbos Biome
has not been applied at Swartboschkloof. This method warrants te s ting
as it could explain more clearly the complex relationships between the
vegetation and the environmental factors.
In this vegetation survey the B.-B. method with the TABSORT computer
programme (Boucher, 1977) has proved successful, though t i me-con suming,
in determining both the forest and fynbos communities.

It was difficult

to clearly define the transitional or ecotonal communities becaus e they
have no true differential species.

As one proceeds through the ecotone

there is a decrease in occurrence of those species which are usually
associated with granite or colluvial soils.

This decrease corres ponds

with a gradual change from heavier, deeper soils to shallow sandy s oils.
A concurrent increase in occurrence of sandstone-associated species is
evident.

The tran sitional communities are thus defined on the bas is of

relative ab.tndance of the two 'types' of species.
Sampling in Swartboschkloof has been more intensive in this study than in
the survey carried out by Werger et al.,(1972).
for this: (i)

There are three reas ons

Werger et al. only did a quick survey to test the application

of the B.-B. method in Mountain Fynbos

(ii)

in the first phase, 101 of

Fry's (in prep.) soil pits were relocated and (iii) it was necessary to
have sufficient sample points for mapping at a detailed scale.

The

highest concentration of releves is in the area below the contour path
(see Fig. 3) where Fry (in prep.) concentrated his work. There are fewer
releves on the higher slopes above the contour path because the sample
sites were carefully selected in predetermined physiographic-physiognomic
units from aerial photographs.

The second phase of sampling was more

efficient than the first because it did not involve the time-consuming
relocation of soil pits.
graphs and reconnaissance

If a thorough

interpretation of aerial photo-

of the study area had been completed initially,
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fewer

relev~s

would probably have been necessary in certain areas.

Effort

could then have been spent on locating and sampling comnru.nities such as
the Diospyros glabra - Cliffortia odorata Shrubland which are undersampled.
If used, this approach may have given better results than those achieved
in this study,

particu~arly

if the requirement of sampling homogeneous

stands of vegetation was adhered to more strictly.
relev~s

Since the sub-plots in the

were not nested, determination of

optimum plot size is not possible.
have concluded that 50

rJ

However, from subjective assessment I

rectangular plots are suitable for sampling the

tall to high shru.bland vegetation, whereas smaller plots of 5m x 5m (25m2 )
although not used, would probably be adequate for short fynbos vegetation
(see Glyphis et al., 1978; Laidler et

fil·, 1978). Plots of 200m2 are

apparently suitable for tall to high forest vegetation which has a dense
canopy but low basal cover.

In the dense Halleria elliptica - Brabejwn

· stellatifoliwn Short Forest, 5m x 10m ( 50m2 ) plots were found to be
suitable.
Two

veg~tation

types were recognized on the basis of their floristic

composition and stru.cture, namely fynbos and forest.

Sixteen fynbos

communities were identified which are grouped into three groups.

The

first fynbos group includes the hygrophilous communities and the shrublands associated with soils of granite or colluvial derivation.

The

hygrophilous communities are placed in this fynbos group for convenience
only,

they a.re essentially azonal.

The second or intermediate group

includes the transitional or ecotonal communities which fall between those
communities associated with granite-derived and colluvial soils and the
third group which consists of the 'true' Mountain Fynbos communities
associated with sandstone-derived soils.
recognized, grouped into two groups.

Five forest communities are

The first group consists of a

community transitional between fynbos and forest vegetation,and a short
forest community along seasonal drainage lines.

The second group of

forest communities comprises the three variants of the Diospyros glabra Rapanea melanophloeos Forest.
In addition - to these communities there is the Bru.nia nodiflora - Psoralea
rotundifolia -Coinmunity, a fynbos community recognized by Werger et al.
(1972).

It was not found within the boundaries of the present study area
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but occurs on granite-derived soils on

~outh-east-facing

northern side of Sosyskloof (see Fig. 2 & 3).
been mapped (Fig.

slopes on the

This community has, however,

9 ) from the raw data of Werger et al. (1972) but

requires further investigation and verification.

Comparisons between

Tables 8 & 9 clearly justify identification of the Brunia nodiflora Psoralea rotundifolia Community as a distinct community.

Psoralea

rotundifolia and Osteospermwn tomentosum, two differential species of
this community, were seldom encountered in the study area defined for the
present study.

They do, however, occur more abundantly in the area on

the northern side of Sosyskloof.
The forests at Swartboschkloof are poorer in species than the forests of
Table Mountain (Campbell & Moll,
Kogelberg (Boucher,

19771 McKenzie et fil•, 1977) or the

1978). This difference is most likely due to the

substrate on which these respective forests are found.

In Swartboschkloof

the forests are found on T. M.S. boulder screes and along boulder-lined .
watercourses; at Orange Kloof, Table Mountain and in places in the Kogelberg the forests are found along watercourses but often on soils derived
from shale.

The shale-derived soils are much finer-textured (Campbell,

1983) than the rocky scree substrate as well as being more nutrient-rich.
It would allow for greater diversification of the forest flora at Orange
Kloof and in the Kogelberg whereas this process is probably restricted in
the forest communities of Swartboschkloof.
The general northerly aspect of forests in Swartboschkloof may also be
important because high insolation could cause rapid decomposition of
litter material, particularly on the exposed boulder screes.

In the

south-facing forests on Table Mountain and the Kogel berg, the decomposition
process is probably slower.
decomposition rates

a~e

Loss of nutrients is probably higher where

higher, which would also affect the growth of

forest species.
Correlation between the distribution of the plant communities and the
occurrence of the soil forms is generally good, whereas relating plant
communities to soil series is more difficult except in some instances
where the communities are localized and reflect specific edaphic conditions.
J.n

example of this is the 'tall form' of the Rhus angustifolia -

Zantedeschia aethiopica Shru.bland which is found on deep organic soils of

the Champagne Series (Ch 11).

Localized communities on phreatic sites

such as the Berzelia lanuginosa - Merxmuellera cincta Shrubland also show
association with specific soil series; in this case with Warrington Series
(Fw 31).

Perhaps the most important aspect arising from the correlation of the
soils with the vegetation is the broad relationships between the groups
of communities and the soil geology, rather than specific communities
associated with specific fonns or series.

This is demonstrated by the

relationship between the tall to high shrublands occurring on granitederived or colluvial soils where the soils are. deep, have a higher clay
content due to the granite and are probably more nutrient-rich.

The

sandstone-derived soils have less clay, less nutrients, lower pH and are
shallow.

These soils consequently support a shorter vegetation with more

restios and sedges than shrubs.

Campbell (1983) presented results which

suggest that soil texture variables and not chemical variables are
important in distinguishing quartzite-derived soils from non-quartzitic
soils.

This may offer some explanation for the distribution of plant

communities in Swartboschkloof, particularly in the case of the Restio
gaudichaudianus - Myrsine africana Shrubland (Waboomveld) and in the
tra.nsi tional communities, where rockiness is considered to be important.
A striking feature of the fynbos vegetation of Swartboschkloof is the
lack of coincidence between the structure of the vegetation and the
boundaries of the communities (Werger~~' 1972).

In the present

study this feature was noted particularly in the Protea-dominated shrublands.
Widespread tall to high shrubs with high cover-abundance, like Protea
neriifolia, extend across and mask floristically-determined community
boundaries.

A sugges.t ed explanation for this is the prevalence of extreme

habitat factors or occurrence of extreme events such as fires which result
in deceptive boundaries (Werger et al., 1972).

I agree with the latter

part of this explanation in the instance of the Rhus angustifolia - Restio
sieberi Shru.bland, the stiucture of which can be attributed largely to the
accidental fire of September, 1973.

The pre- and post-fire structural

boundaries of the~ angustifolia - Restio sieberi Shrubland do not
agree, yet floristically the community appears to have remained the same.
The lack of coincidence between the floristic boundaries and the structural
boundaries of the shrublands of the lower to middle slopes is attributed to
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edaphic factors rather than to extremes of climate or to fire.

This is

particularly so since this vegetation is considered to be mature; it was
last burnt in 1958.
Since the greater part of Swartboschkloof has a northerly aspect it is not
easy to assess the effect of aspect on plant growth.

A few slopes face

southwards but these slopes do not support vegetation noticeably different
from that in the rest of the study area.

North-west-facing slopes most

likely intercept more rain in winter than slopes with other aspects, but
once again any noticeable effect on community structure or composition is
not apparent.

One community, the Myrsine africa.na - Cliffortia dentata

Shrubla.nd is found on cool north-east to south-east-facing slopes.

In

this instance the type of vegetation could be attributed to aspect but a
more likely explanation is that moisture is almost always available to
this community from a perennial seep on the steep slopes above.
et

fil•

Werger

( 1972) commented on "the strict aspect preferences of the Protea

arborea - Rhus angustifolia and the Brunia nodiflora - Psoralea rotundifolia
Communities".

I hesitate to support this observation because it is

difficult to evaluate aspect preference of plant communities in Swartboschkloof.

I suggest that the distribution of these two communities

is determined by edaphic factors rather than by aspect.

The Protea arborea -

Rhus angustifolia Community (divided in this study between the Restio
~udichaudianus

- Myrsine africana and the Rhus angustifolia - Restio

gaudichaudianus Shrublands) is associated with detrital and colluvial
soils of granite and sandstone origin, typically of the Oakleaf Form.
I have observed that the Brunia nodiflora - Psoralea rotundifolia Community
(which I did not sample) is associated with deep soils of granite origin.
Altitude and topography are closely linked.

The high slopes comprise

waxing, talus and detrital slopes whereas the lower slopes comprise plain,
convexo-concave, concavo-convex and pediment slopes.

The type of vegetation

that becomes established on these different land-facets depends on the
steepness of the slopes and the amount of soil developed.

The steep cliff a

at high altitude in Swartboschkloaf where soil development is probably
minimal, support low restioid-ericoid vegetation.

(This vegetation was

not sampled because the cliffs are inaccessible.)

In contrast the lower

slopes, where soils are better developed, support much taller shrubla.nd
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vegetation such as the Rhus anp;ustifolia - Restio gaudichaudianus High
Closed Shrubland.

Incised drainage lines where riparian vegetation is

found occur from low to high altitudes in Swartboschkloof.
Kruger (1974) recognized two categories of Cape Mountain Fynbos ecosystems.
Swartboschkloof falls within the limits of the first of these where,"the
climate is

wann,

less humid and has a more pronounced contrast between

winter and summer", Annual precipitation is high at Jonkershoek al though
the summers are hot and dry.

During the summer months the fynbos is

dormant, except for seep vegetation, whereas in the winter when moisture
is readily available from rain, active growth occurs which is not depressed
by cold temperatures.

The forest vegetation continues to grow through-

out the year (Wicht et al., 1969), but growth is most vigorous in spring.
The optimum time for sampling the vegetation is therefore in late winter
and spring, when the greatest number of species are growing vigorously
and flowering, rather than during the dry summer and autumn months when
the plants are difficult to identify or do not have visible above-ground
parts.
The Jonkershoek valley is prone to strong winds.

Wind data for an

arbitrary year (1979) presented diagrammatically in Fig. 8 show that winds
blow from the south-east the whole year through with an increase in
duration and speed from this direction in summer.

This has important

consequences because the vegetation is subject to desiccation from the
wind which probably enhances the effect of summer drought.
the vegetation more prone to fire (Kruger, 1977).

It also makes

There is an increase

in the incidence of wind from the north-west in winter although compared
with the south-easterly winds they are much weaker and last for shorter
periods.

Calm periods make up only 10

%of

the total yearly wind cycle.

One instance of the mechanical effects of wind was noted at and near
relev~

128, where the wind has pruned Protea repens shrubs to a height of 1,5 m.

The last major fire in Swartboschkloof was in February 1958. The vegetation
has apparently recovered to its former stature and composition except in
the area subsequently burnt in September, 1973.
litter

A considerable amount of

has built up under the vegetation, particularly under the Protea-

dominated shrublands.

In some places the large shrubs are dying which

adds to the litter and creates openings in the canopy which in turn allows
understorey plants to proliferate.

Absence of seed-regenerating shrubs
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in the firebreaks on the perimeter of the study area is attributed to the
short fire frequency of the burning regime and to the shallow sandy soils as,
the firebreaks are mostly at high elevations (Van Wilgen, 1981).
There are two main alien plant species in Swartboschkloof:
and Hakea sericea.

Pinus pinaster

Both pose a threat to the natural vegetation.

Pinus

pinaster can invade undisturbed sites, whereas Hakea sericea tends to
invade disturbed sites (Neser and Fugler, 1978) although it has been noted in
undisturbed vegetation in Swartboschkloof (Fig.

9).

An interesting

observation is that there are many Hak:ea sericea individuals (9 - 10 years
old) which have become established in the area burnt ·in the

1973 fire.

In one stand on the western slopes, as many as 57 individuals were counted.
This is c use for concern because if another uncontrolled fire occurs,
Hak:ea sericea could invade other areas of Swartboschkloof.

Urgent

eradication of these invader plants is required before they spread further.
It is clear, therefore, that the distribution of the plant communities is
not determined by any single factor but by an interaction of all the
environmental factors mentioned.

As Campbell (1983) points out, it is

difficult to separate the effects of the environmental factors , like the
effects of soil from the effects of climate.

No single environmental

component can be treated in isolation although it does appear that in
Swartboschkloof, water availability and soil geology play a dominant
role in determining the pattern of community distribution.
Comparisons between the plant communities of Swartboschkloof and other
Mountain Fynbos vegetation show interesting similarities between at least
some of the communities.

It shows that there are probably a limited

number of 'habitat-types' found throughout the Cape mountains ( cf.
Campbell, 1983) but that due to local factors the species composition of
any given community is different, although structurally and functionally

A good example of this is the parallel
between the Leptocarpus membranaceus - Hypodiscus aristatus Community on
Table Mountain (McKenzie et J!:l•, 1977), the Willdenowia sulcata
communities at Jakkalsrivier (Kruger, 1974) and the Restio sieberi the communities are similar.

Nebelia paleacea Shrubland at Swartboschkloof.

This supports the view

expressed by Werger etl!:l• (1972) that to classify fynbos vegetation it
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will be necessary to "distinguish geographical races of an association,
or regional associations with a limited geographical extension'' and even
though this study is a re-evaluation and extension of their work, it serves
as a pointer to possible future research on the interactions between
plant communities and the physical environment at Swartboschkloof.
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5. CONCLUSIONS
The conclusions that may be drawn from this study are as followss
1.

The Braun-Blanquet phytosociological method is suitable for sampling
both the fynbos and forest vegetation. It is, however, inadequate
for clearly showing the relationship between plant colllJllUllity distribution
and environmental factors determining this distribution.

2.

Ordination or principal components analyses should be applied to data
such as those collected in this study, to determine the causal
relationships between physical environment and vegetation.

3.

Aerial photograph interpretation is essential at the outset of a ·phytosociological survey to determine physiographic-physiognomic units for
sample site selection.

4. Accurate maps of plant communities of areas surveyed are a necessity.
Such maps can be used to monitor successional changes in the
vegetation, particularly if

5. Positions of

~ature

vegetation happens to be burnt.

relev~s

should be carefully plotted on base maps. It is
then possible to re-evaluate relev~s in subsequent studies as has
been done with the Werger et al. (1972) data in the present study.

6. Correlation of plant community description with soils provides
valuable information for interpreting plant community floristics and
structure.
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APPENDIX
Species excluded from Table 8 (relev~s and cover-ab.lndance values in brackets).
Adena.ndra marginata ( 111: 1)
Agathosma cf. serpyllacea {69: +)

Lampranthus acutifolius
(149: +)
Leptocarpus esterhuyseniae
(133: +)

Argyrolobium lunaris
(119: R)
Artemisia afra ( 64: 0)
Aristea africana (28: +)

Leucospermu.m lineare (40: +)
Linum africanum (157: +)
Linum guadrifolium (4: +)
Microloma tenuifolium ( 165: R)
Othorma quinguedentata (180: 1)
Passerina vulgaris
(12: +)
Pelarmnium cucculatum (18: +)

Asclepias cancellata (41: +)
Aspalathus ciliaris
(188: 0)
Aspalathus retroflexa (152: 2)
Brabejum stellatifolium (102: O, 59: 0)
(151: +)
Berkheya sp.
Blechnum sylvaticum

( 102: +)

Centella calliodus {18: +, 105: R)
Cheilanthes contracta (138: 0)
Chr;ysocoma
Cliffortia
Cliffortia
Cliffortia

coma-~

( 157: +)
complanata (120: 0)
graminea (102: 0)
integerrima (153: 0)

Cliffortia pteroca.rpa (123: 1)
Clutia pterogona (37: +)
Conyza ulmifolia (63: 1)
Crassula dejecta (123: +)
Dodonaea viscosa ( 1: 0)
( 1: o)
Elytropappus glandulosus
( 1: 0)
Elytropappus gnapbaloides
Erica corifolia

( 133: +)

Erica. lutea ( 121: +)
Erica sp.
(46: +)
Erica sp.
(149: R)
Euphorbia erythrina ( 31 : +)
Harveya capensis
(131: r)
Helichrysum asperwn (103: +)
Helichrysum nudifolium ( 33: R)
Helichrysum sp.
(99: R)
Heliophila scoparia ( 138: +)
Hibiscus aethiopicus

(1: 1)

Pentameris thuarii
(32: +)
Peucedanum galbaniopse
(179: +)
Podalyria cf. calyptrata
(4: 0)
Polygala garcini
(180: +)
Priestleya cf. tomentosa
(30: +)
Prismatocarpus tenerrimus
(145: R)
Rafnia capensis
(55: 0)
Restio cf. monanthus
(31: +)
Restio pusillus
(158: +)
Rubus sp.
(64: +)
Salvia sp.
( 99: R)
Scirpus sp.
(99: 1)
Scirpus venustulus
(143: r)
Sebaea exacoides
(92: 0)
Solanu.m retroflexu.m (79: 0)
Stoebe prostrata (143: +)
Struthiola cf. cilia.ta (13: 0)
Struthiola myrsinites
(96: 1)
Tetraria cf. crassa (191: +)
Tetraria sp.
(25: +)
Thamnochortus cf. dichotomu.s
(10: +)
Thesium capitatum (31: +, 156: 0)
Thesium strictum (4: +)
(191: +)
Thesium sp.
Todea barbara ( 151: 0)
Ursinia dentata (144: 0)

Species excluded from Table 10 (relev~s and cover-abundance values in brackets)
Anemia simii
(110: +)
Asclepias cancellata (6: 0)
Aristea cf. confusa (35: 0)
Centella of. eriantha (94: +)
Centella flexuosa

(114: +)

Conyza floribunda
(194: +)
Cullumia setosa
(94:2)
Ficinia trichodes
(3: 1)
Galium mucroniferum (167: +)
Gleichenia polypodioides (114: 2)
Leucadendron salignum (35: 0)
Merxmuellera striota ( 166: +)
Olea capensis

(116: +)

Osmitopsis asteriscoides
Passiflora guadrangularis
Penaea mucronata
(3: 2)

(167: +)
( 163: +)

Pentaschistis aristidoides
(202: 0)
(3: +)
Ph,ylica spicata
Podalyria of. montana (110: 1)
Psoralea obligua (166: +)
Psoralea pinnata
( 35: 0)
Restio cf. monanthus
(6: 1)
Scirpus ecklonii
(114: +)
Salvia chamaelaeap;nea ( 166: +)
Tetraria cuspidata
(166: +)
Tetraria sp.
(6: +)
Urs'i.nia pinnata
( 35a +)
Watsonia pyramidata (3: +)

Abbreviations used in Braun-Blanquet Tables
Moisture Index
W - Permanent free water
T - Temporary free water
M - Waterlogged soil : mottled or peaty, can be seasonal
D - Well-drained soil

Substrate

c
s

Clay (0,002 inm ¢)
Silt (0,002 - 0,02 mm¢ )
Sand (0,02 - 2,0 mm¢ )

L

Loam (mixture Ct A & S)

0

Organic

.G

Gravel

(2 - 20 mm ¢ )

I

Stones

( 20 - 200 mm ¢ )

B

Boulders (200 - 2000 mm¢)

R
D

Bedrock

A

Rock ridges (e.g. dykes)

Geology
C1Q.
G

Table Mountain Sandstone
Cape Granite

Disturbance
N None (ground layer complete)
L Light (ground layer present but disturbed)
M Moderate (ground layer absent between shrubs)
H Heavy (bare ground dominates the vegetation)
F

Firebreak

1 6 NOV rnA3

Fig. 3, 4 and 9
Tables 8, 9, 10 and 11

Notes

1.

Relev& numbers and habitat data should be read vertically.

2. Aspect refers to corrected compass reading.
]. Soil series code follows Macvicar et al. (1977).
4. Cover abundance symbols after Kuchler ( 1967), 0 refers
to species within 1 m outside any relev&.

5. Land-facet abbreviations as

in Fig. 10.

6 • .Vegetation age in years.
7. Abbreviations for-geology, substrate, soil moisture and

disturbance amplified in the Appendix

