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PREFACE

The Savanna Ecosystem Project of the National Programme for Environmental
Sciences is one of several national scientific programmes administered by
the CSIR. The National Programme is a cooperative undertaking of
scientists and scientific institutions in South Africa concerned with
research related to environmental problems. It includes research designed
to meet local needs as well as projects being undertaken in South Africa as
contributions to the intermatiocnal programme of SCOPE (Scientific Committee
on Problems of the Environment), the body set up in 1970 by ICSU (Inter-
national Council of Scientific Unions) to act as a focus of non—govern-—
mental internatiomal scientific effort in the envirommental field.

The Savamna Ecosystem Project being carried out at Nylsvley is a joint
undertaking of more than fifty scientists from the Department of Agricul-
tural Technical Services, the Transvaal Provincial Administration, the
CSIR, the Transvaal Museum, and eight universities, As far as possible,
participating laboratories finance their own research within the project.
The shared facilities at the study area and the research of participating
universities and museums are financed from a central fund administered by
the National Committee for Envirommental Sciences and contributed largely
by the Department of Planning and the Environment.

The research programme of the Savanna Ecosystem Project has been divided
into three phases — Phase I {(mid 1974 to mid 1976) - a pilot study of the
Nylsvley study area, in particular the description and quantification of
structural features of the ecosystem, Phase II (mid 1976-1979) — studies in
the key compomnents and processes including the development of mathematical
models, and Phase III (1979-1984) — extension to other sites and the study
of management strategies for the optimal utilization of Burkea savanna
ecosystems.

The present report describes the results of a phytosociological classi-
fication of the entire Reserve.
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ABSTRACT

The vegetation of the Nylsvley Nature Reserve in the Transvaal Mixed
Bushveld is classified hierarchically by the Braun-Blanquet method of
vegetation survey. The vegetation is seasonal grassland and deciducus
gsavanna with four floristically distinct major groups of plant communi-
ties :

- grasslands and broad-leaved savannas on non-calcareous sandy soils on
elevated sandstone and felsite areas;

— microphyllous thorn savannas on calcareous, clayey, bottomland
alluvial soils and termitaria thickets;

- grassland and thorn savanna on calcareous self-mulching vertie soils;
and

- secondary communities on long abandoned native settlements and
recently ploughed land.

Seven primary communities with 12 community variations and four subvaria-
tions, and three secondary communities are described on the basis of 216
relevés. The survey was carried out at two levels of detail, the
ecosystem study area in the broad-leaved savanna being surveyed in more
detail, floristically and structurally, than the rest of the Reserve.

SAMEVATTING

Die plantegroei van die Nylsvley-natuurreservaat in die Transvaalse
Gemengde Bosveld is hierargies geklassifiseer met behulp van die Braun-—
Blangquet metode. Die plantegroei is seisoenale grasveld en bladwisselende
savanne met vier floristies—gedefinieerde hoofgroepe plantegemeenskappe :

- pgrasveld en breéblaar savannes op suur sanderige gronde van hoog-
liggende sandsteen en felsietgebiede;

- mikrofiele doringboomsavannes op kalkryke kleierige alluviale gronde
van 'n laagte en digte termitaria-boskolle;

- grasveld en doringboomsavanne op kalkryke selfkrummelende vertiese
grond; en

- sekondére plantgemeenskappe op vroeére Bantoenedersettings en onlangs
geploegde grond.

Sewe primére gemeenskappe met 12 variasies en vier subvariasies, en drie
sekond@re gemeenskappe word op basis wvan 216 relevés beskryf. Die
ekosisteemstudiegebied is in meer detail as die res van die Reservaat
bemonster en beskryf.
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INTRODUCTION

The Nylsvley Nature Reserve covers 3 120 ha in Acocks's (1953) Mixed
Bushveld Veld Type. The Reserve comprises the farm Nylsvley 560 KR,
situated between 24°36" and 24°42'S latitude and 28°40" and 28%44'E
longitude, on the Springbok Flats, 10 km south of Naboomspruit (Figure 1).
A savanna ecosystem project has been initiated on part of the Reserve by
the Terrestrial Biology Section of the South African National Programme for
Environmmental Sciences. The purpose of this primary survey was to charac-
terize the ecosystem study area floristically, to show its relationships to
the vegetation in the rest of the Reserve and to supply basic information
for studies in range utilization by larger ungulates. The survey also
formed part of the Terrestrial Biology Section's programme for inventori-
zing plant communities in permamently conserved areas at a semi-detailed
level (BEdwards 1974), The Braun-Blanquet method (Westhoff & Van der
Maarel 1973, Werger 1974a), adopted by the Botanical Research Institute for
primary semi-detailed surveys, was used. The survey was carried out at
two levels of detail. The more detailed survey covers the area chosen for
intensive ecosystem studies and the more general survey covers the rest of
the Reserve.

THE STUDY AREA

The Nylsvley Nature Reserve is situated in an extensive undulating to flat
terrain between 1 080 m and 1 140 m altitude (Figure 1).

Prominent hills are Marocelakop (1 140 m} in the south and Stemmerskop

{1 090 m) further north. The small and shallow Nyl River runs across the
Reserve from south-west to north-east in a strip of flat bottomland that
divides the study area into a number of gently sloping elevatioms. The
south~eastern elevations are underlain by sandstone, grits and conglomerate
bands of the Waterberg System and the north-eastern elevations by felsite
of the epicrustal phase of the Bushveld Igneous Complex. The area has a
moderately low summer rainfall with a dry, mildly frosty, winter period.
Several soil series occur, associated with differences in geology and
topography. The uplands have non-calcarecus, relatively sandy soils with
broad-leaved deciduous savannas and seasonal grasslands. The bottomlands
have calcareous clay soils with microphyllous deciduous thorn savannas and
seasonal grasslands. Termitaria with thickets are found throughout the
felsite elevations and parts of the bottomlands.

The Reserve was formerly used mainly for cattle grazing, but the natural
state of the vegetation has been generally well conserved. Small parts of
the bottomlands were ploughed and disturbed patches around abandoned
settlements are still present on the sandstone elevations.

Climate

The climate, according to Koppen's system, is a hot, dry steppe with a dry
winter period, designated BShw (Schulze 1947).

Large diurnal variation in temperature during the cold winter months was
regarded by Galpin (1926) as among the main limiting ecological factors of
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the Springbok Flats. As shown in Figure 2, the cool period of water
deficit stretches from April to September.

100

Temperature {(° C)

Rainfall (mm)

Figure 2, Climate diagram based on data from Mosdene 590/486 and Nylsvley

590/307 Weather Stations (Weather Bureau 1954 & 1965), drawn
after Walter & Lieth (1960),

= mean monthly rainfall in mm o
mean monthly temperature in C
dry season
wet season

mean monthly rainfall over 100 mm (scale reduced to 1/10).
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Temperature

Temperatures recorded over the ten year period 1920-1929 at the Mosdene
590/486 weather station, 10 km north-east of Nylsviey, give an indication

of temperatures that may be expected on the Reserve (Weather Bureau 1954,
Figure 3).

The station is situated at ! 097 m altitude in a slightly elevated part of
similar terrain. Ground frost may be expected daily in June and July,
when mean daily minimum Stevenson screen temperatures, which are considered
. 0 : ..
as being generally 3°C higher than ground minimum temperatures (Schulze
1965), are 1,3°C and I,ODC respectively. Occasional ground frost occcurs
from May until September, during which period mean monthly minimum tempera-
tures range from -0,2 to 3,5 C. These marginal freezing temperatures
suggest differences in frequency and severity of frost with slight diffe-
rences in topography as a result of cold air drainage. This suggestion is
confirmed by Mr E A Galpin's observations on Mosdene (pers comm).

At Nylsvley cold air would accumulate in the northern felsite area, which
is at the lower end of a broad, shallow valley originating at the Waterberg

Mountains 7 km to the west; in a moderately sloping valley of the sand-
stone area and on the bottomlands.
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Figure 3. (A) Mean maximum and minimum temperatures at Mosdene (Weather
Bureau 1954).
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(B) Mean monthly rainfall at Nylsvley (Weather Bureau 1965).

Wind

Prevailing winds are east in summer and west in winter (Weather Bureau
1960). Mr E A Galpin (pers comm) has observed that trees rapidly shed
their leaves after a drying westerly wind followed by cold winds from the
south. This effect is modified by prevailing soil moisture conditioms.

Rainfall

Rainfall data are based on 40 years' records from the Nylsvley 590/307
weather station, situated on the Reserve at 1 097 m altitude (Weather
Bureau 1965). The average annual rainfall is 630 mm, In about three
quarters of recorded years the rainfall exceeded 85% of the normal (ie of
the average for 30 years). An average number of 62 days per year are
rainy and 85-90% of the normal annual rainfall falls from October to March
{Weather Bureau 1957).
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The soils on Nylsvley may be grouped into five broad categories (Harmse
1977) :

1. Litholitic soils

These soils, found on the felsite and sandstone elevations, consist of
unconsolidated material or hard rock with a minimum of soil particles.
2.  Non—calcareous, well drained sandy soils

Soils of this category also occur on the elevated parts. The well drained
soils on felsite are shallow with an orthic A-horizon on unconsolidated
material or rock, and belong mainly to the Mispah series.

Well drained sandstone soils may be shallow, belonging to the Mispah

series, or deep with orthic A-horizons underlain by apedal B-horizomns.
The Hutton form is a medium to coarse sandy soil with a red B-horizon and

occurs on the upper slopes. The Clovelly form has a yellow B-horizon and
is found on lower slopes. Several series are distinguished and together
form a toposequence. The sequence from upper to lower slopes is : dis-

trophic, mesotrophic and eutrophic Hutton soils, followed by distrophic and
mesotrophic Clovelly soils.

3. Nown—ealecareous, poorly drained sandy soils

Poorly drained sandy soils occur at the footslopes of the elevated areas
and in elevated depressions. They are classified into the Wasbank,
Longlands, Fernwood, Avalon and Mispah forms. Wasbank and Longlands soils
have perched gley horizons overlying mottled, plinthic B-horizoms.

Fernwood soils consist of a shallow orthic A-horizon on regic sand and
Avalon soils have an orthic A-horizon, a yellow apedal B-~horizon and a soft
plinthic B-horizon with mottling. Klipfontein soils (Mispah form) are
shallow and underlain by a hard flintite layer,

4, Caleareous alluvial soils

The lowlands have a variety of alluvial soils. High clay content soils
occur furthest from the Nyl River; 1lighter soils have been deposited
closer to the river beds; and along the streams relatively sandy river
banks have formed. The heavy soils, with more than 55% clay, belong to
the Shephardvale series and lighter soils, with 35-55% clay, are classified
as Lindley series. Both series belong to the Valsriver form. The soils
have orthic A~ and strongly structured B-horizons. Soils of the Limpopo
series (Oakleaf form), with a weak-structured B-horizon have developed on
the river banks.

5. Calcareous, vertic black clay soils

These deep, black soils occur in the bottomland south of the alluvium. A
vertic or melanic A-horizon is characteristic. Three soil series are
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recognized here. The Arcadia series (Arcadia form) is the most extensive,
consisting of a thick, strongly vertic A-horizon on unconsolidated material
or rock. As a result of alternate wetting and drying the soil surface
tends to form very fine blocky mulch or loose granular structures. This
is a pure vertic soil with gilgai micro-relief. The Gelykvlakte series
(Arcadia form) differs in that the soil surface is not mulching but
crusting, forming little cracks. Soils of the Bonheim series (Bonheim
form) have a melanic A-horizon, with moderate to strong structure,
overlying a dark-brown structured B-horizon.

HISTORY AND LAND USE

The following account of the history and land use of Nylsvliey was extracted
from an unpublished report by Grunow (1974), The information was supplied
by Mr G Whitehouse, previous owner of the farm Nylsvley.

Cattle grasing system

In 1945, when Mr Whitehouse started farming on Nylsvley, there were
approximately 700 head of cattle. In recent years the number has been
reduced to approximately 500 animals, representing a stocking rate of
approximately 6 ha/head. The number of herds varied from three to four.

The number of grazing camps has been gradually increased to 25, the main
camps ranging in size from 200-250 ha, except for one that is approximately
400 ha. Fifteen smaller paddocks serve, for example, for keeping bulls
and as maternity camps. Water supply for the cattle comes from the Nyl
River and from two boreholes, situated in the bottomland near the sandstone
elevations.

The cattle were rotated, within limits set by water supplies and field
conditions, as determined by rain, so that the whole farm was regularly
grazed. The most palatable grass species were not overgrazed and rest
periods for the vegetation were provided.

Three weeks after the first good rains, usually in October, the cattle were
moved to the savannas and grasslands of the felsite area. From there they
went to the savannas of the extemsive sandstone area, where they stayed
from mid-January until mid-May. The latter area was divided into four
camps and was grazed by two herds of cattle of 150 animals each. Two of
the four camps were used during January and February and the remaining two
camps during March and April. Grazing commenced on different camps each
year., Sometimes, when a dry period was followed by heavy rain and the
poisonous plant, Dichapetalum cymosum, grew rapidly in the savannas of the
sandstone areas, the cattle had to be temporarily removed from these areas.

During the dry period of May until October the cattle stayed in the bottom—
land. The vegetation of the vertisols was used for cattle grazing between
December and June.

Non—domestic animals

The number of antelope and other game on the farm varies considerably due
to seasonal migrations. Approximate numbers and fluctuations are : 150-
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500 impala; 40-100 kudu, which enter the Reserve in December and stay for
the summer; 20 duiker; 20 steenbuck; 8 reedbuck; 50-100 warthogs; and
40-200 monkeys and baboons. With improved veld conditions as a result of
camping and stock reduction, impala have become an increasing nuisance.

The effective rest period for a camp was usually shortened by the impala,
which grazed the camp before the cattle or, preferably, thereafter when the
grass was short. From February to October the impala are found mainly in
the two northern camps of the sandstone area. Thereafter they go north
and enter the felsite area across the bottomlands, When the marshy parts
of the bottomlands are too wet to cross they stay in the lowveld savannas.

The game are taken as the approximate equivalent of 80 head of cattle,
which gives a combined total stocking rate of 5,4 ha/head for Nylsvley.

Fire

The previous owner never burned the pastures intentionally. Accidental
fires occurred over the whole farm at irregular intervals and it is
estimated that approximately half the sandstone area burned once in five
years., Most fires occurred in the far northern camp.

Agronomy

Approximately 50 ha of the vertisol bottomlands were cultivated and used
regularly for cutting hay from fodder crops. The area was banked off
about 20 years ago to prevent it from being flooded.

Native settlements

The disturbance of native settlements, abandoned since 1923, is still
clearly apparent in the elevated sandstone areas. Trees must have been
cleared by the occupants to construct huts and kraals and to win areas for
cultivation. The settlements were sited on upland areas, well away from
the bottomlands, probably because the uplands are warmer and have fewer
mosquitoes.

SURVEY METHODS

The Braun-Blanquet method of sampling and synthesis as described by
Westhoff & Van der Maarel (1973) and Werger (1974a) was followed, except
that in some instances quadrats were sub-sampled.

Digtribution of sampling quadrats

Quadrats were distributed to include as much of the variety in the study
area as possible and to be representative of homogeneous stands of
vegetation, The strategies used to achieve this in the intensive study
area differed from those in the rest of the Reserve.
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Intensive survey

The numbers of the 108 quadrats laid out in the intensive study area are
shown in Tables 1 and 2%, The quadrats were placed on or near grid
intersections and are permanently marked. A grid system was used to
ensure an even distribution of quadrats because of the high sampling
intensity. The flat topography and tall trees also render orientation
difficult. Grid points were spaced 125 m apart on 345° (magnetic) compass
lines in the denser savanna and 250 m apart in the more open savanna. The
lines were 250 m apart and follow a gentle gradient from upper to lower
slopes.

Extensive survey

To cover the variation and to obtain a reasonably even distribution of
quadrats over the rest of the Reserve, 107 sample points were chosen in the
field as sampling proceeded. The number and approximate position of all
the quadrats laid out are shown in Figure 4.

Quadrat size, shape and analysis

It was estimated that quadrats of approximately 50 m radius are necessary
to represent the structural composition of most stands adequately,
particularly in the tree savanna of the intensive study area, where trees
are widely spaced. However, such quadrats are unnecessarily large for the
herb layer, which is adequately represented in 10 x 20 m quadrats. Woody
species were, therefore, recorded in larger quadrats where not adequately
represented in 10 x 20 m quadrats. Quadrat sizes are shown in Tables 1-
6%. In small stands of vegetation with irregular boundaries, as on some
termitaria, quadrats of varying sizes and shapes were used.

In the intensive study area a structural analysis was made in addition to
the standard analysis. The height ranges of different layers of indivi-
duals were recorded separately for every woody species, Cover—abundance
was recorded for each layer.

The following scale, taken from Westhoff & Van der Maarel (1973), was used
to estimate cover—abundance :

r : one or few individuals

+ : occasional and less than 17%* of total plot area

1 H abundant and with very low cover, or less abundant but with
higher cover; 1n any case less than 57 of total plot area

2 : very abundant and less than 57 cover, or 5-257 cover of
total plot area

2m : very abundant

2a : 5~12,5% cover, irrespective of number of individuals

* The phytosociological tables (Tables 1-6)} have not been reproduced in

this edition of the report but may be found in Bothalia 12, 137~-160.

#*  Given by Westhoff & Van der Maarel (1973) as 5% but this seems to be a
printing error {cf Werger 1974a).
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2b : 12,5-257% cover, irrespective of number of individuals

3 : 25-507% cover of total plot area, irrespective of number of
individuals

4 H 50-75% cover of total plot area, irrespective of number of
individuals

5 : 75-100% cover of total plot area, irrespective of number of
individuals

The scale as given by Werger (1974a) defines more clearly what was under—
stood as Class 1 : "numerous but covering less than 1% of the quadrat area,
or not so abundant but covering 1-5%7 of the quadrat area.” The definition
of class "r" in Werger's (1974a) account suggests a stricter interpretation
of this class than that held in this survey. The numercus "r" in Tables
1-6% may therefore be taken as "+", which would correspond more with the
normal practice for allocating "+".

]
scale | I
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~me — —— Reserva boundary

/ “ « Sampling siles
139 S (Appraximate Locallties)

Figure 4. Distribution of quadrats in the Nylsvley Nature Reserve.
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Synthesis and results

The results of the synthesis are shown in Tables 1-6%, Each column
represents a quadrat and thus a stand of vegetation. The rows represent
species occurring in these stands. Cover—-abundance symbols for every
species in each quadrat are entered in the matrix. Species with similar
distribution patterns are grouped together and differentiate groups of
stands, which differ in species composition. The relationships between
the groups of stands are shown by the groups of differential species they
have in commomn. On the basis of these relationships, closely related
groups of stands are combined to form a hierarchy of larger groups of
stands. Each stand group typifies a plant community at a particular level
in the hierarchy of plant communities. Thus, the total species compo-—
sition of any stand of vegetation, the characteristic species combination
of any plant community and the various floristic relationships between
individual stands and between communities are shown in the tables (Werger
1974b).

Table 1¥ shows the community to which the intensive study area and some
relevés from the rest of the Reserve belong. Other communities in the
Reserve are shown in Tables 3-6%,.

Table 2* gives a structural analysis of the most important woody species in
the intensive study area. The relevés are arranged in the same sequence
as in Table 1¥* and lines between groups of relevés are in the same posi-
tion. Relevé nos 211, 210, 209, 207, 208, 171, 172, 169 and 170 are
omitted because no detailed structural analysis was made.

Cover is presented in height classes. Several height classes may be
combined to a height range on the bases of their similar distribution
patterns. Table 2¥ shows how particular height ranges of some species can
differentiate between communities. Two groups of species are shown :

(a) species with height ranges that differentiate; and
(b) species with height ranges that do not differentiate.

In many instances a single layer of individuals recorded in the field
extends across more than one height class in Table 2%, The cover-
abundance value in such a case is the total for the height classes
concerned. This is indicated in the table by entering the cover-abundance
value in the lowest height class and an asterisk in the higher classes.

For example, if a layer of individuals was recorded in the field as Burkea
africana, 4-6 m, with cover—abundance of 1, this value is entered as "1" in
the row for B gfricana, 4-5 m, with an asterisk in the row for B africana,
5-6 m.

PLANT COMMUNITIES
The vegetation of the Nylsvley Nature Reserve is floristically divided into
four major groups of communities :

(a) communities of the elevated sandstone and felsite areas;

(b) communities of termite mounds and of the flat bottomlands, excluding
self-mulching, vertic soils;
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(c) a bottomland community on self-mulching, vertic scils; and
{(d) communities of abandoned settlements.

The plant communities are mapped in Figure 5.

1. Communities of the elevated sandstone and felsite areas (Tobles 1-3%)
(Rhynchelytrum villosum - Schizachyrium jeffreysii tree savannas and
grasslands)

The elevated sandstone and felsite regions have litholitic and shallow to
deep, non-calcareous sandy soils. The vegetation comprises broad-leaved
savannas and grassland. Savannas occur on the upper parts, where frost is
relatively mild and soils are well drained. Grasslands occur on frostier
lower slopes with impeded drainage. The differential species are given in
Tables 1 and 3¥. The most common ones are the grasses Rhynchelytrum
villosum and Digitaria cf eviantha,

The group of species which differentiates this community is similar to the
group that differentiates the Loudetia simplex — Aristida aequiglumis
Woodlands, Shrublands and Grasslands on leached soils in the Rustenburg
Nature Reserve (Coetzee 1975), where the annual rainfall is approximately
100 mm higher than at Nylsvley. Related communities in similar rainfall
areas were also described by Du Plessis (1972), Theron (1973) and Coetzee
(1974). Marked differences with the Nylsvley community include, for
example, the occurrence and high constancy of Loudetia simplex at Rusten—~
burg and the high presence of Rhynchelytrum villosum and Schizachyrium
Jeffreysii at Nylsviey.

An example of closely related vegetation in an area where the rainfall is
100 mm lower than on Nylsvley is provided by Rutherford (1972) from the
central portion of the Omuverume Plateau in South West Africa. Half the
group of differential species of the Nylsvley Rhynchelytrum villosum —
Schizachyrium jeffreysii community and several more species in the
characteristic species combination of the FEragrostis pallens - Burkea tree
savanna (see 1.1) are included in Rutherford's table of vascular plant
species for his Burkea - Digitaria woodland-savanna.

The Rhynchelytrum villosum — Schizachyrium jeffreysti community has three
sub-divisions associated with clear topographic and soil differences. A
group of species, which is restricted to this community but is seemingly
sensitive to frost, and/or poor soil drainage, cuts across the three sub-
divisions. This species group is absent from the lower slopes of the
sandstone and felsite elevations and includes : Phyllanthus parvulus,
Combretum molle, Euclea natalensis, Dombeya rotundifolia, Ozoroa paniculosa
and Adsparagus suaveolens. Other species indicate reticulate relationships
between pairs of the three main groups.

1.1 Eragrostis pallens - Burkea tree savanna (Tables 1 and 2%)

This community occurs on the non-litholitic, sandy soils in the higher
parts of the sandstone areas. Soils are of the Mispah, Hutton and Clovelly
forms, which are moderately shallow to deep, well-drained and highly
leached. The soils are mainly yellow-brown to red and have a low nutrient
status. The topography is flat to very gently sloping, usually less than
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o . . .
27, Occasional sandstone outecrops occur, but the degree of rockiness is

always less than 17 of the plot size. Signs of shallow digging, small
animal holes and antbear burrows are common. Usually there is a 5-10%
cover of plant litter, consisting of leaves, mainly of Burkea africana and
Ochna pulchra, grasses and twigs. Occasional dead trees lie on the
ground.

The number of vegetation layers, their height and cover varies in the
different community variations.

The community is differentiated by a large group of species as shown in
Table 1%, Constant differential species in the tree and shrub layer are
Grewia flavescens, Strychnos pungens, S cocculoides, Lannea discolor and
Securidaca longipedunculata; and in the field layer, the grasses Era—
grostis pallens, Aristida argentea and A stipitata and the herbs Vernonia
proskeana, Limeum viscosum, Cleome maculata, C rubella and Dichapetalum
eymosum.

Galpin (1926) described the Eragrostis pallens — Burkea community as the
Sandveld Association of the Springbok Flats. The woody component of the
community ceorresponds very well, structurally and floristically, with
Galpin's description. However, Galpin stated that "No specific grass can
be said to dominate this Association,"

The community consists of three variations, one of which has several sub-
variations. The variations and sub-variations are correlated with a
gradient from upper to lower slopes and with corresponding soil and
climatic differences.

1.1.1 Eragrostis pallens - Dombeya rotundifolia variation

This variation is the most extensive and occupies approximately 250 ha on
the upper and middle slopes of the sandstone area, where the soils are well
drained. The variation occurs on soils of the Hutton and Mispah forms and
on soils transitional to the Clovelly form. Total tree cover varies from
20-60%.  Trees range in height from seedlings and low juveniles up to
approximately 15 m. The dominant trees are Burkea africana, Terminalia
sericea and Combreiwum molle and the dominant shrubs are Ochna pulchra and
Grewia flavescens. As shown in Table 2% and Figure 6 the height ranges at
which these species generally have their maximum cover vary considerably
between species and between the different community sub-variatioms. An
average of 14 woody species was recorded per plot. Grass and forb cover
varies from 15-65%.

The community variation is differentiated from the two other variations on
less well-drained soils and lower sites by Phyllanthus parvulus, Combretum
molle, Euclea natalensis, Dombeya rotundifolia, Ozoroa paniculosa and
Asparagus suaveolens, Elsewhere in the Reserve these species also
differentiate between communities on well-drained uplands and poorer
drained bottomlands (Table 3%). This variation is also structurally
differentiated (Table 2¥) by some woody species, which are taller here than
in the other two wvariations. These are : taller than 2 m Lannea discolor;
taller than 2,5 m Ochna pulchra; and taller than 8 m Terminaliq sericec.
In the other two variations some of these species occur as coppicing shrubs
with emergent dead twigs. As the twigs showed no sign of fire damage it

R



- 13 -

seems likely that this is caused by accumulation of cold air and/or impeded
soil drainage. Three sub-variations, two of which are of limited extent,
ocecur.,

1.1.1A Eragrostis pallens - Pollichia campestris sub-variation

The largest and most typical part of the Eragrostis pallens — Dombeya
rotundifolia variation occurs on eu-, meso-, and distrophic Hutton soils of
the middle and upper slopes.

This sub-variation includes a primary and secondary phase :

{(a) The primary phase is characterized by the regular occurrence, and
gradual change in cover values, of woody species over their entire
height range (Table 2%),

There is a marked low occurrence of woody species in the 3-3,5 m height
range where the tallest shrubs are mixed with low trees. Below this
height range shrubs are dominant and above this height range trees are
dominant, with a regular pattern of alternating dominant species:

Above 8 m : Burkea africana, followed by Terminalia sericea
3,5-8 m : Burkea africana, followed by Terminalia sericea,
Ochna pulehra and Combretum molle
3-3,5 m : Low trees of Terminalia sericea, followed by Burkea

africana and Ochna pulchra

2-3 m : Grewia flavescens and Ochna pulchra (tall shrubs)
1-2 m : Ochna pulchra, followed by Grewia flavescens
Below | m ¢ Ochna pulchra shrubs.

Burkea africana is the most common young tree in the shrub layers below
3 m, followed by Terminalia sericea and Combretum molle, which are most
abundant at 1-2 m and at 0-0,5 m. The field layer, which has a total
cover of 15-60%, is dominated by Eragrostis pallens and Digitaria cf
ertantha.

The sub-variation is differentiated by a group of species with low cover.
Constant differential species are, in the tree and shrub layer, Pelto-
phorum africanum and Mundulea sericea and in the field layer, Panicum
maximum, Pollichia campestris and Phyllanthus maderaspatensis. The
grass Panicum maximun clusters under large trees and dense Grewia flave-
scens shrubs.,

In addition to the floristic similarities with the Burkea - Digitaria
woodland-savanna on the Omuverume Plateau already mentioned, there are
similarities in structure and dominant woody species. The dominant woody
species given by Rutherford (1972) are : Burkea africana, Terminalia
sericea, Combretum psidicides subsp dinteri and Ochna pulchra, which is
mentioned as very common and usually less than 3 m tall. In the Eragrostis
pallens — Pollichia campestris sub~variation at Nylsvley Combretum molle
replaces C psidioides and CGrewia flavescens is also a very common woody
species less than 3 m high. The low mounds occupied by Grewia flavesecens
at Nylsvley occur also at Omuverume where they are occupied by Combretum
eollinum. Both species generally form thickets on low mounds.
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The dominant grasses in the Nylsvley community are Eragrosiie pallens and
Digitaria cf ertantha. On the Omuverume Plateau, the Burkeq — Digiiaria
community is considered to be in a mear climax stage, probably because of
protection from large grazing mammals by an encircling barrier of cliffs.
The dominant grasses there are Digitaria polevansii, Brachiaria nigro—
pedata, Andropogon gyanus and A schirvensis. On an adjoining plateau with
seemingly identical abiotic conditions, but with cattle grazing, Rutherford
(pers comm) noted that Eragrostis pallens was the dominant grass, as on
Nylsvley. The other dominant grass on the grazed plateau was Arsiida
stipitata, which at Nylsvley has a high presence, occasionally with high
cover. The high cover of Eragrostis pallens at Nylsvley seems, therefore,
to be a result of grazing.

Minor structural units within the primary phase are (Table 2%) :

(1) Areas where 1,5-3 m Grewia flavescens shrubs cover 1-107 and where
Euclea natalense and (assia mimosoides have high presences.

(i1) Areas where 1,5~3 m Grewia flavescens shrubs cover less than 17 and
where Vitex rehmarnnii has a high presence,

(b) The secondary phase occurs in small zones around old settlements
(Figure 6).

Figure 6. Vegetation structure in the secondary phase of the Eragrostis
pallens — Pollichia campestris sub-variation.

This secondary vegetation is typified in Relevé nos 47, 55, 537 and 59.
Soils here are eutrophic, of the Hutton form, and relatively rich in
phosphate content. Plant litter of Burkea africana leaves, twigs and
grasses covers up to 357 of the soil surface.
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The vegetation structure differs from the primary phase in that trees are
less regularly distributed over their entire height ranges; high cover
values occur in discrete layers; and Burkea africanc and Terminalia
sericea both have their maximum cover values at 5-10 m. Total cover in
the dense layer is between 20 and 557. Dominant woody species at various
heights are as follows (see Table 2%) :

e 5 m : Burkea africana, followed by Terminalia sericeaq
3,5-5 m : Terminalia sericea, followed by Burkea africana
3-3,5 m : Terminalia sericea (tall shrubs), followed by Combretum
molle (low trees)
2-3 m : Grewia flavescens, followed by Terminalia sericea and
Ochna pulchra
Below 2 m : CGchna pulchra

Young trees of Burkea africana, Terminalia sericea and Combretum molle

gccur in the shrub layers. Cover in the field layer is between 5 and 507
and Panicum maximum is the dominant grass, followed by Digitaria cf
ertantha.  Eragrostis pallens has less than 1% cover.

Peltophorum africanum, Mundulea sericea and Maytenus heterophylla, which
are among the differential species for the sub-variation, are absent here,
as well as Vitex rehmannii, which is common elsewhere. Several grasses
which differentiate the Rhynchelyirum villosum — Schizachyrium jeffreysit
community are absent. They are : Diheteropogon amplectens, D filifolius,
Sehizachyrium jeffreysii, Flionurus argenteus, Brachiavria serrata, B
nigropedata, Pogonarthria squavrosa and Urelytrum squarrosum. Within the
community Fimbristylis hispidula only occurs in three of the four relevés
that typify the vegetation zones around old settlements.

(¢} Relevé nos 71, 73, 60, 111 and 208, representing heterogeneous and
disturbed quadrats, are grouped together in Table 1%,

1.1.18  Trgnsitional sub-variation

One of the three sub-—variations transitional to the variations on lower
slopes fringes the northern footslopes of Maroelakeop, cccuring on very
slightly sloping sites with eutrophic Hutton soils. The densely wooded
vegetation is typified by four relevés, nos 171, 172, 169 and 170, of which
no detailed structural analysis was made.

An average of 74 species, including 19 woody plants, was found per plot.
This is the highest average on the Reserve.

The vegetation cover is usually between | and 5% at each of the following
height levels : 10-14 m, 8-10 m, 3-5 m and a 0,5-3 m shrub layer. The
field layer is up to 1,75 m high with 30-65% cover. Burkea africana,
Terminalia sericea and Dichrostachys cinerea subsp glcmerata, are the
dominant woody plants. Setaria perennis dominates the field layer and
generally has a high cover, indicating meist conditions as in the Era—
grostis pallens — Setaria perennis variation (1.1.2).

Common differential species in the field layer are Felicia fascicularis,
Stylosanthes fruticosa, Sporobolus fimbriatus, Sphedammocarpus pruriens,
Ziziphus zmeyherana, dcacia caffra and Eragrostis acraea. The last four
species occur only in this sub-variation. Some of the differential
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species are typical also of communities on the heavy lowland soils. These
specles are Acaeta nilotica, A karroo, A tortilis, Ehretia rigida, Justicia
protracta and Achyropsis aviculoris. Further relationship with these
communities is shown by the presence of Dichrostachys cinerea subsp glo-
merata, in the tree and shrub layers; and Hibiscus englert, Achyranthes
aspera, Celosia linearis, Blepharis maderaspatensis and Eragrostis
lehmanniana in the field layer. Vernonia oligocephala, Justicea anagal—
lotdes and Fadogia monticola have relatively high presence as in the
Eragrostis pallens - Setaria peremnis variation (1.1.2).

This sub-variation is transitional to the Panicum maximum — Acacia tortilis
communities of bottomland soils on the one hand, and the Eragrostis

pallens - Setaria perenmnis variation of lower sandstone areas on the other
hand.

1.1.1C  Transitional sub-variation

Another tramsitional sub-variation occurs on the high sandstone areas where
ocutcrops are common and the soils are less deep and classified into the
Mispah series. Apart from considerably more Ochna pulehra shrubs and less
Grewia flavescens shrubs there is no marked difference in dominants,
structure and height with the typical sub-variation (1.1.14).

Several species indicate a relationship with the two remaining variations
on moister, lower sandstome areas (1.1.2 and 1.1.3). Such species are
Trachypogon spicatus, Schizachyrium sanguineum, Parinari capensis,
Pygmaeothamnus zeyheri and Aristida aequiglumis.

The sub-variation is transitiomal particularly to the Eragrostis pallens —
Trachypogon spicatus variation (1.1.3) of the slightly sloping valley west
of Maroelakop.

1.1.1D  Transitional sub—-variation

On the middle slopes of the sandstone area where soils gradually grade from
the Hutton to the Clovelly form, a third transitional sub-variation occurs.

In dominants and structure the vegetation does not differ clearly from the
previous or from the typical sub-variation (Table 2%). The same species
mentioned under the former sub-variation (1.1.1C) indicate relations with
the remaining two variations on lower slopes (i.1.2 and 1.1.3). The sub-
variation is particularly related to the Zragrostis pallens - Setaria
perennts variation (1.1.2). Common features are the constant high cover
of Elionurus argenteus; and the presence of Vernonia oligocephala and
Justicia anagalloides, which occur also in sub-variationm 1.1.1B fringing
Marcelakop.

1.1.2  Eragrostis pallens - Setaria perennis varigtion

This variation occurs in lower sandstone areas on distrophic Clovelly secils
(Mosdale series) with medium sand.

The vegetation differs from the Erogrostis pallens - Dombeya rotundifolia
variation (1.1.1) of upper slopes in the presence, height and cover of
various woody species (Table 2%; Figure 7).



Figure 7. Physiognomy of the Eragrostis pallens — Setaria perennis
variation.
Scattered individuals of Faurea saligna, up to 10 m tall, occur. The

dominants in the tree and shrub layers are Burkea africana, Terminalia
sericea and Ochna pulchra. Eragrostis pallens and Setaria perennis are
dominant in the field layer,

The general height distribution of dominant woody species is as follows :

Above 8 m : Burkea africana, followed by Terminalia sericea
5-8 m : Burkea africana, followed by Terminalia sericea and
Ochna pulchra
3-3,5 m : Terminalia sericea, followed by Burkea africana
2-3 m : Burkea africana, followed by Terminalia sericea, Grewia
flavescens and Ochna pulchra
1-2 m : Ochna pulchra, followed by Burkea africana and Terminalia
sericea
Below 1 m : Ochna pulchra, followed by Buvkea africana

The average number of tree species per plot is seven, which is low compared
to the average of 14 in the variation on upper slopes (i.1.1).

Total tree cover is considerably lower than in the latter Eragrostis
pallens — Dombeya rotundifolia variation, usually less than 5%. Shrub
cover is less than 107 and a field layer of up to 1,8 m high covers 30-75%.

Differential species are few and of low constancy. They include Hypoxis
roopert and Tristachia rehmannii. The high cover of Setaria perennig and
Elionurus argenteus is characteristic.  Brachiaria servata, Themeda
triandra and Chaetacanthus costatus have high constancy.
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1.1.3  Eragrostis pallens - Trachypogon spicatus vartation

This variation occurs in the moderately sloping valley west of Maroelakop
on coarse textured mesotrophic Clovelly soils (Sibakwe series). The soils
are better drained than those of the former variation because of their
location at higher slope positions and their coarse texture.

The vegetation resembles the previous variation in presence, height and
number of woody species. However, Terminalia sericea has generally a

higher cover than Burkea africana at heights above 3,5 m. Total tree

cover is also greater in this variation and can be up to 20%. Common

woody species at different heights are (Table 2%*) :

Above 3 m : Terminalia sericea, followed by Burkea africana
2-3 m : Burkea africona, followed by Terminalia sericea
1-2 m : Burkea africana and Ochna pulchra, followed by Termi-
nalia sericea
Below 1 m : Ochna pulchra, followed by Burkea africana and Termi-
nalia sertcea

A low average of seven woody species was recorded per plot. Trachypogorn
spicatus and Eragrostis pallens are dominant in a 1,75 m tall field layer
with a total cover of 30-50%.

A small group of species with low constancy differentiates the variation.
Conspicuous ones include Terminalia phanerophlebia in the tree and shrub
layer and Cymbopogon plurinodis in the field layer. The high cover of
Trachypogon spilcatus is also characteristic.

1.2 Barleria bremekampii - Diplorhynchus tree savanna (Table 3¥)

This community occurs on gentle to moderately steep slopes of rocky
sandstone hills and ridges, where soils are litholitic and rocks cover
10-607 (Figure 8).

The vegetation is broad-leaved savanna. Uneven, broken areas carry a
dense woody vegetation and on more even terrain trees are less dense.
Trees and shrubs of varying age and height occur in all parts of the
savanna.

Common differential species include the tree Diplorhynchus condyloecarpon,
the shrub Barleria bremekampii and the forbs Tephrosia longipes, Rhynchosia
totta, Corchorus kirkii, Indigofera comosa, Asparagus saundersiae and
Euphorbia neopolycnemoides, Another differential species, Xerophyta
retinervis, which occurs typically on very shallow soils and amongst
outcrops, is conspicuous because of its unusual growth form of a protective
cylinder of moisture absorbing leaf sheaths round a thin woody stem with
adventitious roots (c¢f Ayensu 1973).

Three community variations correspond closely with the main physiognomic
differences and are related to rockiness. Differences in aspect and
degree of slope are apparently of less importance.



Figure 8. Barleria bremekampii — Diplorhynchus tree savamna of sand-
stone outcrop on Stemmerskop.

1.2.1 Pseudolachnostylis ~ Diplerhynchus variation

This savanna i1s typical of the Maroelakop area, where it occurs on various
aspects and degrees of slope, with 30-60% rock cover.

The vegetation has a dense phase on uneven rocky sites where trees are
between 4 and 8 m high with 30-60% cover, and a more open phase with 4-6 m
tall trees covering 5-207. Diplorvhynchus condylocarpon is the only
dominant tree. A 0,5-2,5 m shrub layer covers up to 157 of quadrats with
dense stands of Canthium gilfillanii; and a field layer of up to 1,50 m
has 5-407 cover, depending on the amount of rock. Schizachyrium jeffrey-
827 is usually the dominant grass and Setaria lindenbergiana is locally
dominant.

Differential species include the tree Pseudolachnostylis maprouneifolia,
the shrub Canthium gilfillanii and the forb Polygala rehmannii.  The
habitat of the relatively open phase of this community variation is very
similar to that of the Ewnneapogon scoparius — Diplorhynchus variation
(1.2.2) on other rocky sandstone areas.

1.2.2 Enneapogon scoparius = Diplorhynchus variation

The moderately open savanna which covers most of the relatively unbroken
rocky slopes of Stemmerskop and the western sandstone ridges belongs to
this wvariation, which occurs on northerly and southerly aspects with
moderately steep slopes and 30-607 rock cover,
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The trees are mainly 4-6 m tall with 5-20%7 cover. Shrub cover varies from
=157 and grass and forb cover is between 25 and 50%. Combretum molle and

Croton gratissimue are the dominant trees and Enneapogon scopariug is the
dominant grass.

Common differential woody species include Croton gratissimus and the dwaxf
shrub Rhue magalismontarum. Differential species in the field layer are
Enneapogon scoparius and the forbs Becium angustifolium and Vermnonia
sutherlandii.

The characteristic presence and dominance of Croton gratissimus and
Enneapogon scoparius is indicative of hot and dry conditions (cf Theron
1973, Coetzee 1974 and 1975).

1.2.3 Burkea africana - Diplorhynchus variation

This variation occurs on gentle slopes with 10-20% outcrop. Trees are
between 4 and 6 m high and usually have up to 5% cover, which is much lower
than in the previous variations on rockier sites. Shrubs cover up to 5%
of quadrats, while grasses and forbs have 50~607 cover - the highest in the
community. Burkea africana and Diplorhynchus condylocarpon are the
dominant trees and Loudetia flavida and Schizachyrium jeffreysii the domi-
nant grasses,

Species which differentiate the community variation on their characteris—
tically high cover are Burkea africana, Brachiaria servata, Loudetia
flavida and Merremia tridentata.

1.3 Eragrostis racemosa - Schizachyrium jeffreysii tree savanna and
grassland (Table 3%)

This community includes all the felsite elevations and the footslopes of
the southern sandstone areas and covers approximately a third of the
Reserve. The topography is gently sloping to virtually level and during
winter nights frost intensity presumably varies from mild on upper slopes
to more severe on lower slopes. Because of their felsite origin and lower
slope position the sandy soils are richer in minerals than soils of related
communities on sandstone (1.1 and 1.2).

Broad-leaved savanna occurs on the uplands, where shallow, well-drained
soils are underlain by weathered felsite. Grasslands occur on frostier
lower slopes with shallow to deep poorly drained soils, underlain by a hard
flintite layer. Most of the deeper grassland soils have mottled perched
gley horizoms and soft plinthic B-horizoms, a result of fluctuating water
tables and lateral movement of water. The termitaria thickets that occur

throughout these savannas and grasslands belong to a different community
(2.2).

Differential species include 14 grasses and eight forbs. Table 3¥ shows that
the most common differential grasses, Eltonurus argenteus, Trachypogon
spicatus, Setaria peremnis and Brachiaria serrata, are not exclusive to

this community. Exclusive differential grasses are Eragrostis racemosa,

E gummiflua and Digitaria monodactyla. Constant differential forbs are
Agathisanthemum bojeri, Nidorella hottentottiea and Stylosanthes fruticosa.
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Grunow (1965) described related savanna and grassland communities from
Soutpan, near Pretoria. The distinctive habitat feature of the grassland
there is soil drainage impeded by an ironpan near the soil surface. On
the poorly drained felsite areas at Nylsvley frost appears to be an
additional habitat factor favouring grasslands.

1.3.1 Eragrostis racemosa — Combretum apiculatum tree savanna

Most of this savanna community on felsite occurs on the upper slopes of a
broad ridge in the northwest and on a small isolated eastern elevation.
Both stands occur uninterruptedly and coincide with soils of the Mispah
series (Mispah form), which are shallow, well-drained and underlain by
weathering felsite. Parts of the community occur on litholitic soil and
on a local patch of soil belonging to the Glenrosa series (Gemvale form),
which has a coarse to medium textured sandy orthic A~horizon with 15-30%
clay.

Tree density in the felsite savanna varies considerably. Open stands,
with approximately 207 tree cover, are the most extensive. Trees become
sparse with less than 57 cover towards the grasslands and dense tree stands
with up 607 cover occur in belts throughout the savanna regiom. These
dense stands are presumably situated above interbedded rocks with favour-
able moisture conditions. This was suggested by Theron (1973} as a
tentative explanation for the occurrence of similar dense belts in the
felsite savannas at Loskopdam. Grass and forb cover in the savanna is
usually between 40 and 70Z.

Combretum apiculatum and Vitex rehmarnmii are common trees in all three
savanna phases and are also the most conspicuous differential species of
the community. Other differential species include the low shrub Lippia
Javanica and the forbs Ruellia patula and Crabbea angustifolia.

The felsite savanna has a group of species in common with communities of
sandstone uplands (1.1 and 1.2). The characteristic species combination,
particularly that of the typical Rhus leptodictya - Combretum apieulatum
variation (1.3.1.1), shows affinities also with the Buclea undulata —
Adcacia tortilis tree savanna of the bottomlands (2.2). Theron (1973)
found a highly significant positive regression of Combretum apiculatum,
which is one of the differentiating species of the felsite savanna, with
iron content of the soil. The closely related dndropogon amplectens -
Combretum apiculatum — Bulbostylis collina community described by Grunow
(1965) occurs on very shallow, sandy, acid, sedentary soils, underlain by
iron pan. A typical variation and a transitional variation to grassland
were found.

1.3.1.1 Rhus leptodictya - Combretum apiculatum variation

The extensive typical variation includes the moderately open to dense
savannas, with 20-60Z tree cover. Most trees fall in the 2-6 m helght
range and several species have individuals of various ages over the entire
height range. The tallest trees, which are sparsely scattered, are
usually up to 8 m and occasionally up to 10 m high.

L
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The typical variation has more than 20 woody species of which 17 occeur in

at least 25% of the relevés. The dominant woody species are : Combretum
apteulatum, Vitex rehmannii, Combretum molle, Peltophorum africanum,
Terminalia sericea and Burkea africana. The dominant grasses are usually

one or more of the following : Setaria peremnis, Loudetia flavida, Themeda
triandra, Trachypogon spicatus, Rhynchelytrum villosum, Schizachyrium
sanguineum and Elionurus argenteus.

Nearly all differential species are woody and of these the following have
high constancies : Rhus leptodictya, Peltophorum africanum, Fuclea undulata
and Terminalia sericea.

1.3.1.2 Cymbopogon plurinodis - Combretum apiculatum variation

This variation, represented by five relevds, is transitional to Eragrostis
raqeemosa — Digitaria monodactyla grassland (1.3.2) on frosty lower slopes
with poorly drained soils. Woody plants have less than 5% cover and
include sparsely scattered tall trees, interspersed with small trees and
shrubs that are predeminantly between 1,5 and 4 m in height.

The transitional variation has much fewer constant woody species than the
previous typical variation. Woody species occurring in more than one
relevé are : Vitex rehmanmii, with 1007 presence; Combretum apieulatum

(80% presence); Acacta caffra (607); Combretum zeyheri (40%); and
Parinari capense, a low shrub in the field layer, with 40% presence. The
dominant shrubs are usually either Vitex rehmanmnii or Acacia caffra. Domi-
nant grasses include Elionurus argenteus, Digitaria cf eriantha, Cymbo-
pogon plurinodis, Trachypogon spicatus, Setaria perennis, Eragrostis

curvula and Schizachyrium songuineum.

1.3.2 Eragrostis racemosa - Digitaria monodactyla grassland

The grassland community of relatively frosty and poorly drained areas
occurs on slopes at the bottom end of a broad valley in the northermmost
part of the Reserve and as a narrow fringe on the lowest slopes of the
sandstone and felsite areas.

Cover in the grassland varies from 50-80%. A short, xeric grassland
variation occurs on very shallow dry soils of convex slopes and a tall
mesic grassland variation occurs on deep soils of concave and flat areas
where so0il and moisture accumulate.

Although the community has few positive differential species, it is
strongly negatively defined. The most constant differential species are
the geophyte Ledebouria revoluta and the grass Aristida curvata.

1.3.2,1 Eragrostis nindensis - Digitaria monodactyla variation

The xzeric short grassland variation occupies most of the predominantly
convex slopes in the northern part of the Reserve. The soils are shallow,
gravelly and stony, usually dry but underlain by a hard impenetrable
flintite bank causing impeded soil drainage during wet periods. Elionurus
argenteus is the only constant dominant. Occasional co—dominants include
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Setaria peremnis, Loudetia flavida, Rhynchelytrum villosum, Digitaria cf
eriantha, Trachypogon spicatus, Brachiaria serrata and Aristida diffusa.
In the xeric grasslands, besides numerous termitaria bush clumps, one also
finds isolated tall trees or small groups of trees. These are mainly
Combretum apioulatum, Acacia caffra, Peltophorum africanum and Burkea
africana. Near alluvial areas intrusive shrubs of Acacia tortilis,

A ntlotica and A karroo may occur in the grasslands.

The community is differentiated by Hyperthelia dissoluta and by Eragrostis
nindensis, a desiccation tolerant grass, typical of xeric grassland (cf
Gaff & Ellis 1974, Coetzee 1975).

1.3.2.2 Tristachya rehmannii - Digitaria monodactyla variation

The mesic tall grassland variation occurs on deep, nen~gravelly and moist
soils found mainly on flat to concave, very gentle slopes in areas of soil
and water accumulation. Included are parts of the felsite valley in the
north and the grassland fringes on the lowest felsite and sandstone slopes.
The deep grassland soils of the felsite region belong mainly to the Wasbank
and Longlands forms which have orthic A-horizons; perched gley horizons,
mottled with accumulated iron and magnesium oxides; and plinthic
B-horizons — a type of profile resulting from prolonged poor drainage.

The deep soils of the sandstone grassland belong mainly to the Fernwood
series (Fernwood form) and Soetmelk series (Avalon form). The Fernwood
series is an orthic A-horizon on medium textured regic sand and the Soet-
melk series comprises an orthic A-horizon, yellow apedal B-horizon and a
soft plinthic B-horizon with 15-35% clay.

Tristachya rehmannii, a tall grass with very high fibre content, and
Setaria peremnis, a typical mesophytic grass (see also 1.1.2), are
characteristically dominant. Occasional co-dominant and sub-dominants
include Trachypogon spicatus, Elionurus argenteus, Digitaria cf eriantha
and Eragrostis gummiflua.

Differential species are Tristachya rehmannii (a dominant) and the meso-
phytic forb Helichrysum nudifolium.

2. Communities of flat bottomlands and of termitaria (exceluding the self-
mulching and vertic soils) (Table 4%) (Panicum maximum - Acacia
tortilis tree savannas and termitaria thickets)

Part of the flat bottomlands consists of recent alluvium with a variety of
calcareous clay soils. The vegetation is microphyllous thorn savanna.
Included also are termitaria thickets which occur throughout the Reserve
except on the sandstone elevations. Tree density varies from canopies
interlocking on the termitaria to sparsely wooded grassland on very
brackish clay soils. Trees vary in height up to 10 m, the tallest trees
occurring on termitaria. The field layetr varies in height and cover
depending on soil brackishness and the amount of grazing. Cormon
differential species are Acacia tortilis in the tree and shrub layer; and
Panicum maximum, Aloe spp and Chlorie virgata in the field layer.

Floristically related communities were described by Grunow (1965) from the
farm Soutpan where Acacia tortilis is very common in communities on deep,
well-drained, alkaline soils.
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The savanna has two communities associated with differences in soil texture
and soil brackishness.

2.1 Sporobolus ioclados — Acacia tortilis tree sgvanng

The community occurs on very heavy, compact, hard and brackish soils,
belonging to the Shephardvale series (Valsrivier form). The soils have a
strongly structured B-horizon with more than 55% clay. All plots were
heavily grazed and poor in species, the average number of species being 19
per plot. The vegetation usually consists of 2-6 m high trees, covering
up to 10%Z; a 0,5-2 m shrub layer with less than 1% cover; and a field
layer up to 0,5 m with 15-50% cover.

The community is strongly differentiated by Sporobolus Zoclados and Ocimum
canum.  The tree Boscia foetida var rehmannii is also characteristic, but
occurs sporadically.

2.2 EBuclea undulata - Acacia tortilis tree savanna and termitaria
thickets

This community includes the vegetation on less brackish, less heavy and
less compact soils and on termitaria of the bottomlands. The vegetation
varies from dense, impenetrable thicket on the termitaria to open savannas
on alluvium. Carissa Dispinosa and Fuclea undulata are dominant and
differential woody species. Two variations are recognized.

2.2.1 Pappea capensis - Acacia tortilis variation

This variation comprises the vegetation on termitaria of the felsite
elevations. There are many woody species. Plant growth is dense and
sometimes virtually impenetrable because trees, shrubs and climbers
interlock.

A 2-8 m tree and tall shrub layer has 30-70% cover. Lower strata are : a
0,52 m shrub layer with 5-257 cover; and a field layer up to 0,5 m with
10-407 cover. Euclea undulata and Ziziphus mucronata dominate the tree
and tall shrub layer and Carissa bispinosa dominates the low shrub layer.
The most common differential woody species is Pappea capensis. In the
field layer Kalanchoe lanceolata, Plectranthus cylindraceus and P neo—
chilus are typical differentials.

2,2,2 Acacia nilotica ~ Acacia tortilis wariation

This variation occurs typically on calcareous alluvium. The relatively
sandy soils on the river banks belong to the Limpopo series (Oakleaf form)
and the heavier soils belong to the Shephardvale series (Valsrivier form).
Part of the variation is found on dark calcareous clay soils with vertic
characters and crusting surface belonging to the Gelykvlakte series
(Arcadia form).

Acacta tortilis is the dominant tree. Carissa bispinosa dominates the
shrub layer, and Panicum maximm and Eragrostis lehmarniana dominate the
field layer.
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The vegetation consists of a 6-10 m tree layer with up to 10% cover; a
2-5 m tree layer with 1-5% cover; a 0,5-2 m shrub layer with 1-5%Z cover;
and a [,3 m high field layer with 20-75% cover, depending on the amount of
grazing. Common differential species are Acacia nilotica, A karroo and
Blepharis transvaalensis.

Relevé nos 206, 156 and 193 are from bottomland termitaria and are
transitional between the bottomland alluvium variation and the upland
termitarium variation. Several differential species of the upland
termitaria are present, including Cassine transvaalensis, Jasminum
breviflorum and Maytenus heterophylla, but others such as Pavetta assi-
milis, Plectranthus neochilus and P cylindraceus are absent.  This
illustrates a floristic gradient from elevated felsite termitaria thicket
(2.2.1), via bottomland termitaria thicket, to alluvium savanna (2.2.2).
This gradient is associated with special termitarium conditions (Van der
Schijff 1957) and water table.

A separate alluvial community, of small extent, occurs south of the main
road to Holme Park. The area is flat and low-lying with yellowish brown
silty clay loam soil. The vegetation consists of a 2-3 m tall woody
stratum with 2% cover, dominated by Fhus pyroides and Diospyros lycioides
and a field layer with 75% cover, mainly of Elionurus argenteus and Fra-—
grostis spp. Sparsely scattered tall Acacia mellifera subsp detinens and
Ziziphus mucronata trees and occasional small Acaeia tortilis shrubs also
oceur., The woody species indicate relationships with other alluvial
savannas but the field layer is distinctly different with elements of
marshy grasslands and communities of self-mulching vertic soils. The
following is an example of this Rhus pyroides - dominated savanna :

RelevE No 216 (10 x 20 cm)

Trees and shrubs :
Bhus pyroides ..oiieeeeeeennns eeaeeaenan Cereeierana
ACACTA TOrTLLLS v eie e erivnsonnonsssnsnssassssnnnnnn

Acacia mellifera subsp detinens ..oveeeevssivenssnns
Diospyros Iyctofdes ...oviseriianennnsansas teeraaeens

Lol e B

Field layer :

+

Denekia capensis ..... C e eibetiaiaccesr st ae e
Epaltes gariepif «.eseesesvssisasesssnsssnssnsssens
Bergia decumbens «.ueeeesssresosnnssesstsessasansnans
ELLONUYUS APGENTEUS «vvevesrsssisssnssasessassnsas .. 2b
Eragrostis Qtrovirens .eeesveessnsses Ceerrasaerecnan
Panicum COLOPATLUM «oursssorseansssonssnacassssnssnnse
Eragrostis PLANG +oveevenearsnsnsessasnsnsasssannns
Cyperus sphaeroSPHerimis «.vuiveeeeessanrnssensonsanes
Setaria spHACeLlaTta veviverseisnrenacasinrsnssscssnnes
Conyaa DONArTensSTs cviueeeteisssaraessesssarsasnnss
Verbena bonariensis vvuveessesresenssosccssssssenas
Commeling afrieanO veeeieersesssassssansantsasaneanss
Fimbristylis dichotoma v..iviieiiiiarsssnssroarenss
Amphidoxa FLlaginea «ouiewveerenrosenssrnsssasssses
Nidorella resedifOolia vivieeevierossssnsssansasnnsns

+ +

++F +F+++ + +
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3. Communities of self-mulching vertic soils (Aristida bipartita -
Setaria woodii tree savanna and grassiand)

The self-mulching vertic soil belt of the Arcadia series (Arcadia form)
occurs in the south-eastern bottomland bordering the elevated sandstone
area. Habitat features include a fluctuating water table, prolonged
periods of inundation during heavy rainfall, swelling and contracting of
the soil during wet and dry periods with considerable cracking when dry, a
loose soil surface, a high calcium carbonate content in the soil and gilgai
micro-relief.

The vegetation is mainly grassland but an open stand of thorn savanna
occurs in the slightly higher north-western part where the water table is
generally lower than in the grassland. Low termitaria mounds, several
metres in diameter, alsc occur here. These better drained mounds have
thickets belonging to the Acacia nilotica - Acacia tortilis variation
(2.2.2),

The field layer of the savanna phase correspends to the grassland phase and
this stratum has very few species in common with other communities in the
Reserve. Grass and forb cover is between 80 and 90%7 and dominants include
Setaria woodit, Dichanthium papilllosum, Seirpus dregeanus and Arisiida
bipartita. The grass stratum is a mosaic of varying dominants coinciding
with crests and troughs in the gilgai micro-relief. Aristida bipartita is
typically dominant on the relatively xeric crests. Tree cover in the
savanna is between | and 57%. The trees, mostly Acacia karroo, vary in
height from small juveniles to 9 m tall. Ziziphue mucronata is the sub-
dominant tree.

Trees have been cleared from part of the savanna area. Seedlings are
commen in parts of the grassland, but extend further into the grassland
than from where the trees were cleared. We doubt that the occurrence of
the seedlings indicates the potential range of the savanna, because the
seedlings in the lower lying parts are probably periodically drowned.
Interference with the water table level may, however, result in extensive
savanna and thicket encroachment at the expense of pure grassland.

The two components in the field layer mosaic may be separately charac-—
terized as has been done, for example, by Van Zinderen-Bakker & Werger
(1974) in the high altitude bogs of Lesotho and by Verster, De Villiers &
Scheepers (1973), in closely related gilgai vegetation on soils of the
Arcadia series, near Rustenburg. Verster et al (1973) found that numerous
species favoured either crests or troughs and that crests are floristically
richer than troughs. In the present study each relevé covers both
components. Until recently, part of the self-mulching vertic soils have
been ploughed to produce fodder crops. The present secondary vegetation
differs clearly from the surrounding grassland community. The following
is an example :

Relevé No 215 (10 x 10 m)

Total cover of grasses and forbs : 60-657
Dinebra retrOfleda vvuieiaeesseeinsernssssseranceses
Arietida BIpartitl vueeeeenesssareasnsansennnnasncases

Setaria WOOALE oeuieietieeeienseessesenansssnssnennnses
Brachiaria eruciformia ....eeeeeseeeses

+ Mo+
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Pgsoralea RMOLuDLL «vuueinrinesncensesnenanesneanaanes
SULETE SP saveorttsvseortosotasssonssnasnnssasssnnenss
Senecto apiifoliug «.ivveeiiiiisenesananinarnacnsnnes
Phyllanthus cf maderaspatensis .vvieeeeiasessnssasas

+ + + R

4, Communities of abandoned settlements

On the elevated sandstone area, the disturbance effect on the vegetation
around previous scattered native settlements can still be seen. The
eutrophic Hutton soils here have a high phosphate content. The vegetation
is differentiated by Eragrostis lehmanniona, which is the only dominant
grass, sometimes with up to 807 cover and by Solanum delagoense and
Crotolaria pisocarpa. Occasional tall Selercecarya caffra trees around the
settlements are characteristic.

The former differential activities of the tribes are still reflected in the
present vegetation. Thorn trees, mainly Acacia tortilis, occur on housing
and living sites where the soils are hard and compact (Figure 9).

Figure 9. Acacia nilotica and Acactia tortilis trees on abandoned
settlement.

Sparsely wooded grassland dominated by Eragrostis lehmanmiana occurs on the
looser soils where agriculture must have been practised.

The thorn tree vegetation consists of a 2-6 m tree layer with up to 107
cover; a 0,5-2 m shrub layer with up to 5% cover; and a field layer up to
0,8 m high with 25-95% cover. Schkuhria pinnata, Leucas neuflizeana and
Eragrostis rigidior are typical species in the field layer.
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The grasslands have 0,5-3 m high scattered trees and shrubs, mainly Burkea
africana and Terminalia sericea; and a field layer of up to 0,5 m with 40-
80% cover. Casstia absus, Stipagrostis uniplumis, Eragrostis superba,
Corchorus asplenifolia and Aristida stipitata are typical field layer
species.

Many species occurring in this secondary vegetation indicate relationships
with the less disturbed surrounding vegetation.

PHYSTOGNOMIC SYNOPSIS AND GENERAL REMARKS

The major physiognomic, dominance and physiographic types in the Reserve
correspond well with floristically defined communities and can readily be
delineated in the field and on aerial photographs in a precursory survey
(Figure 10),.

EHYS0GHOMY

Brood-lecvad Daglduovy Seasonal Grosvland Migrophylious Daciduaus Seoacnol Grassland Brocd-leavad Dagdupuy

Tr#e Sovenno Tran Savennc B Thicker B Thleker Tree Savoana B Thicket

N1 R Beatkish

Impaded dramoge & froar

LEGEND

=g & 0

=7 =

(9 sandstons oucrop Sendstons scils v.m.«. atiln Alluvium Faiste youy

Figure 10. Diagrammatic representation of physiognomic and community
types.

1. Broad-leaved savannas are restricted to elevated areas. Together
with upland grasslands they form one broad, floristically defined
community associated with sandy soils. The major floristie sub-
divisions of the community correspond to :

1.1 broad-leaved savanna on well drained, non-litholitic sandstone soils
(Burkea - Terminalia - Ochna - Grewia dominated savanna);

1.2 broad-leaved savamna on litholitic sandstone soils (Diplorhynchus, or
Burkea - Diplorhynchus, or Combretum molle — Croton gratissimus
dominated savannas);

1.3 broad-leaved savannas on felsite (Combretum aptculatum — Vitex domi-
nated savanna (1.3.1)); and grassland on sandy soil {grassland
dominated by one or more of the following : Elionurus argenteus,
Setaria perennis, Loudetia flavida, Rhynchelytrum villosum, Trachy-

pogon spicatus, Brachiaria serrata, Aristida diffusa and Tristachya
rehmannit (1.3.2)).
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2. Microphyllous thorn savannas on bottomland alluvium and thickets on
termitaria form another broad floristically defined community, with
sub-divisions corresponding to :

2.1 sparsely wooded grassland on compact, very brackish soils, with a
field layer dominated by Sporobolus Zoclados;

2.2 thickets on well drained upland termitaria (2.2.1): thickets on
poorly drained bottomland termitaria (2.2.2) and thorn savanna on
relatively loose alluvial soils, with a field layer dominated by
Panteoum maxtmum and Eragrostis lehmanniana.

3. Grassland and microphyllous thorn savanna of self-mulching vertic
soils form a broad community which is divided into thorm savanna of
the better drained parts, and grassland dominated by Setaria wooditi,
Dichanthium papillosum, Seirpus dregeanus and Avistida bipartita on
the poorer drained parts.

4, Secondary grasslands and thorn savannas occur on abandoned lands and
settlements.

The major physiognomic vegetation characters that change in relation to
floristically defined communities are presence, cover and leaf or leaflet
size of trees and shrubs. Leaf or leaflet size is strongly coupled with
the presence or ahsence of thorms. The full floristic analysis showed the
total floristic composition, characteristic species, floristic inter-
relationships, hierarchical level, variability and finer sub-divisions of
the various community types and the phytosociological, ecological and
geographical distribution of each species recorded in the survey.

The vegetation differences correspond well with differences in soil forms,
series and phases. Important soil differences that are related to
physiognomic and floristic vegetation differences are texture, depth,
drainage and nutrient status as determined by geological origin, topo-
graphic position and disturbance.

Frequency and severity of frost, which are correlated with topographic
features and thus with soil differences, may also be an important deter-
mining factor.
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