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A phytosociological classification of the vegetation of the Jack

Scott Nature Reserve*
B. J. COETZEE#

ABSTRACT

The vegetation of the Jack Scott Nature Reserve in the Central Bankenveld Veld Type is classi-
fied chiefly by the Braun-Blanquet Table Method. Habitat features, physiognomy, total floristic
composition, differentiating spzacies, woody plants and prominent grasses and forbs are presented for
each community. Characterizing habitat features, in order of importance for the communities, are:
exposure, soil texture, geology, slope, aspect, degree of rockiness and previous ploughing. The
classification correlates well with the major physiographic and climatic variation in the Reserve and
generally does not cut across main physiognomic types. The communities are potentially homo-

geneous management units,

INTRODUCTION

The Jack Scott Private Nature Reserve is located
50 km west-northwest of Pretoria in the Central
Variation of Acocks’ (1953) Bankenveld Veld Type
and covers approximately 3 100 ha (Fig. 1). The
Bankenveld covers approximately 2 356 800 ha or
2 9% of the area of South Africa. and the Central
Variation contains no state or provincial nature
reserves. Conservation of vegetation in this veld type
variation is therefore at present dependent on manage-
ment policies of private landowners (Edwards.
1972a).

The purpose of this study was to provide a classi-
fication of the vegetation of the Jack Scott Nature
Reserve into ecological units correlated with stable
and permanent habitat conditions, distinguishing.
therefore, areas of uniform potential for manage-
ment purposes. To this end. the classification is
based mainly on the presence and absence of groups of
associated species which show similar response to the
environment (Goodall, 1953). Association-analysis
(Williams & Lambert, 1959 & 1960) was used to
obtain a first approximation of such a classification
and was then supplemented by the Braun-Blanquet
Table Method (Werger. 1973, 1974).

) § 1 L

THE STUDY AREA

History and management

The study area has been managed as a nature reserve
for almost two decades. prior to which it belonged to
mining companies for more than half a century.
Occasional small diggings, old. deserted stone enclo-
sures and a few abandoned farmlands with charac-
teristic vegetation. bear witness to earlier human
activities. Historical records indicate that fires
occurred annually until the fifties. but are now
restricted by roads and firebreaks. Except for fire-
breaks. no fixed burning programme has been
followed although some land was recently burnt to
remove excess plant litter.

The Reserve is fenced with a game fence and is not
sub-divided into camps. Nevertheless, domestic
animals and game do not exert a homogeneous in-
fluence on the vegetation. About 100 ha of land
surrounding the living quarters of farm labourers are
overgrazed and trampled by their restricted number
of domestic stock.

* Partly based on an M.Sc. thesis, Universitity of Pretoria.

+ Botanical Research Institute, Department of Agricultural
Technical Services, Private Bag X101, Pretonia.
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Game species occurring mainly in the grasslands
are blesbuck. black wildebeest, zebra. springbuck
and gemsbuck. Areas around salt licks are extremely
trampled and heavily grazed by game. Firebreaks.
burned triennially on the same strip of land, attract
a considerable number of game and are heavily
grazed in some areas. A high dolomite grassland area
where these animals concentrate, is also overgrazed
and trampled. but other grasslands are generally
lightly grazed and in good condition. Giraffe, kudu.
bushbuck and nyala concentrate mainly in the savanna
and forest areas where they have little apparent
influence on the vegetation. Also occurring in the
reserve are eland, impala, blue wildebeest. mountain
reedbuck, ostriches. jackal, leopard and brown
hyaena. The ungulates are completely protected from
hunting and efforts are being made to eradicate
predators in order to increase the ungulate popula-
tion. Blesbuck are the most numerous of the game
species and numbered over 400 in January. 1972
(Mason, personal communication).

Exotic plants in the Reserve include a number of
weeds, mostly annuals, in disturbed areas; a small
number of woody plants, such as Salix babylonica.
Acacia dealbata and Melia azedarach along streams,
an Opuntia species on some steep slopes and a single
Prunus persica tree in a stand of natural vegetation:
a local sward of Pennisetum clandestinum and lawns
of Pennisetum clandestinum and Phylla nodiflora at
two recreation areas.

Apart from a relatively limited area around residen-
tial quarters, overgrazed and trampled areas in dolo-
mite grassland, and a few small, isolated, heavily-
trampled areas, the vegetation over most of the
Reserve is thus uncultivated and little disturbed by
human and animal agency.

Physiography

Geological formations in the Reserve are of the
Transvaal System where it forms the southern rim of
the Bushveld Basin with rocks dipping north at IS5
to 30° (Haughton, 1969). Formations occurring in
the Reserve (Fig. 2) are. from below and from south
to north:

(1) Dolomite and chert of the Dolomite Series:

(i1) shale and quartzite of the Timeball Hill Stage
of the Pretoria Series; and

(iii) shale of the Daspoort Stage of the Pretoria
Series.

Local post-Bushveld Complex diabase intrusions
occur within these formations.

The Reserve is situated at an altitude of between
1 310 m and 1 615 m. The southern part is gently
undulating grassland on dolomite, mainly between
I 510 m and | 570 m with isolated chert-capped hills.

In the north there is the wide west-east valley of the
Skeerpoort River. The southern slopes of the upper
western part of the valley are formed by chert. In the
east the valley cuts through the chert into dolomite
with chert occurring above 1 430 m. The southern
rim of this valley is a long west-to-east-running chert
ridge that 1s interrupted by a tributary of the Skeer-
poort River, originating on the dolomite highlands.
Other tributary valleys of the Skeerpoort River.
which cut into the southern slopes of the Skeerpoort
Valley, are sheltered from cold southern winds by the
chert ridge.

The gently undulating floor of the Skeerpoort
Valley is mainly shale with few rock outcrops and
soil that is generally only a few centimetres deep.
On the northern side of the valley are south-facing

shale slopes of the Timeball Hill Stage. This ridge is
the southernmost of three parallel ranges which mark
the transition from Witwatersrand high grassland to
Northern Transvaal wooded vegetation. The northern
boundary of the Reserve runs along the summit of
this ridge with the highest points between 1 520 m
and 1 580 m in the west and between 1 360 m and
I 420 m in the east. The rocky summit and northern
slopes of this range are formed by layered quartzite,
which is more resistant to weathering than the shale
buried underneath south-facing talus slopes.

Diabase intrusions are largely limited to the
northern part of the Reserve where the dykes are
associated with long north-south depressions and
drainage lines in shale and quartzite.

Soils in the Reserve are generally residual and
shallow. Weathering of dolomite by solution of
calcium and magnesium carbonates produces a
silica rich sandy loam soil with manganese and iron
concretions. Chert weathers mechanically to a silica-
rich sandy loam soil. Shale, consisting mainly of
iron-rich aluminium silicates produces a typical
yellowish to reddish clay loam soil with many termite
mounds. Quartzite, being a metamorphic sandstone,
forms a sandy soil mixed to a greater or lesser degree
with finer clay material from the surrounding shale.
Soil from the iron and magnesium-rich diabase is
mixed with shale and quartzite colluvium. Soils
associated with diabase dykes have a clay loam
texture.

Climate

The Reserve is situated in a summer rainfall area
with temperate summers and frosty winters, classified
as Cwb-climate in Koppen's system (Trewartha,
1954).

Average total radiation measured in Pretoria on a
horizontal surface varies from between 560 and 580
cal/cm®/day in December, January and February to
between 340 and 360 cal/cm®/day in May, June and
July. Direct radiation on north-facing slopes at 26° S
latitude is higher than on south-facing slopes. parti-
cularly during winter months. This difference in
winter radiation becomes even more pronounced
since diffuse radiation, which is not aspect dependent,
accounts for only 20°, of the total radiation in
June as against 36%, in January (Shulze, 1965).

Data from Pretoria (West End). Pretoria (Forestry)
and Irene (Fig. 1), suggest that temperatures are
lowest in June and July, with average monthly minima
about -5 C and an extreme minimum of about

8.7 C(Weather Bureau, 1954). The average monthly
maxima in the hottest months from November to
February can be as high as 33,7 C and the extreme
maximum recorded at Pretoria (Forestry) is 37, 8 C
during November. The average period with at least
occasional frost stretches from about April to Sep-
tember with frost usually occurring daily from May
until August (Schulze. 1965).

Considerable variation in micro- and meso-climate
may be expected in the Reserve due to variation in
topography, soils and vegetation structure. The high-
lying southern part of the Reserve and tributary
valleys of the Skeerpoort River that have been cut
through the chert divide. are exposed to cold catabatic
winds flowing from the south during many clear,
calm winter nights. Frost in valley bottoms suggests
the occurrence of thermal belts in sheltered valleys
with summits cooling more than slopes and cold air
collecting in valley bottoms. Temperatures on north-
facing slopes will generally be higher than on south-
facing slopes as a result of differences in amount of
radiation received.
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Some idea of the wind regime in the Reserve can be
obtained by extrapolating from Pretoria and Jan
Smuts weather stations (Schulze, 1965). Northerly
to easterly winds similar to those experienced in
Pretoria are expected to predominate slightly during
summer, a strong predominating south-westerly
component, during winter. The strongest winds in
the region are usually south-westerly to southerly
gusts of short duration, accompanying thunder storms.
with the strongest winds occurring mainly in spring
(September to November). Whirlwinds due to strong
instability and convection may occur on hot summer
days.

Rain occurs mainly as showers and thunderstorms
of short duration. Average annual rainfall, based on
data from Maryvale, Hartebeeshoek and Kromdraai
(Fig. 1), is between 670 and 745 mm with 85-90%
falling from October to March (Weather Bureau.
1965). Hail storms occur, on the average, on four to
five days per year. mainly during the rainy season
(Schulze, 1965).

Previous botanical descriptions

The Jack Scott Nature Reserve lies near the
boundary between two major vegetation types
recognized by authors of all broad vegetation descrip-
tions of the region. Elements of both types occur in
the Reserve. Pole Evans (1936) describes these two
vegetation types as Mixed Grassland, on the one
hand, and Evergreen and Deciduous Trees and Bush
on the other, Adamson (1938) as Highveld Grass-
land and Bushveld, and Acocks (1953) as Bankenveld
and Sourish Mixed Bushveld.

A more detailed classification and 1: 30 000 vegeta-
tion map by Wells (1964) divided the vegetation on
a structural and ecological basis into forest patches.
tree communities, grasslands and marshy areas.
Tree communities, separated floristically from one
another on the basis of dominant trees, were Protea
caffra veld, Protea rouppelliae veld, Acacia caffra
veld, Acacia karroo veld and Burkea africana veld.
Grasslands were divided physiographically into
Valley Grasslands, Rocky Grassland, and Highland
Grassland.

METHODS OF SAMPLING AND SYNTHESIS

Samples were divided pro rata on an area basis
among a number of geomorphological vegetation-
physiognomic units delineated on aerial photos and
were placed at random within these units. A minimum
of ten samples per unit was regarded as sufficient.
After placing 188 samples, only old farmlands were
undersampled (i.e. contained less than 10 samples)
and they were therefore supplemented with four
additional samples.

Subsequent to sampling the 192 sites, an additional
37 sampling sites were placed in the following classes.
shown by a field check of geological-physiognomical
variation to be undersampled: two sites in wooded
vegetation on dolomite; five on wooded vegetation on
shale without quartzite talus, and ten sites each on
diabase, quartzite and magnetite-quartzite.

The total number of samples taken in the reserve
was 229, giving an average sampling intensity of one
per 13,5 ha.

Scheepers (personal communication) found a
rectangular quadrat of 4 m < 4 m the most efficient
for highveld vegetation that is similar to large parts
of the Reserve. The same size and shape were used in
this study.

Physiographic data recorded include geologys
rockiness, geomorphology. aspect and slope. Surface
stones and soil colour, texture and stoniness were also
noted for the top 5 cm of soil. Percentage projected
canopy cover and height for each stratum. as well as
total percentage canopy cover. were recorded.

All vascular plants in quadrats were recorded and
additional species occurring within 2 m of quadrats
were noted separately. For 184 quadrats a Braun-
Blanquet cover-abundance value (Kershaw, 1964)
was estimated for each species. A list of trees and
shrubs occurring within the same stand of vegetation
near sampling sites. was included as part of each
releve.

A first approximation of the final grouping of
quadrats was obtained by normal association-
analysis (Williams & Lambert, 1959, 1960). of all
relevés. and species occurring in eight or more
relevés. To obtain a polythetic classification as well
as an inverse analysis, relevés, and also species
occurring in two or more relevés were further arranged
following the Braun-Blanquet approach (Coetzee.
1972, 1974 Muller er al. 1972: Werger, 1973, 1974).

PLANT COMMUNITIES

The hierarchy of plant communities recognized in
the Jack Scott Nature Reserve is based on Braun-
Blanquet tables which are summarized in a Summary
or Roman Table (Table 1.).

In Table | each community, based on several
relevés, i1s reduced to a single column. The roman
figures in the matrix are ratings of constancy of each
species in relevés of each community on a five point
scale (Werger, 1973):

I 1 to 209, constancy.
11 21 to 40°, constancy.
11T 41 to 60%, constancy.
IV 61 to 80°, constancy.
V 81 to 100°%, constancy.

The number of relevés summarized in a column is
indicated in the table.

No attempt is made at fixing the ranks of syntaxa
and the general diagnostic value of species, which are
important considerations when naming syntaxa in
accordance with the nomenclatural principles of the
Braun-Blanquet School (Werger, 1973). Since priority
is generally recognized in the Braun-Blanquet School.
information from a wider area is desirable in order to
avoid premature ranking and naming of syntaxa.

The naming of vegetation types is here based on a
combination of prominent species. vegetation struc-
ture and habitat, and the names are diagnostic within
the reserve when applied in their hierarchical context.

Structural terms are those defined by Fosberg
(1967). Communities are classified structurally and
functionally into Fosberg's system with the code for
each formation given in brackets after each formation
name.

Lists of woody plants occurring in communities
include plants noted around quadrats in the same
stands of vegetation.

Grass, forb and suffrutescent species with a cover
abundance of two or more (i.e. very abundant or
covering 25%, or more of the area) in at least 257,
of the relevés representing a community, are listed
in Table 2 as prominent species in the grass stratum
of that community.
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Community Number

o

1/2/1

Number of Quadrats 9
Habitat:
Soil texture (S=Sandy loam,
C=clay loam)............ |G
Geology (C=chert, D=dolo- |
mite, [=diabase, Q =quart- |
zite, S=shale)............ R

Slope in 9% of 45" (G<12,
$=12-30, V>30).........

S
’ v

Aspect (N northerly;
S=southerly; B=northerly
& southerly; ()=mainly)

(U banks;
massive outcrops;
B=abundant large boul-
ders; R = abundant small
outcrops; X=no outcrops;
X'=old farm lands)

B
(S)

Rockiness

Artemisia afra Jacq. ..........
Sida dregei Burtt Davy
Teucrium capense Thunb., .. ...
Asparagus africanus Lam. .. ... }
Asparagus virgatus Bak. ... . ...

Aster harveyanus Kuntze
Corchorus asplenifolius Burch. .

Euclea crispa (Thunb.) Guerke . l
Oxalis corniculata L. .. ....... |
Rhus leptodictya Diels ‘
Rhus pyroides Burch. .........
Senecio striatifolius DC. ... ... )
Stachys aethiopica L. .........

Ziziphus mucronata Willd. ... .. ‘ 11
Ziziphus zeyherana Sond. ... ... |

Chrysopogon montanus Trin. ...
Enneapogon scoparius Stapf .. .. |
Kalanchoe paniculata Harv. ... .
Setaria lindenbergiana (Nees)
SUPL s s essscrniaaias [
Loudetia flavida (Stapf) C.E.
BUbb: cocnsiiosseosssguy s
Trichoneura grandiglumis (Nees) |
BEMAN 500000000 morerorsvaieve
Triraphis andropogonoides
(Steud: ) Phill. covova s
Euphorbia cf. pseudotuberosa Pax
Chaetacanthus costatus Nees . . .
Scabiosa columbaria 1.. .. .....
Indigofera malacostachys Benth. |
Hypoxis rigidula Bak. ........
Kalanchoe thyrsifiora Harv. ... .
Aster muricatus Less. .........
Callilepis leptophylla Harv. . . ..
Aristida congesta Roem. &
Schult. subsp. congesra
Fingerhuthia sesleriaeformis Nees
Euphorbia rhombifolia Boiss. . ..
Sutera burkeana Hiern .. . .. . ..
Euphorbia inaequilatera Sond. .

1l
[ TV
1

Eustachys mutica (L.) Cufod. ..
Acacia caffra (Thunb.) Willd. .
Anthephora pubescens Nees .. . .
Microchloa caffra Nees
Phyllanthus parvulus Sond. . . . .
Kohautia lasiocarpa Klotzsch . .
Ipomoea obscura (L.) Ker—
GRWL oiov oisicosininsioe wsionnis
Sporobolus stapfianus Gand. ... |
Mariscus  capensis  (Steud.)
SCHER, ot pais s iy e
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Table 1. Constancy of Species in Communities (continued)

2/1/2 (b)

Community Number

1/3/1 (b)

1/1
1/3/2

"2/1/1 (a) (i)
3/1/3

1/2/1
j 1/2/2

1/3/1 (a)
| 2/1/1 () Gi)
L 2/1/1 (b)
12/1/2 )
i
2721
| 2/2/2
12/2/3 (a)
[ 2/2/3 (b)
| 3/1/1
13172

3/
| 4/1

/

a/3

4/4

/5

5/1

/

Monocymbium ceresiiforme

(Nees) Stapf ............... vV v iuarn mmiv ol
Leucas neuflizeana Courb. IV IOV 1 1v v |
Digitaria  brazzae (Franch) ‘

SUAPE o ioio0 st scamraniemioine ‘ ‘ Iy I v.iIv vy u |
Dianthus  mooiensis F. N. |

Williams v ssses I v e 11
Pygmaeothamnus zeyheri (Sond.) ‘

Robyns:..i:viissassvvesiig | I 1 I m 1 I 11
Crassula transvaalensis (Kuntze) ‘

I SChUM: on:vcoivinivimpmoimioaions | I 1 I 10 I Ir IV 1 11
Hemizygia pretoriae (Girke) ‘

M. Ashby ©................ uo1 I
Sporobolus eylesii Stent & Rat- ‘ 1 } ‘I

{1 ) RN AT R R o R SN O RE | lll 11 I
Babiana hypogea Burch. ...... V| |
Hermannia lancifolia Szyszyl. .. 11 Ill
Asclepias stellifera Schltr. .. ... moulono |
Oxygonum dregeanum Meisn. . (I | I 0 (I I‘ Im
Helichrysum galpinii Schltr. & I

MOBSEr o St g aaas u | 1 1
Psammotropha mucronata ‘ [

(Thunb.) Fenzl ............ [ (N | | L | Im 1
Helichrysum setosum Harv. .. .. | vi 1

Bulbostylis  oritrephes (Ridl.)

CB.Cl. conmnans meamiunaibs I N | (I
Indigofera pretoriana Harms .. .
Vernonia natalensis Sch. Bip. .. | e o1
Polygala amatymbica Eckl. &

RVN:: oo ncoveara s wmsioge o s I 1 e rmnf i
Digitaria diagonalis (Nees) Stapf
Lasiosiphon burchellii Meisn. .. | 1 11
Graderia subintegra Mast. . . .. |
Senecio erubescens Ait. . ...... ‘ | I 1l 11 |
Polygala sp. (B.J.C. No. 795)... 11
Phyllanthus incurvis Thunb. ... 0o 1
Cyperus obtusiflorus Vah!l .. ... ‘ ‘ i n

IV I v |

=<

= <

Oldenlandia herbacea (L.)Roxb. | 8%

Vernonia monocephala Harv. . . | LA I | O I | I | m 1 IV
Vernonia staehelinoides Harv. . | I v |
Indigofera comosa N.E. Br. .... [ 1 1]
Crassula nodulosa Schonl. .. ... ’ 11

Burkea africana Hook. .. .....
Dichapetalum cymosum (Hook.) [
Engl. & Prantl .. ... vosorsaas ‘ 2%
Pavetta zeyheri Sond. ..... ... ‘ 11
Rhynchosia nitens Benth. ... .. ‘ Il
Sphedamnocarpus pruriens (Juss.)
Szyszyl, .................. 111
Diospyros lycioides Desf. subsp. ‘
guerkei(Kuntze)DeWint. .. .. ‘ I

Sutera caerulea Hiern .. .. ... .. I

Aristida transvaalensis Henr. . . . | | I iIv v
Cymbopogon marginatus (Steud.)

Stapl ex Burtt Davy ... .. .. I Ty ey e e
Commelina africana L. .. ... oy g
Tapiphyllum parvifelium (Sond. )

Robyns .............. 11 v 11
Rhus mayulnm« ntana Sond mn I

Cynodon dactylon (L.) Pers. Y
Walafrida densifiora Rolfe ... 11
Solanum incanum L. . . . I I 111
Hyparrhenia hirta (L.) Stapl
Wahlenbergia calendonica Sond I v
Sporobolus  africanus  (Poir.) T 1

Robyns & Tournay .

< <<

Conyza podocephala DC . i
Hypericum aethiopicum Thunb \/
subsp. sonderi  (Bredell)

N. Robson ... I
Hermannia depressa N E. Br ; 1 O { I 1v
Eriosema salignum E. Mey. . v
Verbena offizinalis L. . | 1AY
Euphorbia sp.{B.).C. 804)...... I 111
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Table 1. Constancy of Species in Communities (continued)

1 :
[ Z|E | ‘
|~ e b R e~ B B — o~ |
Community Number 5‘8' segele S £ |< |
2222 ==RILRIFZIR22I=8R o
=|12€[22215 353558 2 25255 85 2 2 25053
=== =N NN NN | N[N Na o a0 T | ST T 0 N
| | \ ‘
Cassia biensis (Steyaert) Men- . [ | f 1 ‘

donca & Torre ............ [ DU L | oo oom onl 11 I 11
Bulbostylis  burchellii (Fic. & !

Hiern) CB.Cl. ..ioovoaiiis 11 LIVIV, V llll vivivy 11 I Iy 1) I 1V
Crabbea angustifolia Nees . . . . . NIV VvV oy oy 1o Iy mprvy v Il 1
Cyanotis speciosa (L.f.) Hassk. I 1y viv i | 1v| 1 1V 11 11 I 11
Tristachya rehmannii Hack. ... [ I V| V| V| V| V| V| V V v, 11 11 1V 111
Sporobolus pectinatus Hack. ... V| I IV] V| V| O VIV lVi mr vy | I
Dicoma gerrardii Harv. ... . ... U LU TI | RR T TT TU 1 ‘ l 1|l 1 1 1
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Table 1. Constancy of Species in Communities (continued)

Community Number

Cymbopogon excavatus(Hochst.)
Stapf
Ruellia cordata Thunb. . ......
Asparagus suaveolens Burch. . .
Rhynchelytrum repens (Willd.)
C. E. Hubb.
Gnaphalium undulatum 1. .. .. ..
Becium obovatum (E. Mey. ex
Benth.) N. E. Br
Elephantorrhiza elephantina
(Burch.) Skeels
Trachyandra saltii (Bak.) Oberm.
Helichrysum caespititium Sond.
Arthrosolen  sericocephalus
Meisn. ...................
Setaria flabellata Stapf ... .. ...
Maytenus spp. ...............
Athrixia elata Sond .. . ... ....
Blepharis sp. cf. B. innocua
CBIC st s Sy S
Gladiolus iedulis Burch. ex Ker.
Pof;onarthria squarrosa (Licht.)
[ O
Mobhria caffrorum (L.) Desv.
Eragrostis sclerantha Nees ... . .
Striga elegans Benth. .. ... ... .
Fimbristylis ovata (Burm. f.)
Kern. ....................
Bulbostylis humilis Kunth
Lotononis pulchra Duemmer .. .
Hibiscus microcarpus Garcke . .
Bidens biternata (Lour.) Merr.
& Sherfl: s
Lotononis eriantha Benth. . ..
Raphionacme elata N E.Br.
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TasLe 2. PROMINENT (P) SPECIES IN GRASS STRATUM (EXCLUDING KRANTZ, RIPARIAN AND KLOOF COMMUNI-

TIES)
| B
. Diabase &  Chert & Chert- : NSRS, Old
Habitat : . Shale rock banks . ppath )
Dolomite rich Dolomite % moceive farmlands
outcrops
Community number i ss8&ss =L
— ] —— ] ——— )| -~ et Kad)

-t CLIREN R | o o ot ome et clricieg e o 4 —rr, -_—

—————— clr.cilciciIcicic) XN W e '7'7'7'7'? ‘f: v
Eragrostis curvula. . . P: PPPP P ‘ P PP
Heteropogon contortus . . PPPPPP P ‘ P
Eustachys mutica.. . . . PPP P
Anthephora pubescens. . P:P:P |
Rhynchelytrum repens. . . . P |
Elephantorrhiza elephantina. P |
Enneapogon scoparius. P
Seraria lindenbergiana P
Tristachya rehmannii Pl RP PPPPRP P
Sporobolus pectinatus. P P| PPPPPP
Bulbostylis burchellii. . . PPPPPP P
Urelytrum squarrosum P P B PPP P
Digitaria monodactyla PP PPP P
Digitaria braz:zae. . . . P PP
Monocymbium ceresiiforme. P 2R
Parinari capensis. . . PP P
Sporobolus eylesii. . P P
Digitaria tricholaenoides .. P
Helichrysum setosum P
Pellaea calomelanos P

Rhvnchosia totra




B. J. COETZEE

337

Table 2. PROMINENT (P) SPECIES IN GRASS STRATUM (EXCLUDING KRANTZ, RIPARIAN AND KLOOF COMMUNI-
TIES) (continued)

. Diabase &
Habitat Dolomite
Community number et
A AR
asinanm

SCRECIO BOPIA. v viiiviavivwinanswndivnvaiese s
S ENOCIO VEMOSUE: | 55555 are s sl a8vs s ey S S ava s 7% 2

Cymbopogon excavatus... . . ...................
Alloteropsis semialata. . .. . .................... |
Chaetacanthus burchellii. .. .................... |
Vernonia natalensis.. . ..............c..c.ccoou.n.

Cymbopogon marginGtus. . . ...................
Aristida transvaalensis. . . . ....................
Dichapetalum cymosum. . .....................
Cynodondactylon. . . . .......cccooiveiveviiean
Hyparrhenia hirta. ...........................
Setaria flabellata. . . . .........................
Sporobolus africanus.. .. ......................

Trachypogon spicatus. ... .............c..ccvuuus P
Elvonurus argenteus. ... .............ccocvuuun.
Eragrostisracemosa. ................ccoouvuins
Brachiaria serrata. . . . ............... Sl i P
Diheteropogon amplectens. . ............... £l
Loudetia simplex...................ccccuvuun.
Andropogon schirensis... ......................
Schizachyrium sanguineum. . . ... ...............
Panicum NAIAIERSC. .. ....v:c.csvis i oorivinaisieisaee
Diplachne biflora...... . ......coiociviiveiciviis P

Vellozia retinervis. ;s vioivoinmsvesvvve sweisa

<=7 T
W vuv
oUTTY

Rhynchelytrum setifolium P P
Themeda triandra. . . ............. P P
Setaria perennis.. .. .............coiuiiiieannnn l PP

-

In the vegetation map of the Reserve (Fig. 3)
mapping units correspond to vegetation types at
various levels of the classification. Numbering of
communities in the legend corresponds to their
numbering in the text.

1. Diabase and dolomite vegetation

This vegetation includes savanna and grass forma-
tions on diabase and dolomite and is characterized by
the presence of the Eustachys mutica species group
(Table 1). Eustachys mutica, which occurs in all
these communities and has a high fidelity for this
vegetation, is associated with soils derived from
diabase and dolomite that are both rich in bases.
Eustachys mutica is negatively associated with the
Loudetia simplex group (Table 1), which is charac-
teristic of the poorer soils on chert, shale and quart-
zite.

1.1 Acacia caffra Savanna on diabase

This community occurs on the clay-loam soils of
long depressions on diabase dykes, where the soil
is moister and presumably. relatively rich in bases
(Fig. 4).

The structure is generally deciduous thorn savanna
(112/3) with Acacia caffra as the most prominent tree.
The Artemisia affra species group (Table 1) charac-
terizes this community.

boulders
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Woody plants of the community, with percentage
presence in relevés, are:

Acacia caffra (89) Buddleia salviifolia (1
Artemisia affra (67) Cassine burkeana (1
Maytenus spp. (67) Celtis africana (1)
Ziziphus mucronaia (56) Combretum molle (11)
Euclea crispa (44) Cussonia paniculata  (11)
Acacia karroo (33) Dombeya rotundifolia (11)
Fagara capensis (33) Ochna pulchra (1)
Rhus leptodictya (33) Olea africana (11)
Rhus pyroides (33) O:zoroa paniculosa (1)
Carissa bispinosa (22) Protea caffra (11
Diospyros lycioides 22) Rhus lancea (11)
Pappea capensis (22) Rhus zeyheri (1
Ziziphus zeyherana (22)

1.2 Acacia caffra Savanna of sheltered valleys

Two types of Acacia caffra Savanna, characterized
by Enneapogon scoparius, Kalanchoe paniculata and
Setaria lindenbergiana, occur in sheltered valleys.
Chrysopogon montanus, which belongs to the same
species group (Table 1) is characteristic of the more
xeric of the two communities, occurring on very steep,
north-facing slopes. The geology in these valleys is
generally a mixture of dolomite and chert. Slopes are
rocky and Pellaea calomelanos and Vellozia retinervis,
typical of rocky slopes, are markedly constant in
both communities.
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I.2.1 Acacia caffra-Chrysopogon montanus Savanna

This community occurs on warm slopes that are
stccpcr than 309. are rocky, north-facing, and
underlain by dolomite and chert in sheltered \dlk\\
The community belongs to Fosberg’s (1967) micro-
phyllous, deciduous thorn shrub savanna (1K2/5).
with Acacia caffra and O:zoroa paniculosa generally
the more prominent trees, and is characterized h\
Chrysopogon montanus (Fig. 3).

The following shrub and tree species were recorded
in relevés of the community with percentage presence
indicated in brackets:

Acacia caffra (100) Ximenia caffra (33)
Ozoroa paniculosa (100) Combretum zeyheri (17)
Cussonia paniculata (67) Ficus ingens (17)
Dombeya rotundifolia (67) Maytenus sp. (17)
Combretum molle (50) Ochna pulchra (17)
Mundulea sericea (50) Rhus zeyheri (17)
Vangueria infausta (50) Tarchonanthus cam-

phoratus (17)
1.2.2 Acacia caffra-Ruellia cordata Savanna

This mesic community of sheltered Acac iu caffra
valley vegetation, occurs on the lower parts of north-
facing slopu of less than 309, and on south-facing
slopu that have over 129 slope. Structurally, the
community includes deciduous thorn savanna (112/3)

and microphyllous deciduous thorn savanna (1K2/5),
with Acacia caffra as the most prominent woody
species (Fig. 5).

Several species, notably the dominant grasses
Setaria perennis, Eragrostis curvula and Themeda
triandra occur in common with many exposed cool,
higher-altitude communities. These grasses, as well
as the following species, differentiate the cooler
mesic from the warm xeric variation of the sheltered
valleys:

Brachiaria serrata
Polygala hottentottica
Crabbea angustifolia
Bulbostylis burchellii

Elyonurus argenteus
Ruellia cordata

Nidorella hottentottica
Diheteropogon amplectens
Chaeracanthus burchellii

Woody plants of the community are:

Acacia caffra (1007, presence) Ximenia caffra (43)
Ozoroa paniculosa (86) Combretum zeyheri (28)
Vangueria infausta (71) Bequaertiodendron
Ziziphus mucronata (71) magalismontanum  (14)
Mundulea sericea (57) Burkea africana (14)
Combretum molle (43) Diospyros lycioides (14)
Dombeya rotundifolia (43) Ficus ingens (14)
Fagara capensis (43) Lannea discolor (14)
Maytenus sp. (43) Rhus zeyheri (14)
Ochna pulchra (43) Tarchonanthus campho-
Protea caffra (43) ratus (14)

Fig. 4. Diabase dykes, indicated
by arrows, with contrasting
vegetation, in the Timeball
Hill Stage

Fig. S. Acacia caffra Savanna of
sheltered valleys. The herb
stratum of the Acacia caffra-
Chrysopogon montanu
Savanna on the right, has
a white appearance. Acacia
caffra - Ruellia cordata
Savana grows in the rest of
the valley
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1.3 Grasslands and Cussonia paniculata Savanna on
dolomite

Vegetation characterized by the Trichoneura grandi-
glumis species group occurs on the gently undulating
dolomite highlands in the south of the Reserve and on
the steep valley slopes formed by tributaries of the
Skeerpoort River that have cut through the chert.
1.3.1 Grasslands on gently undulating dolomite high-

land

Two grassland communities on virtually pure
dolomite high terrain with slopes of less than 127
(Fig. 6) are differentiated from grassland on steep.
mixed dolomite-chert slopes by the following species:

Triraphis  andropogonoides, Callilepis leptophylla.
Euphorbia sp. cf. E. pseudotuberosa. Aster muricatus
Elephantorrhiza elephantina.

(a) Grassland on extensive dolomite outcrop

The rocky habitat of this community is illustrated
in Fig. 7.

Structurally this community falls into Fosberg’s
(1967) seasonal grass steppe (2G2/1). Ozoroa panicu-

losa occasionally occurs as an isolated shrub. The
community is characterized by Fingerhuthia sesleriae-
formis. Euphorbia rhombifolia and Sutera burkeana
and is further differentiated from the less rocky
grassland on gently undulating dolomite highland
by the constancy of the following species:

Rhynchosia totta
Elephantorrhiza elephantina
Asparagus suaveolens
Diplachne biflora

Vernonia oligocephala
Sporobolus pectinatus
Themeda triandra
Eustachys mutica
Heteropogon contortus
Trachypogon spicatus

Ipomoea obscura
Polygala amatymbica
Sporobolus pectinatus
Eragrostis capensis
Ruellia cordata
Nidorella hottentottica
Brachiaria serrata
Diheteropogon amplectens
Elvonurus argenteus
Setaria perennis
Eragrostis curvula

Elephantorrhiza elephantina is a prominent forb.
(b) Grassland on non-rocky dolomite areas

Rocks are few and inconspicuous in this community
which in heavily-grazed parts has the appearance of
seasonal orthophyll meadows (short grass) (1M2/1),
and in lightly-grazed areas may be classified as
seasonal orthophyll tall grass (1L2/1).

Fig. 6. Grasslands on  gently
undulating dolomite high-
lands

Fig. 7. Grassland on banks ol
dolomite rock.
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Euphorbia inaequilatera, an apophyte, is charac-
teristic, probably as a result of heavy grazing. Some
of the following species, which differentiate this
community from the previous, are more constant in
this community, probably also as a result of grazing
pressure:

Gazania krebsiana subsp.
serrulata

Lotononis tenella

Parinari capensis

Cymbopogon excavatus

Senecio venosus

Eragrostis racemosa

Fimbristvlis ovata

Geigeria burkei subsp. burkei

Anthericum cooperi

Digitaria tricholaenoides

Anthericum fasciculatum

Tristachya rehmannii

Digitaria monodactyla

Aristida  congesta  subsp.
congesita

Large areas in this community are heavily grazed,
especially firebreaks and the summit areas that are
constantly overgrazed and severely trampled. Elyonu-
rus argenteus increases in heavily-grazed parts of the
grassland. This is clearly evident when grazed areas
within the Reserve are compared with ungrazed
areas outside. On firebreaks in lower parts of the
area where there is hardly any grazing, it can be seen
that within three years litter accumulates to such an
extent that fire becomes necessary to maintain the
present vegetation.

1.3.2 Grassland and Cussonia paniculata Savanna
on steep dolomite slopes

This vegetation type occurs on steeper-than-12%,
rocky slopes of dolomite mixed with chert, that are
exposed to cold southerly weather (Fig. 8). It includes
seasonal orthophyll tall grass (1L2/1) and mesophyl-
lous, evergreen sclerophyll savanna [111/2 (a)] with
scattered C. paniculata trees on south-facing slopes
in these exposed valleys.

The following species differentiate grassland and
Cussonia paniculata Savanna of steep dolomite slopes
from the two grassland communities on gently undul-
ating dolomite highland:

(i) Pellaea calomelanos and Vellozia retinervis.
which occur on rocky slopes;

(1) Microchloa caffra, which occurs on rocky
dolomite slopes in exposed areas as well as in mesic
areas of sheltered valleys;

(iti) Tristachya rehmannii, which is a dominant grass
in this exposed valley vegetation, and Bulbostylis
burchellii. Both species are found on sandy loam
soils of exposed areas. including highlands:

(iv) Schizachyrium sanguineum and Urelytrum
squarrosum, prominent in this vegetation (Table 2)
and Loudetia simplex, are three species found on acid
soils derived from chert, quartzite and shale: and

(v) Rhynchelytrum setifolium, another prominent
grass in this community, and one which occurs in all
communities of the Reserve, is markedly more
constant on steep slopes of exposed valleys than on
the gently undulating dolomite highland.

2. Chert vegetation with or without scattered small
rock outcrops

Rolling chert grassland covers most of the thick
chert cap of the high central-western part of the
Reserve whereas Protea caffra Savanna occurs on
chert hills and summits in the more strongly-dissected
central and central-eastern parts where the chert is
thinner (Fig. 9).

The chert grasslands have a number of charac-
terizing species that occur neither in the chert savan-
nas nor in dolomite and shale vegetation. But the
only species that differentiate chert savannas from
chert grassland occur also on diabase, shale and
dolomite, indicating a relationship of the chert
savanna to these latter communities. The difference
between grasslands and Protea caffra Savanna on
chert slopes of less than 30% cannot be related to
any observed differences in geology, soil texture,
rockiness, stoniness, altitude, slope, aspect or disturb-
ance, other than the previously mentioned thickness
of the underlying chert cap. On chert slopes of more
than 309, Protea caffra Evergreen Savanna occurs
on south-facing slopes, and deciduous savanna on
north-facing slopes. The chert vegetation is charac-
terized by the Monocymbium ceresiiforme species
group (Table 1).

2.1 Grasslands on chert and chert-rich dolomite

Seasonal orthophyll tall grass (IL2/1) on chert
and mixed chert-dolomite soils are characterized by
Digitaria brazzae and Oxygonum dregeanum and
further differentiated from savannas on chert by:

(1) Digitaria monodactyla and Lotononis tenella,
which also occur on steep dolomite slopes in exposed
valleys with chert-capped summits, where a chert
influence also exists, and in non-rocky dolomite
grasslands, where the effect of the dolomite parent
material has diminished as a result of leaching; and

(1) Kohautia amatymbica and Pentanisia angusti-
folia. which occur also on shale.

Fig. 8. An  exposed  dolomite
valley originating on the
highland. Summits are chert
capped.
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2.1.1 Grasslands on chert-rich dolomite

About 509 of the dolomite region is paricularly
rich in chert and has grasslands characterized by
Hemizygia pretoriae and Hermannia lancifolia. These
grasslands are further differentiated from grasslands
on pure chert by Digitaria tricholaenoides. Geigeria
burkei subsp. burkei and Babiana hypogea.

(a) Grassland on rocky chert-rich dolomite areas

The rocky variation of chert-rich grassland, found
on moderate to steep slopes. is differentiated from the
non-rocky variation by:
Loudetia simplex
Urelytrum squarrosum
Gazania krebsiana subsp.

serrulata
Hermannia lancifolia
Babiana hypogea
Pearsonia sessilifolia

Vellozia retinervis
Dianthus mooiensis
Monocymbium ceresiiforme
Sporobolus pectinarus
Diheteropogon amplectens
Anthospermum rigidum
Sphenostylis angustifolia
North-facing slopes differ floristically from south-
facing slopes.

(1) The community of north-facing slopes is
characterized by Babiana hypogea and differentiated
from the community of south-facing slopes by:

Leucas neuflizeana, which is restricted to chert and
chert-rich dolomite soils;

Polygala hottentotta, which occurs also on dolomite
of the highlands and cooler, exposed valleys:

Crabbea angustifolia, which is restricted to dolomite
and chert; and

Diplachne biflora and Setaria perennis, with wider
distributions.

(1) The community of south-facing slopes is
characterized by Helichrysum galpinii and Sporobolus
eylesii and differentiated from the north-facing
slope community by:

Helichrysum adscendens, characteristic of the vege-
tation on south-facing shale, chert and chert-rich
dolomite slopes:

Pentanisia angustifolia and Thesium transvaalense.,
which occur mainly on highland chert and shale soils;
and

Dicoma gerrardii, which occurs widely on dolomite
of exposed highlands and on chert

The distributions of the differentiating species of

this community and comparison with those of the
former community, suggest that the two communities
occur on soils with differing nutritional status. The
community of south-facing slopes is differentiated by

species that are associated with poor soils and cool.,
mesic conditions, whereas differentiating species of
the community on north-facing slopes have wider
distributions on dolomite.

(b) Grassland on non-rocky, chert-rich dolomite
areas.

The non-rocky, chert-rich grassland is differen-
tiated from the two communities on rocky, chert-
rich dolomite by Anthericum cooperi, which charac-
terizes grassland on non-rocky dolomite and non-
rocky. chert-rich dolomite, and Digiraria brazzae,
which is otherwise restricted to chert-derived soils.

2.1.2 Grasslands on chert

Grasslands on chert are differentiated from grass-
lands on chert-rich dolomite by Nolletia rarifolia,
which is characteristic of the vegetation on soils
derived from chert and shale.

(a) Grassland on rocky chert areas.

This grassland is distinguished from grasslands on
non-rocky chert areas by Loudetia simplex, Vellozia
retinervis and Schizachyrium sanguineum.

(b) Grassland on non-rocky chert areas.

Grassland on non-rocky chert areas is differen-
tiated from grassland on rocky chert by Crabbea
angustifolia, Cassia biensis, Dicoma gerrardii and
Diplachne biflora.

2.2 Savannas on cheri.

Savannas on chert are differentiated from grass-
lands on chert and chert-rich dolomite by:

(1) Ruellia cordata, which also occurs in wooded
vegetation of chert areas containing many boulders,
on diabase dykes and in all dolomite communities;

(i1) Heteropogon contortus. which also occurs on
diabase dolomite and shale:

(it1) Pellaea calomelanos, which is very constant on
rocky dolomite slopes and in chert areas with many
boulders: and

(iv) Oxalis obliquifolia and Senecio serra, occurring
also on diabase and in some dolomite and shale
communities.

D 9 I

Deciduous savanna on chert

Deciduous. broad. sclerophyll shrub savanna
(1K2/2) occurs on north-facing chert slopes that
have a slope angle of more than 30%,. The community
is distinguished from evergreen savannas on chert by
Ochna pulchra and Sphenostvlis angustifolius. The

Fig. 9. Rolling chert grassland
in the foreground with
Prorea caffra savanna on
chert hills in the back-
ground
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following woody species were noted in and near
quadrats with the percentage presence given in
parentheses:

Ochna pulchra (75) Maytenus sp. (25)
Tapiphyllum parvifolium (50) Nuxia congesta (25)
Bequaertiodendron  ma-(25) Protea caffra (25)

galismontanum (25) Vangueria infausta (25)
Cussonia paniculata (25) Ximenia caffra (25)
Dombeya rotundifolia  (25) Ziziphus mucronata (25)

Fagara capensis

Of the four samples representing this community,
three are very fragmentary stands, which explains the
low percentage presence of woody species.

south-facing chert slopes

Evergreen broad sclerophyll shrub savanna (1K 1/2)
occurs in exposed areas on south-facing chert slopes
with more than 309 slope angle. The community,
represented by only three relevés, is characterized by
Helichrysum setosum, Mohria caffrorum and Senecio
serra and also differentiated from other chert savan-
nas by:

. (1) Crassula transvaalensis, Monocymbium ceresii-
J orme and Hemizygia pretoriae, otherwise restricted to
grasslands: and

(i1) Helichrysum adscendens and Alloteropsis semia-

lata, which are most constant in communities of

steep to very steep, south-facing slopes underlain by
shale and chert-rich dolomite.

Protea caffra is the constant dominant woody
species and Loudetia simplex the dominant grass.
Other woody species recorded are Vangueria infausia,
Bequaertiodendron magalismontanum. Nuxia congesta,
Pavetta zevheri and Rothmannia capensis.

2.2.3 Protea caffra Evergreen Savanna on chert
slopes of less than 307,

Species that differentiate this community from
Protea caffra Evergreen Savanna that occurs on very
steep, south-facing slopes, are: Chaetacanthus burchel-
lii, Setaria perennis. Themeda triandra, Parinari
capensis.

Protea caffra. Diplachne biflora and Indigofera
burkeana differentiate this evergreen savanna from
deciduous savanna on chert.

Two variations of the community occur, the major
variation and an ecotonal variation occurring on the
transition to Acacia caffra Savanna of sheltered
valleys. Both variations are evergreen broad sclero-

phyll shrub savanna (1K1/2) with Protea caffra
forming the upper stratum and Ochna pulchra, which
is an abundant shrub in the grass layer.

(a) Protea caffra—Bulbostylis burchellii Savanna
This main variation of the community is differen-
tiated from the ecotonal variation by:

Loudetia simplex
Panicum natalense
Parinari capensis

Leucas neuflizeana

Crabbea angustifolia
Bulbostylis burchellii
Tristachya rehmannii

Woody plants, with percentage presence, are:

Protea caffra (90) Vangueria infausta (20)
Ochna pulchra (60) Ficus ingens (10)
Ozoroa paniculasa (30)

(b) Ecotonal Protea caffra-Rhynchosia totta Savanna

This ecotonal variation, represented by three
relevés, occurs in more sheltered and dolomite-
rich habitats than the major variation, and borders
on the Acacia caffra Savanna of sheltered dolomite
valleys. The following species, which do not occur
elsewhere on chert, differentiate the ecotonal from the
major variation of the community:

(i) Rhynchosia totta, which occurs also on dolomite
and shale:

(i1) Cymbopogon excavatus. which occurs also on
dolomite. shale and diabase; and

(ili) Asparagus suaveolens, occuring also on dolo-
mite and on north-facing slopes with abundant
quartzite boulders.

Woody plants are:

Protea caffra (1007, Maytenus heterophylla  (33)
presence)

O:zoroa paniculosa (100) Mundulea sericea (33)

3. Shale vegetation

Vegetation on shale includes evergreen savannas on
steep south-facing slopes and on summits, deciduous
savanna on steep, rocky slopes, at low altitudes, and
grassland on gentle slopes and steep, non-rocky
north-facing slopes (Fig. 10). These communities are
characterized by the Bulbostylis oritrephes species
group (Table I)

3.1 Protea caffra Evergreen savannas on shale

The Protea evergreen broad sclerophyll shrub
savannas (1K 1/2) on shale include three communities
on summits and south-facing slopes with more than
12% slope of the Timeball Hill Stage. The upper
stratum consists only of low Protea caffra trees. The

Fig. 10. Protea caffra Savanna on
stecep south facing shale
slopes (A) and grassland
on gently undulating shale
slopes (B)
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characteristic species of these savannas is Vernonia
natalensis, and they are differentiated from other
communities on shale by Protea caffra. Pearsonia
sessilifolia and Rhynchosia totta.

3.1.1 Protea caffra—Alloteropsis semialata Savanna
of non-rocky, upper pediment slopes and non-
rocky summits

This community occurs on very steep, upper
pediment slopes and summits on soil mainly derived
from shale but usually mixed with quartzite colluvium.
The community is characterized by Senecio erubescens
and a Polygala sp. (BJC795) and is differentiated from
other evergreen savannas on shale by:

(i) Alloteropsis semialata and Helichrysum adscen-
dens, both occuring also on very steep, south-facing
chert slopes and south-facing, chert-rich dolomite
slopes; and

(ii) Thesium transvaalense, which has a wide distri-
bution on chert and chert-rich dolomite.

Protea caffra Savanna of non-rocky, upper slopes
and summits is also differentiated from Protea caffra
Savanna on lower pediment slopes by Polygala
amatymbica and Loudetia simplex.

3.1.2 Protea caffra—Digitaria diagonalis Savanna of

non-rocky, lower pediment slopes

Digitaria diagonalis is characteristic of this savanna
which is differentiated from other evergreen savannas
on shale by Setaria flabellata, characteristic of deep
clay-loam soils on diabase and shale. The community
is also distinguished from the Protea-Alloteropsis
Savanna of upper pediment slopes and summits. by
Cymbopogon excavatus and Setaria perennis.

Prominent grasses are:
Brachiaria serrata
Themeda triandra
Trachypogon spicatus

Cymbopogon excavatus
Eragrostis racemosa

Diheteropogon amplectens
Elyonurus argenteus
Panicum natalense
Seraria perennis

3.1.3 Protea caffra—Rhynchelytrum setifolium Savan-
na of rocky summits and steep. rocky, south-
facing slopes

Species that differentiate this community from
other evergreen savannas on shale are:

(i) Lasiosiphon burchellii, Phyllanthus incurvis and
Cyperus obtusiflorus, all three being virtually restricted
to this community, to shale grasslands and to decid-
uous savannas on shale:

(i1) Pellaea calomelanos and Vellozia retinervis
which occur widely on rocky areas: and

(ii1) Anthospermum rigidum and Rhynchelytrum seti-
folium. two widely-occurring species.

3.2 Grasslands and deciduous savanna on shale

Deciduous shrub savanna (1K2) on shale is repre-
sented by only three relevés from steep rocky slopes
in low areas of the north-eastern part of the Reserve
and includes microphyllous deciduous thorn shrub
savanna (1K2/5) with Acacia caffra as the most
prominent woody plant, and deciduous, broad
sclerophyll shrub savanna (1K2/2) with Mundulea
sericea. Seasonal orthophyll tall grass (1L2/1),
represented by 19 relevés, occurs on non-rocky,
north-facing slopes steeper than 129 and on all
slopes with a less-than-12%.-slope angle, with or
without shale outcrops.

Grasslands and deciduous savanna on shale are
characterized by Phyllanthus incurvis and further
differentiated from evergreen savannas on shale by:

Tristachya rehmannii
Heteropogon contortus

Crabbea angustifolia
Bulbostylis burchellii
Dicoma gerrardii

The savanna and grassland formations are not
separable on the species content of the 4 x4 m samples
taken. Woody species in the savanna formations
are:

Mundulea sericea (1007, presence)

Acacia caffra (33) Ozoroa paniculosa (33)
Combretum molle (33) Protea caffra (33)
Mayteniis sp. (33) Tapiphyllum parvifolium (33)

4. Vegeration with abundant large boulders, on
quarizite outcrop and on massive chert outcrops

This vegetation is characterized by the Aristida
transvaalensis species group (Table 1). Quartzite
communities, which occur on the summits and north-
facing slopes of the Timeball Hill Stage, are less
exposed to cold winds from the south than the chert
communities.

4.1 Wooded and grass formations on steep quarizite
sheet outcrop

Soils on the very narrow quartzite outcrops with
slopes of 12-309, have a clay-loam texture due to
the influence of the surrounding shale. Stands of
vegetation in this habitat are fragmentary. Physio-
gnomic variations include deciduous orthophyll
shrub steppe savanna (2E2/2), Protea caffra ever-
green, broad sclerophyll scrub (2B1/2), and seasonal

Fig. 11. Broken rocky quartzite
landscape with steppe
savanna and steppe ragss-
land.
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grass steppe (2G2/1). The community is negatively
differentiated by the absence of differentiating species
of other communities on sheet outcrops. of massive
outcrops or with abundant large boulders.

Woody plants include:

Tapiphyllum parvifolium Diospyros lvcioides (RRR!
(789, presence) Rhus pyroides (1

Protea caffra (44) Strychnos pungens (1

Bequaertidendron maga- Vangueria infausta (rn
lismontanum (22) Ximenia caffra (1

Combretum molle (22)

Burkea africana (1)

4.2 Steppe savanna and grass steppe on broken
quarizite

Broken, rocky quartzite with abundant boulders is
a conspicuous feature of the landscape in which this
community occurs (Fig. 11). The soil is a sandy loam.
Structural variations include Protea caffra evergreen
sclerophyll shrub steppe savanna (2E1/2) and seasonal
grass steppe (2G2/1). and are characterized by the
Crassula nodulosa species group (Table 1). Woody
species recorded include Protea caffra and Ximenia
caffra. both present in only one out of five relevés.

4.3 Steppe scrub and scrub on very steep quartzite
sheet outcrop

Stands of the community are small and fragmentary
and occur on slopes that are steeper than 30°%, and
have a clay-loam soil. The vegetation includes
Burkea africana deciduous sclerophyll steppe scrub
(2B2/2): Tapiphyllum parvifolium deciduous sclero-
phyll scrub (1B2/3): and Protea caffra evergreen.
broad sclerophyll steppe scrub (2B1/2). The Burkea

africana species group (Table 1) is characteristic of

this community.

Woody species are:

Burkea africana (75°, Ficus ingens (25)
presence) Maytenus sp. (25)
Diospyros lycioides (75) Myrsine africana (25)
Tapiphyllum parvifolium(75) Ochna pulchra (25)
Pavetta zeyheri (50) Protea caffra (25)
Rhus magalismontanum (50) Strvchnos pungens (25)
Rhynchosia nitens (50) Ximenia caffra (25)
Sphedamnocarpus — pru- Ziziphus mucronata (25)
riens (50)

Dichaperalum cymosum. a suffrutescent plant. is
prominent in the grass stratum and has a constancy
of 75%.

4.4 Steppe scrub. steppe savanna and savanna with
abundant boulders on chert

The vegetation of very rocky. broken chert out-
crops includes Prorea caffra evergreen sclerophyll
shrub savanna (1K1/2). deciduous sclerophyll shrub
steppe savanna (2E2/2) and deciduous sclerophyll
steppe scrub (2B2/2). The community is charac-
terized by Oldenlandia herbacea and s differentiated
from other very rocky communities by:

Ruellia cordata

Sporobolus pectinatus
Nidorella hottentottica

Erigeron floribundus
Diplachne biflora

Eragrostis racemosa

Woody species in the community are:

Ochna  pulchra (100", 4cacia caffra (20)
presence) Canthium sp. (20)
Protea caffra (80) Clutia monticola (20)
O:zoroa paniculosa (60) Combretum molle (20)
Ximenia caffra (60) Rhus magalismontanum (20)
Burkea africana (40) Rhynchosia nitens (20)
Nuxia congesta (40)
Vangueria infausta (40)

4.5 Steppe scrub and scrub on massive chert outcrops

The community is characterized by Sutera caerulea
and includes deciduous sclerophyll steppe scrub
(2B2/2) and deciduous sclerophyll scrub (1B2/3).

with plants growing in crevices and very shallow
humic sandy loam soils amongst massive solid chert
rocks.

The following woody species were recorded:

Tapiphyllum parvifolium Burkea africana (25)
(759, presence) Cassine aethiopica (25)
Bequaertiodendron  ma- Combretum molle (25)
galismontanum (50) Diospyros lycioides (25)
Canthium gilfillanii (50) Fagara capensis (25)
Dombeya rotundifolia  (50) Ficus ingens (25)
Nuxia congesta (50) Ochna pulchra (25)
Vangueria infausta (50) zoroa paniculosa (25)
Acacia caffra (25) Pappea capensis (25)
Acokanthera  oppositi- Ximenia caffra (25)
folia (25)

S. Grasslands on abandoned farm lands

These secondary grasslands include seasonal ortho-
phyll tall grass (1L2/1) and seasonal orthophyll
meadows (short grass) (IM2/1) and are characterized
by the Cynodon dactylon species group (Table 1).
Twelve of the thirteen quadrats in abandoned lands
were on clay-loam soils. These quadrats do not show
a very localized variation on sandy-loam soils ob-
served to be dominated by FEragrostis gummifiua.
which is a prominent grass on such soils. The two
variations that were sampled. are:

5.1 Cynodon dactylon-—Themeda triandra Grassland

This community. representing a later stage in the
secondary succession, is differentiated from Cynodon
dactylon-Conyza podocephala grassland on abandoned
lands. by:

Themeda triandra
Eragrostis racemosa
Rhynchelvtrum repens
Elephantorrhiza elephantina

Diheteropogon amplectens

Schizachyrium sanguineum

Senecio venosus

Pygmaeothamnus zevheri

5.2 Cynodon dactylon- Conyza podocephala Grass-
land

This earlier seral community is differentiated from
the previous by:
Hyparrhenia hirta Sporobolus africanus
Cony:za podocephala Eriosema salignum
Hermannia depressa Verbena officinalis
Hypericum aethiopicum subsp. sonderi

6. Krantz. riparian and kloof communities

The vegetation in these habitats was not sampled
by quadrats and is not included in Table 1. The
following is a general description of this vegetation.
6.1 Krantz vegetation

Krantz communities include a range of formations,
namely evergreen, succulent steppe scrub (2B1/5)
and evergreen. succulent shrub steppe savanna (2E1/4)
in which  Aloe nuaabilis 1s a prominent species:
deciduous sclerophyll steppe scrub (2B2/2): and
deciduous sclerophyll shrub steppe savanna (2E2/2).

A chasmophyte, licus ingens, 1s conspicuous on
krantzes. and Aloe mutabilis occurs generally in
rock crevices and in shallow soil against shale krantzes
along the Skeerpoort River and its tributaries (Fig.
12). Abundant shrubs and trees include:
Bequaertiodendron maga-

lismontanum
Dombeyva rotundifolia
Combretum molle

Less frequent or locally abundant trees and shrubs
are:

Acacia ataxacantha
Brachylaena rotundara
Buddleia saligna
Canthium gilfillanii
Cassine burkeana
Dovyalis zevheri
Fagara capensis

Ficus soldanella
Grewia occidentalis

Maytenus tenuispina
Nuxia glomerulata
Pappea capensis

Heteromorpha arboresceny
Lannea discolor

Osyris lanceolata
Pittosporum viridiflorum
Rhus leptodictya
Rhynchosia nitens
Tapiphyllum parvifolium
Urera tenax
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FiG. 12. Ficus ingens, front left, and Aloe mutabilis growing on
shale krantzes.

Grasses and forbs include:

Aristida transvaalensis
Commelina africana
Crassula setulosa
Dichapetalum cymosum
Hibiscus lunariifolius
Kalanchoé rotundifolia

Kyllinga melanosperma
Pellaea calomelanos
Pellaea viridis

Setaria lindenbergiana
Tragia rupestris

6.2 Riparian herbaceous vegetation

Riparian herbaceous vegetation includes the

following communities:

(a) Brozd-ieafed seasonal submerged meadows
(1P2/2) in which Berula thunbergii, a rooted plant
with floating leaves, is abundant.

(b) Evergreen orthophyll graminoid marsh (IM1/2)
occurring as dense narrow stands of Juncus oxycarpus
fringing moving water.

(c) Tall evergreen graminoid marshes (1L1/2)
composed cf dense stands of either Cyperus sexangu-
laris or Juncus punctorius, occur as narrow, fringing
zones along water courses (Fig. 13).

(d) Seasonal fern meadows (IN2/2) which occur
as dense stands of Preridium aquilinum.

(e) Seasonal orthophyll tall grass (1L2/1), in which
dense stands of Hyparrhenia tamba occur on flat
areas, as well as on slopes and along streams. In
some places isolated individuals of riparian-forest
tree and shrub species, or of Acacia karroo occur in
this tall grass. In localized places Hyparrhenia tamba
also forms a dense undergrowth in riparian forest
and in Acacia karroo deciduous thorn scrub (thorn-
hush) (1B2/4).
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6.3 Riparian scrub

This scrub occurs on flat areas and gentle slopes
in and along streams, generally in less sheltered areas
than riparian forest. The vegetation includes:

(a) evergreen orthophyll swamp scrub [IB1/3
(a)]. with Salix woodii as a prominent shrub or small
tree.

(b) evergreen reed swamp [IB1/3 (b)]. where
Phragmitis australis is dominant:

(c) evergreen narrow sclerophyll swamp [IBI/3
(d)]. with Rhus lancea as prominent shrub or small
tree, particularly on low islands;

(d) broad-leafed evergreen orthophyll scrub [IB1/1
(a)], with Buddleia salviifolia, along streams: and
(e) deciduous thorn scrub (thornbush) (1B2/4),
in which Acacia karroo is dominant, along streams.
Herbaceous undergrowth species in these scrub
communities include:
Bromus willdenowii
Carex cernua
Cyperus denudatus
Ehrharta erecta
Hyparrhenia tamba

Juncus effusus
Kyllinga melanosperma
Leersia hexandra
Scirpus inclinatus

6.4 Riparian and kloof forests

These forests are found along streams that are
sheltered by high, steep slopes. on deep soils at the
foot of krantzes, or on steep slopes in sheltered
kloofs. The vegetation includes evergreen broad
sclerophyll forest (1A1/6) with Olea africana as
dominant tree species, and dry-season deciduous

FiG. 13. A seam of riparian herbaceous communities with
Cyperus sexangularis and Juncus punctorius and riverine
forest of Acacia araxacantha, Celtis africana and other
trees behind
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forest (1A2/3) (Fig. 13) with Acacia ataxacantha,
Celtis africana and Combretum erythrophyllum among
the dominant tree species. Other trees and shrubs in
the forests are:

Acacia caffra

Acokanthera oppositifolia
Brachylaena rotundata
Buddleia saligna

Cassine burkeana
Cassinopsis ilicifolia
Diospyros lycioides subsp.

Kiggelaria africana
Maytenus heterophylla
Maytenus tenuispina
Maytenus undata
Mimusops zeyheri
Myrica serrata
Myrsine africana

guerkei Olinia emarginata
Diospyros whyreana Osyris lanceolata
Dovyalis zeyheri Pittosporum viridiflorum
Ehretia rigida Rhamnus prinoides
Euclea crispa Rhus dentata
Fagara capensis Rhus eckloniana.
Grewia occidentalis Rhus pyroides
llex mitis

Herbs and lianes include:

Achyranthes sicula
Asparagus asparagoides
Asparagus buchananii (liane)
Asparagus laricinus
Asparagus setaceus
Asparagus virgatus
Bidens pilosa

Bowiea volubilis (liane)
Clematis brachiata (liane)
Commelina africana
Cyperus albostriatus
Cyphostemma cirrhosum
Ehrharta erecta

Galinsoga parvifolia
Helinus integrifolius (liane)
Hyparrhenia tamba
Kalanchoe rotundifolia
Priva meyeri

Rhoicissus tridentata (liane)
Rhynchosia caribaea (liane)
Setaria chevalieri

Setaria lindenbergiana
Sida rhombifolia

Stipa dregeana

Teucrium capense

DISCUSSION AND CONCLUSIONS

The sampling strategy used in this study adequately
represented floristic types that cover large areas in the
Reserve. Important types that cover small areas and
are related to obvious physiographic variation are
also usually well sampled. The floristic classification
presented accommodates all but two relevés of the
sampled variation. The classification is related to con-
spicuous habitat differences. At a broad level, vegeta-
tion differences are associated with soil texture, geol-
ogy. exposed highlands or low, sheltered valleys, very
rocky areas, and abandoned farm lands. Subdivisions
into lesser communities are associated with slope,
aspect, degree of rockiness and geology.

The plant communities recognized are distinguished
by their total floristic composition and are poly-
thetically separable on the presence and absence
of groups of associated species that are related to
specific environmental factors. The main vegetation
types that include a number of communities are
distinguished on the basis of their total floristic
composition, which includes less conspicuous but
good ecologically-differentiating species and are
also fairly well differentiated by prominent species as
shown in Table 2. With the exception of fragmentary
stands of very rocky areas, basis communities of
the hierarchy do not cut across the structural-func-
tional vegetation formations.

Due to their floristic as well as structural-functional
homogeneity, the communities are basic units that
should be taken account of for management of the
wild life. Descriptions and tables of communities
include basic plant ecological information required
for management units such as main habitat features,
physiognomy, a fairly complete list of species,
differentiating species, woody species and prominent
species in the grass stratum. Typical sites for further
observation and extrapolation over mapped units
should be selected with reference to this basic infor-
mation on communities. Distributions and habitat
preferences of particular grass and forb species of
significance for wild life management can be obtained
by referring to Table | and to descriptions of commu-

nities. Table 1| is incomplete in respect of woody
plants because of the small size of the quadrats, but
the percentage presence of woody plants in commu-
nities is provided in the text. Structural, functional
formations of krantzes, along streams and in kloofs
are largely specific for different habitats. Species
lists for these physiognomic-ecological communities
show them to be floristically well differentiated.

Finally, from this study of a small area in the
Central Bankenveld, it is concluded that this Veld
Type Variation includes a large number of plant
communities, which represent natural ecosystems of
which none are officially conserved (Edwards, 1972a
& b).

ACKNOWLEDGEMENTS

The Department of Agricultural Technical Services
made this study possible by seconding me to the
University of Pretoria. The study was undertaken
under supervision of Dr G. K. Theron of the Uni-
versity’s Department of General Botany and Dr D.
Edwards from the Botanical Research Institute.

I wish to thank Col. J. Scott for the opportunity of
studying the vegetation of his nature reserve and for
facilities provided.

To the staff members of the Botanical Research
Institute my appreciation for their indispensible
assistance, in particular: Dr M. J. A. Werger for his
keen interest and valuable discussions: Mrs E. van
Hoepen and other members of the herbarium for
naming plant specimens; Messrs N. Jarman, J. W,
Morris, J. C. Scheepers and J. Vahrmeijer for helpful
comments; and Mrs M. L. Jarman, Mrs G. E. Thomas
and Miss L. Teversham for technical assistance,
including drawing of figures.

I also gratefully acknowledge the contributions
made by the following persons: Mr D. R. Mason
for his unpublished geological and physiognomic
maps of the reserve which he put at my disposal;
Dr H. Jansen and Messrs B. Meinster and W. C. P. de
Vries for geological information: and Dr P. J. Gouws
for help on the soils.

OPSOMMING

Die plantegroei van die Jack Scott-natuurreservaat is hoof-
saaklik met behulp van die Braun-Blanquet-metode geklassifi-
seer. Die habitatkenmerke, fisionomie, totale floristiese samestel-
ling, differensiérende spesies, bome en struike en prominente
grasse en kruide van elke gemeenskap word verstrek. Blootstel-
ling, grondtekstuur, geologie, helling, aspek, mate van rotsagtig-
heid en vroeére bewerking van die grond is, in volgorde van be-
langrikheid, onderskeidende habitatkenmerke. Die klasifikasie
korreleer goed met die uitstaande fisiografiese en klimatologiese
variasie in die Reservaat en individuele gemeenskappe sluit oor
die algemeen nie meer as een van die hoof fisionomiese tipes in
nie. Die gemeenskappe is potensieel homogene bestuurseenhede.
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