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1.1. The studl area 

CHAPTER ONE 

INTROOOCTION 

1 

The Umfolozi Game Reserve lies in the summer rain
fall region of South AfricA Ann :is Rituated in Zulu18nd, 
wi "thin the Province of Natal, at latitude south 280 ;>0' and 

" 0' longitude east 31 50 (Fig.l). The centre of the Reserve is 
abou·~ 50 lan west of where Lake St. lucia Estuary opens into 
the Indian Ocean. __ The RAsArve is 493 lan2 in area. 

The study area was first proclaimed as a Game 
Rp.serve in 1897. From then until 1947 the entire Reserve 
was deproclaimed over several periods, for the years 1920, 
1932 to 1939, and 1945 to 1947 (Vincent, 1970,pp 13-16). A 
considerable amount of jllega1 hunting took place in the 

"Reserve since its initial proc1a;nation even though the shooting 
of game in some p~rts was supposedly controlled by issue of 
licences; the southem portion of the Reserve was defined as a 
Special Shooting Area from 1916 until 1918, and a large 
number of trophies were talcen. 

Several outbreaks of nagana, which originated in 
game animals and was spread by tsetse flies to infect cattle 
in nearby farmland, were amongst the main reasons for h<:liring 
the Reserve deproclaimed. From 1932 to 1951 the ReservewaA 
given over for administration by the Division of Veterinary 
Services whose task was to control the tsetse flies. By 1952 
the flies were eliminated - but at the co s t of some 30,000 
head of game slaughtered in the Reserve, and an even larger 
number in areas surrounding the Reserve (Mentis, 1970, pp 366 

373). 
Vegetation management in the Reserve was virtually 

left to chance for the period from 1897 to 1952 such that 
thicket encroachment and over-grazing of the veld have become 
progressi'/ely more evident in recent years. ," Deterioration of 
the natural pasturage has largely be'en the result of marked 
increases in the numbers of indi,genous herbivoreF.t which have 
proliferated since cessation of the anti-nagana slaughter. 
Successful control of poaching, an a bsence of epidemic 
diseases ands low density of predators have allowed the 

/INSERT FIG.l 7 



herbivore proliferation. Over-grazing might have been 

aggravated through the necessary construction of fences along 
the east, south and west bound8ries of the Reserve. Animal 
migrations, which might otherwise have taken place during . 
times of drought or over-popll 1 Fltion, have b.een discouraged by 
the fence, by farming and by other human disturbance beyond 

the fence, so that the herbivores are largely confined 

within the sanctaary of the Reserve. 
Effective conservation of the vegetation and 

animals ho3 ·s been made possible since 1952 when . the Reserve 

2 

was placed under the direct control of the Natal Parks, Game 
Flnd Fish Preservation Board. The Natal Parks Board aims at 

producing a scientifically based plan for -the management of 

the Reserve and, towards this end, requested the author, in 
1967, to study the ecology of plant communities in the Reserve. 

The results of the study are embodied in this thesis. 

1.2. Objectives and presentation 

The main o~jectives of the study were to identify, 

describe and map the plant communities of the Reserve and to 

explain, as far as poasible, some features of their succession 

and ecological relntionships. The capability of the veld 

to support the associated animals was also to be investigated • 
. Some physical backgro;,md needed for an under

standing of the vegetation is given in Chapter Two by an 
account of the topography, geology, Roils and climate. A 

topography map provided consists of the South Africa 1:50,000 
sheets issued by the Govern;nent Printer, Pretoria; the sheet 
references being 2831: BA, BB, BC,BD. The topography map 
includes p18cenamAs, most of which are written in Zulu. The 
Zulu spellings are controversial and those written on the 
topography map often differ from those in the text. The 
text spelling s were !'mpplied by Mr John Vincent on the 
uuthority of Mr R. Mayne, . Zulu linguist and law court 

interpreter, and ure regarded as being the more accurate. A 

place riamos map eiving accurate spellings is, therefore, 
provined in addition to the topography map. Copies provided 
of topography, landsurface, geology and vegetation maps are 

all drawn to a scale of 1:50,000 so thnt a direct comparison 



is possible.. A 11 the maps are plClced in Appendix I which 

is a folder 10c8ted on the front cover of this book. 

jINSERT APPENDIX I ON FRONT COVER! 

Chapter Three is devoted to methods used for 
investigation of the vegetation. The main part of this 
study is presented in Chapter Four which is an account of the 
plant ecology. The various plant communities are 
physiognomically described wi th the aid of photot,;raphs, and 

·are floristically described through reference to tables 
giving quantitative floristic composition. The extent and 
distribution of the communities is portrayed in the vegetation 
map given in Appendix I. Plant names are gi '.ren to 

SPecific level in the text, but are fully quoted with author
ship included in Appendix II, which is a check list of all 

plants recorded in the Res6rve. 

/INSERT APPENDICES II and III NEAR BACK COVER! 

Some biotic influences are mentioned in Chapter 

Five which also contains a brief historical record of human 
and animal populations. A list of the larger ma~mals in 
the Reserve is given in Appendix III. Chapter Six contains 
an evaluation of the procedures used for inve s tigation of 
the vegetation as wAll as a general discussion on the plant 
ecology. This leads to some management recommendations 

offered in Chapter Seven which may mainly be of interest to 
·personnel of the Natal Parks Board. 

All photos in this report were taken by the 
~uthor except for Photo 16 which was kindly len t by Mr D. 
Rowe-Rowe. A white rod shown in s ome of the photos i s a 
marker one metre in length. The loca lities where the photos 
were taken ure indicated on the 1undsurface map; the 
numbers· on the mup coincide wi th the photo numbers given in 
the text, and the arrows give the camera direction. 

A summary and u list of cited refarences are 
provided near the cnd of this report. The recommenda tions 
of the Committee on Fonn a.t~d Style of the Conference of 

Biological Editors (Anon.,1964) were gerierully followed for 

3 



the USU f~C of (Illbrcviations, of decimul points and of commas 

in nunl (; r als . 
This report can be regarded as an inventory and 

partial expla.na tion of some features in the Reserve; and 
should be of some use 8S a background for management, as a 

s ource of ancillSlry inforrnntion for other research, and as 
. a guide for the preparation of displays which cou.ld help 

visi to:~s to understand and er..joy the wilderness of the 

Reserve. 
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CHAPTER TWO 

PHYSICAL FACTORS 

2.1. Topography 

Most of the topographic features of the Reserve 

described below Grc shown on the topography map. Place 

n ar.1e s , spelt correctly, C[Cln also be located on the place 

name s map . 

!INSERT TOPOGRAPHY AND PLACE NAMES MAPS AT APPENDIX I7 

The area of the Reserve is part of two great 

valleys c a rved out by the Black and White Umfolozi Rivers 

which flow near the northern and southern boundaries 

respectively . The Rivers enter the Reserve from the west; 

their sluggish and meandering courses (Photo 1) gradually 

converging t ONords and finally meeting at their confluence 

in the east . 

jINSERT PHOTO XI 

An almost wedge shaped watershed of higher lying 

grou~d, broadest in the west at about 20 kID wide and 

diminishing to a point at the conflup.nr.e in the east,protrudes 

acro s s the centre of the ReGer~e and separates the rivers. 

St arting from the highest point, Zintunzini at 579m altitude 

on the we s tern bounda ry of the Re serve, the watershed falls 

irregularly in altitude through a series of ridges until it 

meets the confluence , the lowe s t point in the Reserve at an 

altitude of about 45m, on the east boundary. 

The sUlTImi t of Khukho in the north-weRt is a good 

vant 8pe point for obtaining a general view of the Re s erve and 

its surroundinr:s . Westwards, scarred and he avily over-grazed 

f a rm count ry beyond the Re serve' s boundury rises steadily 

cowards Mahlabatini (Fig.l) at 843m Clltitude. Northw8rds, 

the 00 s erver peers tlowrl into the great trough of the Black 

Umfolo zi Valley . Beyond the Vulley a clear view is obtained 

of the blue-green Hlabisa Heights, altitude 512m, which stand 

out as a ridge along the horizon well beyond the Reserve's 

6 



Photo 1. The Black Uafolozi Ri\'er (.Idelle distance) flolls sh .. ggishly, froGl left to right,along its 
gently graded, sinuous channel on the low lying, rather flat, Quaternary Surface. 
Various woodland cOllunities stretch for several klloletres In all directions frol the 
River. In the foreground, succulent Aloe larlothll Is protected by sOle dead, 
persistent leaves frol fires which occasionally burn the Theleda Grassland. Kplla,9.5.10. 

Photo 2. Sedllents of the Beaufort Series constitute a parallel series of slal1 ridges and valleys 
in the east of the Reserve as far as the White Uafolozi River, which flolls fro. left to 
right across the centre of the photo. An Open Woodland of Acacia tortilis occupies the 
ridge tops, and a denser, Closed Woodland of Splrostachys africana occupies str881 banks. 
Kgqizlleni Pan lies In a depression close to the near bank of the River, right of centre. 
Fro. the far bank, various woodland cOI.unlties, fully exposed to tho sun, stretch 
Inter.lnebly to beyond the horizon. Ciyana, 7.1.70. 



northern. bound(J rv. Small patches of green forest, not 

rapresented anywhere in the drier Reserve, are just 
discernible along small valleys on the south aspect of the 

Hlabisa Heights. Looking to the east, which takes into 

view most of the Reserve, and to the south, a scenery of 
interminable small ri:iges, hills and valleys, stretches ever 
onwar;is across the hazy, blne-grey vista to merge with the 

Zululand Coast Plain on the far horizon. The low-lying 
course of the White Umfolozi River to the south lies 
concealed from view behind the hills. 

The repetitive monotony of the hills and valleys 
is repeated by ~heir rather featureless and seemingly uniform 
vegetative mantle which, at a distance, appears as a · tree 

studd.ed grassveld. Closer examination shows, however, that 
the trees are sparsely distributed on the hill tops, are 
denser on the hill slopes, and are densest along the valley 

bottoms. This pattern is endlessly repeated, with but few 
minor variatio!1S, from hill to hill and from valley to valley 

(Photo 2). 

/INSERT PHOTO 2/ 

7 

More attractive views of the Reserve are seen on 
cleor 'days at dawn and in the late afternoon when an interplay ' 

of sunlight and sh<.i dow emphasises relief. The early rays of 
sunshine pick out a cool, amber toned. mosaic of the east and 

north-eaRt aspects of the many hills and hillocks which 
contrasts against dappled shadoNs representing south and west 
aspects~ The pa ttern is progressively lost as the sun climbs 
higher and, by mid-morning, most of the Reserve apart from a 
few, steep south ~H3pcct scarps is bathed in sunshine. But as 
the sun declines in the late afternoon; a new mosaic gradually 
emerges when west and Routh-weRt aspects show up in warm 
browlls, whilst north-east aspects submerge into shadows. 

Broad topographic features are mo s t easily 

described on a busis of three land surfaces, of Miocene, 
Pliocene and Quaternary ages, v-,hich were found to consti tute 
the landscape of the Reserve. Euch land su.rface was found to 
po~se8s some chur:Jcteristic and fairly easily recognisable 

features asdescri "i.->ed below. The extent and distribution of 



Photo 3. The oldest, Miocene Surface shows on the skyline forled by Zintunzlni Hill, which stands 
about 200. above the younger, Pliocene Surface In the foreground. The debris slopes 
of Zintunzini. facing the calera. are also of Pliocene age. Giraffe browse off the 
ulbrella shaped crowns of Acacfa tortilis. A heavily grazed Panicul coloratul.grass 
CO.lunlty Is too sparse for the passage of fire. 81zo area. 15.3.69. 

Photo 4. The skyline and upper portion of this 1501 high. partially fraglented, north-west 
aspect debris-slope are of Pliocene age. The lower portion and the reed colonised bed 
of the White Ulfolozi (foreground) are of yo~ngest. Quaternary age. The River Is 
scarcely flowing during a dry season. A COlbretul apiculatua Closed Woodland covers 
the debris-slope. Ndleke. 6.7.10. 



the thrce l:mu surf:Jces is sho\fol11 on the hltld surface map 
10c8ted in Appendix 1. This map was drawn by takine, into 
account some conspicuous chanGes in gradient shovvn by contours 
on the topography map, and by correlating the gradient 
changes with certain features including nickpoints, boulder 
beds, changes in soil colour and depth, seen in the field. 

/INSERT LANDSTJRFACE MAP AT APPENDIX 17 

/INSERT PHOTO 37 

The oldest or Miocene Surface of the Reserve is 

represented only on and near the summits of the higher hills 

which stand out clearly ap.,ainst the skyline, such as 

Zintunzini (Phot 0 3), ar_d which are, therefore, the most 

useful of landmarks. These hills are, reading from west to 

east on the topography and place names maps, as follows: 
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Zintunzini at 579m, Ntoyiyana at 476m, Khukho at 465m, 

Sokwezeleat 462m, Nqolothi at 429m, Mantiyane at 366m, 
IvThulungu at 339m, Chibilenyathi at 369m, Mp'ila at 344m, 

Luthelezi ::tt 341m, riiJu'ba i::It 355m, Dengezi at 303m, 
Matshemnyama dt 264m, a!ld finally, at the south-eastern corner 

of tile Reserve, is Ciyana at 246m. 
A pattern of diminishing altitudes from west to 

east shown by the Miocene hills above is evidence that the 
Reserve and its surrounding country are sitiBted on the 
eastern flank of the Natal Monocline that dips east by about 
one degree towards the Indian Ocean. The topographic 
feature3 . of' the Reserve have largely result ed from a number 
ofuphe Jvals, each followed by an erosional cycle, on the 

. Monoclinal fhmk (Professor L. King , pers. corn .) 
Towards the end of Miocene times an upheaval 

elevated the Miocene Surface in the we s t of the Re s erve by 

an estimated 240m or so, and by a lesser amount in the east. 
The 240m elevation is estima l;(~d by subtracting the lower 

altitudinal limit of the Pliocene Surface from tha i; of the 

Miocen~ Surface. Elevation in the east wa s lower because, 

accocding to Profe ssor King (pe .r's. com.), uplift was greater 

towards the interior in the west than nearer the co ast in the 

east. 



Photo 5. A broad tract of gently undulating country (centre), is part of the Pliocene Surface 
sculptured by pedilentation. Lubisana Hill which rises to the skyline on the left 
is a Miocene relnant, as is Kantiyane on the right (Iiddle distance),spared frol 
Pliocene pedilentatfon. A crown of COlbretua apiculatul is in the lover rlghthand 
corner. Mphafa catch.ent seen frol "pila encane, 8.5.70. 

Photo 6. A forty cetre high scarp incised through the horizontally stratified, Table Hountain 
Series by the White U.folozi during Quaternary tiles is on the left bank. A white, 
sandy,slip-off slope is on the right bank. "hlolokazana, ~.7.70. 



During an ensuing quiescent period the newer 

Pliocene Surface of the Reserve was formed where river 
incision and pedimentation stripped away nearly all of the 

older Miocene Surface. Evidence of incision by the White 
Umfolozi River is seen at the upper parts of the rugged,near 
vertical scarps formed on more resistant rocks, dolerite and 
sandstone, at Mpila, Momfu and Ndleke (Photo 4). Ext.ensive 
pedimentation produced large tracts of gently undulating 
country which are a main feature of the Pliocene Surface.One 
of these tracts, stretching ut least 14 1an from between 
Mbulunga in the north to I.ubisanu in the south, contains 
cor.si c.crable . portions . of the catchments of the Thobothi, 

Khandeledube, Gqoyini, Mphafa (Photo 5) and Madlozi st reams. 
Many steep debris slopes and hillslope8 that sweep upwards 
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to the Miocene Surface, such as thc near 45 degree hill slopes 

on the eastern aspect of Zintunzini (Photo 3), are also part 

of the Pliocene Surface which resulted frcm pedimentation. 

!INSERT PHOTOS 4, 57 

A second upheBval late in Cainozoic times 

upli.fted the Miocene and Pliocene Surfaces by about 40m in 
the west and by a lesser amount in the eest - as shown by 
altitudinal differences between the Pliocene and Quatern8ry 
Surfaces. 

During the ensuing, quiescent Quaternary period 
the most recent QuaternarY Surface was formed where much of 
the earlier Pliocene Surface was eroded away, mostly t hrough 
river action. The Black and White Umfolozi Rivers were 
rejuvenated; their l.eds were deeply inci:-led such that t he 
scarp at Mpila nO'I ' totals 150m high, the scurp at Momfu 60rn, 

and the Ndleke r.:curp 150m. In addition, a new, 40m high 
scarp ent irely of Quaternury age was fo:rmed by the White 
Unlfolozi a t Mhlolokazana (Photo 6). The greater extent of 

the Quatern:.:lry Surface consists, however, of broad, fairly 

level valles plain t~~.£~ (King, 1951, p 175) als o known as 
alluvial terraces. Some rna ~~nificent views of these terraces 
are po ssible from hill summits on the Miocene Surface, as at 

Mpila, . and from tile edge of the scarps, as at Momfu (Photo 7). 
The almost flat alluvial terraces can be seeh to extend as 



Photo 7. Waters of the White Ulfolozi River have receded to a sluggish flow and have revealed 
a wide sandy bed as the dry season sets in. A fairly level alluvial terrace, 
typical of the Quaternary Surface, stretches outwards frOI the River towards htlls of 
the "iocene Surface on the left horizon, and towards island-like Nqabaneni Hill, which 
is a Pliocene relnant, on the right horizon. The darker trees on the right bank of 
the River are of Riverine Woodland. Succulent Euphorbia tirucalll grows on rocks 
near the lower right corner. South west view frol "olfu, 8.5.70. 

Photo 8. The V cross-section of a typical, rocky drainage line. The lany rocks protect 
saplings fro. fire so that a Closed Woodland of Splrostachys africana and Euphorbia 
tiruca111 grows in the background. A slooth-barked, lightly toned tree of 
COlliphora neglecta (left, middle distance) has shed its leaves, as has a splnescent 
shrub of Dichrostachys cinerea growing In the centre of the drainage line. 
"buzane area, 9.5.70. 
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far as .fo,ur kilometres outwards from both bank s of the Black 
and White Umfolozi Rivers. Less extensive alluvial terraces 
are also seen on the Quaternar~T Surface in places along the 

lov/er reaches of all tributary streams, but are more 
conspicuous along the Gqoyini and Mphafa Streams. 

/INSERT PHOTOS 6, 17 

Dra:i.r.a l.::,e of t11e R6fjerve is effected through many 

UlUlallleti dr~i!lage linef.~ , several stremIls, and trJ.cBlack and 

Whi t e Umfolozi Rivers. 
The drainage lines and streams are responsible 

fa!' minor· topogrl:lphic features of s.n6ller vall eys, hillocks 

and gent le ri ses wr.ich break up and add vari e ty to t.r.e rna j or 
features of the Reoerve, \o'lheth£;:!r the tcps of the high hills 

conprising the Miocene Surface, or the steep debris slopes and 

gently undulating country characteristic of the Pliocene 

Surface, or the broad, rather flat alluvial terraces extensive 

on the low-lying, Quaternary Surface. 
The drainage lines are mostly found · on the 

higher · country ncar hill tops and on steeper hill slopes. The 
drainage lines usually have, therefore, rather steep gradients, 
anywhere from about 50 to 10 degrees, and rocky~ V-section 
channels (Photo 8). A drainage line runs in an almost straight 
course down slope for a short distance of not usually more 
than one kilometre before more gentle terrain is encoun~ered, 
and where it will open into a stream. 

/INSERT PHOTO 8/ 

All streams in the Reserve are tribut ari e~l of 
either the Black or the White Umfolozi Rivers . The larger 
streams in the Re serve (reading clockwise from the north,,"" 
west corner of the place names map) include t he Thobothi, 

Gqoyini, Thumbu, Ketheni, Fuyeni, Gome, Munywane, and the 

Madlozi in the s outh-west. The Mphafa and Mfulamkhulu 
drain from the west-central part of the Reserve into the White 
Umfolozi~ The streams mostly lie .in slightly sinuous 

courses having gentle gradients of about five degrees and less. 

The streams, when viewed in cross section, typically show 



Photo 9.. The vertical, earthern bank of the streaa has been eroded to reveal plant roots, 
which are confined to the A soil horizon and which do not penetrate the hard B 
horizon. Finely plated, black, lower Ecca shale (foreground) occupies the dry 
strea. bed. A white tufa of carbonate salts, about 30cm thick, is deposited on 
the shale (behind the feet of the figure). Bed of Munywane Stream, 23.7.68. 



Photo 10. The Gqoyini Is a typical streat which, in coaton with all other streals and 
drainage lines in the Reserve, flows only during rainy spells. Note the 
black silt, a result of soil erosion, trapped to capacity on the upstreal 
(right) side of the causeway. and the debris of dead trees deposited by 
floodwaters on the downstream (left) side. Dark green foliage of a large 
tree of Schotia brachypetala is seen to the left of the Spirostachys Closed 
Woodland on the far bank. The foreground includes a leafy seedling of 
Euclea shilperi and soae grasses of Bothriochloa insculpta in flower. 
Gqoyini Streal, 9.5.70. -



Photo 11. The pool of water In the Mphafa Vaterhole (foreground) Is stored over frol an 
unseasonal rain storl In the dry season. The Vaterhole Is part of the lost 

recent, Quaternary Surface. The figure stands on the older, Pliocene Surface. 
A nickpolnt, being the allost vertical rock face lying frol below the figurels 

feet to just below the water surface, Is the Intersection between the two Surfaces. 
The nlckpoint Is on horizontally bedded Middle Ecca sandstone, where tall 
Euphorbia tirucalll and rosette-like Aloe vanbalenll grow. Acacia sPP. and 
Splrostachys afrlcana are on the Pliocene Surface behind the figure. 
"phafa Vaterhole. 6.5.10. 

Photo 12. The Fuyeni Stre81 flows froa the left to leet the well grassed, broad slip-off 
slope on the south bank of the Vhlte Uafolozi, which lies to the right but is 
not Included by the photo. Horses (saall) and white rhino (large) graze a coarse 
Grassland on the slip-off slope in the foreground. Dark trees of Acacia 
robusta and pale reedbeds occupy part of the bed of the Fuyeni Stream. 
Nakalisa, 6.7.70. 
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almost vertical earth banks, from one to three or more metres 

deep (Photo 9), and have flat bottoms from two to ten or more 

metres wide (Photo 10). 

/INSERT PHOTOS 9, IQ/ 

Of particular interest is a distinct break or 

nickpoint (King, 1951, p 174) seen in the bed of the .Mphafa 

Stream at the Mphafa Waterhole (Photo 11) at the 168m (or 

550 ft) contour. The stream bed falls so.me five metres at 
the nickpoint so that a waterfall is seen when the stream 

flows. This nickpoint marks a point where the upper and 
older Pliocene Surface is intersected by the lower and younger 
Quaternary Surface. The Mphafa floVis through a mature, 

fairly wide valley with gently sloping flanks on the Pliocene 
Surface above the ~~ckpoint, and through a youthful narrow 
valley having . steep flanks on the Quaternary Surface below 

the nickpoint. 

/INSERT PHOTO IV 

The Black and White Umfolozi Rivers flow 
sluggishly westwards at gentle gradients avera ging at about 

0.6 metres per kilometre. Their channels v ary in width 
between a minimum of 50m to a maximum of 500m and follow 
meandering pa ths which, in man.y places, a s at Mhlolokazana 
(Photo 6), Ndleke (Photo 4), Mahobobosheni and Makami sa along 
the White Umfolozi, turn tortuously and sUddenly chane e 
direction. At these and other places where a river sUddenly 
changes direction, the under-cut slope or bank of the river 
typically lies immediately against a toweri ng , ru gged 
Qua tern2ry scarp; whilst the slip-off slope on the oppo si t e 
bank consists of a brond, even up to 500m wide in extreme 
examples as at Makamisa (Photo 12), expanse of sand that is 

grassed or bare. However, for the greater part of their 
courses where the Rivers run more or less s traight, they are 
lined by sand banks about 25m wide and about five metres high. 
The sand banks most often . pass with a small incre.ase of one 
or two metres in altitude, into flanking red to orange 

coloured soils of the Quaternary alluvial terraces. ·. 



Photo 13. These slall pans were filled by surface runoff following an unseasonal rainstor. 
during the dry season. Trees of Acacia nilotica (left) and A.tortilis (centre and 
right) are present. Sparse, heavily grazed and tralpled Uroehloa tossalbieensis 
grass surrounds the pans which are used by ani.als for drinking and wallowing. 
"adlozt, 9.5.70. 

Photo l~. A recently for.ed gulley - note plant roots exposed on the right bank but confined 
to the lore perleable, upper part of the soil profile. Such gullies are found in 
most bottollands of the Reserve and result frol over-grazing of a once protective 
grass cover. A few grasses forting the now sparse cover include Panicum .axilul 
(lower corner, left) and Sporobolus nitens (on the brink of .the far bank of the . . 
gulley and towards the right). SOle white carbonate nodules, typical of soils 
of the Botto.land Association, are exposed in the far bank. Near Gqoylni Stre8l, 
6.5.70. 
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/INSERT PHOTO 12/ 

2.2. Water 

Surface water in the Reserve io abundant only 

during the rainy summer season which extends from October to 
March inclusive, when 72 percent of the mean annual rainfall 
is recorded. Water can be found at times, but not always, 
during .this period in many places fairly well distributed 

over the -Reserve, whether in small pans, in drainage lines 
or streams. But water is scarce during -the dry winter 
season~ - from April to September inclusive, when 28 percent 

of the rainfall is recorded. The small pans, drainage lines 

and streams are then normally bone dry, and water is 
obtainable only from a few widely separated perennial sources, 

including a few springs, one or two large pans, and the two 

Rivers. 

2.2.1. Seasonal water 

Many small pans, rarely more than ten metres in 
diameter, scattered about the Reserve are filled only by 
surface runoff following rainstorms (photo 13). Their waters 
persist for but short periods of several weeks and, if not 
repleni-shed, dry out because of high evaporation. Some of 
the smalier pans develop where animals, including warthog and 
rhinoceros, wallow in a depression formed where an antbear 
has burrowed into a termite mound. The depression is filled 
by runoff and ' is gradually enlarged over the years by 
walloWing animals. An impervious clay 8eal forms on the 
floor of the depression so that water does not oaoily seep out. 

/INSERT PHOTOS 13, r.i7 

For the greater part of the year, particularly 
durine the dry season, there is no visible water flow in any 
drainage , line or stream in the Reserve. Water rushes in 
sudden torrents down the drainage lines and streams only 
during and after rain storms. After rain storms flow persists 



Photo 15. The stagnant, perennial vater of Kgqizvenf Pan fs lfned in places by reedbeds. The 
water Is replenished by seasonal flow of the Kgqizweni Streal, which enters fro. the , . 
. Iouth, and by occasional overflows vh.n floods overtop the banks of the White U.folozt · 
River. The River lies 200. north of the Pan, but 'the tvo are not directly '-
connected by a channi 1. 'View fro. the north shore of Kgqlzwenl Pan, 4.7.70. 

Photo 16. The ctlst of a saall, turbul.nt flood approaches down the White Udolozf River and 
over-rfdea the slover, calar vaters of nonal flow se.n on the Jeft. Riverfne 
Vo~~_I~_9".CMII .~ .~ .. p sand -of the f.,. bank. l19ubenl, 1.4.63. Photographed by 
O. ROVi-Rove. . 



for a few hours in the drainage lines, and for one or two 

days, depending on the amount and duration of rainfall, in 

the streams. 
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Flood waters of all streams in the Reserve are 

always densely turbid from soil eroded out of the catchments. 
Photo 10 illustrates some of the silt load of the Gqoyini 
stream deposited behind a causeway. Extensive gulley systems 
are developing near all streams because overgrazing has much 

reduced the protective grass cover (Photo 14). 

2.2.2 • . Perenni81 water 

A few perennial springs present include one in 

each of the Ntshiyana and Nyonikazana.Streams, the Ngomane 
spring at a source of the Gome stream, and a spring on 

Nqolothi Hill. The springs give out little more than an ooze 
or feeble trickle of rather saline water. 

Substantial waters covering a hectare or two are 

contained throughout most years by the Mgqizweni (Photo 15) 
and Dadethu Pans. The two pans lie close to the White 

Umfolozi River; their waters are supplied by overflows from 

the River, and by seasonal stream flow. The Mgqizweni Pan 

is known. to have dried up twice in recent years, in 1936 and 
in 1952, whilst the Dadethu has dried up more often (Vincent, 

1970, p 9). 

/INSERT PHOTOS 15, 16/ 

The White Umfolozi flows throughout the rainy 
season, normally at a depth of less than one metre, but 
usuallY dries out during the dry sea son when surface wat er 
can be found only in occasional pools . Sub- surface water 
i s then obtainable by digging to a depth of about one metre 
into the sandy river bed. Baboon and warthog were s een to 

scoop out hollows in the river bed and so make water available 
to them s elves and other animalc. 

The Black Umfolozi River has a perennial flow --and, even though flow is much reduced during the dry season, 
the only reli :Jble water source in the Re s erve. The 

survival of many wild animals would be doubtful were the Black 
Umfolozi to dry out completely during a dry season. 
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Agricultural malpractices in the c8tchment wes t of the Re s erve , 

such as removal of the protective vegetation cover by over
grazing, that result in flash floods rather than in sustained 

year-round flow, could lead to drying out of the River. Any 
large increases in the amount of water abstracted upstream of 

the Reserve for irrigation purposes during the dry season 

would aggravate the water shortage. 
The Black and White Umfo10zi Rivers are both 

subject to sudden floods after rainstorms. Photo 16, taken 
in the Reserve by Mr D. Rowe-Rowe, illustrates a small flood 

on the White Umfolozi. Some idea of the terrible force 
attainable by flood waters is exemplified by the severe, 
unseasonal floods of July, 1963. Heavy rains started falling 
on . 2 July, 1963, and continued until 4 July, on which day 
281.5mm rainfall was recorded at Mpi1a. According to Mr I. 
Player (unpublished records of the Natal Parks Board) and Mr 

N. Steele (1968, pp 107-110), the White Umfo10zi at 
Mahobosheni, normally about 50m wide when flooding, was 1.6 

km wide and possibly over 15m deep. The Black Umfo10zi rose 
more than' 16m above its bed. Raging floodwaters flooded ' 

over the river banks and, according to Mr Steele, swept away 
hundreds of animals as well as about two thirds of the large 

Ficus sycamorus trees lining the banks of the Black Umfolozi. 

Huge trunks of F. sycamo~, larger than one metre in diameter 
and about 16m long , rest today near the River beds as 

testimony of the force of those floods. As a result of the 
floods the Black Umfo10zi acquired and still retains a sandy 
bed whereas its bed was previously rocky (Vincent,1970,p 9). 

2.3. ' Geology 

The most detailed available geological map of the 
area of the Reserve (Van Wyk, 1963) wa s, at ~ scale of 
1:500,000, too small to show much detail. A new geological 
map at a scale of 1:50,000 was, therefore, produced for the 
p~rposes of this study. A copy of the new geological map is 
given in Appendix 1. Information for the map was obtained 
from field observ3tions, and from aerial photographs supplied 
by the South African Trigonometrical Survey. The strati
graphic nomenclature used follows Du Toit (1956). 
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/INSERT GEOLOGY MAP AT APPENDlt XI 

2.3.1. Sedimentary rocks 

Sedimentary rocks of the Cap e and Karroo Systems 

are found. in the Reserve. All sedimentary rocks in the 
Reserve have an 8llnost horizontal stratifi cation, or dip 
eastwards by a few degrees. The sedimentary rocks are 
d.escribed below in a sequence starting with the oldest strata 

and ending wi th the most recent. 

2.3.1~1. Table Mountain Series 

Distinctive pinkish to purple quartzites and 

sandstones of the Table Mountain Series of the Cape system 

are the oldest ro ck outcrop in the Reserve. They were seen 

only in the Mhlolokazana area where they abut as a 40m high 

scarp against the east bank of the White Umfolozi River 

(Phot6 6). 

2 • 3. 1. ·2 • Dwyk a S e ri e s 

oldest rock. 

Dwyka tillite of the Karroo System is the next 
Some undulating country between ·the Madlozi 

Stream and t he western boundary is fonned on the tillite. 
The ti.11ite contains boulders, pebbles and angular fragments, 
of granite, sandstone, quartzi t e, gneiss and granodiorite 
ranging in size from 50 c~ to 0.5 cm as well as finer debris. 
The tillite is blue-grey and. weathers to yello\,\,- brown. 

2.3.1.3. Lower Ecca 

Finely plated, easily weathered, black, Lower 
Ecca shale of the Karroo System i s next in sequence. The 
shale occupies some lower-lying country in the Reserve 
including parts of the gently undulating Pliocene count ry in 
the Mphafa and Gqoyini catchments. The shale is mostly 
concealed by deep soils but is occasionally exposed, 
particulurly in streambeds as in the Munywane Stream (Photo 9). 
Water percolates easily between joints in the finely plated 

shalo. If the percolating water contains dissolved 
carbonate salts, a tufa of wlrite, encrusting salts is deposited 
on the shale surface and between the joints when the water 



Photo 17. "duba Hill on the horizon has a terraced topography of scarplets. covered by a Closed 
Woodland, alternating with benches covered by an Open Woodland. "duba is part of the 
"Iocene Surface as Is the vell-grassed foreground, which Is covered by The.eda 
Grassland. The whit. flowered tree In the foreground Is DOlbeya rotundifolla; 
behind it is tall Aloe larlothii. Chlbllenyathl, 6.1.10. 

Photo lS. Large boulders of "Iddle Ecca sandstone protrude on the rocky scarplets. A dark, 
COlbretul aptculatul Closed Woodland grows on the scarplets. A pale. well grassed 
Open Woodland occupies the hill top and the soil covered bench which separates the 
two scarp lets, and which extends into the foreground. Note the greener and denser 
foliage retained during a dry season by the Closed Woodland COl pared with the 
Open Woodland. Chibflenyathl, ~.7.70. 
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evaparate s (Phata 9). 

2 • .3.1.4. Mi celle Ecca 

The Lawer Ecca shale is aver lain by the Middle 

Ecca beds which camprise a number af layers af white to. grey 
sandstanes interspersed by ather sedimentary layers, 
including mudstanes, brawn shales, and glittering micaceaus 
sh~le~. . Cansiderable v ari e tian in the sandstane texture, 
fram fine particles to. caarse grits and pebble inclusians, 
is aften seen an examinatian af 50 ar 100m2 af almast any 

sandstane aut crap in the Reserve. 

/INSERT PHOTOS 17, 187 

A terraced tapagraphy cansisting af alternating 

. scarplets and structural benches is farmed aut af the Middle 

Ecca beds (Phatas 17, 18). The hard sandstane strata are 
. . 

mare resistant to. weathering and tend to. persist as racky, 

fissured scarplets, whilst the athersafter strata weather 
maTe rapidly to. leave gently slaping benches. When a mare 

rapidly weathering, safter stratum undermines an aver lying, 
harder stratum, baulders af the aver lying stratum break aff 

and litter the bench. A few small caves, as near Lubisana, 
are evi dence af s uch undermining . The scarplets and benches 
run almost parallel to. hill cantaurs because the Middle Ecca 
beds have an alma s t harizantal stratificatian. Extensive 
tracts af terraced tapagraphy are faund in the Mduba,Buthelezi 
and Game area s in the sauthern half af the Reserve . 

Bett er mai.flture candi tians prevail an the sand
stane autcrap s and s carplets than an aut crap r; af at.her rock 
types in the Re serve . The Middle Ecca sandDt anes a r e ane af 
the be ~t a4uifers i n Sauth Africa (P r afess or L. King , pcrs . 
cam.). The be t t er maisture candi ti ons ariGe partly f ram 

. water held in int erstices, pares and crevices in the sandstane , 
,lJ) d partly fram mare ephemeral maisture arising from rain, fog 
:.m d dew that ga thers an and trickles dawn the rock f aces. 

2.3.1.5. Starmberg sodimcnts 

The yaungest sedimentary racks faund in the 



Photo 19. During a drought period, a high water table Is held on the upstreal side (right) 
of this dolerite dyke (centre) which Intrudes lower Ecca shale, and a lower 
water table lies In the pool on the downstreal side (left). See text for 
explanation. Note plant debris fro. plants lying trapped, about two letres 
above the stre3lbed, in branches of an Acacia robusta sapling. S.all plants 
of Phraglites australis grow at the waterls .edge. Munywane Streal, 23.7.68. 

Photo 20. Shallow, stony soil typical of uplands Is visible beyond the fence where far.land, 
outside of the Reserve. is heavily grazed by dOlestic livestock. The same 
soil extends into the foreground, within the Reserve, but Is concealed by a 
dense stand of the Theleda - Panicu. Co •• unlty, which Is lightly grazed by 
Indigenous herbivores. An Acacia tortills Open Woodland contains sOle leafless 
trees of Sclerocarya caffra; young Acacia SPP. saplings invade the grass 
layer which Is too sparse for burning beyond the fence. Fewer saplings occur in 
the periodically burned, dense grass stand In the foreground. Westwards view 
fro. the Miocene Surface at Khukho, 14.7.69. 
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Reserve are sandstone, shale and mUdstones of the Stormberg 
Series. Their stratigraphy was not positively ascertained 
but they · seem to be from the upper part of the Cave Sandstones. 
These rocks occupy country lying between Qaqualwempisi and 
the east boundary fence where they constitute a parallel 
series of low-lying ridges and intervening valleys (Photo 2). 

2.3.2. Volcanic roc~s 

Volcanic rocks found in the Reserve include 
dolerites, basalt and rhyolite of the Karroo System. Only 

the more extensive outcrops of these rocks are shown on the 

geological map. 
Numerous dolerites have intruded through the 

sedimentary strata. The dolerites crop out as extensive, 

almost horizontal sills covering up to 50 ha and more, as at 

Mbulunga, and as almost vertical dykes ranging from less than 
one metre thick to several metres thick. The dykes are so 

plentiful and of such universal distribution th.'=l t they can be 

found in almost any 50 ha portion of the Reserve. The 
dolerite is a very fine grained, dark, homogeneous rock which 
on weathering fonns almost spherical, red-brown boulders. 

Although water is often held in shatter zones 
associ ·'3ted wi th dolerite dykes, unfragmented dolerite is 
impervious to the passage of water. Thus water movement 
through a sedimentary rock can be arrested at a barrier created 
by a dolerite dyke, and the water dams up behind the dyke. 
Photo 19 shows a higher water table contained on the upstream 
(right) . s:lde of a dolerite dyke than is contained in a pool 
on the dovmstream (left) side of the dyke. This photograph 
of the Munywane Stream was taken during the dry season and 
no surface flow was detected; surface flow being known only 
di.lring and ~f ter rainstorms. Arrest of 8ubte.rranean flow 
through s::=md in the streambed unci through Lower Ecca shale, 
here intruded by the dyke, probably accounts for the pools of 

water . Subterranean water could well be stored against some 

of thp- dolerite dykes situ.ated elsewhere in the Reserve. 

/INSERT PHOTO 19/ 
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The basalt. was seen only on the summit of 

Ciyana Hill, at the south-east corner of the Reserve, where it 

caps underlying Stormberg sediments. The basalt is rather 

like dolerite in appearance, but contains many small white 

amygdales about one millimetre in diameter. 
The rhyolite is also rather like the dolerite in 

appearance, but is light grey and contains a fair amount of 

quartz. The rhyolite outcrops in the form of acid dykes, of 

which only a few were found in the Reserve. The acid dykes 

are particularly resistant to weathering; they stand out 

above the surrollnding country as narrow ridges, abollt five 
metres wide and a few metres high. The acid dykes are qllite 

easily confused with the fault brec.chia described felow. 

2.3.3. Faulting 

Several faults in the Reserve, of which only the 

longer ones are shown on the eeology map, have displaced rock 

strata both l8terally and vertically. Two of these faults 

warrant me!1tion. 

One long fault is aligned north-south along the 
Madlozi Valley. This is the most conspicuous fault in the 

Reserve becallse parts of its length are marked by a one to two 

metre wide outcrop of hard, grey, fault brecchia . that protrudes 
about one metre above the soil. Upward movement of land to 

the west of the Madlozi fault has brought the Table Mountain 

Series closer to the surfac~ so that it is visible at 

Mhlolokazana; were it not for the fault . and upward movement, 
the 'fable Mountain Series wOllld have remained concealed at 
depth. 

Another long fault runs along the western margin 
of Qaqua1wempisi Hill near the sOllth-east corner of t he Reserve . 
Rock str:lta on the et)st of the fault have been displaced down

wurds ~o th3t the younger and stratigraphically higher rocks 

of the Stormbere Series are exposed, as on Qaqualwempisi and 

Ciyana. Older and stratigraphically 10'Nor rocks of the 

Beaufort Series, which lie in between the Ecca Series and the 

StoY'l!lberl', Seri~s, are concealed below thE:.! Stormberg Series in 
the south-east of the Reserve. 

2.4. Soils 



::;.o le 1. A correlation of Woodland 0 Communi ties and some soil, topographic and rock features ill l'n:fo lozi Game Reserve . 
nomenclat ure after Van der E~k , Macvicar and De Villiers, 1969. 
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2.4.1. Introduction 

Soils were investigated after the various wood

land communities in the Reserve had been determined. Four 

stands from each of the woodland communities were selected 

,for purposes of studying the soils. The four st ands selected 
from each community were not si-!ill.ated in close proximity to 

each other within one region of the Reserve, but were widely 

separated in different parts of the Reserve, whether in the 
centre, or to the north, south, east or west. A stand was 

selected because it contained the dominant species of the 
community in question and seemed, to the author, to be typical 

of the community with regard to the other species present. 

A soil pit was excavated at about the centre of 

each stand. Soil profiles shown in the pits were examined by 

Mr R. Ludorf, pedologist at Cedara College of Agricult ure, who 

kindly identified the soils to soil form and, when possible, 

to soil series. Information from the soil pits was 

supplemented by many additional observations in streambank s , 

gulleys, and road cuttings,made initially by Mr Ludorf, and 

later by the author. 

All of the soil forms and most of the soil 

series seen in the Reserve are also present in the Tugela 

Basin and have been defined and described by Van der Eyk, 

Macvicar and De Villiers (19 69). Soil nomenclature and 

definitions used in this study are, therefore, taken from Van 

der Eyk et al (1969); but certain features suc h as soil 

depth and parent material are described from pr'ofile s seen in 
the Reserve. Chemi cal and mechanical analyses were not done 
on t he soil pr ofiles in the Reserve to confirm Ser1.8G 
identifi cati ons which should, therefore , be regurcled as 
tentative. 

Soils in the Re se rve were found to be classj.
fioble into one of three Soil As s oci at ions, ei ther Upland, 
Bottoml::md or Ri verine, depending on their topographic 

uitua tibn as expluined in the relevant sections below. 

ilNSERT TABLE 1/ 
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The soils could fairly easily be correlated with 

the woodland communities and the rock substrate, as well as 

wi th topographic si tuation, as is shown in Table 1. This 

Table serves as a summary when soil details are described 
below, and when relationships between the woodland communities 

and their. hnbitats are described in Chapter 4. 
A more detailed examination of the soil than was 

possi ble in the tL!Tle available for this study would be needed 

·for production of a soil map. However, some idea of the 
distri:mtion of a particular soil form or series is obtainable 

by finding . which · woodland community is corre18ted in Table 1 

with the particula r soil, and then by observing the 
distribution of the woodland community on the vegetation map 

given at Appendix 1. 

2.4 •. 2. Upland Soil Association 

Soils of the Upland Association are present in 

localities where water run-off drains away fairly rapidly, as 

on hill tops, hill sides, debris slopes and the structural 

benches of terraced topography. 

The upland soils are usually stony, shallow at 

usually 50 cm and less deep, and leached (Photo 20). The 

soils have a low moisture storage capacity on account of their 

stony and · shallow nature. Plants growing on the uplands 

experience, therefore, severe soil moisture stress during the 
dry, winter season, and can also experience drought during 
rainles~ spells that may be protracted for several weeks on 
end during the summer. The upland soils are so leache d that 
Mr Lu,dorf (pers. com.) regards them as being infertile for 
agricultural purpo se s. The upland soils are developed in situ 
and benr a close resemblance to the underlying parent rock, 
but cem be GO shallow and immature, particularly on the 

MLocene Sl!rface, th:'lt they cannot be named even at soil form 
level. Fi ve Upl:J\"ld soils are, however, identifiable where 

lu~;[~ shallow :]11c1 ~; ~ony condi tions prevail, no t ably on the 
Pliocene Surf6ee. 

/INSERT PHOTO 207 
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The Williamson Series is confined to those hills 

made of tillite which lie west of the Madlozi Stream. The 

Williamson Series has a very dark, grey brown, orthic Al 

horizon oV'er a cutanic B horizon containing over 30 percent 

clay (Van der Eyk et al.,1969). 
The Arcadia Series is sometimes found developed 

over Lower and Middle Ecca shales. The shales weather 

rapidly and, for this reason, the Arcadia soils are often 

deep er than other upland soils. The Arcadia Series is a 

margalitic soil having a calcareous, black, vertic Al horizon 
that shows a high, greater than 40 percent, clay content, a 

very strong, fine angular blocky structure, and is fertile 

(Van der Eyk, et al.,1969). In the Reserve the Al horizon 
usually lies directly on decomposing shale or micaceous shale; 

there is no B horizon. 
A common soil of the Upland Association is a 

dark red or brown, as yet undescribed, series of the Kiaora 

soil Form which nearly always occurs in situ over dolerites. 

The Kiaora Form consists of a melanic Al horizon overlying a 

red structural B (Van der Eyk et al.,1969). The undescribed 

series in the Reserve is usually less than 50 cm deep, contains 

much clay; and is mostly stony or bouldery. The undescribed 
series ' would closely approximate with the Kiaora Series 

described by Van der Eyk et ale (1969) were it not for the 

presence of a diffuse zone of minute carbonate particles 

found near the bottom of the B horizon. The presence of 
carbonate particles in a soil of the Kiaora .Form is probably 

ascribable to low rainfall in the Reserve. A higher rainfall 
would have leached away excess carbonates. 

A grey, loose, sandy soil of the Springfield 
Series develops in situ over sandstones and quartzites of the 
Table Mountain Series and over Middle Ecce sandstone. The 
Springfield Series has an orthic Al horizon over a yellow 
apedal, non-calc nreous B Horizon; the B horizon has a low, 
below 15 percent, clay content and consists mostly of sand 

(Van der Eyk; e t n1.,1969). This soil in the Reserve is 
highly water permeable. Water percolates rapidly through the 

A and B horizons which are consequently highly leached and 
infertile. Some of the leached materials are deposited as 
a coating on the surface of the sandstone bedrock underlying 

the soil, where yellow and grey colorations 



Photo 21. 

Photo 22. 

An advanced stage of sheet erosion . typical of Hutton Fori 'solls on alluvial 
terraces. The horizontally spread roots of Ac~randicornuta Closed Woodland 
are confined to the A horizon, and do not penetrate the B horizon. 'Note the 
lany, large, white carbonate nodules exposed in the B horizon in the foreground. 
Carbonate nodules are typical of bottolland soils. Hfula.khulu, 10.5.70. 

A ten metre deep profile of Hutton Form soils is exposed in the distant stream bank, 
cut through an alluvial terrace:-- No surface flow is visible on the sandy strea. 
bed (foreground), which is partly stabilised by a Riverine Woodland and by reedbeds. 
A large tree of Acacia robusta is on the left; reedbeds, and palms of Phoenix 
reclinata, are across the middle distance. Hunywane Streal, 23.7.68. 
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waterlogging during the rainy season. During the dry season 

the soil is very dry. 
The fifth identifiable soil of the Upland 

Associ :ltion, the Mispah Series, is found on the structural 
benches of terraced topography where it develops from a 

mixture of parent materials, mostly of Middle Ecca shale but 

also including some sahdstone and some dolerite. The Mispah 

Series nas a very dark, grey brown orthic Al horizon that is 

low in bases, strongly acid and infertile (Van der Eyk et al., 

1969). In the Reserve the Al horizon is stony, rarely 
exceeds 30 cm in depth, and overlies a very stony rubbish 

horizoncDnsisting of fragments of the parent rocks. 

2.4.3. Bottomland Soil Association 

Soils of the Bottomland Association are present 

in localities where water run-off drains away more slowly or 
tends to accumulate on valley bottoms, on alluvial terraces, 
and on the toe-slopes of pediments where the pediment slope 

gradually merges into a valley bottom. The bottomland soils 

are from one to several metres deep, and are illuviated as 
shown by an accumulation of many large carbonate nodules, 

two or three centimetres in diameter, in their B horizons 
(Photos 14, 21). The bottomland soils are, therefore, said by 
Mr LudQrf (pers. com.) to be highly fertile for agricultural 

purposes. Stones are rare, but the easily erodible B horizons 

are hard and impenetrable to plant roots (Photos 9, 14, 21). 

The bottomland soils have a much higher moisture storage 

capacity than the upland soils, and remain fairly moist even 

during rainless spells in summer. But the bottomland soils do 
dry out during winter and plants then experience a severe soil 
moisture deficiency. 

/INSERT PHOTO 21/ 

Soils in' the bottomlands of the Reserve have 

hieher carbonate concentrations than are described by Van 
der Eyk et al.(1969) for occurrences of the same series in the 

Tugela Basin. The .extraordinarily high carbonate content of 
the bottomland soils in the Reserve is probably ascribable to 
a highly seasonal, low, 635mm mean annual rainfall which is 



insufficient for leaching away excess carbonate salts. 
During the dry season when the soil dries out, the excess 
carbonates are precipitated, and the carbonate nodules 

gradually increase in size and number as the years of low 

rainfall pass by. 
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Eight soil series described below constitute the 

Bottomland Associction. The soils are of transported origin 

and are not, therefore, derived from the underlying rocks. 
The Waldene Series is of minor occurrence, being 

confined" to bottomlands in the tillite country west of the 

Madlozi Stream. The Series is derived from transported 

tillite; has a very dark, grey brown, orthic Al horizon; a 

perched gley containing from 15 to 35 percent clay and fine 

sand; and a soft, plinthic B horizon (Van der Eyk et a1., 

1969) . The soil is badly eroded near drainage lines. 

The Uitvlugt Series is described by Van der Eyk 

et a1. (1969) as a duplex soil having a dark grey brown, loamy 

sand, 6rthic Al horizon with a clay content below 15 percent; 

the Al rests on a perched gley, having a clay content above 

30 percent, which in turn rests on a prismatic, textural B 

horizon. Some extensive gullies are forming in this soil, as 
in the Mphafa catchment. Once the rather sandy, protective 
topsoil has been removed, as in game paths or vehicle tracks, 

the exposed B horizon erodes ver~ rapidly. Waterlogging is 
evident for one or two days after heavy rainfall when many 
shallow puddles of water remain in small depressions at the 

soil surface. The B horizon is very hard and is impenetrable 

to plant roots which are confined to the A horizon. The hard 
B horizon is evidently also impermeable to water and s eems 
responsible for the waterlogging by preventing internal drainage 

of the soil. 
Texturally variable soils are found along s tream

banks which inclU<1c soil mosaics containing several di ff er ent 

series, of which the Bonheim, Rensbur& and Sun Valley are 

the more co~non. All the soils along and nc ar streambanks 
are badly eroued (Photos 9, 10, 14). 

The Bonheim Series has a melunic Al hori zon,with 
more than 35 percent clay, which overlies a dark brown, 
structured, highly calcerous B horizon. The Rensburg Series 
has a dark grey to black, vertic Al that overlies a firm gley 
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which is calcerous in the upper part. The Sun Valley Series 

has an orthic Al resting on a red, calcerous, structured B 

horizon containing 35 percent, and more, clay (Van der Eyk 

et al., 1969). 
The alluvial terraces of the Quaternary Surfac e 

are covered by di s tinctive orange and red tinted soils. The 

soils are the Doveton, Makatini and ShorrocksSeries of the 
Hutton Form. They all possess an orthic Al horizon over a 

red, apedal B horizon. Water easily infiltrates the A 
horizon and ea sily penetrates the B horizon. Clay content in 

the B horizon of these soils varies from 15 to 35 percent in 
the Shorrocks Seri (;s , from 35 to 55 percent i n the Doveton 

Series, and from 35 to over 55 percent in the Makatini Series . 

(Van der Eyk et al.,1969). 

!INSERT PHOTO 22/ 

Soils of the Hutton Form can be very deep, even 

up to ten metres (Photo 22), and are, according to "Mr Ludorf 

(pers.com.), the most fertile of all soils in the Reserve. 

Depletion of the grass cover through over-grazing as well as 

trampling of the soil surface by animals and by vehicle wheel s , 

have resulted in much gulley and sheet erosion. Ero sion reveals 

the numerous, large carbonate nodules responsible for t he 

exceptionally high soil fertility (Photo 21). Another peccili ar 

feature of the Hu t ton soils is an occasiona l inclusi on of 
boulder beds. Beds of boulders, ranging from a few cen t i metres 
to one metre in diameter, worn smooth by water acti on ma rk 
channels previously occupied by river s and st r eams. 

2.4.4. Riverine Soil As s oci ation 

Unconsolida t ed alluvia up to five an d more metres 
J eep cons titut e the Riverine Associ ation. The alluvia are 
un ~lt:l ble and 1'a i r l y easily s tripped away by floo d waters , but 

a re l esse3sily eroded where stabilised by reedbeds and other 
vegetation (Photo s 4, 12, 22). 

A fine alluvium, consisting of mixed sands and 

silt ,isconfined t o the "beds and banks of t he Black and White 
Umfolozi Rivers, and to the surrounds of the 18 r ger pans th:at 

lie close to the Rivers. 
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A coarse alluvium consisting of water rounded 

boulders and pebbles, of sand and silt, is found in parts of 
the beds of the streams, notably the Munywane, Fuyeni and 

Mphafa Streams. This alluvium has accumulated to a 
significant extent only at the confluences of the streams wi th 
the White Umfolozi River, and extends from the confluences for 
distances of about one or two kilometres up the lower reaches 
of the streams. The boulders are deposited in a stream bed 
near the confluence apparently as a result of a reduction in 

.the velocity of stream flood waters, which tend to bank up 
against the mainstream of flood waters in the River. 

Plenty of soil moisture is available throughout 
the year to plants growing on the alluvia, whether as open 

water during the rainy season or as water contained just below 

the alluvial surface during the dry season. Plant 
communities growing on the alluvia are, therefore, the only 
communities in the Reserve which do not suffer a severe soil 

moisture deficiency during the dry season. 

2.5. Climate 

2.5.1. Introduction 

The climatic year in the Reserve is divisible 

into two seasons,a moist summer which extends from October to 
March inclusive, and a dry winter from April to September 
inclusive. Seasons of spring and autumn for the vegetation 
differ somewhat from year to year because of an erratic rain

fall distribution. Vegetational spring can commence in 
September, October or November, depending on when the first 
heavy rains. of the climatic year are recorded; autumn can 
start in April or May, depending on when rainfall tails off 
and when the effects of drought are shown by the vegetation. 

2.5.2. Insolation 

No records for insolation are available for any 
a rea wi thin or near the Reserve. The closest comparable 
loca1itl for which adequate records are available is Estcourt 

in Natal. Estcourt is 70 km south of the Reserve and 120 km 

farther inland (Fig.l), and lies at an altitude about 890m 
higher than the Reserve. Although winter temperatures at 



Table 2. The intensity of insolation ilt noon, expressed as a percentage 
of the maximum possible noon insolation, exp,-'c. tl,d on level 
ground, on north and on south ilspect slopes or severa 1 gradients 
in Umfolozi Game Reserve. Ohtained from d':Iti"1 suppLied by 
Schulze (1970) for a latitu<h' ~"\r 280 30' soulh. 

Slope Percent maximum possible noon insolation 

Gradient Aspect October 1 December 22 April 1 June 21 

0 
0 89.4 99.8 87.3 62.2 

10 0 N %.0 99.8 94.7 75.0 
S 82.0 97.0 78.0 49.0 

20 0 N 99.6 96.6 98.8 85.2 
S 68.0 90.7 65.5 34.0 

30 0 N 99.8 90.7 100.0 93.0 
S 57.0 83.0 52.3 21.0 

40 0 N 96.0 82.0 98.7 98.1 
S 44.0 71.4 38.0 10.0 

Summer Winter 
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Estcourt ore much lower, the summer temperatures and the mean 

annual rainfall (75Omm) are fairly similar to the summer 

temperatures and the rainfall (635mm) at Mpila in the Reserve. 
It is likely that insolation conditions at Estcourt are 

comparable with those at Mpila. 
According to Reynolds (1963,p 7) the longest 

hours of mean daily bright sunshine are recorded at Estcourt 

for winter months of June (8.6b hr), July (8.57 hr), and 

August (8.45 hr); whilst the lowest hours of mean daily 
bright sunshine are recorded for summer months of December 

(6.76 hr), January (6.81 hr), February (6.80 hr) and March 
(6.78 hr).. Slightly longer hours of mean daily bright sun
shine could be eXI ,ected in the Reserve than at Estcourt .. 
Overcast skies are probably less frequent in the Reserve which 
receives 115rr~ less mean annual rainfall than Estcourt. A 
highest daylight du.ration of jURt over 14 hrs in midsummer 
(December 22nd y, and a lowest durati on of ~ust over 10 hrs 
in midwinter (June 21st), are possible for the Reserve (List, 

1951, pp 508, 520). 

/INSERT TABLE 21 

Different intensities of insolation, depending 

on aspect, eradie~t and tirre of year, are received by the 

various slopes in the Reserve. An idea of some differences 

in the intensity of noon insolation expected in the Reserve 
on north and south aspect slopes of 10, 20, 30 and 40 degrees 

and on level ground, i s given in Table 2. The intensity of 
noon insolation if:~ expressed as a percentage of the maximum 
possible insolation at noon on the fo1lovang four days. 
October 1st which is taken as the beginnin~ of summer in the 

. Reserve; December 22nd which is mid-summersday, the southern 
solstice and the longest day in the southern hemisphere; 
April 1st whioh is taken as the beginning of winter in the 
Reserve; and June 21st which is mid-wintersday, the northern 
solstice and the .shortest day in the southern hemisphere. 
The insolation data i..lpply to latitude 28°30' south, wrrich 

passes 7.5 Jon south of the Reserve, · and were obtained from 
Schulze (1970). Mr R. Schulze kindly checked the data for 
cccuracy. 



Table 3. Air temperatures at M pita for the periods April 1960 to March 1963 and September 1966 to 
September 1970. 

Air Temperatures 0 C 

0 N D J F M A M J J A S Year 

Maximum 
Absolute 39.L 40.0 40.0 43.3 40.0 40.0 36.7 34.4 31. 7 33.3 40.6 38.9 43.3 
Mean 28.L 29.4 30.7 32.6 32.9 29.9 27.6 26.7 25.3 25.3 26.8 26.8 28.7 

Minimum 
Absolute 10.6 10.0 13.3 16.7 8.3 6.7 10.6 8.9 7.2 6.7 8.9 10.0 6.7 
Mean 18.2 18.5 19.9 21.8 21. 6 20.3 17.4 15.7 13.2 13.2 14.8 17.3 17.6 

Mean 23.3 23.9 25.3 27.2 27.2 25.1 22.5 21.2 19.3 19.3 20.0 22.1 23.2 

Mean daily range 10.2 10.9 10.8 10 .8 11.3 9.6 10.2 11.0 12.1 12.1 12.0 9.5 11.1 

Summer Winter 
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Table 2 shows for all of the days that north 

aspects can receive a higher insolation intensit~r at noon than 

south. aspects of tte same gradient. The. d.iffe rences in 
insolation intel1.s:' t~· are least when the gradients are closer 

to the horizontal; e.g. on December 22nd a 10 degree north 
aspect can receive 99.8 percent of the maximum possible,and 
a 10 degr8e sout~ aspect can receive 97.0 percent. But the 
differences are greater on steeper slopes, e.g. on Dec ember 
22nd a 40 degree north aspect can receive 82.0 percent, and 
a 40 degree south aspect can receive 71.4 percent .of the 
maximum possible. The differences are not so marked in mid-
summer when the sun is nearly overhead at noon; but are very 
marked in midwinter when the sun is lower to the horizon at 
noon, e.g. on June 21st a 40 degree north aspect can receive 
98.1 percent, and a 40 degree south asp ect can receive less 
than 10 percent of the possible maximum. Nearly vertical 
sout h ann. south east aspect scarps in the Reserve, as at 

Momfu, Mpila and Nqabaneni, receive no direct insolation during 
midwinter. 

West aspect slopes in the Reserve receive greater 

amounts of insolation than east aspect slope s . East aspects 

are partisl1y protected from intense insolation. effects by 
early morning fogs, or by a relatively moist morning air 

which filters out Eome of the heat rays, so ttl.at they receive 

le ss severe insolation than west aspects. West aspects are 
not prot ec ted in this way to the same extent. Much of the 
atmospheric moisture is lost later in the day as the 
atmosphere warms up, and west aspects are more strongly 
insolated in the afternoon when a greater proportion of heat 

rays are perrd tted to reach the ground. 

2.5.3. Temperature 

A sWIlmary of temp l'r atures recorded over seven 
ye ars at Mpi1a Camp, altitude 290m, is giv(~n i.n Table 3. 

/INSERT TABLE 37 

Mean monthly temperatures a t Mpi.1a are fairly 
o 0 steady throughout the year. They range from 23.3 C to 27.2 C 
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during summer, and from 19~30C to 22.5 0 C in ~~nter. Mean 

daily temperature range shows, on the aver:3ee, that summer 

night temperatures Hre between 9.6oC and 11.30C cooler than 

day temperatures; whilst winter night temperatures are cooler 

by between 9.5 0C and 1201oC than day temperatures. 
Mean monthly maxima at Mpi1a did not fall below 

28 ·.40C in summer, nor below 25.30C in winter. The absolute 
maximum temperature measured over the seven ye8r period of 
the records was 43.30C. Abso111te mRximum temperatures did not 
fall below 39.4°C for any summer month, nor below 31.7°C for 

any winter month. 

slJ..mmer, 
minimum 

Mean monthly minima did not fall below 18~20C 
nor below 13.20C in winter. The lowest absolute 

. ° temperatur~ recorded at Mpila is 6.7 C. 
Greater temperature extremes than those shown 

above for Mpila have, however, been recorded at other lower 

lying places in the Reserve. 

in 

For instance, a screen temperature of 45°C was 
recorded by Mr N. Owen-Smith (pers. com.) at Madlozi,a1titude 

244m, on October 1bth,1969. This temperature exceeds the 
absolute maximum of 43.30 C recorded at Mpi1a. October is not 
usually the warmest month of the year, so even higher 

o temperatures than 45 C are possible in January and February 

which are normally the warn'8st months. 
Absolute maxima recor'ied at Tobothi Camp, 

altitude 183m, over the inclusive period from June to November, 

1968,. were about 3°C higher on most days than corresponding 
temperatures recorded at Mpila, altitude 290m. The 
difference in altitude between the two stations is only 107m. 
Temperature lap E',e rate could therefore, under standard 
atmospheric conditions, account for only about 0.7°C of the 
3°C temperature difference (List,195l, p 268). Some other 
factor as well as difference in altitude is, therefore,involved: 
the V\eather station at Mpila i:-J on almost level ground, but 
Tobot.bi Camp is on a west (1 spect slope. It seems, therefore, 
that temperatures higher than those recorded at Mpila are 
prol.,able on west aspect slopes, as at Tobothi,Mhlolokazana and 
Makhamisa, as a result of the stronger insolation expected on 
west as!)(::cts. 

On the other hand, absolute minima recorded at 

TobotIli in June and July,1968, were about 3°C lower on most 



days than corresponding temperatures at Mpila. The lower 

. minima a t Tobothi in June and July were probably due to 

temperature invercions at night when cold air flowed dov.Jr1. 
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the Blo.ck Umfolozi and other valleys. Vincent . (1970, p . 10) 

writes: "In the winter, frost may occur in the lower lyi ng 

country. Several definite records have been found of visible 

frost - one in May,19l6, in the White Umfolozi valley, another 

in 1952, and several since then." As neither frost nor 

near freezing temperatures have been recorded at Mpila, the 
occurrence of frost seems restricted to the lower lying part s 
of the Reserve, as on the Quaternary Surface, where cold 
air collects at times of temperature inversion. 

Were sufficient records available, temperature 
extremeE in the Reserve would likely be found to range from 

freezing point, or slightly lower, to more than 45 0 C. 

2.5.4. Wind 

Little infor~etion, apart from a few casual 
observations, is available on wind in the Reserve. Very 
strong or gale force winds were not noticed during the course 

of this study. Only a few wind-blown trees were seen fallen 
in widely separated localities, and the majority of these 

"vere 8] ready dead before beine toppled by the wind. A 

greater number of wind-blown trees would have been expected 

were very strong winds a usual climatic feature~ Breezes and 
. light ~~nds were most often detected. 

Norttl-west and west winds blow at times, f or a 

day or two, part;i.cvlarly during August, September and October. 
These winds are often hot and dryo For ins tance, at 

Tobotbi Camp a maximum temperature of 23.30 C was recorded on 
September 26th, 1968, which was a clear, still da y. But on 
the following two days whilst a hot, dry, west wind wa s 
blOwing, maxima of 31.70 C and 37.8 0 c were recorded. Vapour 
pressure deficits measured at 0700 hr increased from four · 

. I 

millib :lrs .on September 26th to 10 mb on the 27th, and to 10.7 
mb on the 28th. The hot, dry west wind continued to blow 
during the night of September 27th, when an even higher vapour 

pressure deficit of 39.3 mb was recorded. at 1940 hr even though 
the sun had set. Yet warmer and drier conditions are 

probable · on some afternoons, when the strongest intensity of 



Table 4. Monthly rainfall and number of rainy days at Mpila for the period January 1959 to September 1970. 

0 N D J F M A M J J A 5 Year 

Rainfall in millimetres 

Maximum 196.8 204.4 143.5 219.8 147.4 222.5 118.6 76.0 86.5 325.3 58.0 66.0' 914.4 
(963) 

Minimum 32.4 45.6 32.1 19.5 10.3 12.0 9.5 0(2 yr ) 0(3 yr ) 0(2 yr ) 0(1 yr ) 6.1 479.4 
(1959) 

Mean 76.1 98.6 62.0 81.5 51.7 87.8 51.2 20.7 24.4 32.6 17.9 30.9 635.4 

Number of rainy days 

Maximum 12.0 15.0 18.0 14.0 13.0 13.0 11.0 7.0 5.0 6.0 9.0 7.0 93 
(1960) 

Minimum 5.0 6.0 4.0 4.0 3.0 3.0 3.0 0 0 0 0 2.0 59 
(1965) 

Mean 8.5 10.3 9.3 8.2 7.2 7.0 5.7 2.6 2.0 2.2 2.8 4.2 70.5 

Swnmer Winter 



insolat~ on is received, while hot, dry, WC f; t winds arc 

blowine. 
In sur.~er, south winds are the chief rain 

bearing winds. Such winds are sometimes accompanied by a 
. 0 

sharp drop in temperature, to the order of about 10 C, 
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often noticeable within the bour. For example, a maximum 
temperature of 3l.loC recorded on November 9th, 1968,which 
was an overcast, still day, fell to 22.30Con November lOth, 
a rainy day of south winds. During winter, south winds 
rarely bring rain unless cool, overcast and gusty conditions 

persist for several days at a time. A light drizzle may 

then fall. 
Cooline breezes were more frequently experienced 

on the higher, more exposed parts of the Reserve than on 

the lower lying, less exposed parts. Sometimes when breezes 

were felt on hill tops, as at Mpila, calmer air was 

experienced on low ground near the White Umfolozi River. 

2.5.5. Precipitation 

/INSERT TABLE 4/ 

Almost twelve years of rainfall records taken 

at Mpila, altitude 290m, are summarised in Table 4. The 
mean annual rainfall is 635.4mm. This amount is 
considerablY .less than the following means supplied by the 
South African Weather Bureau (Anon; 1965, pp 116, 182) for 
neighbouring stations outside the Reserve. Hlabisa, only 
19 km north west . of Mpila at an altitude of 5l2m, receives 
l126.4mm mean annual rainfall. Dukuduku, 37 km east of 
Mpila at 70m altitude, receives 989.2mm. Empangeni, 47 km 

south of Mpila at 137m altitude, receives 1108.2~n. 
Mahlabatini, 38 km north west of Mpila at 843m altitudc 

receives 802.0mm. The ResArve is, therefore, regardRd as , 
a comparAtively dry enclave wi thinZu1uland. 

About 72 percent of the mean annual rainf,:l11 in 

the Reserve ftllls during the summer rainy season from October 
to March inclusive. The remaining 28 percent is distributed 

over the winter months, which constitute a dry ·season from 

April until the end of September.. The rainy and dry 



Photo 23. A fog is seen at dawn to conceal the low lying, Quaternary Surface including the 
White Umfolozi River. Higher ground of the Pliocene Surface is visible along 
the horizon above the fog. In the foreground, many leaves are retained by 
COlbretul apiculatul (left and right), whilst few l~aves are retained by 
OOlbeya rotundifolia (centre). "akhaaisa, 5.7.70. 

Photo 2~. Widely spaced, flat crowned trees of Acacia tortilis dominate an A.tortilis 
Open Woodland. In the foreground to the right are .A. n!lotica (sborter .. tree) 
and A. gerrardii (taller tree). A few forbs and Acacia spp. seedlings 
Indicate that the dense grass cover of the The.eda CO.lunity had not been 
burned in the preceding three to five years. The gently rolling to flat 
Miocene Surface of Nqolothi. l~.7.69. 



seasons are not strictly bound by these months owing to a 

rather erratic ra i r!fall dist.ribution evident from a 
comparison in Table 4 of the maximum and minimum r ainfa lls 

for each month. 
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Montl:ly rainfall decreases from the end of 

March and occasionally no rain may fall in the months from 
May to August . inclusive. June and July are normally the 

driest months. For example, in 1959 the amounts of zero and 

23mm respectively were recorded; in 1962 zero and f ive mm; 
and in 1968 the amounts of zero, 2.4 and 3.1 rom were 

respectively recorded for May, June and July. 
The mean rainfall of 32.6 mm shown for July in 

Table 4 is much higher than the five or ten millimetres 
normally received, and arises from a most exceptional r ai n

fall of 325.3mm in July,1963. On July 4th alone a deluge of 
28l.5mm was recorded; · such a heavy rainstorm for the Re s erve 

being without precedent in living memory. The next highest 
rainfall noted in the Reserve for any single day i s 123.4mm 

recorded on December 25th, 1960 0 

Infrequent hailstorms occur about once in two 
years. · . They contribute little moisture and are . not known to 
have da·roaged the vegetation to any significant extent. 

/INSERT PHOTO 23/ 

Fog, mist and particularly dew are probably 
important moisture sources for the veget ation during the dry 

season. 
Fog is fairly common in winter as an op aque, 

whi te blar,ket covering the lower valleys (Photo 23). Fog 
settles during the night into tht! valleys as a resu.lt of cold 
air drainage. At dawn, most of the Reserve lying below 
abo ut . 180m alt i tu c.ie , including the Quaternary Surface , i s 

concealed by the fo g which gradually lifts. Allor most 
vi s i b l E traces of the fog have vanished by 0900 hr. 

Li ght and isolated patches of mist, of short 
duration, occu.r mo stly on some summer evening s. 

On s ome summer and many winter ni ghts, a dens e 
devv wets rock faces, dampens the uppermost soil parti cles, 
and coats plants s o that droplets of water are se en to cover 



Ta.ble 5 . Monthly evaporation in a Symons Pan at Hluhluwe Dam for the period 1st October, 1963 to 31st 
December, 1970. Data supplied by Mr R. T. Rudd, Department of Water Affairs. 

Evaporation in millimetres 

0 N D J F M A M J J A S 

Maximum 177.0 185.7 21L,..6 236.3 204.5 192.8 140.0 122.7 102 :6 115 .3 132.6 175.5 

Minimum 143.0 124.5 175.5 168.4 128.0 125.2 108.0 88.4 78.2 84.6 101.1 131.3 

Year 

236. S . 

78.2 

Mean 154.9 156.2 193.8 201.2 170.2 163.3 119.9 103.4 . 92.2 96.5 120.4 146.8 1718.8 

Summer Winter 
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their l oav es und s·t cms . 

All 38 grasses, shrubs, trees and f erns test ed . . 

by Gallwey(l956) were found to absorb water droplets 
directly through the cuticle of both upper and lower leaf 

surfaces, irrespective of whether specialised cells, such a s 

stomata, were pre s ent. The rate of absorption was found to 

be slow, from one to five hours, but Gallw~y (1956) concluded 

that water deposited on leaves from fog and dew was probably 

of importance to the plants. 
The plants tested by Gallwey (1956) included 

several sp ecies pre s ent in the Reserve, such as Bothri.2.£hloa 
insculpta, Panicwn maximum, ~rhemE'da triandra, Trich:j..1ia emetica , 

Xeromphus rudis and Ficus capensis. Many plants in the 
Reserve probably benefit from moisture absorbed from fog, mist 

and dew. 
Lightning often accompanies summer rain storms in 

the Reserve. Ranger M. Astrup (pers. com.) recollects . two 
lightning fires in the Reserve over the last four years, but 
these burned only a few hectares before being extinguished by 
subsequent rain~ The one fire was started on Zintunzini in 

October, 1969, when a bolt of lightning was seen to strike the 
ground. 

2. J g ll o" Evaporati on and humidity 

The nearest station to the Re s erve f or which 
evaporation data are avai1abie is Hluhluwe Dam, altitude 81m, 
situated 30 km north east of Mpi1a. The vegetati on sur roundin.g 
the Dam is similar to .that on the low lying, Quaternary 
Surface of the Reserve. A mean annual rainfall of 646. 9mm at 
the Dam is similar to the 635.4mm in the Re s erve. 

!INSERT TABLE 5/ 

Seven years of evaporation reco rds from Hluhluwe 
Dam kindly provtrlE'o by Mr R. T. RL) .. dd, Dep{i rtm p-nt of wat er 

.A ff ai 1'8 (p 8rs. com) ~lre eu.mmar:i.. Eed in 'rnble 5. Mean evapora t ion 
in SL)mlrl (' r is 1039. 6Jfilll and in wint er i s 679.2mm. The highe st 

maxima of 236 and 204mm are recorded f or J :,,:uluary and February, 
'!Vhi cll a r e the wCl rn l ~ ' s t months in the Re s erve. 
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is 2.7 : 1. 

The ratio of evaporation to rainfall at the Dam 

A similar ratio would likely apply for most of 

the Reserve, where a ratio of evaporation to rainfall of 2.3 : 1 

could then be expected for summer, and 3.8 : 1. for winter. 
A dry, sub-humid to nearly semi-arid climate is 

thus indicated for the Reserve, and is reflected by the 
predominantly decidUOUS, mostly Acacia spp. dominated, 
woodlands present. The broader climatic features of the 

Reserve approximately fit the CB 'w climatic category. of 

Thornthwaite as described by Schulze (1947). The CB'w category 
refers to a sub-humid, warm mesothermal climate distinguished 

by moisture deficiency during winter. 

!INSERT FIG. 2/ 

The duration and intensity of humid and arid 
periods is 'portrayed in Figure 2, which is a climatic diagr.am 

for the Reserve constructed after the method of Walter (1963) •. 
In the climatic diagram, ~ean temperature and mean rainfall 
recorded at Mpila are plotted for each month; the same units 
of length are used on the vertical axes for 100C temperature 

and for 20mm rainfall. According to Walter (1963), a humid 
period is interpreted in Figure 2 for the summer, where the 
rainfall curve (a) rises above the temperature curve (b), and 
an arid period for the winter, where . the rainfall curve f alls 

below the temperature curve. The size of the vertical 
interval between the two curves portrays the intensity of humid 
or arid conditions. The intensity of humid and arid 
conditions in the Reserve is, however, not so accurately 
portrayed in Figure 2; the twelve year period of rainfall 
records . available being too short to produce a smooth, p r ecise 
mean rainfall curve because of the erratic rainfall 
distribution. For instance, somewhat less arid conditions 
than are usually expected are shown for Ju.ly because the 

exceptionally high rainfall of 325mm for July, 1963, is 
included amongst the values used for determining the twelve 
year mean. 

The arid period of winter is a limiting factor 
for plant development. Most trees .and many shrubs shed their 
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leaves during winter. The aerial portions of plants, 

whether trees, shrubs or grasses, but excluding succulents, 

are mostly dormant in winter. Arid conditions are 
intensified towards the end of winter, in August, September 

and October, when the hot, dry, west winds blow - and 
particularly so when the early summer rains are delayed. 
Vegetation growing on soils of the Upland and Bottomland 
Associations also experience a severe soil moisture stress 
to\~/ards the end of winter when soil moisture levels are · 
lowest • . Some moisture is, however, available to vegetation 
growing on soils o~ the Riverine Associ~tion; but the 
alluvial moisture seems somewhat inadequate for overcoming 
arid atmospheric conditions in winter because · most trees 
growing on the alluvia are deciduous to a greater or lesser 

extent. 
The most arid of all conditions in the Reserve 

are encountered on west and north-west aspects, which receive 
the strong afternoon insolation, and where the highest 
temperatures are consequently recorded. For example, a 
temperature of 36.80C and a vapour pressure deficit of 44 mb 
were recorded on . the north west aspect scarp 'at Mh1010kazana 

on 13th March, 1971, at 1600 hr. A lower temperature of 
32.90 C',and a lower vapour pressure deficit of 32 fib were 

simultaneously recorded on an east aspect at the same altitude 
at Mh101okazana. A far higher proportion of drought 
resistant, succulent plants are found on west and north west 

aspects than . on other aspects in the Reserve. North a spects 
are also 'rather dry, although not quite as dryas the north 
west aspects. North and west aspects in the Reserve are , 
therefore, inclUded as xeroc1ines. Comparatively cooler 
and moister, south and east aspects, exposed to lesser 
intensities of insolation, are included as mesoc1ines. The 
mos t mesic conditions are on south east aspects which rec eive 
the least insola tion. Tree and shrub densities are usually 
denser on south east aspects compared with other asp ects. 

* * * * * * * 



CHAPTER THREE 

VEGETATION METHODS AND RESULTS 

3.1. Vegetation physiognomic categories 

3.1.1. Procedures 

The main physiognomic categories of vegetation 

in the Reserve were recognised by examining, in the field 
and on airphotos, the features o~ tree density and tree 
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crown diameter. Five categories were distinguished as 
follows: A Grassland containing few or no trees; an Open 

Woodland containing widely spaced trees; a Closed Woodland 
with such a high tree density that the crowns were in contact, 
or almo.st so; a Mixed Woodland containing both Open and 
Closed stands; and a Riverine Woodland ~lere trees we re 
irregularly spaced, but where crown diameters were about two 
times larger than in the other categories. 

The vegetation was then examined in finer detail 

in the fie+.d in order to obtain some physiognomic details 
on the tree, shrub and ground layers composing the physiog

nomic categories. 
Dr D. Rogers of Augustana College and formerly 

of Wisconsin University, U.S.A., and the author attempted to 
determine tree density from a few selected st ands in the 

Reserve. Twenty point-centred quarters were laid out in each 
stand, and the distances were measured from each point-centre 
to the nearest tree in each quarter. The distance data were 
processed according to the method of Cottam and Curtis (1956) 
in order to determine tree density. The results were,however, 
thought by th8 author to present a misleading picture for 
reasons mentioncd in the discussion (Chapt er 6.4.1. 3.); and 
the results are, therefore, not pre s ented. A qualit ative 
description of tree density, a s seen from the airphotos and 
in the fi81d, is given instead. The qualitative description 
of density is, however, supplemented by some mea surements 
t aken in a manner described below. 

Some measurements were taken of tree hei glrt,tree 
crown diameter, and inter-crown distances in the categories of 

Open, Closed, and Riverine Woodland. For these purposes, five 
representative stands were selected from each of the three 



Tn ble 6. Tree height, crown diameter, and inter-crown distance in selected stands from Physiognomic categories of 
Open, CLosed, and Riverine Woodland. Data given in metres and based on fifty trees taken from each of 
fifteen stands. 

Phy~'ognOmiC categories 

Open Woodland Closed Woodland Riverine Woodland 

Crown lnter-
Crown lnter - Crown lnter-

Height 
diameter crown Height diameter crown Height diameter Crown 

distance distance distance 

Mea n values per 5.0 3.7 8.5 8.5 6.0 0.1 16.9 3.2 39.8 
stand in metres 

5.4 5.2 16.7 7.7 4.2 0 . 9 18 . .3 10.3 72.4 

S.l 5.3 15.0 6.3 4.0 0.5 16.1 11. 7 45.7 

5.2 4.8 40.0 6.8 7.2 6.8 15.4 12.6 60.2 

5.8 5.8 113.3 5.7 4.4 5.5 15.0 9.0 42.9 

Mean for each 3.9 5.0 38.7 7.0 5.2 2.8 16.3 10.L 52.2 category in metres 
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categories. A traverse was conveniently laid out in each 

stand by following a road, a game trail, stream or river 

bank. The nearest trees on either or both sides of the 

traverse were selected for measurement, and the traverse was 

ended after 50 trees had been measured. Tree height was 

estimated by comp (Jri son agaim-,t an eight foot (2. 44m) long 

ranging rod, divided in~o one foot (0.3Om) units, held 
vertically 8r, :J in:J t the trce trunk. The vertical projection 

of the crown diameter on the ground was recorded by use of 
a steel tape measure. The longest and shortest diameters 

were both measured, and the mea~ diameter calculated, when 
the vertical projection of the crown was -noticeably irregular. 
The distances separating the crowns of neighbouring trees 

were measured by use of the steel tape measure. 

jINSERT TABLE 6/ 

Mean values for the measurements of the trees are 

given for each stand in Table 6, and the mean values for 
each physiognomic category, corrected to one decimal place, 

are also given. The mean values of tree height and of 

crown diameter given are reasonably consistent between the 

five stands from each category. The mean values of tree 

height, as well as of crown diameter, from the five stands 

can, therefore, be safely combined into a single mean value 

for the category as a whole; and the single mean value is 

incorporated when the category is defined below. But the mean 

values of inter-crown distance vary considerably between the 
stands within a category, and the combination of these values 
into a single mean is liable to be misleading. The range of 
inter-crown distances most often encountered in a physiognomic 
category, as determined by looking over the original 
measurements, is given rather than the mean value when the 
category is defined. 

3.1.2. Definitions of Grassland and Woodland 

The physiognomic categories in the Re s erve are 
/ 

defined by using to a large extent some of the diagnostic 
cri teriaproposed by Phillips (1971) for the physiognomic 
classification of vegetation types in South Africa. 
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Grassland is defined as a dense community 
consisting almo s t entirely of grasses, but including some 
associated forbs and a few sedges (Photo 12). The grasses 
are mostly tall, from 50 to 100 cm high, perennial species 

having a rather coarse, bunched or tussocky habit. Very few, 
or no, trees and shrubs are present excepting in some areas 
where the Grassland is being invaded by young woody plants. 

Woodland is used here in a generic sense to 

replace the old, and often loosely applied term Savanna. 

However, Phillips' (1971) usage of Woodland in a specific 
s ense was found not entirely sui table for us e in the Re s erve, 

where Woodland is retained as a generic term to include the 

foll-owing variants present. 

/INSERT PHOTO 247 

Open Woodland (equivalent to the Open Woodland 

of Phillips, 1971) is a park-like community of trees and 
shrubs which rise above a dense grass layer (Photos 2, 24). 
Tree density is rather variable; the tree crowns are most 
often widely separated, from about 15 to 60m and occasionally 
more, but can be closer where occasional aggregat~ons of two 

'. or three. neighbouring trees can be in contact, or almost so. 
The trees are of medium, about six metres, hei ght but are 
taller at eight metres where Acacia nigrescens is dominant. 
The trees have flat-topped or irregularly shaped crowns,about 
five ~etres in diameter, and are mostly of spinescent Acacia 
spp. having finely divided, compound leaves .and a thick, ridged 
or flakey bark. A few shrubs are inconspicuous in the Open 
Woodland because they are le s s numerous than the tre es and, 
at a hei ght of about three metres, are 31so short er. A dense 
ground cove r of {~rasses,physiognomically similar to t he 
gr asses cont6incd in the Grassland, ext ends throughout the 
Op en Woodland. The grass es are Rr uz ed short, to le s s than 50 
em, in s ome arcus of Open Woodland. 

Tree density in Open Woodland varies somewhat 
depending on topographic location and aspect. The trees tend 
to be more widely spaced on level ground and on xeroclines, 
and are more closely spaced on mesoclines, particularly on 
south-east aspects where density can increase to the extent that 

the Open Woodland approaches a Closed Woodland condition. 



Photo 25. An i.penetrable, long-established, thicket of spinescent Acacia luederitzii. 
A fairly dense grass stand of Panicul laxilul grows protected fro. grazing at 
the periphery of the A. luederitzli crowns; but a heavily grazed Panicul 
coloratul COllunity, too sparse for burning, lies unprotected in the foreground. 
Pliocene Surface near Gqoyini Streaa, 8.5.70. 

Photo 26. A Mixed Woodland cOlprises the dense Bush Clu.p, for.ed by closely growing 
trees and shrubs, and the surrounding Open Woodland. The figure stands in a 
narrow, one to two letre wide, zone of heavily grazed grasses which surrounds 
and protects the Bush Clulp frol passing fires. A Pliocene padilent at 
"adlozf, 9.5.70. 



Closed Woodland (equivalent to the Woodland of 

Phillips, 1971) contains dense tree and shrub communiti es 

underlain by a poorly developed ground layer of grasses and 

forbs. The tree crowns can be in contact, or lightly overlap, 

or can be spaced by about 10m and more apart (Photos 2, 8, 27). 

The trees are of medium height, at about seven metres, and 

have rounded, rather than flat topped or irregularly shaped 

croml~about five metres in diameter. Some typically 

spinesccnt Jic aci a spp. as well as other, unurmed tree speci es 

a re present. The unarmed species are a lso ch(~raeterised by 

a thick bark; some have simple, undivided leaves ( e .g. 

Spirostachys africana , Sideroxylon in~, Pappea capensis) 

whilst others have compound leaves (e.g. Schotia brachypetala, 

Commiphora spp.). A conspicuous shrub stratum, from three 

to five metres tall, is present. The shrubs can be widely 

spaced, from 10 to 20m apart, or can grow so densely that 

their c'rowns overlap and intergrow to form a Thicket. .A 

sparse ground laY8r consi sting of a few, short, less than 50 cm, 

pioneer g'rasses and of several forb species is characteristic 

of the Closed Woodland; but taller and dens er islands of 

grasses are found where protected from grazing ' at the periphery 

of woody plants. 

Thicket refers to a scrubby, dense growth of 

woody vegetation, mostly of shrubs or short species, up to 

five metres tall but also including some taller trees (Photo 

25). The woody plant stems tend to be spindly and often so 

closely spaced that adjacent crowns inter-grow. The term 

Thicket is preferred by Phillips (197l) as an alternative to 

Scrub because Thicket better describes the tangl ed growth 

habit, and has a wider internati onal usage. Mo st Thi_ckets in 

the Reserve are , evidently, secondary derivotions of Closed 

Woodland th8t develop when the number of woody plants increase 

CiS 0 result of ov(~r-grazing and an absence of fire. Thicket 

~rowth can b e so dense tha t the ground layer of grasses and 

forbs is s haded out. 

/INSERT PHOTOS 25, 26/ 

Mix ed Open/Closed Woodland, abbreviated to Mixed 

Woodland, is . the term used when stands of Clo sed Woodland, 



Photo 27. During the dry season a sluggish, low water flow runs frol the background down 
the sandy bed of the White Ulfolozi River. Reedbeds stabilise parts of the 
sandy banks. Large, dark-toned and widely spaced trees (Iostly Acacia robusta) 
of Riverine Woodland occupy the sandy slip-off banks beyond the reach of 
most floods. A lawn-like growth of the Cynodon Co •• unity oovers the sand 
between the large trees. Smaller, pale-toned and more closely spaced trees 
of Acacia grandicornuta Closed Woodland occupy a fairly level alluvial terrace 
which extends outwards frol beyond the Riverine Woodland. South-east view 
frol KOlfu, 7.5.70. 

Photo 28. SOle pioneer plants colonise crevices in Middle Ecca sandstone. Succulent, 
trailing stels of Cissus quadrangularis are at the left hand; and succulent 
bushes of Euphorbia tirucalli are at the centre. Ficus soldanella (right) 
has roots firMly lodged in crevices; the roots go down to a pool of water at 
the foot of the rock face. North aspect of a Quaternary gorge below 
Hphafa Waterhole, 10.5.70. 
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including occasional stands of derived Thicket, and of Open 

Woodland occur as the parts of a physiognomic mosaic. The 

mosaic can have a regular pattern, as found on the areas of 
terraced topography where bands of Closed Woodland growing on 

scarplets alternate with bands of Open Woodland growing on 
benches (Photo 13 ). Or the mosaic can be rather disordered, 
as when small, up to 50m diameter, almost circular stands of 
Closed Woodland are scattered irregularly within a larger 

stand of Open WJodland. The almost circular stands of Closed 

Woodland are also known as Bush Clumps (Photo 26). The 

Mixed Woodland shows some physiognomic similarity with the 

Transition WJodland!Open WJodland described by Phillips (1971) 

to have developed through human agency, but this is not the 

case in the Reserve where Mixed Woodland has developed 

independently of human activity. 

!INSERT PHOTO 27/ 

Riverine Woodland consists of large, tall, up to 

17m, trees, some shrubs and a patchy ground layer of grasses 

(Photo 27). The tree density varies considerably wi thin a 

stand; some neighbouring trees being aggregated into clusters 
. so that their crowns are in contact, whilst others may be 

separated by as much as 60 or 100m. The t ree crowns are 

rounded .or . irregular in shape, and are broad at about 10m in 
. diameter. Palms, about five metres tall,are rarely present 
either in groves or as widely scattered individuals. Large, 

five metre tall, shrubs grow in open areas between the trees, 
but rarely grow in dense shade benea th the trees. A 

discontinuous ground layer, alternating with bare patches, 
occupies part of the sandy substrate and c[,n extend i nto the 

shade · beneath the trees. Co arse, r ank gr cwses and fine, short 
. stoloniferous e ra sses a re present. The tree canopy of 

Riverine WooJland in the Re s erve is generally so op en that 

thi s c ategory cannot be included as t h(~ Riverine Forest defined 
by Phillips (1971). 

3.2. Delineation of landscape units 

The Reserve, as seen on airphoto s , was delinea ted 
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into 531 discrete lanc. scape units for purposes of facilitating 

vege t a tion sampling arld mapping. The following criteria 

were us ed for deli neation of the l an dscape units Dnd are 

li s t ed below in order of importance: 

(a) . Veget at i on physiognomy, whether a Grass l:=md, an 

Open, Closed, Mixed or Riverine Woodland was 

present; 

(b) 

(c) 

(d) 

Changes in landform shown by a break in topo

graphic gradient, whether the landform was a 

hill top, scarp, debris slope, pediment, or 

bottomland; 

Marked changes in aspect, whether a north, south, 

east, or west, asp ect was present; 

Changes seen in photo tone due to rock or soil 

features of the sUbstrate. 

Delineation was done by examining the airphotos, 

taken in 1960 at a scale of 1:40,000, through a stereoscope. 

The boundaries of the landscape units were delineated, in 

ink, on the airphotos such that the landscape contained wit~in 

anyone unit appeared to be homogeneous with regard to the 

cri teria listed above. The position as to where a boundary 

line should be drawn could often not be exactly determined 

as, for inst ance, when attempting t o decide where the boundary 

should lie between a north aspect and an ea st asp ect when 

both aspects were part of the same hill. I n such an instance , 

the boundary po s ition was det ermined by r ef er ence to one of 
the other criteria listed above; and the bounda ry could be 

dra·wn where, for example, some difference wa s s een in s lope 
g r adient or in v egetation. 

The annot a ted ai rpho t os were t aken into the f ield 
and checked for accuracy agu ins t actual condit i ons on t he 

ground. The procedure of l ancl s cape unit delineation was then 

repeat ed on a cl ean set of uirphotoGso t hn I; any incons i s t

encie s could be reduced us f a r as p0 301ble, and to tak o 

:Jdvant age of an improvem ent in the operator' s photo

interpr~ tive ability gained through a ddi t i ona l knowledge of 

g round condi tion s . The l ::L'1dscape uni t s were numbered , f rom 

one to 531, in ink on the a irphotos s o th·'::l t ever y i ndividuu l 
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landscape unit could be readily identified. 

3.3. Procedure for woody plants 

3.3.1. Introduction 

It was decided to treat the woody vegetation 

separately from the grasses as somewhat different techniques 

would be needed on account of their different properties. 
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The woody v ep,ct:l Lion was inveDtignted rir~]t bec:.1UGe the woody 

pl :J nt~3 were mOr'e obvious than the grasses, were ini ti:'llly 

better known to the author, and seemed to reflect the bro c-lder, 

mOl~e stable featu.res of the environment, such as soil 

condition, rather than the finer, more dynamic features of 

biotic activity largely reflected by the ground layer of 

grasses. 

Species percentage constancy, being a quantitative 

measure of vegetat ion, was chosen for describing the social 

status of the various plants composing the communities. 

Species percentage constancy, also known as species percentage 

frequency, was chosen because it can be ca1cu1aied from 

species presence -and- absence records which are easily and 

rapidly obtainable in the field (Brown, 1959, pp 26-33). The 

choice of a quantitative measure dependent on easily and 

rapidly obt ainable field data was a prime consideration in 

. view of the considerable effort and time required to enumerate 

communi ties. in the large, 49,280 ha area ()f the Reserve. 

3.3.2:. Sampling 

Fieln. investigation suggested that one vegetation 

sample taken from each landscape unit, i.e. a total of 531 
samples, mi ght well be adequate for obtaining sufficient 

sample data from the woody vegetation for the following 

reasons. Firstly, that the 531 samples would be distributed 
in all secti on:.~ 0 f' the Re serve, and would likely include 

represent,lti ve po r·tions of all landscape or environmental 

feutures pre~ent, whether of ~egetation, soil, or micro-

climute . Secondly, the woody plant compos i tion seemed 

fUir1y uniform, but wi th some vari ation, within a landscape 

unit. The degree of uniformity could, of cOllrse, not be 

ascert ained with much certainty until much later, when 



quanti tutive d\Jtu becume availablo on eomrnuni ty composi tion. 

Howev e r, the apparent do~inant or dominants were present in 

most parts of a landscape unit. It seemed logi eal,therefore, 

to use a total of 531 sarnpl .2s and to distribute the samples 

by locgting one in each l ::H1.ds cape unit. 

A plotless sampling technique, based on the 

point-centred quarter method of Cottam and Curtis (1956) 
was c~o Gen for obtaining woody species presence records from 

the l and s cape uni ts. The plotless technique, which provi ded 

the same amount of infonn~ tion content from every landscape 

unit irrespective o[ differences in woody plant density, was 

preferred in view of the wide range of woody plant densities 

embraced by the several Woodland categories present. By 

contrast, use of a quadrat or other kind of plot would have 

included many more plants when a sample was taken from a 

Closed Woodland, and far fewer plants when taken fro:n an Open 

WOOdland. The plotless technique was also preferred because 

errors due to edge effect are precluded, whereas use of a 

plot introduces 811 edge effect. 

A pilot sampling experiment wus conducted to 

gau£e wha t number of point-centred qUGrters might generally 

be ~.lUi 1'ctble for ob t aining a record of spe cif~s presence in a 

lan:1scape uni t. For tl1is purpose fi f'teen representative 

landsc ap e units were chosen nt cO.l:veni encc , five being chosen 

frem ea ch c 2tego :r'~1 of Open, Clo s ed, and Ri v(;rirle, Woodland. 

A traverse was l aid out in a landscape unit by starting at 

any co!wenient p oint, usualJy near the margin of the la~dBcape 

uni t, an·:1 by p8cing out 8 (liEd.ance of 750 pclces in a 

direction mo re or less p.::;r-a llel vd. tIl the vlidest di ameter or 

Jength of t}w In.ndscape lmit c;S r::;hown on t.be :'):1.rphoto. 

Dirc·ction wet:::; maintained by lookinr, u t ,ldi ::;tuni.. h .ltl dm urk, 

such as a hill or a l nJ't;e tre e. 

A fi:n't centre point W<'.lS placed . at t }H~ ~:tart of 

::\ traV f:: r:;e, and two [txes were scratcheCl on the grou.!l(1 through 

the point. One ::lxis was irl tb e llin!cti on of t .he trnverse, 

:,uld t h(~ atil c r~ pro rpendicul nr to the c1irecti on of the t r averse. 

Ea ch axi s ex t cnl tcu for f!bou t (me pace. in both directi on f.~ from 

the point centre s uch thnt the four Quarters or quadrants of 

a circle could be vi sualised. The axes dividing orf the four 



T,· bl e 7. The cumulative number of species encountered through use of 15 point-centred quarters in each of fifteen 
samples taken in Open, Closed and Riverine Woodland. Mean values are shown as whl..",le numbers. 

Sample Number of point-centred quarters 

Woodland category No. 1 2 3 4 5 6 7 8 9 10 11 12 13 1L 

1 3 5 7 8 8 10 10 10 12 12 14 1L 13 16 

2 3 3 3 4 5 9 9 10 13 13 13 13 13 13 
Open Woodland 3 4 7 11 11 11 12 12 12 13 14 15 13 13 13 

4 4- 6 . 7 7 9 9 10 10 11 11 11 12 13 13 

5 L 8 9 9 10 11 13 14 15 15 15 13 16 17 

6 L 5 6 9 12 12 12 15 15 16 16 17 17 18 

7 L 8 11 13 15 15 16 17 19 19 19 19 19 20 

Closed Woodland 8 3 8 10 12 12 13 1L 14 16 17 17 17 17 18 

9 4 7 10 11 12 13 13 13 13 14 13 13 16 17 
10 4 

r 8 11 12 15 17 17 17 17 17 17 18 18 0 

11 L 6 9 12 12 12 12 12 12 14 1L 1~ 1L 14 
12 3 - 6 7 8 S 9 10 10 10 11 12 12 12 :) 

Rive rine Woodland 13 I 6 7 8 9 9 9 10 10 10 10 10 11 11 -.. 

14 4 - 6 7 8 9 9 9 9 9 9 9 10 10 J 

15 2 6 6 6 8 9 9 9 9 10 11 11 12 13 

Tot a 1 5L 91 116 135 151 166 174 182 194 201 207 212 220 227 
Mean 4 6 8 9 10 11 12 12 13 13 14 1L 13 15 

Cumulative number of species encountered 

15 

16 

15 
15 
13 

17 

18 
20 

19 
18 
18 

14 
12 
11 
10 

13 

229 

15 



quarters '.vere imagir: ed to extend indefinitely so tha t the 

circle di<u!l'- ter cOl.:lld be of an,Y size, pro\l~ ded it vIas 

s~~ficiently larg e to include at least one woody plant in 

eac~ of the qu art ers . The n earest tree or shrub to the 
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ct~Etrep6int in each qu;.~ rter was recorc.ed as being "present". 

Or:ly pl:J1ILf: h<lvirl[: a stem di:IJ!!I; ter cqLl31 to three centimetres 

or nlore ~.1t bre:l ~;t .r.eit~ht were reco rc'ed . Mu lti-st emmcd p1ant s 

N(:rc recorded if their ::tcmr: were ;jul1c.ed to h crve a tot<.:l 

di ~11 (·ter- of .: 1'11'ce centime t res or more at brea st heieht . 

Mc<~ flU1'Cm ent s of rlant heigl:t, stem girth, crown dimelJ~~ions, 

and o-':;he r s uc h qu <:mti t at i ve meGsuremen t s u ::m811y taken 
, , 

through employment of tbe point-centred qU3:.'"' ter method, vvere 

not taken becau ~A; infoT'u l<- tion was sought only on species 

pr :~ 8e!:ce. 

The remair,ing 14 centre points were set Qut at 

50 pace intervals along the traverse, and the neerest tre e or 

shrub species present in each quarter was recorded as 

present in the S ~Jnf! way a s done at tIle fir:::.t centre point. 

The fifty p a ce interval was increased in some Open Woodland 

s tands, where the plants were very widely spelCed, so asto 

avoid 8am:plint~ tl'H·! ~lame plant Dlore than once. 

/INSERT TABLE 7/ 

The results of the pilot sampling, exp cJriment are 

given in Table 7, which shows the cumulative number of 

E'peci es encoLlntered by tt_E fifteen point-centred quarters 

taken from the fj_ r·teen lan,"lfi c ap e units. The mean numbers of 

species encount ere d by the point-centred qU<.lrters from all 

fifteen of Hw l::mdscapc unit s are al f:: o f:.~h ow.r1 . 

'l'al)l(' 1 s ho'NS an incre8G8 i n the m8<.ln cumulative 

numbe r o f spc:ci es , from four to 15, encountered by an increase 

in t he number of point-centred quarters from one through to 

15. Tlle le a~~t number of spc:;cies , from 10 to 14, .::lre 

encount e red by ~:::.Hnp lef:; taken from t he Hi v e rine Woodland , and 

the larg e s t number, from IB to 20, are in the Closed Woodland; 

,wlulE'l t , an int e rrn c,Ji~ ~ te number, from 13 to 11, are 

encountered in th E: Open Woodland. The rates of increase 

diff er: sOIneVih~)i; between samples taken from the three Woodland 



c5tegori f- :8, and 21~lo differ between the samples taken from 

within one Woodland categorjl. However, more than one half 

0: the tot a l number of species recorded by a sample is 

encountered before the seventh point-centred quarter is 

included. An average incre8se of only four additional 

epecies is obtained by more thc:m doubling the number of 

point-centred qU<::lrters from six to 15. A sample consir;ting 

of s ix ~oint-centred qU 8rters sAemed, therefore , to 

genQ~ally nrov~~e an economicol and adequute record of 

:~p c ci c::' pre s ence in a landscape unit. The ,]pfClrent 
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domin3n ' , [1 , ; Illd 0 I,' E' r seemingly import ant species, in a 

lu:d ::.: c ap c unit rad been included in a sample after the sixi.h 

point-c ::mtred qU ~l rter h8 dbeen taken; nnd so the numbe r of 

six point-cer_tred quarters was chosen as a suitable sample 

size. . It was decided not to vary this sample size to take 

into account the vari;;: tions in flori stic richness, ShOWll 

by the t hrEe Woodland categories, becau ;:~ e an eqllal amount of 

infoJ'm:,ii;icn content was rAquired of all sample:? 

Trees and shrubs in the Reserve were then 

saLip1e.,d by meGna of :.:::.ix point-centred quarters, set out at 

fifty .p c! ce intervals (or more in some Open Woodland stands) 

along a traverse in ench landscape unit. . Only 516 of the 

531 l <-mdscape wl.i tfj were, in fact, s ampled. The remainder 

of 15 l an clfl c ape unit s were on inaccessible sca rps and were 

not samp led becaus e it lJ';a s phys ically impo ssibJe to do s o . 

Sampling was done ove r the ' period fron:: June to December,1968. 

Durin6 the ear~_ier part of thi s periorl the le~ves of many 

plants h a d f a lJen, and w~en the identif1cation of a specie s 

was, in the cbsence of flowers , dependent on leaf che r acter, 

it was not alV'! ay~: p osf:,ii 'b lC' to icler'i;ify the r.;p r::: d .es b eyond 

g enus l eve l. TIm ::-; certuin ~J P (· ci e ~3 of £,ommiEho ra , DiosEyros, 

Grevrl u , Strychno :...: und Rhus vmre id cntif:i.nd only <It r,enU3 

J ovel. · fI tle8!31, 109 tree und :::;}lJ'uh sp(~cies were 

6ncountcrcd by the 24 x 516 - 1 ? ,384 plunt r~cords 

constitui:'inc, the; ~: 8 mples. 

One ri.(~ld uheet was a110cated per l on:dsc upo unit 

for f).ot a Li on of h ~. bi t a t and. vegetation d:Jtn . Ther18bit a t 

Q2t a reccrded were an estimate of slope ' grildient, any 

vi 2ihle . features of the 8ubstratesu~h au soi l dr8 in8ge~ 



dept h, colour, ~~tonine:::;s, and kin(l of rock outcrop. In 

uddi tion, cJetai J ::: of altitude alld aspect were obtained from 

the 1: 50,000 Topoe,raphy Map wi til cont01JJ:'f.' m<.~rked at 50 ft 

(aJJno s t 15m) int.e:rv:3 ls, located Clt Appendix 1. 

3.3.3. Analy s i s 5nd mapping 

The normal associ:;~ion-analysi~i method, 

abbrevi ated to normal analysis, of Williams ane Lambert 

(1959, 1960) was chosen for analysis . of the sample da ta. 

Normal 8l:181ysis \"-Ias chosen because it can be used towards 

the pro duct ion of a vegetation classification, and towards 

the prO lJuct ion of some quantitative floristic data on plant 

communities. Normal analysis was also chosen because it 

mak es U~3e · 0: the simple, speci e s presence-and-absence 

records as werp. obtainp.d through sampling of the woody 

vegetation in the Reserve. Some other, more sophisticated 

analytical methods, such '3sordinntion techniques (see 

McIntosh, 1967),were not chosen because they depend on 

supplies of strictly quantitative s8.rr:ple data, such as 

density, cove r, or "indices of importance" (see Curtis and 

McIntosh , 1951), which were not sampled in the Reserveo 
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Comput er fa ci li ti f! S were ea si ly avai lable for tlormal analysi s, 

which h ad a lre<.!dy been shoV'm by Grunow (1967) to be 

effective for the c la ssific2tion of some wo odland communities 

in South A f ri ca. 

The woody vegetcltion sample data for each of the 

sampled 516 ll:md~c~"l pe units were entered on punch cards. 

Percentag e freqllency values for the 109 speci es recorded b:y 

the 516 samp l es we re calcl , 18~;e d by u s e of an IBM 1130 

Of th~ 109 speCies, some 45 were found 

to r..~ lve u frequency of less t J-Ja n one percnnt. These 45 rarer 

species we re excluded from further computation as their 

inclu :: i on wou ld unlikely affect t be rc rmll;:J of n orrr; ul unu.1 y s i s 

( ~ ce Wehb, Tr~wey , WilliQm r_~ <Jud L:::l1lc e , 196?), . but woulcJ 

ccnsidcrr:bly increase the riur <. ti on undexrwllf:8 of coroput ·: ti on. 

The populrJtiori of 516 Sllnrple s , embra cinG the 

(, 4 r(~t: ~ inc.'J SPC C 'L ~. :::.; , \"as then computl!c! . COJ' norm:..::l cmuJys is 

by followin t the instructionE'l of Willium ~~ ~md Icmbc.~rt (1959, 

1 960). Comp Htu ti on requi red twelve hour s . The p ur nmet or 
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u 2ed for rr.e asuri!' {" associ :-: tion betwe er s p e cie s wasX 2 with 

Yate s 's c orrectior . 

highest £ [ ~ ] 
value s were u s ed. 

The subdivision p a ramet er used wu s the 

but in t .his paramet e r un c(,'Trected X. 2 

Subdivi s ion was t e rmin8t ed either when 

the nwnter of s amples comprisir:.g a group of samples was 15 
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or l ess , or when the highest, single ex 2 value in a group was 

equ 81 to 3 .841, depending on whichever E'vent occurred first. 

jINSERT FIG. 3/ 

The nomlal analysi s of the 516 s amples result ed 

in a hiera rchical cla:::~sification of the f:l amples into e1even 

di E,crete i roups of samples as shown in Fig. 3. The species 

upon which the classification, or subdivision, of a group 

depended i s wri tten at the relevant position in the Figure. 

The n umber of samples, eithEr containing that species as 

present (+) or as not containing that species (-),comprisirtg 

a group of samples is written wit~in a rectangular enclosure. 

The maximum X 2 association value encountered witlun anyone 

group of samples can be read off the graduated scale on the 

left hend margin of Fig. 3; this is do~e by finding the point 

on the scale which is at the same level as the uppermost 

margin of the rectangular enclosure for the group in question. 

The various steps taken duri rlg t h e normal 

ana lysis were a:3 follows. Durirg norma l analysi s the r)[~ rent 

popula tion of 516 samples was hierarchically di vided, and 

ft'_rthe r subdivided as shovm in Fig.3, into increasingly more 

homog eneous and smaller groups of s amples, so t ha t 

assoc je tion be t ween the species within g roups was progressively 

reduc ed. Subdi v j ~ ·. ion of the p a rent popula tion, cont aining 

516 ~-}amples , int o t-he first two smaller daught e r g roups 

conta inin§..:. 214 anc] 302 samples respec t ively, wa r:~ done in thp. 

followi q l, wa y. An s ocj u tion between all pOf.:s iblo. pairs of 

spe d .t' s cor. t ~lin e t1 in the: 516 snmple s of the p:l rnnt TJOpula tiorl 

was c a l cu l ate d in two -by -two contingen cy tubl r!:] . Doth 
r) 

po r:;i tiv c' Dnd negu tive X, '- v::31ues fol' euch s pec ie u W8re :-JUmmed 

to r,n t h ::: r , i r rc s p r: c ti V8 of whet.r~er the v nlues we r(~ po s i t i ve 

o r neea t i Ife . Sp irostachys africana wa s found. to I 1.8 VG the 

hi g hest vulue of£[~1 amongst all thc athel' s pecies . All 



sampleD cont:Jin·i..I1!,. S. ufr"i. cane as present, totalling 214 in 

numbnr, m") r c thnr' ,ti.vidnd orf into thn po:ritivc l1~..Illc, hter' 
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g roup; and th(~ rnrn:liring .302 smrr~)le~j of the pfJrent POPu.lcltion, 

whicl: did not contain s. efric::ma as present, were di vi6.ed 

off into t1:e negative daughter group shown in Fig. 3. 
Species assoc:' ;.:; tions wi. thin the two daIJ.ghter 

groups, and in subsequ~nt daughter groups, were examined in 

the same \Vay as above, and the process of hierarchical 

clc.ssifjcation and subdivision was repeated until a final 

stage when 60 daughter groups had been protllJ.ced. Subdivision 

was terminated at the fi1'18l stage, }ilso kno-Nn as the long

eli vi sion level, oi ther becau::e furt!H~r subdi vi siori of any 

group would have red~ced the number of samples in a daughter 

[',roup to · beloVl.' -ti 'e minimum number of 15 prescribed, or 

becaus e no fUrther significant species associ.ations were 

detected. A later fieltl evaluation of the results of nOIm:?{l 

analy~:;i :3 showed, however, that the cl·assification wa~ not 

intelligible at the long-'.tivision level of 60 groups, but 

was intelligible at a higlu;r level of 11 groups, known as 

the short-di vi sion level. The classification in Fig. 3 is, 

therefore, given only as far as the short~division level shown 

by the ·eleven groups. Norn.al analysis thus resulted in a 

classification of the p~rent sample population into eleven 

groups ac~ording to tlle species they did, or did not, contain. 

At e:lch su.bdivj sion, the computer print~out 

listed the following inforr!I~!tion: 

(a) the single species on which the subdivision 
was effec.ted; 

(b) the quantity of samples claSf~ifi ed into each of 

the two, resultant dau~htE!r grou.ps; as well 

as the identity IJUmber"s of thEl samples according 

to the landscape units v/here they were obtained; 

Cc ) the quantity of sl:lmples containing each ·species 

as ltl ~ :i rtf pl'esent; 

.. (d) 
~ . 

tho hi~he['t single')( L v~)ue (with Yntor;'R 

corrnction) ill e8f!h dr.! \I:.~htE!r grol1p; (Inc] a list 

of Lhl! Gums of '>( 2 (uncorrected ) .• 
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Qu : ill t 1 t Tt; j VC! [] OJ'i: ~ t:i (: d: 11; , : on : rpr: c j. 0. ~ ; P l~ rc n nt :It,C 

con s t: ~ . ncy ' unJ :.JV·c ·': C~~ p (-' rc . ~.r~ t:l ge :r' i ll (!li t;y we re culc Lll, ~ t c d in 

the follo wing W8 y ~; for ea ch of the eleven g roup s by u sing 

some of tbe rrint-out infoJ.'[E,t ion listed above. The p erc en

tag e constancy value (C) fa!' every species ina group was 
n c 81culated by the formul a C = N ,x 100, where n = the 

number of , samples in tr.!.e group containing the speci e s, an d 

N = the to;,al number of s ar.lp1es constituting the group. The 

percent !3ge fi deli t y v a l ue (S) for every sp ecies in a gro up 
n "Nas calCLl lated by the formula S = Ii x 100, where n = the 

number of s amples in the group containing the species, and 

p = the , tot a l number of all samples containing the s pecies. 

The q~antitative floristic da ta were entered onto tab l es. 

A firs t veget e tion map was dra wn in the f o110w

ine way. A transparent overlay was placed over a mosa ic of 

the annotated airphotos. The boundaries of the landscape 

vnits shovm on the airphotos were tr8ced on the overlay. The 

i dentifj cation number of each 1anciscape unit, corresponding 

wit h the ' identification number of the woody veget a tion samp l e 

taken from the landscape unit, was also written on the over

lay. A particular colour code was cho s en to repre s en t each 

of the eleven groups. Ea ch of the sampled l andscape uni t s 

was coloured-:in according as to which particular group, out 

of the e leven po ssible, it s woody ve fSetation s ample was 

c l a s s ifi Ad by the norr:lal ana lys is. 

3.3.4. Eva luut ion of re sults 

The result s of the norme l ana lysi f~, i ncluding the 

cla s sifica tion shown in Fig . 3, the t ables gi ving speci es 

p ercent age constancy and percentage fidelity, and the vege

t ation map, were t uken into the f ield for ev aluati on and 

int erpr ( ~ t a ti on. 

The e 18ven final p,roup s , s hown i n Fie,. 3 , were 

f ound on evalwlb on to corrnsp oncl more 01' le ss wi I; }, the main 

woo (ly plant c OffiI~unj ties in the Reserve. The c18ssi ri (~ution 

:;hO'v'ffi in Fif\ . 3 s eemed, tlln r cforc , to h e ,cI reasonab ly (Jccura te 

c lafj8ifi(' ~ l Ci on of the woody cOffiInuni LieD ; , but sev e r al. amE!l1d

rn ent s to the c1 3 ssi fi e n ti on, a s outlined b elow, s eemed 

d eGi r~tbl e. 

~he 28 samples of Group 3 in Fi g . 3 could not be 
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di:Jtingui~}hed in the fie1(1 fro[:1 t he ~~8rnYJ1cs 01' Group 6 Up8rt 

from occasionu.l trees of Spirostachys africana present in 

Group 3. Retention of Group 3 as a separate entity from 

Group 6 could n6t, therefore, be jus tified; and the 28 samples 

constitnting Group 3 were re-allocated to Group 6. 

The 37 samples of Group 7 were found to be eco-

tonal representatives of Group 4. The samples of Group 7 

vlere taken from l8ndscape unit s si tU.t1ted adjacent to landscape 

uni ts represented by the ~: 3mples of Group 7. An absence of 

8pirostachys africana from Group 7 was, in the circwnstances, 

believed to be of little sienificance, and the 37 samples of 
Group 7 were re-allocated to Group 4 becaus e 'Acacia grandi

corrlUta was the dominant species in botb Groups. 

Apart from the re-allocution of the 28 + 31 = 65 
samples mentioned above, another 43 samples were found on 

fieJd evaluation to have been misclassified into groups where 

they poor1y fitted. The 43 samples had been misclassified 

owing . to the fortuitous inclusion in a sample of one or two 

individual plants wi'..ich were not so characteristic of the 

community to wl:.ich the ~lample rightfully belonged, but which 

were mOrf~ characteristic of Gome other community.. The 43 

.misclassified samples were re-allocated to their correct groups 

byinsp8ction. The nine groups of samples were found, after 
. . 

application of thE! amendments described above, to correspond 

wi t}J the nine main woo dy p.l::ll1t ~ommuni tie s in the Re s erve. 

Quuntitative data in the form of species percentage constancy 

(e) and species fidelity (S) were then recalculated for the 

re-constituted, amended groups. These data are given in 
Tables 20 to 28 when the relevant communities are 'doscribed in 

later sections. Those species hsving a constancy of le~3s 
than 10 percer;t make an insignificant contribut i on .to the 
comrrntr.iti es ::md are omitted from th(~ tablAs for purpose:3 of 
brevity. 

!INSERT VEr;.E'eATION MAr lIT APP};NDIX 1/ 

The djutribution of the cornmunitif-l::; 1· " ~) portrayed 
j n :t j'j 1l8] vn{~et:ltj on map which WtlS drawn ;Iftl~r the clu:;:J:L fi

c (-~tion was amended. The map was pr() d\Jc~d by transpofling the 
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landscape unit rJollndar:_E!s from the airphotos to a base map at 

a scalA of 1:50,000. A radiRl line plotter was uRed for 

transposirle the boundari~~. The following South Africa 

1: 50,000 sheets it~sued by the Government Printer, Pretoria, 

were used for the base map: 2831: BA, BB, Be, BD. Each 

sampled landscape unit on the vegetation · map was markf.~ d 

according to the community into which its woody vegetation was . 

classified after the results of the normal analysis were 

amended. 

3.3.5. Plant social statuB 

Alt}:ough dominance was .not directly estimated 

through sampling of croV\n dimensions, stem diameter, or 

density, a visual assessment indicated thst the tree having 

the high(~Gt percentage constancy in a commu.ni ty was also the 

dominant, constitutille the bulk of the uppermost or main 

stratum canopy. The most constant and, therefore, dominant 

tree vias also the same as that species on which the commurii ty . 

was finally segregated during the nonnal analysis (Fig.3). 

Each community has, then, been named according to the single, 
. . 

dominant and most constant species. · By so ·doing the diagnostio 

value a.nd identity of the single speci.es fi'~aliy used for 

segregation and c12ssifi·cation of the community :is given maxi

mum emphasis. 

Braun-Blanquet (1932, p 53) has used percentage 
. .. corirrtancy as . an expression of the "degree of presence" of a 

species in a commu.!u ty. The following five degrees of 

presence, proposed by Braun-Blanquet (10c.ci t. ),will be .u s ed 
when describing t he contribution made by a · species to a 

community. Summaries will be given at the foot of the tables 

showing the quantitative composition of the main woody 

. communi t if'S. Each summary will sta te the qli.anti ty of species 

encounte red for each degree of presenee . oJ;l tho following ba si s . 

5 = constantly present (in 80 to 100 percent 

of the s t and s ) • 

4 -- mo ~;tly pre Rent (i'n 60 to 79 .pe rcent of 
the statHIs) • 

. . 

3 = often present (in 40 to ·59 .percent ·of · 

the stanos) • 
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2 = seldom present (in 20 to 39 percent of the 

stand fl). 

1 rHre (in 1 to 19 percent of the s tands). 

In addition, the follo~ang five degrees of 
fidelity, also b8sed on Braun-Blanquet (1932, p 59) will be 
used wher. describing the fidelity of a species to a community. 
A numerical range of fi1elity values for the five degrees of · 

fidelity was not given by Braun-Blanquet (1932), so the 
fideli ty values quoted below were assigned by the · author. · 

A. Characteristic species 

Fidelity 5. Exclusive species: species completely or almost 
completely confined to one community (fidelity 

from 80 to 100 percent). 

Fideliti 4. Selective species: species found most 

freqllently in a certain · communi ty but also, 

though rarely, in other communi ti es (fidelity 

from 60 to 79 percent). 

Fidelity 3. Preferential species; species present in 
several communities more or less abundantly but 
predominantly or with better fidelity in one 
cert<:lin communit:i (fidelity from 40 to 59 percent). 

B. Companions 

Fi(lelity 2. Indifferent speci es species without pronounced 
l:lffinities for any community (fidelity from 20 
to 39 percent). 

C. Acci~entals 

·Fidelity 1. strange species speci es that are rare and are 
accidental intruderG from a,nothcr plant community 
(fidelity from 1 to 19 percent). 

3. /1. Procedure I'or C,rasseu 

3 .~.1. Introduction 

n ::l80ci ~I t eO. 

A main purpose of this study W;', f'. to surVey the 

wi th rcfer(!nce to it G cop ,:lci ty to SUflpbrt the 
. 2 

grazing anim l:l lf;. Since the l:lrger, 6,558 ke/km 



Table 8. The cumulative number of grass species, encountered with 
twofold increases in size of quadrat area, detected from ten 
stand s. 

Cumulative number of species 

Stand 
No. ~uadrat area in square metres 

1 2 4 8 16 32 64 

1 7 9 9 10 12 20 21 

2 2 3 4 5 6 8 9 

3 2 2 3 4 4 6 9 

4 2 2 3 4 4 7 7 

5 t 2 3 4 5 8 9 

6 2 4 8 8 8 13 14 

7 2 2 2 3 4 6 7 

8 2 r- 5 8 8 10 13 .J 

9 6 S 9 9 9 10 12 

10 5 5 - 7 S 11 11 .J 

Mean 3.1 4.2 S.l 6.2 6.8 9.9 11. 2 
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proportion of the total, 7008 kg/!-crn L l:Jrge h erhi vore hi orna DS 

(Table 29) consi ~~ ts of animalB almost entirely dependent on 

a grass diet, examination of the ground layer was concentrated 

mainly on the grasses themselv8s, and less attent i on was given 

to forbs. 

It was decided to describe the grass communities 

on a basis of species percentage constancy becaus e the 

species presence - and-absence records, required for determining 

per-cent age const ::mcy, are more easily obtained than the kinds 

of data required for describing mass, density, volume, or 

some other absolute vegetation me a sure. It was also decided 

to classify the communities by the method of normal analysis 

(Willia;n~J un1 Lambert, 1959, 1960), and to identify the 

communi tie ~-) accordi ng to t h p.ir clominant grasses. The reaction 

of the communities to grazing would be investigated by 

neasuring grass .height and by estimating percentage grass 

canopy cover. The intensity of grazing pressure would be 

assessed by notirlg the proportion of defoliated grasses, grass 

vigour and the proportion of bare ground. 

3.4.2 .. Sampling 

A preJiminary reconnaissance was made so as to 

obtain Fin idea of the main grass communi ties present. A 

sample size SLii tableIor sampling grass presence was then 

e stimated in the following way. 

Ten stands of grasses were selected as being 

representati veof the main grass communi tie fJ evidently present. 

A plot measuring two metres wide by 32m long, divided into 

64 one square metre quadrats, was mar};'( !d out at a convenient 

position in each stand. The perimeter of a quadrat was 

demarc c ted by twine stretched b etween woodel: pegs, whicrJ 'Nere 

driven into thc ~round at e a ch corner of the quadrat. The 

gr~lsD upecieG in euch quadrat were recorded :)s be:! n g present 

JJl 'ovj '.i~d f1 s t em of tIw speci P.R Wlhl root ed wi thin the qu(~drat 

perimet~r. 

jINSERT TABLE 8/ 

The cumulative number of s peci BS encountered vvi th 

every t '/\'ofold incre:] sein quadrat area, from one sqnpre metre 
? . 

to 64 m'-, is summarif-:ed fo)" each plot in Tab.le 8. MO l':;t of 
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the species in a plot are encountered by a quadrat area of 

2 . 2 
32m ; a twofold increase in quadrat area to 64m did not 

result in any species increment in stands 4 and 10, and 

resulted in small increases, from one to three species, in 

the other stands. A quadrat area of 32m2 seemed, therefore, 

suitable for 3aQpling species presence. However, the time of 
two or three hours needed for investigation of grasses in an 
a rea of 32m2 was excessive in view of the limited time avail

nble for s tudyin{~ grasses in the large :lrea of the Reserve. A 

~:Jll:Jller qU8drut · area of 16m2 was . chosen as being more practical, 

even though the mean number . of 6. 8 sp ~~ ci es recorded by area s 
of 16m2 was lass than the 9.9 species recorded by areas of 
32m2• The quadrat area of 16m2 was regarded to provide an 
adequate, representative sample because the dominant, and other 

evidently important grasses, had been encountered by the even 

smaller quadrats of eight squ.are metres in area. 

A circular plot of area 16m2 and radius 2.26m was 

chosen in preference to a rectangular quadrat of area 16m2 

because a circular plot has a shorter perimeter than a quadrat 

of similar area; edge effect in the plot would therefore be 
less · than in the quadrat. 

The plot apparatus used consisted of two steel 

rods linked by a chain 2.26m long. One end of each rod was 

. sharpened to a point. One rod, driven into the ground, was 
used a·s an axis to which the freely swivelling chain was 

attached. The second rod, attached to the other end of the 
chain, was used to scribe a circumference on the ground. Care 

. . . 

was taken that the rods were kept in a vertical or almost 
v~rtical position to the ground. The rods were made of mild 
steel, one metre long and one centimetre in diameter. The 
chain, made of chromed metal links, was attached to the rods by 
brass swivels. 

The grasses in the plot were examined by moving 
thc scribe for u convenient distance along the plot perimeter 
to produce a s er,rnnnt of a circle; a small segment being used 

when grosses were dense. The grasses in the segment were 

r ecorded from the perimeter towards the . centre of the plot so 

that unexamined · portions were trampled as little as po ssible 
as recording proceeded. 

It was decided that 350 plots distributed over 

the Reserve would be sufficient for obtaining a sample of the 
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grass communities. It was also decided to take a stratified 
sample of the grass communities by allocating 315 of the 
plots to areas occupied by the nine woody commUnities result
ing from the normal analysis of woody plants; and by 

allocating the remainder of 35 plots to areas of Grassland. 
The 315 plot s were alloc ated in the following 

Nay. Seven lan3.scape units were selected from each of the 

wood18:ld communities; the landscape units selected being the 

first s even listed by the computer print-out for the community. 

Five plots were distribut ed in each of the seven landscape 

uni ts. 
The remainder of 35 plots were allocated to 

seven landscape units h3ving a Grassland vegetation: five 

plots were distributed in each of the seven landscape units. 
Tho five plots in each landscape unit,whether 

having a Woodland or a Grassland vegetation, were distributed 

along a traverse at 50 pace intervals. The traverse was 

started at any convenient point in the landscape unit, and 

was aligned more or less parallel to the length of the lands

cape unit as seen on an airphoto. 

One field sheet used for each plot included a 

record of the follo'#ing inforrr13tion: the grass species present; 

the mean height of the bulk of the grasses, but not including 
exceptionally tall or short plants if these were few in 
number; the names of the most abundant grasses - these 
being regarded as the dominants; and vi ~ual estimate~ of 

percentage grass cover and of percentage forb cover. Cover 

was estimated on the basis of Greig-Smith'sdefinition (1964, 
p 5) "as the ' proportion of ground occupied by perpendicular 
projection on to it of the aerial parts of individuals of the 
species under cons idera tion". 

Gru~ing pressure was crudely estimated by a 

considera tion of the general conditions in the plot, including1 

the extent to which grass defoliation was evident, and the .' 

proportion of tho plot not covered by gra ss. A numerical 

value for grazin~ pressure was awarded on the basis of: no 

or only slight . grazing pressure equivalent to zero, light 

grazing pressure equivalent to one, modera te to two, heavy to 
three, and very heavy to four. A typical, slightly grazed 
plot would show only a few grass leaves graied, a eras s cover 

of about 50 percent and more, and only a few forbs pre s ent. A 
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very heavily grazed plot would contain closely-cropped grasses, 

a grass cover of 10 percent and less, and many forbs. 

Sampling was done during March, 1969, which was 

at about the time of peak grass growth towa rds the end of the 

summer [',rowin~ se:.:Ison. The measurements of gra ss hei p,ht und 

the estimates of percentage grass cover are , therefore, greater 

than would be found at most other times of the year; either 

during the dormant winter when herbage removed by grazing is 

not repleni shed by new growth, or during the eailier part of 

s ummer when the grasses are still growing and have not yet 

attained maximum development. Many of the grasses recorded 

during sampling had to be identified on vegetative characters, 

even though most ~ ~8SS species were flowering in March,because 

their inflorescenc ~ s had been removed by grazing • . 

3.4.3. Analysis and results 

The presence -and-absence records for each of 

the plots were transferred to punch cards and computed for 

nonnal analysis as described for the trees and shrubs (Chapter 

3.3.3.) • . 
The normal analysis resulted in a hierarchical 

classification of the sample population, consisting of 350 

plots, into 16 groups of plots at long division level. The 

classifica tion was, however, intelligible ata short division 

level represented by the nine groups of plot s as shown in Fig.4. 
It. 

/fN[ERT FI G. J7 

The results of the normal amllysis were taken into 

the field for ·evaluation when the following main features were 

noticed. 
The nine groups corresponded with the ma~n grass 

communities present in the Re se rve. The definitive speci es 

respon:Jible for segregation of a group in Fig. 4 were the 

dominunt or: co-dominant sp(~cies of the communities. The grass 

communities were, therefore, named according to the definitive 

species of the relevant groups as shown in Fig.4, 8nd given 

in Table 9. For example, Group 1 in Fig. 4 i s given as the 

Themeda-Aristida Community in Table 9. Group 9 is not given 

a definitive species in Fig. 4, but is named the Pani cwn maximum 



Table 9. Summary of some characteristics of nine grass communities in 
Umfolozi Game Reserve. Group numbers taken from Figure 4. 

Mean Mean Me a n Mean 

Group · Community grass grass forb grazing 
height cover cover pressure 

cm Of: 0/ % , 0 / 0 

1 Thcmeda - A risti.da 40 18 9 35 

2 Themeda - U rochloil 45 27 7 45 

3 Themeda.,. Panicum 59 39 3 30 

4 Themeda 78 59 2 13 

5 Trichoneura 84 28 4 18 

6 Panicum coloratum 24 16 25 80 

7 Cynodon 59 21 11 55 

8 Bothriochloa 60 34 18 32 

9 Panicum maximum 50 10 30 47 
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COlTd11Uni ty, this being the most abundant ::md tal19ct growing 

speci9s found i.e l;he plot s cons titutinG Group 9. 

The five plot s taken fro['l within the same lands

C8p t:; unit were sometimes c13s s :i fied into the same eroup, but 

WEre more of t ,-' n classified into two, three or more, groups. 

More than one gr:)ss community livas therefore usually present in 

a 1 8rulscape uni t; and anyone s tand of a Woodland community 

oft en cOllt~] in(~d .:nO J.'8 th811 one gra ss community. But s ix of 

the nine comrnuniti c s Nere con s :i_:J t r!ntly di stributed over pre

d:Jr.1inan t ly c 1 :1./ : :o i18 , nnc) hence wil} be called the Clnysoi 1 

Gra s s Co~muni l;ie ~ ; and the othe r three, cons i s tently 

di s"~ ribut (~ d over predominant ly L~andy :3oils , will coll ectively 

b e calle d the Sandsoil Gras s CommUt:!_ities. 

The original 350 field she ets, representinG t he 

350 plo t s, '-Ne~ r3 sorted 3_ n to the nine communi ti e s co r-responding 

wi th the -groups to v-rhich they had be en alloc8ted by the normal 

analysis. Information from the field sheets on grass height, 

grass cover, forb cover, and grazing pressure, was abstracted. 

Mean values for these criteria were calculated for each 

community and are summarised in Table 9. The mean grazing 

pressure v a lues in Table 9 are shown as percentages. 

/fNSERT TABLE 97 

Speci es percentage constancy values for each 

community were c a lculated as was done for the wo ody plants. 

The values are presented in Tables 11 to 19 when the relevant 

grass communities are described (Chapt er 4.2.1.). Species 

having constancies of ten percent and less are omitted from 

the Tables bec au:1e their contribution to the communiti e s wa s 

ins i :3nificant. 

3 .-1-.4. Gh nrnic ;jl content 

'rlw I'ollowin{', ex p0. d _munt W:I~l done; t owards 

inv (':::Li /;:Jti n{ ~ Lhl~ cllcmical coolpo:JiLion o t' 1'> r<l~;:J o:J gro w-Lng on 

illuviu ted cl:IY uoi ls of the Bottomlcl1ld As uoci:_'ti on, on 

e luvi :..ltcd cl}]y 80i1s of the Upland Associ u tion, and on sandy 

s oils. Three g rasses, Panicum deustum, P. maximum and Themeda 

t~iandra were selected for experimentation. Samples of each 

speci es were cut from three localities on eluviated clay soils 



Til.'.:Jle 10 • . :: l:<: r ~:n~ cont e~t an~lysis of 24 sampl~s of Panicum ~eustum, . P.maxim~ and Theme¥a triandra taken from locali ti e~ 
Ol j e ....... llat'3d, llluvlated and sandy sOlls In Umfolozl Game Reserve durlng November, 1969 . 

Panicum deustum Panicum maximum Them~~ triandra 
H ~ of dry weight % of dry weight % of dry i"leight 
H 
0 .' Prot P Ca Mg K Na N Prot P Ca Mg K Na N Prot P Ca Mg K Na N rf.) n n 

7.51 .103 .14 .19 0.79 032 1.21 2 8.25 • 111 .20 .34 1.12 .32 1-32 < 4.33 .042 .01 .10 .40 .03 0.69 
r-. 
>-< / 8.34 .099 .09 .25 0.88 .26 1.33 5 8.95 .104 .19 .311.06 .26 1.43 6 4.95 .058 .12 .12 .52 .05 0.79 ~ .... 
c-< 7 7 • 4 1 • 1 39 • 14 • 2 1 . o. 83 • 24 1. 19 8 11.11 .172 .11 .29 1.14 .34 1.87 9 4.20 .060 .10 .11 .40 .02 0.67 c:: 
1-1 

;::.-
:=> Total: 23.32 .341 037 .652.50 .82 3. 73 1 28.91 0393 .50 • 94 3~ 32 .92 4.62 13.48 .160 .29 .33 1.32 .10 2.15 H 
Pi! 

Mean: 7. 77 .114 .12 .22 .83 .27 1.24 9.64 .131 .17 .31 1.11 .311.54 4.39 .053 .10 .11 .44 .03 .12 

A 
10 12.Li1 •. 133 .14 .26 1.02 .44 1.99 11 16.96 .162 .13 .51 1.37 .37 2.71 12 7.92 .131 .07 .18 0.92 .05 1.21 

~ 13 14. 00 .293 .09 .27 0.99 .42 2.24 14 14.16 .127 .11 .41 1.13 .40 2.21 15 3. 69 .114 .06 .18 0.87 .01 1.39 
c:: 16 11.35 .154 .09 .23 1.12 .34 1.82 11 13.48 .148 .15 .40 1.25 .30 2," 16 18 6.14 .105 .04 .13 0.80 .03 1.08 
H 
:> 
B Total: 37.76 .580 .32 .76 3.13 1.20 6.05 44.60 .437 .39 1.32 3.15 1.07 1.14 23.35 .350 .17 .49 2.59 .15 3.74 
H 
H Mean: 12.59 .193 .11 .25 1.04 0.40 2.02 14.87 .146 .13 .44 1.25 .36 2.38 7.18 .117 .06 .16 0.86 .05 1.25 

19 19.72 .150 .16 .35 1.16 .363.16 20 10.83 .160 .11 .34 1.16 .25 1.73 21 5.94 .062 .03 .11 0.63 .06 0.95 

:>< 
22 12.15 .202 .07 dO 1.25 .35 1.94 23 12.62 .155 .08 .33 1.23 .28 2.02 24 5.89 .079 .06 .14 0.60 .06 0.94 

A 

~ Total: 31.87 0353 .23 .65 2.41 .11 5.101 23.45 .315 .19 .67 2.39 .53 3.751 11.83.141 .09 .25 1.23 .12 1.89 
Cf.) 

~·~ean : 15.94 .116 .12 .33 1.25 .36 2.55 11 • 7 3 • 158 • 10 • 34 1.20 .21 1.88 5.92 .075 .05 .13 ·0.62 .06 .95 
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(the Miocene Surface at Mpila, at Mpila encane, and a t Khukho); 

from three illuviated clay localities (the Quaternary Surface 

at Mbhuzane, at Thobothi and at Sontuli); and from two 

localiti~son sandy soil (the Pliocene Surface at Madlozi,and 

the Quaternary Surface at Gqoyini). A t ota l of 24 · sample s 

wa s thus obt ained during t he third week of Novemb er, 1969. 
Sufficient fresh grass material was cut for each sample to 

a lmo st fill an unus ed new, plastic ba g of 50 k g capa city. 

The gra ss samples were s un-dri ed, s ea led in 

pla stic ba~ s and s ent to Cedara College f or oven drying and 

ana lysis for protein, P, Ca , Mg, K, Na, and N nutrient content. 

The results of analysis . a re det ailed in Table 10 and are 
.. 

summarised in histogram, Fig. 5. 

iINSERT TABLE 10 and FIG. 5/ 

Two main fea t ures are seen in the results of the 

chemica l analysis. Firstly, that the highest nutrient 

content is cont ained by the grasses taken from the carbonate

rich illuvi a ted clay soils; that the grasses taken from the 

s andy s oils have an intermediate nutrient content; and that 

the gras ses t aken from the eluvi a ted clay soils have the 

lowest nutrient content, which i s about one half of the 

amount nf nutrients held by the gr asses f rom illuvi ated clay 

s oils. Secondly, that different amount s of nutri ent s are 

contained . by the three grasses taken from any one l ocality • 
. panicum deustum generally contained t he hi ghe st amount s of 
nutri ent, except on the eluviated clay si t U;=ltion where it held 
s lightly le ss than P. maximum, followed by P. maximum , and 
ThC'm ed:) t ~ ... i ~m d r : l conh linnd t he lowe s t [~mount of nut r i ent. 

Th e three gr uss es s eem, t here f ore , to reflect 

i n th c~ ir nutrien t content s the f ertili t y of t he s oils where 

t he y g row. Othor g r asses , ap3rt from the t hre e specie s 

t es ted, may well a lso behave so in the Re s erve . Gras s e s in 

N ::.~t D l r,enerally do reflect local soi l · fert ili ty (Mr R. Ludorf, 

pers . com.). 
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GHAPTER FOUR 

THE PLANT ECOLOGY 

4.1. The plant successions 

4.1.1. Introduction 
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A general i !] er-:! of the plant succe s sions is 

obtainable from Fig • . 6. The successions start with pioneer 

communities in water, on sand, dry ground or on rock. The 
pioneer communities pass in most areas into a Themeda triandra 
var. trachyspathea dominated Grassland which is maintained by · 

frequent fires and which forms part of the climax pattern of 
Grassland and Woodland. HONever, where the grasses are 

not burned sufficiently often, or where there is protection 
from fire, the Grassland is invaded by woody plants and a 

Woodland vegetation develops. 

!INSERT FIG.61 

4.1.2. Priseres 

4.1.2.1. Hydrosere 

Hydroseral communities are poorly represented 
in the Reserve because of the limited extent of perennial 
water, and because of unstable conditions in the aquatic 
habitats. The swift summer floods of the rivers would flush 
away any unattached aquatic plants. Churning of the unstable, 
sandy river beds during floods, as well as an abrasive action 
of the heavy sediment load suspended by the flooding river s, 
eliminates all but the most strongly rooted and tough aquatic 
plants. Few aquatic plants survive in the s easonal pools 
of standing water contained by the smaller pans away from the 
rivers, and in the few perennial springs. The smaller pans 
and the springs are used as walloNs by rhinoceros and other 

animalf3. Apart from direct damage caused to water plants by 

the animals , the water is kept so turbid that s uffici ent 
li ght for plant growth can hardly penetrate thE:! surface of 
the pools. 

Delicate .aquatic plants characteri stic of ea rly 
hydroserul stages are, therefore, most likely to be found in 
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the perennial, stagnant water of the l8rge Mgqizweni Pan 
(Photo 15) which, at depths of two metres and more, is 
mostly ·too deep to permit wallowing by animals. The Pan was 
not investigated because of the several crocodiles which can 
alw:jYs be seen on the banks, or partly immersed in the slightlY 
murky watcr, provided the Pan is approdehed quietly. However, 
some of the following early aquatic plants noted in fairly 

simi18r pans elsewhere in Zululand, at Lake Sibayi and in the 
Pongola System, may well also be present in Mgqizweni Pan. 

The aquatic plants include unattached species of Pistia, of 
Lemna, and of Azolla; and some attached species of Potamogeton, 

of Nymphaea, of Lagarosiphon, and of Nitella. 
Several aquatic species were found, but in small 

numbers, in the snaller pans (Photo 13) during rainy seasons . 

when the pans contained water for several weeks. Free-floating 
plants of Utricularia inflexa were found in the pans even 

though their waters were very muddy. Two annual sedges, 
Cyperus diffonnis and Cyperus sp.(collection no.688), were 
present on the pan perimeters but mostly in places where 
protected by overhanging tree boughs from wallowing animals. 
An aquatic fern, Marsilea macrocarpa, plants of Alternanthera 
sessilis and of Echinochloa colonum were found on the pan peri
meters; . these three species have tough rooting systems and 
'Nere able to survive in spi te of trampling and vvallowing. ·· 

The first aquatics to appear in shallow pools on 
river banks include occasional plants of Juncus oxycarpus, 

Cyperus fastigiatus, Scirpus spp. and seedlings of Phragmites 
spp. The most extensive hydroseral communities are reedbeds 
of Phragmites mauritianus and P.australis th8t stabilise parts 
of the banks of the larger pans (Photo 15) and the rivers 
(Photo 27). The extensive, strong rhizomes and the tough, 
fibrous nature of the reeds enablp.s them to establish in the 
loose, easily transported sands, and to withstand the force and 

abrasive action of floods to the extent that islands of reed
beds have colonised sandin the middle of the river and the 

streambeds, as in parts of the White Umfolozi River (Photo 4), 
of the Fuyeni (Photo 12) and Munywane (Photos 19, 22) Streams. 
The reeds are rarely totally immersed, except by the deepest 
fl60ds, because of their tall height of three metres. The 
reeds are, therefore, well adapted to withstand the considerable 



fluctuations in water depth, from zero to two metres and 

rarely more, experienced in the streams and rivers. 
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The reedbeds are succeeded by a zone of shorter, 

about one metre high, co!-)rse, stoloniferous grasses. The 

stoloniferous grasses grow in areas which are inundated for 
several days during and ,::tfter floods. Such places include 
the low-lying ground on the perimeters of the larger pans, a 
narrow zone situ8~ed further up the river banks beyond the reed
beds, and p:Jrts of some stream beds, notably near the confluence 
of the Fuyeni SI;rn :lm wi th th8 White Umfolozi RLver where the 
stoloniferbu :J gr u: ::..: es fo r'11 un extensive Gra ssland (Photo 12). 
The Gra~sland consists of a dense matted growth dominated by 
PonicUf.l meyerianum; other common grasses include Hemarthria 
altissima, Paspalum commersonii, Ischaemum arcuatum,Echinochloa 
crus-galli, Imperata cylindrica and Sorghum ha'lepense. 

4.1.2.2. Psammosere 

Stages of the psammosere occur on areas of sandy 

alluvia . of the Riverine Soil Association (Chapter 2.4.3.) that 

are drier than the areas occupied by the hydroseral communities. 
A first stage of the psammosere is on recent 

accumulations of sand deposited by floods. The sand dries out 
soon after the flood waters h8ve receded. The sand is colonised 
by pioneer grasses, mostly annuals, including Tragus 

berteronianus, Chloris pycnothrix, C. virgatCl, Eleusine indica, 
Perotispatens, ' Dactylocteniu.rn giganteum and Rhyncheletrum 
villosum. These annual grasses are, however, short lived and 
are susceptible to damage caused through trampling and churning 
of the loose, sandy substrate by the many animals which move 
over theae parts in search of water. The annual grasses are, 
therefore, fe w in number and :)re soon succeeded by a more 
vigorous, luwn-like growth of perennial, s toloniferous grasses 
better adQP~ed to wi~hstQnd tho trarnpling. Cynodon dactylon 
i s the dominant; other stoloniferous grasses present are 
Urochlda mosGambicensis, Digitarialongiflora and Paspa~~ 
distichum. , 

4.l.2.3~ Lithosere 

Co~unities of the lithosere are distributed over 



Photo 29. Many shrubs and a few trees have becole established on this frag.ented scarp 
to fori slall patches of Thicket. Sale pioneer species persist, nalely, 
Euphorbia tirucall. (left centre) and ficus ape (lower right). A few baboons 
are on the upperlost rock ledge next to-a--projecting tree of Ficus sp. 
Hhlolokazana, 27.3.70. -----

Photo 30. A dense Thicket grows on the south-east aspect, steeply inclined,bouldery, 
debris slope. {The.eda triandra dOlinated ground layer, shown in the foreground, 
is part of an Open Woodland which .extends over less steep terrain fro. the 
Thicket margin towards the hill top. "pila Calp is visible on the horizon. 
Hpila, 11.5.70. 
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rocky parts of the Reserve, including scarps and some debris 

slopes, where fire is mostly precluded. 
The first colonisers of rock are several kinds of 

crus to :..,e lichenB, but these were not colll~ctcd for identifi
cati on purpo;~es. More import ant pioneer plants which establish 
thei r roots in th,: crack::; uno fissures of vertica l rock faces 
include mo s tly succulent sp ecies and some figs (Photo 28). 
The succulents include bushes of Euphorbia tirucalli, often 

the dominant, and Portulacaria afra, short rosette plants of 
Aloe vanbalenii, and the trailing vines of Cissus quadrangularis. 

The figs, including Ficus soldanella, F. cordata, F. ingens, F. 

pretoriae,. F. stuhlmanii and F. petersii, can send their roots 
for long distances, even 20m, down the rock faces. In some 
instance$, as on the Quaternary scarps at Mhlolokazana and 

Mphafa (Photo 28), the fig roots reach seasonal pools of water 
in rivers or streams si tuated at thf~ foot of the scarps. 

/INSERT PHOTOS 28, 291 

. The next lithoseral stage is seen where parts of 
the scarp . faces are fragmented and less steep as a result of 

weathering, as at Mhlolokazana (Photo 29). Plant roots, 
particularly of the Ficus spp., assist in weathering by forcing 
rock crevices wider apart. Small patches of fairly dense 
Thick'3t, as shown "in Photo 29, develop in the widened crevices 
and in spaces amongst the tumbled rocks which form a bouldery 
scree at the foot of the fragmented scarp. The Thicket patches, 
about three metres high, are formed by a profusion of shrubs 
and some trees. The succulent Euphorbia tirucalli,which is 
present along with the other succulents, can dominate in 
places but un obvious dominant is not usually discernible 
amongst the many other species: Diospyros glandulifera, Q. 
dichrophylla, Garcinia livingstonei, Dombeya cymosa, Combretum 
erythrophyllum, Terminalia phanerophlebia, Erythrina humeana, 

!:hespesia acutiloba, Ehretia rigida, Xeromphus rudis, Nuxia 
oppositifoliu, Dichrostachys cinerea, Tarchonanthus camphoratus, 
Brachylaena ilicifolia, Grcwia caffra, G. monticola, 

Plectroniella armata, Cassine aethiopica, Canthium spinosum, 



Photo 31. 

Photo 32. 

Gaps in the tree and shrub strata of the COlbretul aptculatul Closed Woodland 
allow sOle light to reach the ground layer • . A large .tree .of Spirostachys 
africana (left), a shrub of Hay tenus senegalensis (right), and large grass 
tufts of PanicUi deustul (near the tree base and .at the lower right corner) 
grow in pockets of soil between the boulders. Fire cannot easily burn through 
the discontinuous ground layer interspersed by the boulders. The tree 
and the shrub have retained foliage in the dry season. North aspect scarptet 
near Hphafa Streal, 10.5.76. 

A lightly grazed stand of the Theleda COllunity has died back in winter to 
leave a dense litter of tinder dry straw. The litter has not been burned for 
at least three years, and the sla11, fire-intolerant saplings of Acacia 
gerrardii and A. nilotica have consequently outgrown the grasses.~e that 
the ~ sPP. saplings have not yet shed their leaves. whilst the unusually 
dense stand of Sclerocarya caffra tree. (background) Is leafless. Hiocene 
Surface at Tshenilentolbi. 6.7.70. 
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strychnos spp., Dinocanthium hystrix, Erythroxylon emarginatum, 

E. delagoense, Vanguieria infausta, Pouzolzia hypoleuca, 

Phyllanthus reticulatis, Kraussia floribunda, Croton menyhartii, 

Euclea natalensis, Jasminum multipartitum, Turraea floribunda, 

and more. A few trees which emerge above the Thicket patches 

include Schotia brachypetala, Commiphora harveyi, Pseudocassine 
transvaalensis, Combretum apiculatum, and some of the figs 
listed earlier. Some climbing and scrambling species include 
Rhoicissus tomentosa, Tecomaria capensis,' Strophanthus gerrardii, 
Entada wahlenbergii, and Dioscoris spp. 

More extensive and denser stands of Thicket 
develop on the comparatively moist, south-east aspect, rocky 
debris slopes as at Nqabaneni and Mpila (Photo 30). These 
denser stands of Thicket are fairly similar in composition to 
the patchy stands on the fragmented scarps, but are so dense 

that the short, succulent species are shaded out. The sub
strate, consisting of boulders separated by shallow pockets of 
dark, highly organic and immature soil, is partly covered by a 

litter 'of undecomposed leaves. The substrate is heavily shaded 
for the greater extent but there is a sparse ground layer 
consisting of a few shade tolerant plants. The dominant is a 

sedge Schoenoxiphium lehmanni. The ground laY9r becomes denser 
where occasional openings in the Thicket canopy permit additional 
light to reach the ground, and where some grasses of Panicum 

deustum, P. maximum and Diplachneeleusine grow. The ground 

layer is nevertheless too sparse t.o permit the passage of fire. 

/INSERT pHOTOS 30, 317 

A late stage of the lithosere is 'represented on 
the scarplets of terraced topography where a fringe of Combretum 
apiculatum Clooed Woodlnwi f,rows ulon~ the ocorplets (Photo 18). 

'rhe Clo:Jed Wood lun(t compri seo three strtlta. The uppermost 
:} trutum, ubout ::wv(m metreD high" i o dominu ted by Combretum 
npiculnLum; other important trees include Spirostachys africana, 
Acucio burkei, Schotia brachypetala and Pappea , capensis. , The 
middle stratum, about three metres high, is of fairly dense 
shrubs ,and small trees ' similar in composition to the dense 



Thicket described earlier. Rather more light reaches the 
ground in th8 Clo s ed Woodl and than in ·the Thicket becaus e of 
frequ ent g:]P ~:i in t he tree and shrub strata (Phot 0 31). .The 
ground I nY:Jr is, thnr efore, better developed than in the 

Thick et and comprises l arge tufts of Panicum deus tum and P. 
maximum. Many species of forbs, of wruch Strelitzia regina 

is the mo s t conspicuous, are also present. The ground layer 

is confined to pockets of soil lying between boulders, and is 

so discontinuous that fires, which easily burn throQgh 
adjacent· areas of Open Woodland on the benches, rarely penetrate 

the Closed'. Woodland (Phot 0 31). But in some less rocky, 

better grassed places the incursions of fire thin out the 
Closed Woodland and a Combretum apiculatum Open Woodland results, 
as shown in Figure 6. The Open Woodland arises, however, 
most often as the result of woody plants invading areas of 

Grassland as desc~ibed in Chapter 4.1.3.2. 
Not yet mentioned in this description of the 

lithosere are horizontal, or almost horizontal, rock ledges. 
Some rock ledges are found on scarps where a rock fragment has 
broken away, and others are where a rock ledge outcrops above 
the soil surface. Pioneer plants of the grass RhyncheletrUffi 

rep ens lodge in cracks on the rock ledges. A detritus of rock 
grit and gravel accumulates in shallow depressi ons on the rock 

ledges. The detritus is colonised by a few small and a few 

larger plants. The small plants include s ome succulents, 
Crassula sp., Portulaca quadrifida and P. kermesina; two grasses, 
Tragus berteronianus and Tripogon minimus; as well as four 
sedges~ Cyperus rupestris, C. teneriffae, Kyllinga erecta and 
Bulbostylis boeckeleriana. The l ar ger plants are grasses 
including Rhyncheletrum repens, which is the dominant, Sporo
bolus nitens~ S. stapfianus and Chloris virga t a . These grasses 
represent an initi a l stage of the gr ass successions to be 
de scribed· in the next section. 

4.1.3. Later 8 t u~ CS 

4.1.3.1. Grass success ions 
4.1.3.1.1. Intro duction 

Early and Inter grass s ucc ermion :::: , fo lling 



64 

outsije the priseres of water, sand and rock, are found in 

dry localities where stratified soils have developed or are 
in the process of maturation. The early stages commence 
with the invasion by short grasses of bare areas and gradu.ally 
pass,through the replacement of short gra sses by taller 
p, r u ~1:1e~] , into t h(~ 18 ter st: Iges. 

Althou~h the !1Uccessionul development of gruss 
communi tj.os on sandy and cluy soils i :.~ Dimilar in most 
respects, some differences in species composition between the 

communities require that they be trea ted separately. 

4.1.3.1.2. On sandy soil 

The earliest grasses to colonise areas of bare 

sand, mostly found on the Springfield Series overlying sand

stone (Chapter 2.4.1.) are small, mostly less than 20cm tall, 

annual species including the following: Tragus berteronianus, 

Rhyncheletrum repens, R. villosum, Chloris pycnothrix, Perotis 
patens, Eragrostis cilianensis, E. gummiflua, Tricholaena 

monachne, Trichoneura grandiglumis, Sporobolus pyramidalis, 

Stipagrostis stipitata and Eleusine indica. Perennial 
Cynodon dactylon can also be present and, where so, is often 

the dominant • 
. A large number of mostly perennial, mid-seral ' 

grasses soon establish at a highdensi ty amongst the short 
annuals so . that the latter are shaded out. The mid-seral 
grasses grow from 20 to 40 cm high and include the following 
species amongst othe+s: Eragrostis capensis, E. ciliaris, 
Aristida congesta, Heteropogon contortus, Urochloa mossambi
censis, Digitaria argyrograpta, D. polevansii, Panicum 
coloratum and Pogonarthria squarrosa. 

The latest stage is apparent when tall , from 
~lb out 50 to 100 crn, climax t,r as:;es overt ake ' thp. mid-seral 
grass es. Themedu triandra is the dominant, other tall grasses 
include Panicum ml':lXimum, Digi tari::;) macroglossa, Cymbopogon 

plurinodis, Eustachys paspaloides, Sporobolus fimbriatus and 
Hyperthelia dissoluta. 

4.1.3.1.3. On clny soil 

The earliest grass to coloni8e areas of bare , 
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clay soil is Tragus berteronianus which grows to about 10 cm 

tall. These other short, up to about 20 cm high, mostly 

annual species also invade bare areas in more or less the 

following sequence: Chloris pycnothrix, Sporobolus smutsii, 

S. nitens and Digitaria argyrograpta, a perennial e 

The preceding pioneer stage is succeeded by a 

mid-seral stage of perennials dominated by about 40 cm tall 

Urochloa mossambicensis. Other common mid-seral grasses 

include Panicum coloratum, Digitaria polevansii, Eragrostis 

capensis and Heteropogon contortus. 

The climax stage is brought about when Themeda 

triandra invades and dominates the community at a height of 

about 80 cm. Other typical, less abundant althou.gh often 

enjt~rgent spl.:: cies of the climax stage include Panicum maximum, 

Digi taria macroglossa, Setaria woodii, Eustachys paspaloides, 
Cymbopogon v:::1idus and Diheteropogon arnplectens. 

4.1.3.1.4. Seasona] aspects 

4.1.3.1.4.1. Gr8ssec 

Since wint(;r temporatures are not sufficiently 

low to be limiting factors for plant growth in the Reserve,the 
gr~JR3t;S recover from winJc;er dcrn:ancy soon after moisture is 

S!..l.ppliE,d by the first r~inf3 of sur!",mer. 

Recovt:r-y of the grasse s is ::;hown by the production 

and elong~tion Of new green shoots. The graSses flower later 

on 8t about the time when shoot elonget ion ceases. Although 

many ' of thE: species do not seem to flower in any particular 
month of summer, some flower early and otbers late. The 
follovl'i,ng grasses, mostly annualn, are cOlwpicuOUf': amongst the 

c·arly flowering species: Bothriochloa irwculpta, Tragus 

bert eronianus, Eracrosti s spp., SporoboluE-spp. t r.hlori fl virgata, 
and Brachiuri" :.:wrr:.:lta. Late flow ering speeiec inciude Themeda 

LI'i tU1d~, P::.;nicwll 8pP., Digi tariH sPP., Ari s tida congesta, 

Diplachne e1eusine, Rhyncheltrum repens, Trachypogon spicatus, 

Elyonurus areenteuu und Cymbopogon spp. 
A very mal~ed seasonal succession of gras~es, 

whereby a series of even taller and later flowering grasses 
overtopped shorter and earl,ier flowering grasses, is reported 

by Downing (1966) for a Grassland at Tabamhlope, near Estcourt 
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(Fi~.l). The Tabamhlope Grassland exp eriences a reli Hble 
rjumm cr r :.linf:·lll, uwl i s in an orea from which . grazing animal s 
were lurgely precluded. Although some of the grasses at 
Tabamhlope are also represented in the Reserve, no such 
conspicuous seasonal succession of grasses was noted. Seasonal 
succession in the Reserve is apparently obscured by the 
erratic <Hid unre1iEble nature of the summer rains; late rains, 
or spells ·of drouEht during tr~e growing season, delay or 

retard grass development. The amount of growth ·and the times 
of flowering of the grasses in the Reserve vary somewhat from 
year to year. Seasonal succession is also obscured ·because 
man~r inflorescences are removed by heavy grazing~ 

The 8erial portions of the grasses die back from 

the leaf and culm tips as the dry season sets in, and the 
leaves persist during winter as a tinder-dry straw consisting 

largely .of fibre and cellulose (Photo 32). Weinmann (1955, 

pp 580-582) and Nursey (1971, pp 157-159) have demonstrated 
that die back, during times of drougbt, in Southern African 
grasses is accompanied by a translocation, from the leaves to . 
the root s , of some of the starch, protein and minElral content. 
Los s es in tbe pro "'.; ein and acid-soluble ash coiltents of 48 and 
40 percent respectively are reported for herbage at the end of 
the growing season by Weinmann (1955, p 583 ). Grasses in the 
Reserve are, therefore, probably of much le ss food value to 
herbivores during winter than in summer; and considerably 
lower levels of nutrient contents, than a re shown· in Table 10 
for summer, are expected for winter. A low protein content, 
to the order of two percent, is indicated by Weinmann (1955,p 580) 
for some grasses in winter. 

Humification of tlw tinder-dry s traw in the 
Reserve, as would likely h8ppen i rl a more humi d climate, is 

negligible or very s low because of the Q r~d winter and because 
the s truw likely contain!"; insufflci ent nutrient s for a vigorous 

microbial populat j.en. The s truw a ccumu1ut es , therefore, as a 
hie,h1y influmm ~~b) u Ii tter. Li t ter ouffici ent for burning 
accumulateD uft er one season' s growth in areas of dense gras s 

which are lightly or moderately grazed. 
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4.1.3.1.4.2. Associated forbs 

Many forbs associnted vvith the grasses enter 

at early stages of the grass successions. The associ ated 

forbs are divisible into two groups. The one g~oup is 

associ 2ted with areas of dense, less heavily grazed grasses 
mo ::.~ tly found on soi I s of the Upland As soci fJ tion. The other 
group i s found in nreGS of sparse, heavily gra zed gr ass es 

found on soils of the Bottom]an~ Associution •. 
The uplan d forbs are short grovving, mostly 

less than 15 cm high, and inclurle the following species 
amongst others: Cornmelina benghalensis, Thunbergia dregeana, 

T. atriplicifolia, Ruel1ia patula, Polygala serpentaria,Vigna 
longiloba, Chascanum schlecteri, and on sandy soils, Aster 

luteus, A. muricatu8 and Stylosanthus fruticosa. These forbs 
correspond with the class of vernal aspect plants described 
by Bayer (1955, pp 546-547). The short, vernal aspect plants 
are able to compete against the tall, 50 to 100 cm, grasses by 
flo\'~ering :;:Ind setting their leaves early in the season, usually 
by December, before being overgrown by the grasses. Some 
vernal aspect plants in the Reserve, including Scilla spp., 
Ammo.charis falcata, Anthericium galpinni and Aneilema sinicum, 

store moisture in swollen underground organs over the winter. 
Such plants are thus able to set flowers and leaves even before 
the firct rains of summer becaus e they contain moisture and 

. . 
food reserves stored over from the previous summer. 

Forbs are more numerous on soils of the .Bottom

land Associetion and, in the most heavily grazed places,out
number . the grasse s . The forbs range from short, less than 30 cm, 
to tall, about 50 cm and more, plants. The short plants 

include Ai zoon elinoides, Bl~hari 8 integrif'olia, Tri bulus 
terrestris, Heliotropium ateudneri, Cyphoca rpa ane,ustifolia, 
Abutilon GP., ~osiphon :3plcndens, Crossandra fructicosa, 
Orthosiphon "ustr~-tlis, Phyl18ntbus maderasp a tensis, Gomphrena 
celosoides and Aptenia cordifoli.§.. The tall plants include 
Asp8ragus vir-gat a , Asparagus spp., Ekbolium amplexicaule, 
CienfuegosiH hildebrandtii, Nidorella residifolia, Helichrysum 
undatum, Justicia flava, Lycium sp., Hibiscus pusillus and 
GossYpium transvaalense. 

Most of the bottomland forbs flower later in 

the sen son, usually after December, anu corre spond with the 



class of autumnal a sp ect .plants described by Bayer (1955, pp 

547-548). Some of the forbs seem, however, to flower ~t any 

time during summnr and, in the case of some annuals like 

Aizoonglinoides, more than one generation mi ght be produced 

in the course of a summer. 
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The shorter forbs on bottomlands areas are 

succe ssful partly because competition from taller grasses is 
much requced, or even eliminated, through heavy grazing. The 
t aller forb s a re sufficiently high to compete with any tall 
gr asse s for li eht but a re easily broken off by trampling and 
are l ess numerous than the shorter forbs of Aizoon glino:Ldes 
and Blephari s integrifolia which are less sensi ti ve to 
trampling,and which are sometimes the dominant s of the ground 
18.'ler in bottomlands. 

4.1.3.1.5. The role of fire 

Fire plays an important ecological role in the 
ReserVe mainly through incinerating the litter of straw which· 
remains in the dry season after the grasses and forbs have 
died back. A periodic burning off of the litter, usually done 
at some time in August or September, se~ms ess ential for 
promoting a vigorous regrowth of new grass shoots in the summer 
follO'.'Ving the winter dormancy. In areas which are l eft un
burned for lengthy periods of about five or more years, the 
accumulated litter from severa l seasons' growth becomes so 

. dense as to over-shade the grass bases. New, short grass shoots 

stimulated by the rains of summer do not grow successfully in 
the heavy shade; the grass tufts, particularly of climax 

stage species like Themeda triandra, eventually become moribund 
at their centres • 

. Removal of the litter by fire is also of 
importa'nce to the short, vernal asp ect forb s . Bayer (1955, 
pp 546-547) de scribes how the forbs a re s uppres sed and even
tua lly. eliminated t hrough ol/er- shading if t he litter i s not 
r emoved • . 

On the other hand, frequent burnings of the 
litt er nt one , two or three yea r in terva l :::: suppress , retard or 
e limin:) t e thc ~rowth of young woody plant s including seedlings 
und sapling!] . 

The climax,Themeda triandra domin~ ted stage of 
the gras s succe s sions i s thus maint ained in a rea s Which are 
burned sufficiently often. The Themeda tri andra Grassland is 
invaded by woody plants in. areas which are not burned 
sufficiently often,or which are heavily gr a zed, so tha t 



Photo 33. This area was kept clear of woody plants during the period frol 1932 to 1952. 
The dense stand of spindly Acacia karroo trees, all about the sale height, lay 
have established at about the sale tile during the period between 1952 and 1956, 
when the use of fire was discouraged in the Reserve. The trees, although not 
yet fully lature, are tall and less easily dalaged by fire than the short saplings 
shown in Photo 32. Notice, however, that the dead, lowerlost branches on 
sOle of the trees are within the reach of grass fire flales. The dense, dry 
litter of the Theleda COllunity has not recently burned, and a younger 
generation of A. karroo seedlings invades the grasses. "iocene Surface of 
Khukho, 7.5.70. 

Photo 34. A bare ter.ite lound where grasses do not grow. "any grass cullS and leaves 
around the .ound have been reloved by termites and herbivores. "adlozi, 
9.5.70. 
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W(J()d l:md !'epl.:JCCU L~lC.! C r~ I:: :;J:il ld, :I U ~ ;\JOwn 'j,n Jl'it .• (). 

ShuJ c intolerunt Themed3 tri undra i 8 , r ep l uc ed, 

where the ground l ayer i s s huded by woody invaders, ,by grasse s 

more tolerant of shade: Panicum deustum, P. maximum, Entero

pogon monostachyos and Diplachne eleusine. If the shaded 
areas are also heavily grazed, then Dactyloctenium australe 

is often abundant. 

4.1.3.2. Invasion by trees, shrubs and climbers 

Mature trees and shrubs in the Reserve are fire 
tolerant and are r arely killed by fire. Their trunks and 
branches are protected from fire by a thick, insulating bark. 

The bark in many species iE ridged, as in most Acacia spp., 
or flakey as in Sclerocarya caffra and Spirostachys africana. 
Less well protected parts, including leaves and finer stems, 
escape fire damage where tall crowns stand a few metres beyond 

the reach of flam es (Photo 33). Some young and older woody 
plants can respond to fire damage by coppice regrowth from 

their bases near soil level. Notable coppice producing . 

species include Acacia caffra, A. tortilis and Euclea spp. 

/INSERT PHOTO 33/ 

But young woody plants, including seedlings and 
s aplings up to about five ye ar s old (Photo 32 ) are much less 

resi s t ant . to fires. The rather delicate crowns and thin
bark ed stems of such plants are at about the s ame height, or 
slightly t a ller, a s the grasses and, being wi th{n the reach of 

flam es, are easily charred by a passing blaze (Photo 32). 

Successful establishment of the woody plant s dep ends,therefore, 
on the d~gree of protection from fires duri ng the early stages 
of grovlth. 

Rocky sca rp n und scarplets, as at Mhlolokazana 
(Photos 6, 29) and Chibilenyathi (Photos 17, 18 ), are fire-free 
or v ery r a rely bu r ned. Pl:.:mts growing in t ho soil pockets of 
sc orple t s :.md debri G s lopes are sheltered from f ire by the, 
int ervcnirle bould era (Phot 0 31). Protection ' from fire in 

' theae hubi [; wt s p nrmi ts the !3uccessful developm ent of the dens e ' 

woody comri1unities characteri s tic of tbe Lithose r e , whe ther of 

Thi cket (Photo 30) or of Combretum apiculatum Closed Woodland 



Photo 35. 

Photo 36. 

A Thicket of Brachylaena Illclfo11a (foreground), of May tenus senegalensis 
(background,cen~rer;-and-ol-aense-ruclea undulata (back9rouna:rightr~~ree 
of Acacia grandicornuta rises above "the Thi~ Fires cannot burn through 
the-SPirse,ovBr9;az~anlcu. laxl~u. Co •• unlty in the foreground. 
Quaternari Surface at "~amkhufu:-TO.5.70. 

An interrupted ground cover of the 40cI tall Themeda - Aristija Community 
reveals white patches of the loose, sandy Springfield Solr:---rhe grasses fori 
the 10wer.ost stratul of Acacia bur~ei Wlod'iand.-----The small, pale tree to 
the left is Zizyphus mucronara;--~arge trees with wide cr~wns are A.burkel. 
Gqoyini,8.5:10. ". • •• 
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(Photo 18) 

/INSERT PHOTO 34/ 

Some pro·~lJction from fi re is provided on termi te 

moun:ls (Photo 34). Pl:.lnts, ap8rt from s ome fun~i, do not 

grow on the mound:::; whilst they are inhubited by termites . The 

termi tc:.:; al~3o In3intTin a fire-free zone around a mound by 

removing the dead aeria l portions of grass during winter. When 

the mound is burrowed out and broken up by an antbear and 1S 

subsequ.ently abandoned by the termites, grasses and woody plants 

invade the mound. Fire-free conditions are, however, main

tained on the mound because herbivores, particularly white 

rhinoceros and wildebeest, are esp ecially fond of the grasses 

there and keep them grazed short. The woody plants, at first 

including ·shrubs of May tenus senegalensis, Schotia capitata 

and Thespesia acutiloba, and l8ter including trees of Cussonia 

zuluensis, Spirostachys africana and Pseudoc8ssine transvaalensis 

among:'3t others, can thus develop to rnaturi ty and form the Bush 

CIQ~p3 of Mixed Woodland (Photo 26). 

/INSERT PHOTO 35/ . 

The absence of fire in the heavily grazed bottorn

lands has promoted a widespread development of Thickets over 

many parts of the Quaternary Surface. The Thickets occur · 

either in small patches, a few metres in di3meter and separated 

by intervals ·of . about ten metres, or as extensive stands 

occupying a hectar-eand more. Mature stands attain heights of 
between .three and five metres. Some stands formed by Acacia 
luederitzii are so dense thut they are impenetrable by man 

(Photo 25). Othe r common rfhi cket constituent s are Euclea spp., 

May tenus sene~alensis , Brachylaena ilicifolia and Tarchonanthus 
camphoratus (Phbto 35). 

Tho tree and shrub invaders of Grassl f_U1.d provide 

support for climbinG and scrambling pl,]nts which appear early 

in thp. woody 31.1cce,;,;i on. The climbers and scramblers include 

Asparagus:::;pp., Capporis tomentosa, 6i ssu8 rotundifolius, C. 
quadrangulnri r~ , Sarcostemma sp. and, on Riverine soils, Acacia 
brevi spica. 



Table It. 

Climax 

Percenta~e cl')l1stancy values l.,r ~rasses in the Cynqdon 
Community. Results based on a. group of 16 plots. . 

Panicum maximum 100 

Mid-seral U rochloa mossambicensis 48 

Early Cynodon dactylon 100 
Dactyloc tenium giganteum 42 
Tragus berteronianus 24 
Sporobolus pyramidali.s 18 
Eragrostis spp. 12 
Rhyncheletrum viUosum 12 
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The invasion of the ground layer terminates in 

three different Woodlan :J Associ8tion~:, as. shown in Fig. 6, 

according to the soil association present. Acacia-Combretum 

Open Wcodland is the climax on soils of the Upland Association, 

Acacia-Spirostachys Closed Woodland is the climax on the 
Bott oml:.lnrj A ssoci~; tion, and Acacia-FicuG Riverine Woodland is 
Ute clirn:lx on :.;oil~; of the Riverine A :l::.;oei~ : tion. 

4. 2g The Main Communi ti (~G 

4.2.1. Crass Cop.ununi ties 

4.2.101.Sandsoil Communitif~ s 

4.2.1.1.1. The Cynodon Community 

The Cynodon Community is the most extensive 

grass community on the Riverine Soil Associ ation where it 

fOTIils a lawn-like ground cover (Photo 27). 

jINSERT TABLE Ii/ 

The Community composition, given in Table 11, 

shows a preponderance of those species typical of early stages 
in the grass successions. Perennial Cynodon dactylon, at a 

cons tancy of 100 percent, is the dominant in open and less 

heavily shaded parts; other early grasses in the open ' parts 

include annual species of Dactyloctenium giganteum (42 percent), 
Tragus berteronia~ (24 percent), Sporoboluspyramidalio 
(18 percent), ' Eragrosti s spp. (12 percent )., and Rhyncheletrum 
villosum (12 percent). Only one mid- seral grass, Urochloa 
nio[.;sarnbicenGi G (48 percent), nnd one climax grass, Panicum 
m~.lximum (100 percent) are present. 

The P. maximum succeeds C. dactylon in shaded 

places where the grasses have been invaded by woody plants. 
The high, 100 percent constancy of P. maximum is a reflection 

of the considerable extent of invasion by the woody plants. 
Panicum maximum also grows in the open but at a much lower 
density than in the shade. The woody plants have invaded 
because the grasses, at a mean height of 59 cm and with a cover 

of )~ percent, ,Ire not sufficiently competitive. The mean 



T<:lble 12. Percentage constancy values of grasses in the Themeda-Aristida 
Community. Results based on a group of 43 samples. 

Thl~lll('d il t dilildra 100 

Euswchys paspaloidcs 49 

P. maximum 39 

Climax Di.gitaria macroglossa 30 

Sporobolus fimbriatus 14 

Bothriochloa insculpta 14 

Cymbopogon plurinodis 14 

Aristida congesta 100 

EragrostLs cn pensis 70 

Panicum coloratum 58 

Mid-senti Heteropogon contortus 54 

D. polevansii 27 

U rochloa mossambicensis 25 

Digitaria argyrograpta 14 

Tragus berteronianus 50 

Eragrostis spp. 25 

Sporobolus pyramidalis 23 

Ea.rly Tricholaena monachne 20 

Eragrostis cilianensis , 16 

Rhynchcletrum repens 16 

Tdchoneura grandiglum is 14 
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he:.:::.ht of 59 cm combines values for gratiSes which are "protected 
fran: grazing by the woody invaders, "and which can grow to one 

or two metres high in the case of P. maximum, together with 
values for unprotected grasses which are kept short, at a few 
centimetres, by grazing. A moderate grazing pressure of 55 

percent is recorded for the Community as a whole. Forb cover 'i s 

low at 11 percent. 

4.2.1.1.2. The Themeda-Aristida Community 

The Themeda-Aristida Community is the characteris

tic ground layer over sandy, loose soils of the Springfield 

Series in Aeacia burkei Woodland. The Community has a 

moderate" height of 40 em and a sparse cover of 18 percent even 
though only lightly grazed at a pressure of 35 percent. Sand 

bathing; mostly by white rhinoceros, is largely responsible for 
many bare patches of soil not occupied by the Community (Photo 
36). No fires were seen in the Community during the course of 
this study although the grass patches would burn easily if they 
were individually ignited. 

/INSERT PHOTO 36 and TABLE 12/ 

The many species, listed in Tab le 12, composing 
the Community are widely representative of cllmax, mid-seral 
and early stages in the succession. Notable climax grasses are 
Themeda triandra, "a cO-dominant at a constancy of 100 percent, 
Eustachys paspaloides (49 percent), Panicum maximum (39 percent) 
and Dieitaria macroglossa (30 percent). Commoner mid-sera1 
grasses include the other co-dominant, Aristida congesta (100 
percent), Eragrostis capensis (70 perc ent), Panicum co10ratum 
(58 percent) and Heteropogon contortus (54 percent). The 
c ~ lrly st~lge gr~lsses are 1es8 common except for Tragus berteron
-L~Ult1.8 (50 percent). 

Som e of the more palatable, climax grasses of 
T. triandra, E. p:'l8palpides, P. maximum and D. macroglossa are 
evidently being replaced by some mueh less pol8t:)ble, mid-seral 
gra8"ses of A. congesta and E. eapensis as a result of selective 
grazing. Although grazing pressure at 35 percent is from light 
to moderate for the Community as a whole, animals show a strong 

preference for thc more palut able sp ecie s and avoid the others. 



Table 13. Percentage constancy value s of grasses in the Trichoneura 
Community. Results based on a group of nine plots. 

Panicum maximum 

Climax Sporobolus fimbriatus 

lIyperthelia dissoluta 

1': I'iI~I'o~tis capcnsis 

/\ l'ist iUli congcsta 

Mid-seral lIcteropogon contortus 

Pogonarthria squarrosa 

U rochloa mossambicensis 

Trichoneura grandiglumis 

Sporobolus pyramidalis 

Tragus berteronianus 
Early 

Tricholaena monachne 

Digitaria polevansii 

Rhynche letrum repens 

66 

33 

33 

GG 

55 

55 

33 

100 

55 

44 

44 

44 

33 
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Competition from the more palatable climax gr.asses is 
consequently reduced and the less palatable, mid-seral grasses 
proliferate. Aristida congesta has taken over as the single 
dominant in places where T. triandra has been grazed out, as 
in an abandor.8d horse paddock at Mhlolokazana Outpost. 

The high incidence of the early stage T. 
berteronianus is ascribed to trampling and sand bathing by 
animals. These activities on the loose sand appear to dis
courage forb growth which is low at nine percent even though 
the sparse grass cover is not highly competitive. 

The Trichoneura Community 

The Trichoneura Community is of limited occurrence 

in the Reserve: only nine out of the 350 grass plots were 

allocated by the classification to this Communi t;sr. All nine 

of the plots are situated on sandy soil close to some old 

kraal sites on Khukho. 

jINSERT TABLE 13/ 

The composition of the Community, given in Table 

13, shows that clim3x stage grasses are outweighed by mid-sera1 
and early grasses. Only three climax species are represented, 
panicum maximum, Sporobo1us fimbriatus and Hyperthelia disso1uta; 
Themeda triandra is notably abs ent. Mid- seral species are 
well represented by ~agrostis capensis, Aristida congesta, 
Heteropogon contortus and Pogonarthria squarro s a. Early 
stage grasses predominate tlITough the presence of Trichoneura 
grandigiumis, Sporobolus pyramidalis, Tragu.s berteronianus, 
Tricholaena monachae, Digitaria polevansii and Rhynche1etrum 
villosum. There is no obvious dominant in the Community which 
has been nClln ed uft er T. grandiglumio which i t') the mo st const ant 
opecies prC Dcnt ull;hough it is short er than 20 cm. 

The :.lbs ence of T. trianclra und t he l arge 
proportion of mid- ser a l and early gra osco ,not ably T.grandi
glumis, io uDcribed to po ct human huhita t ion when the land 
mi ght hove been heavily grazed or cultiva ted. The tall, 84 cm 
height of the Community is due to the presence of the tall 
climax species, including Hyperthelia disso1uta which is a 

favourite thatching grass currently harvested in winter from 



Percentage constancy values of .~rilssC's in the Bothriochloa 
Community. Results based on ,I group of twelve plots. 

Bothriochloa insculpta 

Panicum maximum 

Climax P. deustum 

Cymbopogon plurinodis 

Diplachne eleusine 

Aristida congesta 
Mid-seral 

Eragrostis capensis 

Sporobolus nitens 

Chloris pycnothrix 

s. smutsii 
Early 

Tragus berteronianus 

Eragrostis spp. 

Eragrostis cilianensis 

100 

64 

16 

16 

16 

88 

16 

56 

32 

32 

32 

24 

16 



the .Khukho area. The 
preclude the growth of 

Overall grass cover is 

at four percent. 
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climax grasses are not so dense as to 

the shorter mid-seral and early grasses. 

28 percent, but forb cover is very low 

4.~.1.2.l. The Bothriochloa Community 

The Bothriochloa Community is mostly distributed 

on soils of the Bottomland Association either asa ruderal 
community in recently dug road drains (Photo 10), orin 
isolated patches, usually much less than one hectare .in extent, 
surrounded by larger areas of heavily grazed grasses. The 
Community is tall, at 60 cm, has a fairly good grass · cover of 
34 percent, but has a high proportion of forbs at a cover of 

30 percent. 

(INSERT TABLE 14/ 

The Community composition, given in Table 14, 

shows a high proportion of the early stage grasses which are 

pioneers of bare soil, such as Sporobolus nitens at a constancy 

of 56 percent, Chloris pycnothrix (32 percent), S. smutsii 
(32 percent), Tragus berteronianus (32 percent), Eragrostis 

cilianensis (16 percent) and other Eragrostis spp. (24 percent). 
Mid-seral gr8f1SeSare not conspicuous apart from Aristida 
congesta(88 percent). Climax grasses are conspicuous; two 
of them including the dominant Bothriochloa insculpta (100 
percent) ahd 2l.mbopor.on p1urinodi~ (16 percent) f~row in t he open, 
but the others including Panicum ;nnxi rnu1!!. (64 percent), P.deustum 
(16 percent) und D:~'plachne eleusine (16 perc (~nG) are mo stly 
found in the ~~helt8r of trees and shrubs which have invaded 
the Corrununity. 

The early staee grasset?, which':l re hieh1y 
palnt ' lhll~, arQ being replaced through ~3elective grazing in the 
bo :toml::m us by later grasses, particularly by less pulutable 
pLmts orA. conge ;3t~,B. in~·lcillpt8 Gnd C .. plurinodis. T.ho 

lu ~ter two sp 0 cie~ 3re hiGhly aromatic and are probably amongst 

the leDst palotable of gr;::I~)ses in the Re s erve. The other, more 

pal:rtablc! climax ;',rasses in the Community, ~~r.l..~.;.~~' P. deusturn 



Tuble is. Percentage constancy values of grasses in the Panicum maximum 
Community. Results based on a group of 67 plots. 

l"'.:tnicum maximum 

P. deustum 
Climax 

Enteropogon monostachyos 

Diplachne eleusine 

Mid-seral U rochloa mossambicensis 

Tragus berteronianus 

Early Sporobolus smutsii 

Dactyloctenium australc 

84 

40 

27 

21 

42 

52 

21 

11 



~n . l n. eleu ~jin(}, ~ .:urv.i. ve bene uth tho c rowns · of louny woo dy 

plants #h8r e they ~r8 pro t3cted from grazing . A mode r a te 

grazi n 1s pressure of 32 percent for the Community a s a whole 

incorpora tes values for the mo~e heavily and for the les s 

heavily grazed sp ecies. 
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Although B. insculpta behaves as a climax speci es 

in a rea s of '.mdi stllrbed soil, it is also a pioneer of 

recently disturbed soil in rO ::.td drains. 
Fires rarely reach the isola t ed patches of the 

Community as the surroundi ng areas are usually too sparse 

for the passage of fire. 

4.2.1.2.2. The Panicll.'1l maximum Community 

The Pani~um maximum Community is common in 

heavily grazed bottomlan:3B and sometimes surrounds patches 
of the Bothriochloa COr.1IIlunity. The P.maximum Community is 

so heavily grazed, at a pr3ssure of 47 percent, th8t it has 

the sp~rsest grass cover, at 10 percent, of all grass 

communities in the ReseF~e (Photos 14, 37) and cannot be 

burned. ·· The lack of grass competi tion and the absence of 

fires have per.nitted a very dense growth of forbs; at a 

cOver of 30 percent, and an invasion by many shrubs and ~nall 

tree s • . 

jINSERT PHOTO 37 J TABLE 15/ · 

Table 15 shows tha t few species constit llte the 
Community. The early st age grasses, Tragus berteronianus 
at 52 percent constancy and Sporobolus smutsii (21 percent), 
and one rnid-serul grass, Urochloa mossambicensis (4 2 percent), 
form a very spn rse, short cover in open nr eaS ac ceG:Jib l e t o 
gr a zing between '; he woody invaders. The climax gr usses , 
including the dominant Panicum maximum (84 percent), P.deustum 
(40 perccnt), Ent eropogon monostachyos (27 p ercent) and 

Diplac hne e l c ll.3ine (21 perc ent), are all p ~) rt Lcularly pala table 
:m d : 1 ~c rno :; tly found in the shelter from gr a zing provided by 

t he woody i nvad (}rf:l an,l wh o re they canatt:lin hp.i i~hts of over 

one rn otre . Pun.i. clIJJl maximum a lt30 grows in t he open but is 

kep t · .~razed to wi thin a few centimetres of t he ground. The 

other three climax grasses, as well as the ea rly stage 



Photo 37. 

Photo 38. 

An eight letre tall stand of Acacia grandtcornuta Closed Woodland includes a 
shorter dark leafed tree of Pappea capensis (left). The overgrazed,short, t __ _ 

Pant CUI laxi.u. grass COI.unity is too sparse for burning, and is invaded by 
woody plants, including a sapling of A. grandicornuta (lower margin, left) 
and a lulti-stelled shrub of Kaytenus-Senegalensis (right). Quaternary 
Surface at Sontull, 7.5.70. 

The square lips of the white rhinoceros enable it to crop the grasses to within 
a few centtmetres of the ground. Persistent over-grazing brings about the 
short and sparse conditions of the Panicul coloratul Co •• unity which is 
insufficiently dense for burning. Trees of Acacia tortilis and A. nilotica 
are behind the anilals; branches of Zizyphus lucronata and A. nigrescens 
appear on the left and right .arglns respectively. Pliocene pedi.ent near 
Tobothi, 23.10.69. 



T;lbll.' lb. Percentage constancy values of grasses in the Panicum coloratum 
Community. Results based on a group of sixty plots. 

Panicum maximum 

Bothriochloa insculpta 
Climax 

Cymbopogon plurinodis 

Diplachne eleusine 

Panicum coloratum 

Mid':'seral Urochloa mossambicensis 

Eragrostis capensis 

Sporobolus smutsii 

S. nitens 

Early Tragus berteronianus 

Digitaria argyrograpta 

Eragrostis spp. 

50 

18 

13 

12 

100 

75 

15 

48 

46 

41 

27 

25 
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DactylocteniutIl au :::trale (11 percent), prefer sh3de. 

4.2.1.2.3. The PanicwIl color::t twn Community 

The .Panicwn coloratwn Community is al s o found 

on bottor.lland s but , unlike the P. maximwn Community, also 
extends over some pediments. The P. coloratwn Community is 
the mo s t he :Jvily grazed, at a pressure of 80 pe rc ent, in the 
Re se rve and i s the favour-ite grazing of the white rbinoceros. 
He3vy gra z i.ng keep s the gr asses short, at 24 cm, and main
t ains a low Br ass cover of 16 percent (Photo s 3, 38). 

Although forb cover is high at 25 . percent, it seems thHt the 
overgrazing of the Community and the absence of fire are 

.comparatively recent becaus e few young tree and 'shrub invaders 

are present compared wi t ~l the P. maximwn Community • 

. /INSERT PHOTO 38, TABLE 16/ 

The composition of the P. coloratum Community, 

given in Table 16, shows that early and mid-seral grasses out
weigh climax species. The early species include Sporobo1us 

smutsii,' at a constancy of 48 percent, and Tragus berteron- · 
ianus (41 percent), both of which are present but to a lesser 
degree in the Panicum maximQm Community (Table 15), as well as 

S. ni tens ( 46 percent), Di&i taria argyrograpta (27 percent ) and 
Eragrosti s sPP. · (25 percent) which a re not represented in the . 
P. maximwn Community. The dominant is a mid-sera1 grass t. 
co1oratwn (100 percent) which is absent from theP.maximwn 
Community; anothp- r conspicuous mid-seral grass is Urochloa 
mos s ambicensi s (75 percent) which is better . r e:r>res ented here 
than in the P. maximum Community. Tho only conspicuous climax 
spcci·es is P. muximum (50 percent) which i 8 here more poorly 
represented than in tho P. maximum Community. 

The higher proportion and dominanc e of mid-seral 
gr 3sses indi c ::-.l t c!:l that thp. P. colornt Llm Community is 

successionnl ' y more adv::mced than the P. maximwn Community. 

The clim~x opoci es a~e, however, less well r epresented in the 
P. colora twn Corrununity where there are fewer tree and shrub 
invaders for pro t ection from grazing th8n 3r e f ound in the t. 
maximum Community. The lower nwnber of the woody invaders in 

the P. colora tum Community is als o shown by the aosence of P. 



deustum, Dactyloctenium australe and Enteropogon mono s tachyos, 

and by less er af.1ounts of P. maximum and Diplachne eleusine, al l 

of w}d ch ar e shade loving species. 
The two mid-seral grasses, P. colora tL~ and U. 

mo s sam'bi censis, a re amongs t the favollri te food grasses of the 
white rhi noceros. The two grasses are so successful because 
they a re well adapted to withstand, to some considerable extent, 
the heavy and pe r si stent grazing. Because the two grasses have 
a stoloniferous 3n~ prostrate habit, a fair p roportion of 

. to . . 
their folia ge lie s so close/the ground as to escape defoliation 
when grazed. Retention of some foliage at ea.ch grazing permits 

regrowth. The same applies to the early st age grasses which 
lose only a portion, perhap s as much as one third,of their 
folia ge at each grazing because they are short growing, and 
because their le aves are mo s tly held very close to the ground, 

often in .the form of a r03ette (T. berteronianus, Sporobolus 
ni tens, ·S. smutsii) or of a tight bunch (D. argyrograpta). 

On the .other hand, the tall growing climax species can lose go 

percent or more foliage at ea ch grazing; repeated grazing so 

reduces vigourth8t the climax grasses die out. The highly 
palatable climax grasses, including the P. maximum, P.deustum, 
Diplachne eleusine and Enteropogon monostachyos,are thus mOre 

. successful in the P. maximum Community, where there is better 

protection afforded by woody plants from grazing,than in the 
P. colora tum Community which has fe wer wo ody i nvaders. The 

unpalat able climax sp ecies of Bothriochloa ins culpta and 
Cymbopogon plurinodis present in the P. coloratum Community do 
not require protection by woody plants from grazing for their 
survival. 

4.201.2.4. The Themeda-Urochloa Communit y 

The Themeda-Urochloa Community (Photo 39) i s 
common on pedim ents and ridges of t he Plioc ene Surface and 

occurs on 80ils 0 f both the Bottomlund and t he Upland As soci a t i o! 
. The Communi ty i ~ ; much less grazed, a t a presGlu'e of 45 per 
cent, than the P :~l11icum colo·ca tum Community ( 80 percent), and 
i s consequently much t aller a t 45 · cm ( 24 cm) and denser with 
Q gra Gs cover of 27 percent (16 percent). Bncu use of gr ea ter 

competition from the grasses, forb cover i n milch lower ut 

f:1 CVen percent in the Themeda-Urochloa Communi t y than in the P. 



Photo 39. The short Thalada - Urochloa COllunlty surrounds Isolated patches of the taller 
Theleda - Panicul COllU~itf.- The short grasses are too sparse for burning, the 
tall grass patches burn raadily If individually Ignited. Short growing, broad 
leaved, geophytlc plants 01 Allocharls falcata succeed in the short grass areas 
where grass cOlpetitlon Is reduced by grazing; A. falcata Is absent frol the 
tall grass patches which are very rarely burned off. Pedilents of the Pliocene 
Surface at Kadlozl, 24.10.69. 

Photo ~O. A bush-clulped, Acacia nilotfca "fxed Woodland grows on a gently sloping pedllent 
of the Pliocene Surface. A lone bush of Euclea shimperf on the right Is sufficiently 
aature to withstand fires that have periodically burned the dense, extensive stand 
of the Themeda - Panicul Co •• unlty. The "iocene sU.llt of Sokwezele lies on the 
skyline near the centre of the photo, and Zintunzini rises on the left. 
"adlozt, 23.10.69. 



Tuble 17. Percentage constancy values of grasses in the Themeda-Urochloa 
Community. Re sults based on (] group of 45 plots. 

Themeda triandra 100 

I \lI1icwn maximum 50 

Llilnax Cym bopogon plurinodis 35 

Hothriochloa insculpta 35 

Digitaria macroglossa 22 

U rochloa mossambicensis 100 

P. coloratum 86 
Mid-seral 

D. polevansii 28 

E. capensis 26 

Digitaria argyrograpta 39 

Sporobolus smutsii 26 

Early Eragrostis spp. 26 

Tragus berteronianus 22 

S. nitens 17 



colo c:I \;um Communi ty (25 percent). 'l'he T.hemed:l-Urochlo~l 
Community i :J neverthele s o mo s tly too sparse for the pas!.'l:Jge 

of fire (Photo 39). 

/INSERT PHOTO 39, TABLE 17/ 
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The composition of the Community, given in Table 
17, sh~ws a considerably higher presence of climax and mid
seral grasses than of early grasses. The climax grasses 

include :rhemeda triandra,a co-dominant at a constancy of 100 
percent, ~icum maximum (50 percent), ' Cymbopogon plurinodis 
(35 percent), Bothriochloa insculpta (35 percent) and Digitaria 
macroglos sa (22 percent). The mid-seral grasses include 
the other co-dominant, Urochloa mossambicensis (100 percent), 
Panicum coloratum (86 percent), Digitaria polevansii (28 

percent) and Eragrostis capensis (26 percent). The early 
grasses incla:1.e Digi taria argyrograpta (39 percent), Sporo

bolus smutsii (26 percent), Eragrostis spp. (26 percent), 

Tragus berteronianus (22 percent) and S. nitens (17 percent). 

The Community contains more climax and mid-seral 
grasses than the Panicum coloratum Community (Table 16) and 

is, therefo~e, successionally more advanced. Notable 
differences between the two Communities include a first 
appearance of climax grasses of T. triandra and D.macroglossa, 

and . of mid-seral D. polevansii, in the Themeda-Urochloa 
Co:nmunity. The same early grasses occur in both Communities, 
but their presence is lower in the Themeda-Urochloa Community 
because of greater competition from the taller mid-seral and 
climax grasses. 

Woody invaders are even less numerous than in 
the P. color~ tum Community and, bec ause the extent of shaded 
a reu sis lower, the shade loving Diplachne eleusine is not 
present in the Themeda -Urochloa Community. 

4.~.1.?5. The Thcrncda-Panicum Community 

Ttw Thcmeuu-P:micum Community i B rnootly 
di: rtrj bu t cd on untls .of . thu Upland Associ a tion on hilltops of 
the Miocene Surf:lcc (Photo 20), but is also· common on rid.ges 

and pediments of the Pliocene Surface where it either occurs 

in small. patches associated with the Themeda-Urochloa 



Table H3. Percentage constancy values of grasses in the Themeda-Panicum 
Community. Results based on a group of 63 plots. 

Themcd il t/ ' iilndra 

Digitill'iLl rnilcroglossa 

l'anicum deustum 

Climax P. maximum 

Cymbopogon plurinodis 

Eustachys paspaloides 

Bothriochloa insculpta 

Panicum coloratum 

Eragrostis capensis 
Mid-seral 

Heteropogon contortus 

D. polevansii 

D. argyrograpta 

Early Tragus berteronianus 

Eragrostis spp. 

100 

4:.> 

37 

35 

33 

28 

17 

100 

29 

22 

11 

25 

17 

15 
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Community (Photo 39), or covers more extensive areas (Photo 

40). The Themeda-Panicum Community is less heavily grazed, 

at a pressure of 30 percent, than the Themeda-Urochloa 

Community (45 percent) and is somewhat taller at 59 cm (45 cm) 

and denser with a grass cover of 39 percent (27 percent). 

Woody invaders are few in number becaus~ the extensive areas 

of the Community are fairly regularly burned and because, in 

both the .extensive and patchy areas, comp e ti tion from the 

dens e gru~s cover discourages estab1is~nent of the woody 

seedlings ~jG well us of forbs, which have . a very low cover of 

three percent. 

/INSERT PHOTO 40, TABLE 187 

The composition of the Community, given in Table 

18, shows that climax species outweigh mid...:sera1 and early 

species. The climax sp ecies include one co-dominant,Themeda 

triandra at a constancy of 100 percent, Digitaria macrog10ssa 

(45 percent), Panicum deustum (37 percent), P. maximum (35 

percent), Cymbopogon p1urinodis (33 percent), Eustachys 

paspa10ides (28 percent) and Bothrioch10a inscu1pta (17 percent). 

The mid-sera1 species inc1l.\.de the other co-dominant,Panicum 

co10ratum (100 percent), Eragrosti s capensi s ( 29 percent), 

Heteropogon contor-tus (22 percent) and Digi taria po1evansii 

(11 percent). Only three early species present are 

Digitaria argyrograpta (25 percent), Tragus berteronianus 

(17 percent) and Eragrostis spp. (15 percent). 
The Themeda-Panicum Community, which contains 

more c.1imax and l e ss early grasses, is successi onally more 

advanced than the Themeda-Urochloa Communi ty (T:Jble 17). A 

not able diffe~ence between the climax sp ecies i s tho pre sence 

in the Themed3-P:ll1icum Communi t y of E. pa ~3pa10iQ.es, which 

~l ppeQrS here for the fir~Jt time, and of shade-loving P. deustum 

which g row.] p_lrtly Dhaded by the dense growth of thl~ other, 

r:lth(~r t :Jllf'r clim:.lx species. Of the mid-ser,ll species, E. 
colorutum if~ sl.lcco:3sful because its weak, othorwise prostrate 

culms are uble to reach light by trailing over the supports 

provided by the more robust climax plants. Uroch10a 

moss~rnbicensis,wh.ich is a co-dominant mid-seral grass of the 

Themeda"':Urochloa Community, is suppressed in the Themeda-Panicum 



Table 19. Percentage constancy values of grasses in the Them.eda 
Community . Results based on a group of 35 plots. 

Themeda triandra 

Cymbopogon spp. 

Panicum deustum 

Digitaria macroglossa 

Climax Eustachys paspaloides 

Diheteropogon amplectens 

Setaria woodii 

Tristachya hispida 

P. maximum 

Heteropogon contortus 

Mid- sera l Eragrostis capensis 

Digitaria polevansii 

13ra chiar ia eruciformi s 
Early 

Eragrostis spp. 

100 

60 

40 

40 

40 

34 

31 

28 

28 

45 

20 

20 

15 

14 
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Communi ty by competition from the dense growth of the cli"max 

grasses. Also suppressed are the early grasses, particularly 

the Sporobolus spp. which 3re absent from the Themeda-Panicum 

Communi ty. 

4.2.1.2.6. The Themeda Community 

The distribution of the Themeda Community, shown 

on the vegetation map, is virtually confined to soils of the 

Upland As sociation on hill tops of the Miocene Surface (Photos 

1, 17, 30). The Community is much less heavily grazed, at a 

pressure of 13 percent, than the Themeda-Panicum Community 

(30 percent), and is considerably taller at 78 cm (59 cm) and 

dense~ with a grass cover of 59 percent (39 percent). The 

gra ss cover is so dense thGlt forb cover is kept very low at 

two percent. The dense grasses burn fiercely, but in some 

areas hove evidently not been burned very often over the last 

twenty or so ye ors because woody invaders ore fairly numerous 

(Photos 32, 33). 

/INSERT TABLE 19/ 

The composition of the Community, given in Table 

19, shows that the many climax species are floristically far 

more important than the few mid-seral and e arly species. The 

climax species include the dominant Themeda triandra at a 

const ancy of 100 percent, Cymbopogon SpPe (60 percent), 

Panicum deustum (40 percent), Digitaria macroglossa (40 per
cent) Eustachys PJspaloides (40 percent), Diheteropogon 

3mplectens (34 percent), Setaria woodii (31 percent), 

Trist achya hispidCl (28 percent) and panicum maximum (28 per

dent). The mid-seral grusses include Heteropogon contortus 

(45 percent), Eragrostis capensis (20 percent) and Digitaria 

polevansii (20 percent). The eorly grasse s are Brachiaria 

erucifonnis (15 percent) and Eraerostis spp. (14 percent). 

The Themeda Community is succ essionally more 

advanced than the Themeda-PanicUm Community. Climax species 

of Cymbopogon validus, wInch is commonest on mesic asp ects 

8nd which is included with C. plurinodis amongst the Cymbopogon 

spp. in T3ble 19, of D. amplectens, S. woodii and of T.hispida, 



Photo 41. 

Photo 42. 

A dense grass stand of the Theleda COllunlty In the foreground Is invaded by woody 
plants of the Acacia caffra COI.unlty. The lany low bushes just taller than 
the grasses are of A. caftra; the tall, dark ste.led trees with large leaves are 
DOlbeya rotundlfolia (centre); a tree of A. tortilis (left foreground) stands at 
the head of a drainage line; the tall, leafless trees are Sclerocarya caffra. 
Acacia tortilis Open Woodland occupies parts of the lower Pliocene slopes in .the 
liddle distance. further back, the White U.folozi River flows from right to left 
below Ndleke scarp. South-east view fro I the Miocene Surface at Nqolothi, 
14.7.69. 

A dense stand of the Acacia caffra Comlunity growing on a steep, mesic, south-
east aspect. OOlbeya rotundifolia (left) retains sOle large leaves; to its right 
and beside the figure is a dull grey bush of A. caffra. More trees of D. 
rotundifolia and the black, gaunt ste.s of A. karroo are in the middle distance. 
The dense ground layer is of the The.eda Co •• unity. Miocene surface at 
Mplla encane, 8.5.70. 



81 

appear for the first time in the succession in the Themeda 

Communi ty. Mid-seral grasses are 18rgely excluded by the 
dense climax growth and fail to attain co-dominant status with 

T. triandra; and Panicum coloratum is shaded out. Of the 

early grasses present in the Themeda-Panicum Community, only 
the Erar,rostis spp. are represented in the Themeda Community 
which, · in 3dci i tion, contains the early grass B. eruciformis 
not found el ::;e wherc. The mid-seral and early grasses in the 
Themeda Community ure mostly found where the soil surface is 

very stony. 

4.2.2 • . Woody Communities 

4.2.2.1 .• · The Acacia-Combretwn Open Woodland Association 

4.2.2.1.1. The Acacia caffra Community 

The Acacia caffra Community is mostly found on 

hilltops of the Miocene Surface and on steep slopes of the 
Pliocene Surface above 300m altitude. Rare occurrences of the 
Community below 300m altitude are confined to south aspects. 
All 10.cali ties occupied by the Community have shallow and 
stony soils. Plants of the Community are seen as the early 
woody invaders of some parts of the Themeda Grassland (Fig.6). 
The generally small stands, less than five hectares in extent, 

of the A. caffraCommunity are so intimately associated with 
the Themeda Grassland that the distribution of the two 
Communities could not readily be separated at a scale of 

1:50,000; and the two are mapped together on the vegetation 
map. 

/INSERT PHOTOS 41,42/ 

Pl tm L s of the A. caffra Community are, for the 
. ~'.rc Q tcr p8rt, widely spaced from 20 to 50m apart as shown in 

Photo 41. But on steeper, mesic, south-east aspects the 
plants grow more closely spaced by about ten metres and less, 
a s shown in Photo 42. The Community grows to a height of 
between three and five metres. Tall species of the Community, 
including Acacia nilotica, A. karroo, A. gerrardii, A.tortilis 
and ~beya rotundifolia have a les s robust stature when 



Tuble 20. Specles percentagl" constancy (C) Hnd fidelity (S) of plants in 
the J\cucia carrr~1 Community. RC'sul.ts based 01'1 a group of 
':)8 samples. 

C S 

J\cac ia n dot lca 80 17 

A. karroo 72 33 
A. gerrardii 64 19 
Z iziphus mucronata 52 10 

T alI Dombeya rotundifolia 47 33 
species Sclerocarya caffra 45 22 

A. tortilis 31 7 
Combretum apiculatum 22 12 

A. nigrescens 14 4 
Combretum molle 10 30 

A. caffra 88 64 
Ozoroa paniculosa 52 50 
May tenus heterophytla 52 25 

S h 0 r t Rhus pentheri 48 19 
species Dichrostachys cinerea 34 9 

Tarchonanthus camphoratus 31 14 
A. senegal 21 11 
Ormocarpum trichocarpum 12 44 

SUMM/\RY 

Quantity of species recorded 
for each degree of 

Degree Percentage 
r ange 

Constancy Fidelity 

5 80-100 Constantly present 2 Exclusive 0 
4 60- 79 Mostly presen l 2 Selective 1 
3 40 -59 O1'tC'n present 6 Preferential 2 
2 20-39 Sddom 5 indifferent 5 
1 1-19 1< arC' 3 Strange 10 
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gro·Ning in the A. caffra Oommuni ty than when in other 

communities of the Acacia-Combretum Association. Acacia 
karroo when growing in the A. caffra Community has a peculiar, 

elongated and spindly growth form (Photo 33) which is rarely 
seen outside of the Community. Both the spindly and robust 
fonns of A. karroo are mentioned by Ross (1970, p 30), but 
he does not make any taxonomic separation. Acacia caffra 
usually grow :.> in the Re s erve as a short, lo s s than three 
metres , multi- Gtemmed bU Gh resulting from prolific coppice 
regenera tion (Photo 41); robust specimen ::> a r e r are (Photo 43 ). 
Coppice regene r ation follows after A. ce ffra i s damag ed by 
fires which occ a::>ionally burn through the dense ground l ayer 
of grasses. The large, finely divided and fe athery leaves 
are thin and translucent so that A. caffra has an attractive 

light green appearance in summer, and gives a pale tone on 

photographic prints. 

/INSERT TABLE 207 

The plants composing the Community are divided 
into two groups, one of tall and the other of short species, · 

in Table 20 even though stratification is not clearly evident 
in the field • . · Of the tall species, Acacia nilotica is 

constantly present at a constancy of 80.percent; A. karroo 
(72 percent) and A. gerrardii (64 percen:t) are mo stly present; 
and often present are Zizyphus mucronata (52 percent), Dombeya 
rotundifoli a (47 percent) and Sclerocarya caffra (.45 percent). 
Seldom ·p;esent trees are A. tortilis(3l percent) andCombretum 
apiculatum (22 percent). Acacia nigrescens (14 ·percent) and 
C. · molle (10 perc ent) are rare. The short sp ecies, almost as 
numerous as the t all species, include constantly pre s ent !. 
caffra (88 percent); oft en present Ozora paniculosa (52 
p ercent), May tenus heterophylla (52 percent) and Rhus penthe·ri 
(48 porc ent); the remaining speoies li sted in Table 20 are of 
s eldom o~ r a re presence. 

There are no GIWcies of exclusive fideli ty to the 
Community. Acacia.caffra , at a fidelity of 64 percent, is 
the most f a i t hful and only selective speci es ; preferential 
specie·s 8re Ozoroa paniculosa (50 percent) and Ormocarpum 



Photo 43. Acacia tortilla Open Woodland grows on the distant, south aspect, Pliocene 
debris slope and on the al.ost level, "Iocene hill top. The leafy crowns of 
A. tortil,s are distinct, but several trees of Sclerocarya caffra have shed 
their leaves and are Inconspicuous. The figure stands beside an unusually 
robust speci.en of A. caffri. A dense grass cover of the The.eda Co •• unlty 
extends throughout. Su.iit of Nqolothi, 14.7.69. 

Photo 44. An Open Woodland contains sale gnarled, robust trees of Acacia nlgrescens with 
Irregularly shaped crowns which retain a few leaves, as well as the graceful 
shrub Grewia lontieola (right) with large leaves. A ground layer of the Theaeda _ 
Urochloa Comaunity is grazed short. A gently sloping Pliocene pediaent over 
dolerite at Thobothl, 9.5.10. 



Tuble 21. Species percentage constancy (C) and fidelity (5) of plants 
in the Acacia tortilis Community. Results based on a group 
of 1')8 samples. 

Tall 

species 

Short 

species 

De ·grcc 

5 
4 

J 
2 

C S 

Acacia tortilis 95 22 
Ziziphus mucronata 88 16 
A. nilotica 86 18 
A. gerrardii 72 22 
Sclerocarya caffra 45 22 
A. karroo 35 16 
Boscia albitrunca 26 19 
A. burkei 21 14 
Schotia brachypetala 19 8 
Dombeya rotundifolia 12 8 
Combretum apiculatum 11 5 

. Dichrostachys cinerea 38 10 
Rhus pentheri 35 14 
Maytenus heterophylla 24 11 
A. senegal 24 13 
Tarchonanthus camphoratus 21 9 
Euclea daphnoides 19 22 . 
Brachylaena ilicifolia 15 10 
Gardenia spatulifolia 12 8 

SUMMARY 

Perc\.'nta~e 
ran~c 

Quantity of species recorded 
for each degree or 

Constancy Fidelity 

SO-IOO Constantly prescnt 3 Exclusive 

60-79 M('st.ly pn'senl 1 Selective 

40-S9 Ofll'n p,'CSl.'1l t 1 Preferent La I 

20-J9 Scldl.'01 t~ lnd iffcrC'n t 

1-19 Rare 6 Strange 

0 

O · 

n 

4 
1 S 



trichocarpum (44 percent). The other species are of indiffer

ent or strange fidelity. 
In some stands of the Conununi ty, the short 

growing A. caffra is dominant but in other stands taller 

plants of A. nilotica, A. karroo or D. rotundifolia are 

dominant. The Communi ty is, nevertheless , n~]m f~.d :.l ft er t he 
s hort r, rowi np, A. cuffra which is the mo s t cons t ant und mo s t 
f aithful con ntitucnt. The A. caffra Community could wcll .be 
s era l to the t a ller A. tortilis Conununi ty described in the 
next section. The tall species in the A. caffra Community 
are better able to withstand occasional burnings of the dense 
grass layer and may be increasing more rapidly than the short 
species, of which A. caffra is the only highly successful 
representative because it is particularly well adapted to 

recover by coppicing from fire damage. 

4.2.2.1.2. The Acacia tortilis Conununity 

The Acacia tortilis Conununitygrows on shallow, 
well drained soils on some hills of the Miocene Surface, and 
on some ridges and pediments of the Pliocene Surface. 

Examination of the vegetation and topography maps shows that 

the A. tortilis Community is often distributed in analtitud
inalzone immedi8tely below the A. caffra Community, but !. 
tortili s grows at all altitudes in the Reserve. 

/INSERT PHOTO 43, TABLE 21/ 

An uppermost stratum of the park-like A.tortilis 
Community attains a height of about five metres and consists 
of trees which cnn be widely spaced, ao much as 100m ap art 
us s hown in Photos 2 and 24, or more closely s paced from less 
than about 20m as s hown in Photos 20 and 43. A f ew, widely 
spaced short species form an indistinct lower stratum which 
is suppressed by occasional burnings of a dense ground layer, 

mostly of the Themeda or Themeda-Panicum Communities. 
The composition of the A. tortilis Conununity, 

given in Table 21, shows a predominance of the tall above the 
short species, the latter being seldom or rarely present. 
Constantly present tall species include the flat-crowned 



Ta ble 22. Specie s percentage constancy (C ) and fidelity ( S ) of plants 
in the Acacia nigre~cen:z Community. Results based on a 
group of 93 samples. 

c S 

Acacia nigresccns 100 52 

Ziziphus mucronata 75 23 

A. tortilis 71 27 

A. nilotica 40 13 

Sclerocarya caffra 34 28 

Combretum apiculatum 32 28 

Tall A. gerrardii 29 14 

species Boscia albitrunca 25 30 

Schotia brachypetala 22 15 

Dombeya rotundifolia 18 20 

Ozoroa paniculDsa 18 28 

Spirostachys africana 17 8 

Pappea capensis ' 13 10 

Commiphora spp. 12 48 

Dichrostachys cinerea 50 22 

Maytenus heterophylla 44 33 

Rhus pentheri 40 26 

Short Tarchonanthus camphoratus 34 24 
species Grewia spp. 20 51 

Maytenus senegalensis 18 11 

Acacia senegal 11 9 
Euclea shimperi 10 6 

SUMMARY 

Quant i.ty of species recorded 

t'erccntagc 
fOt, each degree of 

Degree 
ran,\Se 

Constitncy Fidelity 

J 80-1.00 Constantly present 1 Exclusive 0 
! 60-79 Mostly prescn t 2 Selective 0 ...,. 

) 

~O-S9 Often present ) . 4 Preferen tial .~ .. ) 
2 20-39 Seldom 7 Indifferent 11 
1 1-19 Rare 8 Strange S 



dominant A. tortilis (95 percent), Ziziphus mucronata (88 
p ercent), und A. nilotica (86 percent). Acacia Berrardii 
(72 percent) is mo s tly present and Sclerocarya caffra (45 
percent) is often present. The reasons are not known as to 

why S. caffra is so abundant in some stands (Photos 20, 32, 

43) yet absent from others (Photo 24). The seldom present 
short species are Dichrostachys cinerea, Rhus pentheri, 
May tenus heterophylla and A. senegal. 

84 

The Community contains neither exclusive, 
selective nor preferential species. Four species, A.tortilis, 
A. gerrardii, S. caffra and Euclea daphnoides are of 
indifferent fidelity and the other constituents are strange. 

1.2.2.1.3. The Acacia nigrescens Community 

The Acacia nigrescens Community is very rarely 

found growing at altitudes above 145m; but at lower altitudes 
it forms extensive stands, as shown on the vegetation map, that 
nearly always grow over a dolerite substrate. In only a few 

localities was it seen gro\nng on rock other than dolerite,as 
on shale in parts of the Mbhuzane and Mbulungu areas. The 
Kiaora Form soil which develops in situ 0'iT8l~ dcler"i te (Chapter 

2 • .1.1.) is the commoneGt soil under the A. tugrescens 
Community. 

LINSERT PHOTO 44, TABLE 227 

The Community grows in an a ttractive Open Wood
l and (Photo 44) ch~lracterised by the irr egular, · untidy crowns 
of A.nigrescens. An upper stratum contains robust trees 
eieht. metres tall, some of which are widely spaced by about 
50m while others a re lightly clustered into groups of three 
or five. A lower stratum contains a numb er of widely 
di sp ersed short spcciee from one to fo ur metres hi r,h. A 
ground l ayer of grasses i c often of the Th emedj-Urochloa 
Communi ty. 

The composi I; ion of the A. nigrescens Community 
i s ~iven in Tuble ;~ ?. The talI spl'eie s irlclude tlJe domtnant 
A. nie,rescenr> whic.h i!: constantly pre s ent a t 100 percent. 
Zizi.Ehus mucron:Jbl (75 percent) and A. tortili s (71 percent)are 
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mostly present; A. ni10tica (40 percent) is often present; 
seldom present :....re Sclerocorya caffra (34 percent), Combretum 
apiculutum (32 pc.!.r·cent), A. gerrardii (29 percent), Boscia 
altitrunca (25 percent) and Schotia brachypetala (22 percent). 
The othe~ tal] speciH8, are rare. The short species are less 
numerous thCln the tall; they include often present plants of 

Dichrcstachys cinerea (50 percent), May tenus heterophy11a 
(44 percent), Rhus pentherii (40 percent) as well as seldom 
present Tarchonanthus camphoratu8 (34 percent) and Grewia 
spp. (20 percent). The Grevd.a spp. include G.monticola, G. 

caffra, Ge vi110sus and G. hexa~. 
There are no species of exclusive . or selective 

fidelity to the Community. Several preferential species are 

A. nigrescens (52 percent), GrewiaDPP. (51 percent) and 
several Commiphora spp. (48 percent) of which C. ' neglecta is 
the commonp:.::;t. The remoining 29 out of the 32 species 
recorded for the Community are of indifferent or strange 
fideli tics. 

4.2.2.1.4. The Acacia burkei Community 

The Acacia burkei Community grows only on sandy 

soils of the Springfield Series developed over sandstones and 
quartzites (Chaptf:r 2.4.1.). Extensive stands of the 

Community, as sho~~ on the vegetation map, are .distributed 
over pediments, but small stands of about one hectare and less 
are al~o found where the sandy soil is on benches of the 
terra.ced topogr:lphy. In some places the A. burkei 
Corruruni ty ferms Q mosaic wi th the Acacia nilotica Community, 
a s along parts of pediments in the Gqoyini catchment, where 
fragments of an overlying sandstone stratum have weathered 
away to reveal an underlying shale stratum. The A.nilotica 
Communi ty grows on the shale. The areas of mo~~aic A. burkei
A. nilotica are shovm on the vegetation map according to 
which of the two was the rr.ODt extensive community in the 
particular land s cape unit. 

The A. burkei Community .g:rows as a p :"l rk-1ike Open 
Woodland as seen in Photo JO. Magnificent, thick-trunked 
trees of A. burkei, of f-lV(H'('lge height of seven metres, a re 

often B~oupcd into clu s ters whe~e their croml~ can be in 



Table 23. Species percentage constancy (C) and fidelity ( S ) of plants in 
the Acacia burkei Community. Results based on a group of 
33 samples. 

T all 

species 

Short 
species 

Degn:'e 

S 
L 

. ) 

C S 

Aca.c ia bu rkei 80 33 
I. iz iphu s muc ronata 77 9 
A. niloticll 71 9 
A. gerrardil 51 9 
A. tortilis 43 6 
Combretum apicuLatum 34 11 
Sc Lerocarya caffra 31 10 
A. karroo 23 6 
Peltophorum africanum 23 47 
A. nigrescens 20 4 
Dombeya rotundifolia 20 8 
Schotia brachypetala 20 5 
Pappea capensis 11 3 
Spirostachys africana 11 2 
Terminalia phanerophlebia 11 20 
Sideroxylon inerme . 14 6 
Boscia albitrunca 11 5 

Dichrostachys cinerea 74 12 
A. senegal 43 14 
Euclea shimperi 26 6 
May tenus senegalensis 26 7 
Rhus pentheri 23 6 
Strychnos spp. 20 41 
Canthium spinosa 20 25 
May tenus heterophylla 20 4 
Gardenia spatulifolia 17 16 

.. A. caffra 14 6 
E. daphnoides 14 10 
Tarchonanthus camphoratus 14 4 
Grewia monticola 11 8 
Ozoroa paniculosa 11 7 

SUMMARY 

QU<lnllly of species rec L~rd('d 
in e rich degree or 

Percentage 
range 

SO-lOO 
60-79 
40-S9 
LO-39 

1 - L9 

Constancy 

Constantly present 1 
Mostly prC'SC'rll 3 
Often pl~esellt 3 
SeLdom 13 
Rare IL 

Fi.delity 

I~xclusive 0 
Selective 0 
Preferentia I 2 
Lndifferent 3 
Strange 26 



contact or spaced 20m ap8rt; but a . number of isolated trees 

grow in open glades, up to 50m wide, that can separate the 

tree c.lur:terr;. The spre nding, profunely branched c rownc 

huve un uveru ;',e diameter of :::even metres and more so th ::-l t the 

crown s l-Jre br08dc r tban tbc trees are hig}l. Irregularly 

86 

spaced, some timf-~ s densely clumped stands of short species 

constitute a lower stratum. A patchy ground layer is provided 

by grasses of thc Themeda-Aristida Community (Chapter 4.2.1.1.2. 

/INSERT TAP.LE ~3! 

The composition of the A. burkei Community is 

given in Table 23. The upper stratum contains the dominant 

A. burkei constantly present at 80 percent, mostly present 

Ziziphus mucronata (77 percent) and A. nilotica (71 percent), 

as well as often present A. gerrardii (51 percent) and A. 

torti Ii s . (43 percent). Of the remaining speci es in the 

upper stratum, the more conspicuous include seldom present 

Combretum apiculatum (34 percent), Sclerocarya caffra (31 per

cent) andPeltophorum africanum (23 percent). Most short 

species of the lower stratum are seldom or rare, except for 

mostly present Dichrostachys cinerea (74 perc.ent) and often 

present A. senegal (43 percent); but Gardenia spatulifolia 

(17 percent) deserves ment i on because of its deeply scented, 

attractive yellow or white flov/ers. 

The Community contains neither exclusive nor 

selective species. Peltophorum africanum at a fidelity of 47 

percent i~~ . a preferential species as are the strychnos spp. 

C 41 percent), whieh include S. spinosa and S. innocua., Three 

indifferent species are A. burkei (33 percent), Canthium 

spinosa (20 percent) and Terminalia phanerophlebia (20 percent). 

The remcining 26 out of the 31 species recorded are of strange 

fidelity. 

402.2.1.5. The Combretum apiculatum Community 

The Combretum afliculatum Community embra ces the 

Mixed Closed ~md Open Woodland that grows on ' the sC~lrpl e ts 

:md , benches of the terraced topography described in ChClpt er 

~.3.l.4. and illustrated by Photo 18.Thc Closed Woodland 

f~rowing on the rocky sC :"lrplets and whieh ir: lurgely protected 



Til bLC' '24. Species percentage constancy (C) and fidelity ( 5) of plants 
in the Combrctwn up.iculatwn Cl)llllnunity. HesuLts basC'u on 
a group of 54 samples. 

C S 

. Combretum apiculatwn 80 40 
5pirostachys africanu 72 20 

Ziziphus mucronata 72 13 
Acacia gerrardii 63 18 

A. nilotica 54 11 
A. burkei 44 29 

Tall 
A. karroo 44 9 
Schotia brachypetala 39 15 

species 
Dombeya rotundifolia 35 23 
A. nigrescens 30 9 
Puppea capensis 28 13 
5ideroxylon inerme 22 15 
A. tortilis 17 4 
Sclerocarya caffra 15 7 
Term ina lia phanerophle bia 13 35 

Dichrostachys cinerea 56 14 
Rhuspentheri 48 18 
T archonanthus camphoratus 48 20 
May tenus senegalensis 39 17 
Euclea shimperi 37 13 
A. senegal 35 17 

Short Grewia monticola . 20 22 
species Brachylaena ilicifolia 17 10 

Maytenus heterophylla 17 6 
A. caffra 17 11 
Thespesia acutiloba 15 44 
Gardenia spatulifolia 13 18 
Strychnos spp. 13 42 
Ozoroa paniculosa 11 10 

SUMMARY 

Quant i ty of species recorded 
for each degree of 

I' l~ I~ (" L~n t a~C' DL"'grC'c 
1~,IIl~(' 

Con SliHlCY Fide Lily 

5 So - 1 O() l'l)l1stantly PI~("SC'llt 1 Exclusive () 

4 60-79 Mostly prl"'SL~nt 3 SC'lcctive () 

3 40-59 Often pre SCll t 6 l)referentL.ll ) , ) 
2 20-39 Seldom 9 lndifferent ( ) 
1 1-19 Rare LO Strange 20 
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from fire ha.s already been" described as a later stage of the 

litho sere in Chapter 4.1.2.3. The total extent of the 
Combretum Closed Woodland and earlier lithoseral communities, 
as well as the Combretum. Open Woodland, is all mapped as 
Combretuffi apiculatum Mixed Woodland on the vegetation map 
bec3u:c:e ~J.le three types could not be differentiated at the 
8cale us ed. The remuinder of this section is mostly devoted 
to the Open Woodland, as illuBtrated by Photo "45, growing on 
the benches which are covered by stony soils of the Mispah 

Series (Chapter 2.4.1.). 

/INSERT PHOTO 45, TABLE 24/ 

The upper stratum of the C. apiculatum Open 

Woodland consists of trees from five to eight metres tall 
which can be. widely spaced, as in Photo 18, or closely spaced, 
as in Photo 39, and which are often aggregated into clusters 
of several trees when neighbouring crowns are in contact or 
almost so. A lower stratum of short trees and shrubs is 
not distinct because the plants are often widely separated. 
A ground layer of grasses on the benches is sufficiently dense 
for burning, which is not the case on the scarplets. The 
Themeda-Aristida and Themeda-Panicum are the commonest amongst 
an assemblage of several grass communities which make up the 

ground layer. 
The composition of the Community is rather 

variable from one locality to the next depending on local 
edaphic and climatic differences. Plants of the Acacia burkei 
Communi ty are particularly noticeable where patches of sand " 
are cont ained by the Mispah Series; plants of the A.nigrescens 
or A. nilotica Communities are noticeable under doleritic or 
poorly drained conditions; and at higher altitudes, above 
about 300m, plant s of the A. caffra Community are conspicuous. 

The composit j on of the C. apiculatum Open Woodland, as given 
in Table 24, includes these variHtions. 

The four most numerous trees of the upper stratum 

include the dominant C. apiculatum, which is constantly present 
at 80 percent, and mostly present Spirostachys africana (72 
percent), Ziziphus mucronata (72 percent) and Acacia gerrardii 

(63 percent). Often pre s ent trees are A. nilotica (54 percent), 



88 

A. bu.rkci (44 p0['ccnt) und A. karroo (44 percent). Seldom 
prcscnt in tho uppur strutum are Schotia brachypetala (39 

percent), Dombeya rotundifolia (35 percent), A. nigresce~s 

(30 percent), Pappea capensis (28 percent) and Sideroxylon 
inerme (22 percent). Acacia tortilis (17 percent), 
SC,lerocarya caffra (15 percent) and Terminalia phanerophlebia 

(13 percent) are rare. 
Of the short species composing the lower stratum, 

Dichrostachys cinerea, Rhus pentheri and Tarchonanthus 
camphoratus are often present. The remaining short species 
are seldom or rare. 

There are neither exclusive nor selective plants 
in the Community. Thespesia acutiloba (44 percent), 
Strychnosspp. (42 percent) and C. apiculatum , (40 percent) are 
preferential, while the remaining species given in Table 24 
are indifferent or strange. 

4.2.2.2. The Acacia-Spirostachys Closed Woodland Associ8tion 

4.2.2.2.1. The Acacia nilotica Community 

Stands of the Acacia nilotica Community are 
found on pediments formed over Lower and Middle Ecca shales 

and on parts of the benches of the terraced topography. 
Many of the large, 50 ha and more stands shown on the 
vegetation map correspond with a series of coa lescing pediments 
that constitute the gently undulating country in the Mphafa 
and Gyoql.ni catchment s. Some large stands are also shown 
for , the Mhlanganobhedu area to the east of the Reserve where 
they also occur over shale pediments. Small stands of less 
than one or two hectares found over Middle ' Ecca shale on 
the benches are not shown on the vegetation map. 

Two soil series are common on the shale pedi-
ments occupied by the A. nilotica Community. The Arcadia 
Series of the Upland Soil Association (Chapter 2.4.1.) 
develops in situ from the shale, but thc Uitvlugt Series 

of the Bottomland Soil AssociHtion (Chapter 2~4.2.) develpps 
from t 'ransported materialn, including much fj h t1 1e, which 
~lCcumulClte at a , toe-slOpl! where the pediment gradually 

paSDes 'into Q vclley bottom or a strt~am bank. 



Photo 45. A COlbretul apiculatul Open Woodland contains a tree of Acacia gerrardil (left) 
and large-leaved trees of C. aplculatul, several of which are included In a 
cluster (left, Iiddle distance). A Thele~a trlandra dOllnated ground cover of 
grasses Is sufficiently dense for burning. A north aspect bench at "plla,9.5.70. 

Photo 46. A fairly open Thicket of pale barked, eultl-stelaed, evergreen Euclea daphnoldes 
shrubs. A dark leafed. slall specleen of Schotla brachypetala is on the extrele 
left and close to three trees of Acacia nllotlca with black trunks. A closely 
grazed ground layer of the The.eda - Urochloa COI.unlty Is In the foreground. In 
the background, a few trees have regenerated on the debris slopes of Zintunzlni 
which was cleared of woody growth over 20 years ago. A Pliocene pedleent at 
"sasaneni, 17.7.70. 
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The Community is physiognomically very variable. 

Over the Uitvlugt Series it grows as a Mixed Woodland where 
small Bush Clump~ of Closed Woodland a re contained within 

larger st ands of Open Woodland as shown in Photos 26 and 40. 

The Bush Clumps can be from two metres to 50m in di ameter. 
They a re formed by a dense growth of t all species, from five 

to nine metres t all, and of short species up to about four 
metres ·tall. Abandoned termite mounds are found in the 
centre of Clump (Chapter 4·.1.3.2.) and a zone of heavily 
grazed grasses sur rounds the Clump (Photo 26) which is there

by protected from fires which can burn through the dense 
grass l ayer of the surrounding Open Woodland (Photo 40). The 
Open Woodland contains a few, widely separated trees aboLlt 

five metres tall and a few short plants. The grass layer 

of the Open Woodland, which does not extent into the Clumps, 
can be of the Themeda-Panicum and the Themeda-Urochloa 

Communities. 

/INSERT PHOTOS 46, 417 

Over the Arcadia Series, the Bush Clumps are 

less numerous and the Community sometimes appears to be more 

uniform~ Tree density is, however, still rather variable. 
The cr.ownsof neighbouring trees may be in contact or 

s eparated by a s much as thirty metres. But the density of 
the short speci es is such tha t s t ands of fa irly open Thicket 

develop . (Photo 46). The grass l ayer in these stands is 
mostly .of the Themeda-Urochloa and Panicum coloratum 
Communiti es whiell a re often so he avi ly grazed, as shown in 
Photo 46, that fire is precluded. 

At the lowest lying parts of the pediments, on 
the toe-slopes, the Community become s yet denser. The short 
species in particular clo s e up to form small, dense patches 
of Thicket (Photos 25, 47). Beyond the toe-slopes the A. 
nilotica Community grades into Closed Woodland of either the 

Spirostachys Community on stream bank s or the A.grandicornuta 
Community on alluvial terraces. 

The physiognomic varicJti on of the A. nilotica 
Community is largely explicable on a basis ofedaphic, biotic 

and fire f actors . The Uitvlugt soils have a poor internal 



Taole 2S. Speci.es percentage constancy (C) and fideLity (S) of plants in 
the Acacia ni.loti.ca Community. Results based on a group of 
45 samples. 

C S 

Acacia nilotica 100 16 

Ziziphus mucronata 78 11 

Spirostachys africana 58 13 

A. tortilis 49 9 

A. gerrardii 47 11 

Tall 
A. karroo 29 10 

species 
A. luederitzii 29 27 

A. nigrescens 27 7 
A.grandicornuta 24 10 

Pappea capensis 22 9 
Schotia brachypetaLa 22 17 
A. robusta 16 9 
A. burkei 13 7 

Euclea shimperi 53 16 

A. senegal 42 17 

Dichrostachys cinerea 42 9 
E. daphnoides 40 35 

. May tenus cymosus 38 11 
S hor t Rhus pentheri 29 9 
species Brachylaena ilicifolia 24 13 

E. undulata 24 16 

Tarchonanthus cam'phoratu s 22 8 
Schotia capitata 18 12 
A. borleae 16 37 
Canthium spinosa 11 10 

SUM M A I~ Y 

Quanti.ty of speci.es recorded 

Degree Percentage 
. range 

i.n each degree of 

Constancy Fidelity 

S 80-100 Constantly present 1 Exc lusive 0 
4 GO-79 Mostly present 1. Selective 0 
3 40-S9 Often present 7 P refe rent ial () 

2 20-39 SeLdom II I ndif[erent 3 
1. 1-19 Rare S Strange . 22 
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drainage and are periodically waterlogged in the rainy 

season owing to the hard, impermeable B horizon. These soils 

have, therefore, an effective depth of about 30 cm,confined 
to the tl')ickness of the A horizon, out of a total depth of 
about one metre. The waterlogged and shallow soils are not 

conducive to trees which are generally widely spaced. 
Termite colonies inhabiting the soils build their mounds 

above normal ground level (Photo 34) probably to avoid the 

lovler, " waterlogged soil hori zon durine the rainy season. But 
the termi tes al::-.o make myriads of narrow passages in the" B 
horizon which they presumably inhabit during the dry season. 
The narrow passages, as well very often as the burrowing 
activities of antbears, improve the aeration, moisture . 
permeability and effective depth of "the soils. " These improved 
soil conditions as well as the protection from fir~as 

descr~bed in Chapter 4.1.3.2., afforded through termite 
activi ty enc ,J i.u'age a dense woody plant growth," and the Bush 
Clumps develop on the termite mounds. Outward extension of 
a Bush Clump to beyond the vicinity of a termite mound is 

evidently retarded by the unfavourable soil conditions and by 
the passage of the grass fires which burn through the 
surrounding Open Woodland. 

Tree density increases lower down on the pediments 

as effective soil depth increases. Waterlogging is less 
evident, and the number of termite mounds decreases as does 
the number of Bush Clumps. But the grasses are heavily grazed 
to the extent that fires are mostly precluded and the 
Thickets of short species encroach. 

/INSERT TABLE 251 

The composi tion of the Communi ty i f01 given in 
Table 25. Of th ( ~ t all species listed, the following grow 
singly rathf!r them in the Bush Clumps: AcaciH nilotica, 
which i:-1 "conBtantly present at 100 percent, mostly present 
ZizyPhus mucronata (78 percent), often present A. tortilis 
(49 percent) and A. gerrardii" (47 percent) as well a s seldom 

present A. karroo (29 percent) and A~ nigrescens (27 percent). 

The seldom present A. luederi tzil. (29 percent) is a Thicket 
constituent (Photo 25). Seldom present A. grandicornuta 
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(24 percent) occurs where the A. ni10tica Community merges into 

the A. grandicornuta Community: rarely present A. robusta (16 

percent ) and h,..burkei ( 13 percent) occur where the A .nilotica 

Community is ecotona1 to the A. robusta and A.burkei 

Communities. 
These tall species are the main constituents of 

the Bush . Clumps; often present Spirostachys africana (58 
percent), seldom present Pappea capensis (22 percent) and 

Schotia brachypetala (22 percent). Other tall species of Bush 
Clumps not included in Table 25 include Sideroxylon inerme, 

Mimusop$ africana, Pseudocassine transvaa1ica and Cussonia spp. 
Short sp.ecies typical of the Bush Clumps include 

often present Euclea shimperi (53 percent), seldom present 

May tenus Cymosus (38 percent) and Rhus pentheri (29 percent), 

rarely present Schotia capitata (18 percent) and Canthium 

spinosa (11 percent). The other short species listed are 
most often found as the constituents of Thickets and include 
often present Dichrostachys cinerea (42 percent) and Euclea 

daphnoides (40 percent), seldom present Brachy1aena ilicifo1ia 

(24 percent), Euclea undu1ata (24 percent) and Tarchonanthus 
camphoratus (22 percent). 

Short, rarely present Acacia bor1eae forms small, 
usually less than 50m in diameter, dense stands that contain 

few other woody plants. Some of these stands are found near 
the Gunqweni road and on parts of the Khukho and Ntoyiana Hills. 
The stands of A. borleae grow specifically where internal soil 
drainage is most severely impeded in the Uitvlugt Series. An 

imperviou8,nodular ironstone layer in the soil i~ responsible 
fo r the severely impeded dr3inage on the Hills. 

The A. nilotica Community cont a ins neither 
excl~sive, selective nor preferential species. Three species 
of indifferent fidelity do, however, bring out some conspicuous 
fe a tures of the Community. Acacia borleae, at a fidelity of 
37 percent, grows on the most poorly drained localities; 

Euclea daphnoides (35 percent) forms extensive stands of 
fairly open Thick(~t; and Acacia luederi tzii (27 percent) forms 

small patches of impenetrable Thicket. Many seedlings of A. 
luederitzii, about one metre high, in the Bizo catchment and 
some .other areas indicate that the extent of Thicket is 

increasing. 
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The Community is so variable that it is described 

and classified with difficulty. It contains areas of both 
sparsely and densely spEced trees as well as Thicket. The 

sparsely wooded areas are dominated by the scraggy crowns of 

A. nilotica made of densely packed, untidy stems bearing 

large pairs of spines 10 cm and longer. Tall species in the 

open areas are typical of the Open Woodland Associ ation; they 

include A. nilotica, A. tortilis, A. gerrardii, A. karroo, 
A. nigrescens, A. burkei and Zizyphus mucronata. But the tall 
species, including Spirostachys africana, A. grandicornuta 

3nd Pappea capensis, of the Bush Clumps and other densely 
wooded 3reas are typical of the Closed Woodland Association. 

The l uck of highly faithful species in the Community indicates 
th8t its constituents, apart from A. borleae and E. daphnoides, 

are well represented amongst other communities. 
Although the A. nilotica Community is the 

characteristic woody vegetation over shale and shale derived 

soils, its distribution is ecotonal between communities of 

the Open Woodland Association on soils of the Upland 

Associ8tion and commlll:lities of the Closed Woodland Association 
on soils of the Bottomland Association. Acacia nilotica 
rarely exceeds five metres in height, and the A. nilotica 
Community in bottomland nites seems to be seral to the taller, 

eight or nine metres high, trees of the A. grandicornuta and 
§.pirostachys Communities, as is alno indicated by the 

dominance of S. africana in the Bush Clumps of the A.nilotica 
Community. The A. nilotica Community has, therefore, been 
included as part of the Acacia-Spirostachys Closed Woodland 
AssOCi ation, rather than the Acacia-Combretum Open Woodland 
Associ ation. Combretum apiculatum is present in all 
Communities of the Open Woodland, but is absent from the !. 
nilotica and other Closed Woodland Communities. 

4. 2 .? 2 .~. The Acacia grandicornuta Community 

Large stands, several square kilometres in extent, 

of the Acacia grandicornuta Community shown on the vegetation 
map cover the alluvial terraces of the Quaternary Surface which 
lie alongside the Black and White Umfolozi Rivers (Photo 27), 
and which extend along the lower reaches of the major streams. 

The Community is virtually exclusive to the deep, highly 



I'ilble 26. Species pC'rcent.Jge constancy (C) lind fidelity (5) of plants 
in the Acacia grandicornuta C~)rnrnllnil.y. Results based on 
a group of 90 samples. 

C S 

Acacia grandicornuta 93 73 

S pirostachys africana 61 26 

Pappea capensis 49 33 

A. tortilis 45 13 

Ziziphus mucronata 31 9 

T all Boscia albitrunca 25 31 

species A~ nigrescens 23 14 

A. nilotica 23 9 

A. luederitzii 20 69 

Sideroxylon inerme 15 14 

Schotia brachypetala 15 9 

A. karroo 10 8 

May tenus cymosus 58 29 

Euclea undulata 47 53 

E. shimperi 35 19 

. Schotia capitata 35 40 

S hor t 
Brachylaena ilicifolia 34 33 

species 
Dichrostachys cinerea 29 11 

Canthium setiflorum 29 49 
A. senegal 17 15 
E. daphnoides 13 21 

Tarchonanthus camphoratus 12 8 

Azima tetracantha 11 24 

SUMMARY 

Quantity of species recorded 

Pel~centage 
in each degree of 

Degree 
range 

Constancy Fidelity 

5 80-100 Constantly present 1 Exclusive 0 
4 60-79 Mostly present 1 Selective 2 
3 40-,)9 Often presC'l1t 4 Preferential J 
2 20-39 Seldom 10 Indifferent 7 
1 1-19 Rare 7 Strange 11 



L'c;rtile, or : IJ'l/',(~ Dovuton, M:lJw~ini :m(l Shorrocks Doils of 

the Hutton fo r'm (Ch ~lpt () r' ;J. 1. 2. ). 
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The Community comprises two distinct strata as 

s hown in Photo 37. Tall species of an upper stratum grow 

a s a Closed Woodland where neighbouring crowns are in 

contact or fail to meet by about 10m. Slender branched, 
rather graceful trees of A. grandicornuta dominate at a 
height of eight metres. A lower stratum of short species 

is from three to four, rarely five, metres tall. The 

short speci8s can be widely spaced at about 15m apart, as 
in Photo 37, but are often densely packed to ·form a 
Thicket as in Photo 35. Some of the Thicket· stands are 
in small clearines where the upper stratum is lacking or 

exceptionally sparse. The sparse Pnnicum m~ximum 
Community (Chapt8r 4.2.1.2.2.) and the sparse Panicum 

coloratum Communi ty (Chapter 4.2.1.2.3.) as well as the 
many forbs of the Bottomland Soil Association (Chapter 

4.1.3.1.4.2.) constitute a ground layer. 

/INSERT TABLE 26/ 

Of the tall species listed in Table 26,which 

gives the Community composition, constantly present A. 
grandicornuta (93 percent), mostly present Spirostach~ 

africana (61 percent), seldom present A. nigrescens (23 

percent) and rare Schotia brachypetala (15 percent) reach 
heights of about eight metres. The other tall species 
include often present Pappea capensis (49 percent) and A. 
tortilis (45 percent); seldom present Zizyphus mucronata 
(31 percent), Boscia albitrunca (25 percent), A.nilotica 
23 percent) and A. luederitzii (20 percent); as well as 
rareSideroxylon inerme (15 percent) and A. karroo 
(10 percent). 

Short species listed in Tnble 26 include 
often present Maytenus CymOSUS (58 percent) and Euclea 

undulata (47 percent); seldom present Euclea shimperi 
(35 percent), Schotia capitata (35 percent), Brachylaena 
ilicifolia (34 percent), Dichrostachys cinerea (29 percent) 

nnd Canthium setiflorum (29 percent). Rare species include 



A. senegal (17 percent), Euclea daphnoides (13 percent), 

Tarchonanthus camphoratus (12 percent) and Azima tetracantha 

(11 percent). 
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No species are exclusive to the Community, but !. 
grandicornuta, at a fidelity of 73 percent, and the Thicket 

forming A. luederitzii (69 percent) are selective species. 

Three preferential species are Euclea undulata (53 percent), 
which forms some Thicket stands containing few other species, 

Canthium setiflorum (49 percent) and Schotia capitata (40 

percent) • The other species listed are of indifferent or 

strange fidelities. 

4.2.2.2.3. The Spirostachys africana Community 

The distribution of the Spirostachys africana 
Community, shown on the vegetation map, is along streambanks 

(Photos 2, 10) and drainage lines (Photo 8). The Community 

occupies a narrow zone, from a few to about 30m wide, which 

extends along the drainage lines and streambanks, and which 
stands out as a dense Closed Woodland that is usually more 

luxuriant than the surrounding vegetation. The bouldery 
substrate along the drainage lines (Photo 8) affords consider
able protection from fire to the plants which grow in soil 

pockets between the boulders. Dark grey or black, two and 

more metre deep soils of the streambanks (Photo 9) include 

the Bonheim, Rensburg and Sunvalley Series (Chapter 2.4.2.). 
The upper stratum of the Community is of strong, 

straight-boled trees standing to about nine metres tall with 
their crowns either in contact or spaced about one metre 
apart. A lower stratum, rarely rising above four or five 
metres, contains mostly weaker and shorter multi-stemmed 
plants sometimes aggregated to form small, Thicket-like 
patches. A sparse ground layer of the Panicum maximum 

Community (Chapter 4.2.1.2.2.) is present excepting in the 

m0 8t heavily shaded areas where it is replaced by a litter of 
leaves shed from the woody strata. 

Occasional fallen trunks and branches, as well 
as accumulations of flood debris from several years, on and 
near the streambanks indicate that fires are rare. Twigs 

and other organic detritus trapped by living plants of the 



TiliJle 27. ~pl'cii.'s pl'rCl'Il'il ,~l' l'l)lIstiilll'V (l ' ) illld fidelity (~) 01' plants 
ill till' j.l>ln.'stilcily.2 "I'ricilllil l'l)lIIl1lunity. I~esults based l)1l 
it ,~I'l)lIP l)f SJ samples. 

Tall 

species 

Short 

species 

Degree 

5 
4 
, 

.) 

2 

1 

c S 

Spirostachys africana 83 32 
Schotia brachypetala 68 26 
P appea capensis 53 24 
Olea africana 49 70 
Sideroxylon inerme 43 28 
Acacia nilotica 36 7 
A. robusta 30 22 
A. nigrescens 28 8 
Euphorbia tirucalli 26 70 
Mimusops africana 26 54 
Ziziphus mucronata 21 4 
Phyllogeiton zeyheri 15 40 
A. tortilis 13 3 
A. burkei 11 7 
A. karroo 11 5 
Terminalia phaneroph1ebia 11 30 

Euc lea shimperi 74 26 
May tenus cymosus 53 18 
Schotia capitata 38 30 
Brachylaena ilicifolia 32 20 
Tarchonanthus camphoratus 30 12 
Dichrostachys cinerea 25 6 
Diospyros glandulifera 19 56 
Rhus spp. 19 7 
Canthium spinosa 17 32 
Dombeya cymosa 17 47 
Euclea undulata 17 13 
May tenus undatus 17 56 
Canthium setiflorum 15 16 
Croton menyhartii 13 47 
Aloe mar lothii 11 55 

SUMMARY 

Quantity of species recorded 
for each degree of 

F'ercentage 
range . 

Constancy Fidelity 

SO-lOO Constantly present 1 Exclusive 0 
GO-79 Mostly present 2 Selectivl~ 2 

40-S9 Often present 4 Prel'erenl iHI 7 
20-39 Seldom 10 Indifferent .10 

1-19 Rare 14 Strange . 12 
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Communi ty show th:lt flood waters from the streams can flood 

the Community to depths of two metres. Flooding does not 

nonnally last for more than a few hours or a day, but many 
mature, large, dead trees standing along the Dakaneni stream 

near the Black Umfolozi River may have been killed by pro

longed waterlogging as a result of the heavy rains and 

exceptional floods in July, 1963 (Chapter 2.5.5.). 

jINSERT TABLE 27/ 

The largest of the tall species listed in Table 

27, which gives the Community composition, are Spirostachys 
africana, constantly present at 83 percent, mostly present 

Schotia brachypetala (68 percent) and seldom present Acacia 
robusta (30 percent). Other tall or tallish constituents, 

) 

from five to eight metres high, of the upper stratum include 

often present Pappea capensis (53 percent), Olea africana (49 
percent) and Sideroxylon inerme (43 percent); seldom present 

species include Acacia nilotica (36 percent)~ A.nigrescens 

(28 percent), Euphorbia tirucalli (26 percent), Mimusops 

africana (26 percent). Notable amongst the rare species 
are Phyllogeiton zeyheri (15 percent),which has heavily galled 

branches and bright red berries, and Terminalia phanerophlebia 
(11 percent) which has pale, yellow-green, translucent leaves 

and winged fruits. 

Few of the short species listed in Table 27 
warrant mention. Mostly present Euclea shimperi (74 percent) 

and often present May tenus cymosus (53 percent) are the 
commonest short plants. Seldom present shrubs of Schotia 
capitata (38 percent) set their attractive red flowers through
out the year. 

Exclusive species are lacking from the Community, 
but two selective species are Olea africana, at a fidelity 
of 70 percent, and Euphorbia tirucalli (70 percent). Seven 
preferential species are May tenus undatus (56 percent), 

Diospyros glandulifera (56 percent), Aloe marlothii (55 percent), 
Mimusops africana (54 percent), Dombeya cymosa (47 percent), 

Croton menyhartii (47 .percent) and Phyllogeiton zeyheri (40 
percent). The remaining 22 species listed are of indifferent 
or strange fidelities. Some of the spscies of higher fidelity, 



Photo 47. A dense Thicket includes shrubs of Tarchonanthus camphoratus (left) and Brachylaena 
ilicifolia (right). A tree of Pseudocassine transvaalica stands higher than 
the Thicket. Gqolweni, 8.5.70. 

Photo 48. A grove of pallS in the Phoenix reclinata COI.unity. The spinescent sapling 
(lower right corner), the protruding twigs (right largin) and sOle of the 
large trees (background) are of Acacia robusta. A dense colony of tall 
Solanaceous weeds has invaded the short ground layer consisting lostly of 
Cynodon dactylon. Bed of the Fuyenf Stre81 near its confluence with the White 
U.lo1ozf River, 4.4.70. 



notably E. tirucalli, D. glandulifera and A. marlothii, as 

well as some of lower fidelity, such as Terminalia phanero

phlebia and Canthium spinosa, are tYPlcal lithoseral plants. 
Their fidelity to the Spirostachys africana Community arises 

from the inclusion of the rocky drainage lines in the 
distribution range of the Community. Euphorbia trucalli has 
a thin bark and is probably one of the few woody species in 
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the Reserve easily damaged by fire when mature. Aloe marlothii 

also has a thin bark but this is protected from fire by dead, 
very tough leaves which remain attached to the stem (Photo 1). 

4.2.2.3. The Acacia-Ficus Riverine Woodland Association 

4.2.2.3.1. The Phoenix reclinata Community 

Stands of the Phoenix reclinata Community are 

present in only three places in the Reserve, in the beds of 
the Munywane, Mphafa and Fuyeni Streams; they are confined to 
small localities stretching upstream for only one or two 

kilometres from the confluences of the streams with the White 
Umfolozi River. These localities are periodically inundated, 
for several days at a time, by stream floods and by water 

thrown back from high flows in the River; but they are pro
tected from the direct onslaught of floodings in the White 
Umfolozi. A high water table is present throughout the year 

in the alluvia of the Riverine Soil Association occupied by 
the Community (Chapter 2.4.3.). 

/INSERT PHOTO 487 

Groves of palms, as shown in Photos 22 and 48, 
five metres high constitute the Community. Phoenix reclinata, 
which has graceful, slightly recurved, evergreen fronds, is the 
dominant and almost exclusive species present. The Community 
is seral to the Acacia robusta Community and, apart from the 

palms, the only other woody species present in any noticeable 
quantity is A. robusta. A ground layer is made primarily of 
stoloniferous grasses, including fine Cynodon dactylon and 

coarse Panicum meyerianum; both grasses have a firm hold on 
the loose, sandy SUbstrate. 

4.2.2.3.2. The Acacia robusta Community 



Photo 49. 

Photo 50. 

· · · \l~V' 
,- ."""f.":"'\\.";,." -" '~:"_;:'-' 

The trailing, white ste~s and fine, co_pound leaves of Acacia brevispica overgrow 
a simple-l~aved shrub of Ha,tenus senegalensis. One metre tall grasses of 
Panicum maximum grow protected frol grazing and trampling on the shrub perimeter. 
The over-hanging branch (top right) is of Spirostach,s africana. 
Black Umfolozi River, 9.5.70. 

Two large, 16m tall trees of Acacia robusta occup, the photo centre. Part nf a 
Spirostachys africana tree is on the left; to the right and close to t he Black 
Umfolozi River are several trees of Ficus sycamorus growing four metres lower 
down the bank than the figure. A lawn-like grass layer is mostly of Cynodon 
dadylon and Dadylodenium australe. Hbhuzane,9.5.70. 



Table 28. Species percentage constancy (C) and fidelity (S) of woody 
pl'lnts in the Acacia - Ficus Riverine WoodLand. Results 
ba sl'd on a group of 28 samples. 

T all 

species 

5 hort 

species 

Degree 

5 
4 
3 
') 

L 

C S 

Acacia robusta 100 42 
Ziziphus mucronata 57 6 
Ficus sycamorus 50 80 
Spirostachys africana 43 7 
A. tortilis 40 5 
Schotia brachypetala 40 9 
Sideroxylon inerme 17 6 
A. nigrescens 1.3 2 
A. nitotica 10 1 
Phoenix reclinata 10 75 
Sclerocarya caffra 10 3 

May tenus senegalensis 60 11 
Azima tetracantha 33 29 
Euclea shimperi 33 7 
Dichrostachys cinerea 30 4 
A. brevispica (climber) 27 73 
Rhus simii 27 25 
Schotia capitata 13 6 
Thespesia acutiloba 13 22 
Canthium spinosa 10 11 

SUMMARY 

Quantity of species recorded 
for each degree of 

Percentage 
range 

Constancy Fidelity 

80-100 Constantly present 1 Exclusive 1 
Gn-79 Mostly present 1 Selective 2 
40-S9 Often present 6 Preferential 1 
20-39 Seldom 5 lndifferent 3 

1-19 Rare 8 Strange 13 
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The distribution of the Acacia robusta Community 

is along parts of the alluvia forming the banks of the Black 

and White Umfolozi Rivers. The Community usually grows in 

a narrow gallery, about 30m wide along the banks, but is 
much wider where the banks are expanded on slip-off slopes, 

as at Makamisa (Photo 12) and Momfu (Photo 27). Several 
physiognomic zones make up the Community, but all of the zones 

are r a rely represented in anyone stand. 
A first zone is where trees of Syzygium guieneense 

invade reedbeds on the river banks closest to the river 
channel. Occ asional palms of Phoenix reclinata may be present 
among st the few other woody invaders present; and infrequent 

rock outcrops in this zone are rarely colonised by a scrambler 

Ficus capraefolia. 

/INSERT PHOTO 49, TABLE 287 

A second zone, situated on drier terrain 

further away from the channel and beyond the reedbeds consists 
mostly of short, about five metres, trees and shrubs. The 
short species, listed in Table 28 which gives the Riverine 
Woodland composition, include mostly present May tenus 

senegalensi sr. at a constancy of 60 percent; seldom present 
Azima tetracantha (33 percent) which sometimes forms small, 

dense patches of Thicket, Euclea shimperi (33 percent), 
Dichrostachys cinerea (30 percent), Rhus simii (27 percent), 
and Acacia brevispica (27 percent) which climbs and scrambles 
vigorously over the other woody plants (Photo 49). Schotia 
capitata (13 percent), Thespesia acuti10ba (13 percent) and 
Canthium spinosa (10 percent) are rare constituents. A 
ground layer mostly of the Cynodon Community (Chapter 4.2.1.1.1.: 
extends over open areas between the woody plants, while 
dense growths of panicum maximum st and protected from grazing 
and trampling at the periphery of the woody plants (Photo 49). 

!INSERT PHOTO 50/ 

A third zone is situated on the outermost flanks 
of the river banks which are rarely inundated. The zone is 

commanded by majestic trees of Acacia robusta, the dominant 

which is constantly present at 100 percent, and of Ficus 
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sycamorus, often present at 50 percent, which tower at 
heiehts of about 16m (Photo 50). Other tall species include 
often present Spirostachys africana (43 percent), A.torti1is 

(40 percent) and Schotia brachypeta1a (40 percent). Rare 
species inclQde Sideroxy1on inerme (17 percent), A. 

nigrescens (13 percent), A. nilotica (10 percent) and 
Sclerocarya caffra (10 percent), as well as yet rarer trees, 
not included in Table 28, of Trichi1ia emetica, Kige1ia pinnata 
and Maerua ango1ensis. Grasses of Cynodon dacty10n and, in 
the sha~e, of Dacty10ctenium austra1e make a lawn-like ground 

layer (Photos 27, 50). 
Ficus sycamorus,at a fidelity of 80 percent, is 

an exclusive species while Phoenix reclinata (75 percent) 
and Acacia brevispica (73 percent) are selective species 

almost completely restricted to the Riverine Woodland. Acacia 
robusta (42 percent) is preferential, and the other species 
listed are of indifferent or strange fideiities. 

The exclusive fidelity of F. sycamorus warrants 
the inclusion of Ficus in the name of the Acacia-Ficus 
Riverine Associ'::;tion even though it contributes less to the 
upper stratum than does the dominant A. robusta. The thick, 
often one metre or more in diameter, buttressed, yellowish 

trunks of F. sycamorus are most impressive. The names of the 
Rivers and of the Reserve possibly derive from the Zulu name 

for F. sycamorus; Lugg (1949, p 144) writes "Umfolozi is an 
abbreviation of umfula woluzi - River of Fibre - and so named 
because of the large quantity of a ficus fig which grows at 
the junction of the two Umfolozi rivers. The bark is used 
for making sewing fibre or u1uzi." But Mr I. C. Player 
(pers. com.) contends that the fibre is not obtained from E. 
sycamorus, and that wo1uzi is the name of a much smaller tree. 
The Zulu name for Acacia robusta is mungamanzi which means "the 
Acacia karroo that grows near water" (Mr I. C. Player, pers. 
com. ). 

4.2.2.4. Phenology 

Most trees and shrubs in the Reserve react to the 
dry season by shedding their leaves to the extent that all 

Woodland Associations in the Reserve are deciduous. The 

leaves are progressively shed during the vegetational autumn 
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which starts it) April or May, depending on when arid conditions 
set in. New leaves appear during the vegetational spring 
which can be from September to November, depending on the 
co~mencement of the first rains of the climatic year. The 

following observations on leaf phenology and the flowering 
times of some trees and shrubs were made over the period June, 

1968, to June, 1969. 
A drought experienced during the winter of 1968 

was partly relieved on the 9th and lOth of August when 20mm 
of rain fell. At the end of August, Acacia robusta was the 
first tree to put out new, green leaves and by September 9th, 

after a total of 42mm rain had been recorded for the season, 
was followed by A. burkei, A. gerrardii, A. tortilis, Spiros
tachys africana, Terminalia pb!nerophlebia, Dichrostachys 
cinerea and Commiphora neglecta. In spite of a dry spell 
between the lOth and 27th of September, "during which time the 
White Umfolozi River stopped flowing, the following species 

flowered: A. burkei, Euphorbia tirucalli and Pappea capensi s, 

as well as Sclerocarya caffra which also produced new leaves. 
Some lOOmm of rain recorded during October broke 

the dry spell and the River again flowed. Many trees which 
set leeves in humid October included A. grandicornuta, A. 
karroo, A. luederitzii, A. senegal and Zizyphus mucronata. 
Humid conditions extended into November, which received 60mm 

rainfall, when green leaves were produced by A. nigrescens, 
A. nilotica, A. borleae, Combretum apiculatum, Gardenia spatu
lifolia, Dombeya cymosa and D. rotundifolia, the latter having 
flowered several months earlier before its leaves appearede 

All trees and shrubs in the Reserve were in full 
and luxuriant green leaf by early December, and remained so 
during December, which received 140mm of rain, and the other 
summer months of Janu8ry (3Omm), February (19mm) and March 
223mm) of 1969. The beneficial effects on the vegetation of 
the liberal rainfall of March were carried over into April, 
which is the first month of winter and which received 38mm 
rainfall; but the effects of drought became apparent in May 
(25mm rainfall). Towards the end of May the leaves of many 
trees yellowed and died back; Sclerocarya caffra being 
amongst the first and Acacia tortilis amongst the last to shed 
their leaves. Plants growing along drainage lines, stream 
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and river banks, on rocky scarplets and on steep mesoclines were 

able, because of better than average soil and rock moisture 
conditions in these places, to retaih green foliage for longer 

than most plants growing in other places. 
By the end of June, which received four millimetres 

of rain, the majority of woody plants had lost their leaves. 
Great expanses of grey Woodland characterised by naked, stark and 

apparently lifeless tree crowns rested in the Reserve during 
the remaini~g winter months of July (21mm), August (zero) and 

the earlier part of September. All the dominant species shed 
their leaves, whether the leaves were finely divided as in the 
Acacia spp. or en tire as in Spirostachys africana and Combretum 

apiculatum. 
A few species did, however, show a considerable 

proportion of green during the arid winter months, such as the 
grey-green succulent stems of Euphorbia tirucalli and Cissus 
quadrangularis, and the glaucous succulent leaves of Portulacaria 
~, Aloe spp. and C. rotundifolia. Short growing woody 
species which retained many of their leaves in a green condition 
included Euclea spp., May tenus spp. and Tarchonanthus camphora
tus; while tall growing species included Schotia brachypetala, 
Olea africana, Pappea capensis, Sideroxylon inerme, Boscia 
albitrunca and Phoenix reclinata. Some specimens of Ficus 
sycamorus retained many green leaves, yet others shed the 
majority of their leaves. All these species which remained 

conspicuously green during winter had simple leaves or leaves 
which were not finely divided. 

* * * * * * * 



5.1. Mammals 
5.1.1. Man 
5.1.1.1. Habitation 

CHAPTER FIVE 
BIOTIC FACTORS 
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The earliest humans known to have been in the 

Reserve included nomadic Bushmen who subsisted mainly through 

hunting. Nothing remains of their occupation apart from 
some stone artifacts, potsherds and a few rock paintings 
described by Penner (1970). The Bushmen were gradually 
displaced by the pastoral Nguni people who arrived in Zululand 
in about the 16th century or earlier (Bryant, 1929). 

The scourge of nagana, . an incidence of malaria 
and, possibl~ sleeping sickness endemic to the Reserve until 
recent times, as well as the turbulence of wars (see Bryant, 
1929; Morris, 1966), would likely have discouraged a dense 
and permanent Nguni population. Several Nguni clans are, 
however, known to have lived in the Reserve at times from the 
18th century or earlier, until the conclusion of the Zulu 
War in 1879. The Ndwande clan occupied higher-lying parts 
in the western half of the Reserve, and the Mthetwa clan 
lived in the eastern area from Mpi1a to the confluence of the 
Black and White Umfolozi Rivers (Vincent, 1970, pp 10-12). 
Traces of Nguni occupation include grinding stones used for 
the preparation of food and a few earthen smelting furnaces. 
Pieces of nodular ironstone and ferruginous shale found near 
the furnaces were probably the ores used in smelting. Out
croppings of these rock types are visible in the Reserve at 
several places including Ntoyiyana and Nselwini; the iron
stone at Ntoyiyana has been excavated presumably for use as 
an ore. 

Very few people have lived in the Reserve since 
1880. Several campsites occupied at times during the anti
nagana campaign from 1929 to 1952 are marked by rubble, by a 
secondary growth of DichrostachyS cinerea and, occasionally, 
by an exotic Qpuntia ap. The present day permanent popu
lation of about 100 compriRes conservotion personnel and their 
families. In addition as many as 50 touri .3ts can be 
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accommodated. 

5.1.1.2. Management 

8urrent management activities include: the 

construction of a rhinoceros-proof fence along the east, south 
and west boundaries; the shooting, or capture and removal, of 

surplus animals; anti-poaching patrols; the burning of fire 
breaks; . and soil reclamation works in some of the more badly 
eroded areas. Services are provided by way of staff housing, 

tourir3t camps - one at Mpila and one near Masimba, 
electricity and roads. But services are kept to a minimum 

in the Wilderness which is a specially protected area 

occupying the southern portion of the Reserve. Motor vehicles 

are largely precluded from the Wilderness and access is usually 

by foot or horseback. Some of the roads, including disused 

tracks in the Wilderness, cause soil erosion where they are 

incorrectly aligned or inadequately drained. 
An important annual event in August or September 

is the burning off of grasses in various areas of the Reserve 
in an attempt to simulate the effects of fires started by 
lightning. Fires started by lightning during olden times, 
before the days of roads and fire breaks, were able to travel 

great di stances (see Bayer, 1955, p 547). The important 
effects of fire in removing the dead litter of grasses, in 
stimulating vernal aspect forbs, and in suppressing invasion 
by woody plants have been described in Chapter 4.1.3.1.5. 
Each part of the Reserve is, theoretically, burned once in a 
three or five year cycle. In practice, only the upland areas 
which contain sufficient litter are actually burned; the 
bottomland areas cannot be burned because there is insufficient 
litter for firing. The presence of many young woody invaders 
in some upland areas, as shown in Photos 32 and 33, indicates 
that fires have not been sufficiently frequent in recent year.'S 

to suppress invasion even though the grass is sufficiently 
rank for burning. An encroach~ent by Thicket forming species 

in most bottomland areas, as shown in Photos 35 and 47, is 
partly attributable to the absence or rarity of fires in the 
bottomlands during recent times. 

However, the maturity of some Thicket plants in 
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the bottomlands, as exemplified by Photo 25, indicates that 
they may have· established some twenty or more years ago. Some 
Thickets would have existed in rocky areas and in overgrazed 

places before the turn of this century even though lightning
started fires took place, and in spite of the fires which 

were intentionally set by early huntsmen as a means for 
attracting game to the flush of grasses which follows burning 

(Vincent, 1970 p 18). The use of fire for veld management 
is recorded by Vincent (1970, p 19) for the period between 
1911 and 1932; but he notes that very little burning was 
done during the 1930's because of the danger to many wooden
framed Harris fly traps placed allover the Reserve. The 

strong possibility of some Thicket stands having been 
ini tiated during that period, about forty years ago when 
burning was discouraged, is supported by the opinion of Mr. 
W. Foster, a Game Conservator who was familiar with the area 

from 1906 to 1955. Vincent (1970, p 17) writes that Foster 
"expressed concern at the increased bush encroachment in and 

around the reserve since the advent of the Veterinary Division 
in their mission to exterminate the tsetse fly". 

Some research recently started by Mr. R. Porter 

in the Reserve aims at monitoring the effects of present 
burning management on the vegetation. 

5.1.1.3. Cultivation 

No signs were found of any small gardens which 
the early Nguni inhabitants probably prepared for growing 
grain crops. A few small patches used for maize cultivation 
by personnel engaged on anti-nagana activities during the 
1930's were pointed out to the author by Mr. Mqoyi Nkosi. 
These patches have now a grass cover but contain more plants 
of Dichrostachys cinerea than would normally be expected. 

Most exotic species in the Reserve, apart from 

some tended in camp gardens, are the weeds characteristic 
of cultivated fields. Some of the weeds are carried in by 

floods of the Black and White Umfolozi Rivers; and the wider 
diversity of weed species is found on their banks. The 
exotics although abundant in some places, such as around the 

camps and on old paths, are unlikely to spread so much that 



their control becomes a problem, Qpuntia sp. possibly being 
the only exception. The following exotics, amongst others, 

were recorded: 

Opuntia sp. 
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Erigeron bonariense 

Bidens pilosa 
Tagetes minuta 

Melia azaderach (a tree) 

Argemone sp. 

Zinnia multiflora 
Alternanthera pungens 
Ricinus communis 

5.1.2. Wild animals 
5.1.2.1. Status Df speoies 

Datura stramonium 

Solanum spp. 
Chenopodiaceae 

(several sPp.) 

A rich and varied population of wild mammals in 

the Reserve long survived the hunting a~tivities of Bushmen 
and the Nguni people. However, the arrival of European 

huntsmen and the introduction of firearms in about 1850 soon 
took a toll of the animals. Much legal and illegal hunting 
took place at various times (see Chapter 1.1.) even aOfter the 

Reserve was initially proclaimed in 1897. 
Between 1880 and 1925 some nine large animal 

species were eliminated. Eland were eliminated by 1880 but 

were re-introduced in 1964. Elephant were shot out by about 

1890. In 1915 the last lion was shot; in 1958 a lion was 
again seen and about 60 are now present. By 1925 the 

following species had vanished: giraffe (re-introduced in 
1955) and cheetah (re-introdu.ced in 1966) as well as these 
four species which, together with elephant, have remained 
absent - wild dog, brown hyaena, or ibi andbippopotamus 
(Vincent, 1970). 

The loss of elephants from the Reserve is 
particularly noteworthy because they probably played a role 

in the distribution of some plant seeds, particularly when the 

fruits are large or hard, as for example in K~i~g~e~l~i~a~p~i~nn~a~t~a, 
Strychnos spp., and Sclerocarya caffra, and are not easily 
eaten by birds. The fruits of Strychnos spp. and S. caffra 
are, however, also opened and devoured by other animals, 

including wild pig, baboon and monkey. Germination may well be 

promoted after the seeds have passed through the digestive 



TillllC' 29. Est imiltC's ~")r LLtq~e herbivorC' biomasses of past and present 
popu I it t i~")ns in U mfolozi Game Reserve. Data for period 
1929 tl' 1967 bdSC'd on Mentis (1970), and for 1972 on 
Hitchins (1972). 

Biomasses in kg /km 2 

Species 1929 1942 1967 1972 

Buffalo 43 470 356 657 

Reedbuck 14 101 86 13 

Mountain reedbuck <1 66 <1 2 

White rhinoceros 240 720 2750 4731 
Grazers 

Wal~tho~ 74 136 198 . 58 

Waterbuck 7S 112 368 277 

Wildebeest 87 121 610 534 

Zebra 2260 257 140 286 

Sub-totals grazers 2794 1983 4508 6558 

Bushbuck 45 302 51 <1 

Bushpig 5 18 12 

Eland 10 <1 
Mixed 

feeders 
Impala 1 51 95 
Klipspringer <1 <1 
Nyala 3 137 118 
Steenbuck 3 <1 <1 <1 

Sub-totals mixed feeders 53 327 263 215 

Duiker 24 35 18 <1 
Giraffe 14 32 Browsers 
Kudu 27 114 122 152 
Black rhinoceros 6 14 68 51 

Sub-totals browsers 57 163 222 235 

GRAND TOTALS 2904 2473 4993 7008 
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tracts of these animals (see Phillips, 1925). Any high 

elephant concentrations in the past might have maintained a 
more open condition than is seen at present in the Woodlands 

(see Laws, 1970). 
From 1929 to 1952 an intensive campaign was 

waged against tsetse flies, Glossina spp., which are vectors 
of the trypanosomes responsible for nagana. This campaign 

involved at least three operations. 
The first operation was conducted over two 

periods, from June 1929 until November 1930, and from December 
1942 until April 1950. The first operation initially aimed 
at confining all game animals within the Reserve, but later 

attempted a total destruction of all game that might supply 

blood food for the tsetse fly; the black and the white 
rhinoceros were amonest the few species not intended for 
destruction. A record was kept of the animals shot through 

counting the tails returned by huntsmen; over 70,200 animals 
were shot in the Reserve and its immediate surroundings 

during the second period of the first operation alone (Mentis, 

1970, pp 371-372). Some game animals survived in spite of 
the slaughter and these survivors, together with more recent 
immigrants, have multiplied most successfully so that game 
animals are again plentiful. The rich diversity of mammal 
species now present is illustrated by Appendix III which is 
a list of the 39 larger mammals in the Re s erve kindly 
supplied by Mr. O. Bourquin. 

/INSERT A1PBNDIX III AT BACK OF BOOKI 

/INSERT TABLE 29/ 

An idea of some changes in the large herbivore 
biomass, as well as the extent of population increases since 

the anti-nagana shootings, over the last 43 years is given by 

Table 29. The Table gives large herbivore biomasses in the 

Reserve as estimated by Mentis (1970) for the years 1929 and 

1942, being the times when the slaughter periods started, and 
for 1967 which is seventeen years after the last slaughter. 
Biomass data included for 1972 are based on the results of a 

census taken during August (Hitchins, 1972). 
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Table 29 shows a three-fold increase, from 

2,473 kgjkm2 in 1942 to 7,008 kgjkm2 in 1972, in the total 

herbivore biomass. The grazing animals, which constitute 
the bulk of the l a rge herbivore biomass, have more than 
trebled from 1,983 to 6,558 kg/km2 over the same period. The 
biomass of browsers has increased by fifty percent since 
1942. A decrease shown for the same period in mixed feeders 
is probably not of much significance; mixed feeders are 

not easily enumerated during a census because they tend to 
be concealed by dense woody growth. The data in Table 29 are, 
however, sufficiently accurate to indicate that considerably 

larger amounts of grass and of browse are being removed at 

present than were removed some forty years ago. 
In 1929, zebra at 2,260 kgjkm2 constituted the 

bulk of the grazing biomass but have since declined to the 

present low value of 286 kgjkm2• But the white rhinoceros 
has increased over this period from 240 to 4,731 kgjkm2. The 

zebra is a grazer of coarse, climax grasses, but the white 

rhinoceros feeds off finer, mid-seral and pioneer grasses. 
Table 29 indicates that the grazing demand for climax grasses 
has declined whilst that for mid-seral and pioneer grasses 
has increased. 

5.1.2.2. Grazing 

5.1.2.2.1. Grass requirements 

An empirical estimate of the amount of dry food 
material required during a year by all the individuals of a 
herbivorous species in th~ Reserve is obtainable from the 
follovring formula, based on the recommendations of Mr. M. 
Mentis (pers. com.) and of Tainton and Downing (1971). 

where 

e 

a 

= a x b 
lrrrnJ 

x c 
(1 

= metabolic weight of the species obtained 
by raising the mean body weight in kg to 

the index 0.72; 
b = the number of individuals of the species; 
c = dry material intake of o~e mature livestock 

unit for one year, equivalent to 3,320 kg 
in Acacia Woodland; 



· :. ". 107 

d = the metabolic weight of one mature live
stock unit, equivalent to 454 0.73 kg; 

e = estimated dry material intake of the 

species for one year in metric tonnes. 

The wild herbivore food requirements estimated 

by use of the formula depend on comparisons with data on the 

dry grass intake of a mature, domestic livestock unit living 
in Acacia Woodland; the data being supplied by Mr. N.Schoeman 
(pers. com.) of the Animal Husbandry Department, University 
of Natal. The comparisons are not, however, entirely 
accurate for several reasons. The basic metabolic rate of 
a highly active, free-ranging wild herbivore will be higher 
than that of a passive, quieter, domestic beast; the wild 
herbivore will thus need more food for its maintenance. Yet 
further amounts of food will likely be required by the wild 
herbivore which possibly has a lower digestive efficiency 

than a domestic beast of equivalent body weight; the domestic 
beast has been specially bred for the efficient conversion of 

food into energy. Furthermore, the numbers of mixed feeders 

and of the smaller-sized grazers, such as nyala, bushbuck 
and warthog, were under-counted during the 1972 aerial census 
because poor weather and dense bush restricted visibility; 

but the counts of buffalo, zebra, white rhinoceros and wilde
beest are probably quite accurate (see Hitchins, 1972). Taken 
overall, the food requirements of the wild herbivores obtained 
by use of the formula are, therefore, probably under-estimates, 
and are thus regarded as the minimal dry food requirements. 

The formula was applied for the main herbivorous 
species, based on the numbers obtained during the 1972 
population census (Hitchins, 1972) and the results are pre
sented in Table 30. The species are grouped in Table 30 
according to their feeding behaviour, whether as mainly being 
the grazers of uplands, the grazers of bottomlands, the mixed 
feeders which are nearly always found on bottomlands, or as 
browsers. The mean body weights, metabolic weights and 

numbers of the herbivores are entered in columns 1, 2 and 3; 
and the estimated total dry food needs are in column 4. The 
entries in column 5 for the estimated dry grass needs are 

similar to those in column 4 for the grazing species; but have 



Table 30. The mean body weights, metabolic weights and numbers of herbivores in Umfolozi Gall1\.' I~l.""scrve during 1972, 
as well as their estimated, minimal total dry food and dry grass requirements. Seell.'xt. 

1 2 3 4 5 

Species Mean body Metabolic Numbers Total food net: .... d!-'. Dey grass needs, 
weight, kg weight, kg tonnes tonnes 

Buffalo 499 92.0 649 2278 2278 
Grazers on Reedbuck 54 18.4 118 83 83 

upland M 0untain reedbuck 23 9.8 39 15 15 
Zebra 215 50.2 657 1259 · 1259 

Sub-total 3635 

White rhinocero s 1723 229.6 1336 11910 11910 
Grazers on Warthog 30 11.8 950 429 429 

bottomland Waterbuc k 204 47.8 669 1219 1219 
Wildebeest 181 4L.5 1454 2436 2436 

Sub-total 15994 

Bushbuck 30. 11.8 7 3 2 
Mixed feeder s Eland 385 76.5 1 3 2 

on bottomland Impala ~1 15.0 1136 649 325 
Nyab ~; 3 22.8 795 692 340 
Steenbuck 11 5.7 7 2 1 

Sub-total 676 

Duiker 11 5.7 10 2 0 
3rowers Giraffe 680 116.3 23 102 0 

KuJu 136 35.9 550 753 0 
Black rhinocero s ~ l ( ; 133.1 31 158 0 

Sub-total 0 

GRAND TOTAL 20305 
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been reduced by about 50 percent for the mixed feeders. The 
reduction was made because grasses mnke up about one half of 
the total di(3t of the mixed feeders; .in swnmer t,he mixed 
feeders eat 80 percent grass and 20 percent brO"NSe, but in 
winter t ake 20 percent grass and 80 percent browse (Messrs 
J. Vincent and J. Anderson, pers. com.). Column 5 reflects 
a zero dry grass need for the browsing species which consume 

negligible quantities of grass. 

/INSERT TABLE 307 

Table 30 shows that the minimal dry grass require

ment for all the larger herbivores in the Reserve during 
1972 totals an estimated 20,305 tonnes. The herbivores having 

the greatest grass requirements are the white rhinoceros, 
which at 11,910 tonnes takes up 59 percent of the total grass 

requirement; followed by the wildebeest at 2,436 tonnes, 

equivalent to 12 percent of the total; by buffalo at 2,278 

to~es (11 percent); zebra at 1,259 tonnes (6 percent); and 

waterbuck at 1,219 tonnes (6 percent). The other herbivores, 
such as nyala and warthog, require much smaller quantities of 

grass, even if their numbers were grossly under-estimated 
during the 1972 census, compared with the animals having 
estimated minimal requirements of over 2,000 tonnes per annum. 
These comparisons of the grass requirements of the herbivores 

should not be regarded as precise because physiological 
differences of the various species are not accounted for. The 
data are, however, probably adequate for broad comparisons. 
Data presently available on the feeding behaviour, digestive 

physiology and energy uti1is8tion of herbivore species 
represented in the Reserve are insuffici.ent for more accurate 
determinations. 

5.1.2.2.2. Grazing behaviour and grass productivity 

The estimated minimal dry grass requirements of 

the herbivores in 1972 as given in Table 30 totals 20,305 

tonnes. Of the total, a minor portion of 3,635 tonnes is 
obtained from the uplands and the balance of 16,670 tonnes 

from the bottom1ands. This means that each one of the 24,600 
hectures constituting the uplands must prodllce 148 kg/ha/yr 
of dry grass in order to supply the wants of the upland 

grazers. Each one of the 24,600 
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hectares of the bottomlands must produce 678 kg ,of dry grass 
per year to supply the grazers and mixed feeders of the bottom

lands. The grass demands from the uplands and the bottom
lands can be compared against the 1,000 kg which is believed 
to be within the annual grass production capability of one 
hectare of Acacia Woodland in an "average" condition (Dr. P. 
Theron, pers. com.); accurately detennined data on the 
grass productivity of Acacia Woodland are not known to be 
available for any place in Southern Africa. 

Approximately one half of the Reserve's area, 

comprising the entire extent of the Miocene Surface as well as 
the hills and most ridges of the Pliocene Surface, forms 

the uplands. The uplands are largely occupied by the Open 

Woodland Association and by the Grassland which are mostly 

characterised by the dense, rank grasses of the Themeda and 

the Themeda-panicum Communities which are so lightly grazed, 
as mentioned in Chapter 4.2.1.2. and illustrated by Photos 

17 and 40, that the excess ungrazed portions could easily be 
burned ' off annually. The only herbivores which readily graze 

these rank grass communities are buffalo, zebra, reedbuck and 
mountain reedbuck, which together comprise only about 16 

percent of the total grazing biomass. The other grazers tend 
to avoid the upland grazing although they occasionally do 

use it - wildebeest more so than the rest of them. The 
estimated grass productivity of 1,000 kg/ha/year on the uplands 
is, therefore, well able to meet the grass demand of 

148 kg/ha/year calculated for the upland grazers. 
The remaining 84 percent of the grazing biomass, 

including the white rhinoceros, wildebeest, waterbuck and 
warthog, as well as the mixed feeders, particularly the nyala, 
bushbuck and impala, depend largely or almo s t entirely on 
the bottomland areas for the bulk of their grass suppli es. The 
bottomlands, comprising the entirety of the Quaternary Surface, 

the valleys and most of the pediments of the Pliocene Surface, 
make up the other half of the Reserve, about 24,600 ha in 

extent. It is doubtful whether the bottomlands are able to 

fully supply the 678 kg/ha/year of grass calculated as being 
the minimal requirement of the herbivores dependent on the 
bottomlands. 
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The present productivity of the sparse bottom

land grasses is probably considerably lower than the estimated 

1,000kg/ha/year possible because the grass cover is 
definitely in a much poorer than "average" condition. The 

actual productivity of the grasses could well be almost 
equivalent to the weight of grass removed by grazing,whether 
the calculated 678 kg/ha/year or some other weight, because 
there is so little surplus grass left over from grazing at 
the end of winter that the veld cannot be burned. The 
herbivores have so strong a preference for the bottomlands 
that these areas are persistently grazed, throughout the year 
and from one year to the next, such that the grasses never 
receive the occasional rest believed essential for maintaining 
grass vigour in the summer, low rainfall regicns of Southern 

Africa (see West, 1955, pp 627-629). The sparse, from 
10 to 16 percent cover of the Panicum coloratum and Panicum 

maximum Communities, being the main grass Communities of the 

Closed Woodland Association which occupies the bottomlands,is 

not therefore surprising. These Communities, described in 

Chapter 4.2.1.2. and illustrated by Photos 37 and 38, are 
the most heavily grazed in the Reserve at pressures from 47 
to 80 percent. There is little doubt that the grass removed 
exceeds much more than one half of the possible annual grass 
production of 1,000 kg/ha, and this will lead to yet further 
deterioration of the grass cover in the bottomlands. West 
(1955, p 628) states that a removal of between 40 and 50 
percent of the annual production is sufficient to deplete 
grass reserves and cause damage to the veld. 

Some differences in soil fertility would seem to 
explain why the most heavily grazed areas in the Res erve, 
including the Panicum coloratum and P. maxim~ Communities, 
should be concentrated in the bottomlands, and why the least 
grazed areas, including the Themeda and Themeda-Panicum 
Communities should be on the uplands. Experimental evidence, 

given in Chapter 3.4.4. and summarised in Fig. 5, showed that 
the grasses sanpled from the carbonate rich, illuviated clay 
soils of the Bottomland Association contained a higher 
nutrient content than the grasses from the less fertile, 
eluviated clay soils of the Upland Association. Domestic 
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livestock in Natal are believed to seek out pasturage having 

the highest nutritional status (Mr. R. Ludorf, pers. com.). 

The same evidently applies in the Reserve where herbivores 
prefer the grasses on the bottomlands, which have the higher 

nutrient content, to the grasses on the uplands which have 

the lower nutrient content. 
Some research recently started in the Reserve by 

Mr. R. Porter aims at providing additional and more detailed 

infonn5tion on the amounts of grass produced and the amounts 
removed by grazing, as well as an assessment of grass 

behaviour under current grazing pressures. 

5.1.2.3. Bro'Nsing 

The main animals requ1r1ng browse in the Reserve 

are listed in Table 29. Li ttle is known about the food 
requirements of these animals and their effects on the woody 
vegetation because their browsing activities were not fully 
studied. The larger animals, including giraffe, kudu, eland, 

black rhino, nyala and bushbuck, that can reach food two or 
more metres above ground have an advantage over the other, 

smaller animals listed in Table 29 which have a lower reach. 

Giraffe can browse tree tops beyond the reach of other herbi
vores (Photo 3); they seemingly prefer to eat Acacia spp. 

but, by confining their movements within areas of the Open 

Woodland, do not take advantage of the many Acacia spp. trees 

in the Closed Woodland. Kudu and eland are wide ranging 
and were not noticed to have any particular food preferences. 
On the other hand, black rhinoceros were nearly always found 
in Closed Woodl:lnd where their favo urite browse plant s 
incl~ded Acacia spp. and Spirostachys nfricana,which is some
times so heavily used that many smaller specimens are main
tained in a pruned condition permanently wi thin rhinoceros 
reach (Photo 51). Nyala and bushbuck are also mostly con
fined to Closed Woodland 'Nhere the amount of browse available 
is not as plentiful as would appear at first sight because 
many of the encroaching and lower stratum woody plants consist 
of Euclea spp., which 'Here never found to have been browsed, 
as well as Brachylaena ilicifolia, May tenus spp., and 
Tarchonanthus camphoratus which were rarely seen browsed. 



Photo 51. Heavy browsing by ani.als such as black rhinoceros, kudu, nyala and impala has 
stunted the growth of these Spirostachys africana saplings. The dense 
growth of individual specimens is due to constant coppic,jng. The close 
spacement of the individuals is due to the rarity or absence of fire. In 
the background 1s a tree of Acacia tortill!. Gqoyini, 9.5.70. 

Photo 52. The thick, fire-protective bark of Spirostachys africana was probably gnawed 
away by porcupine. The exposed heart wood shows signs ,of subsequent damage 
by fire and insects. In the background, a Thicket grows on a rocky scarplet 
protected from fire. Mbhuzane, 9.5.70. 
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Apart from the preceding species, which are regarded as being 
amongst the least palatable of woody plants in the Reserve, most 
other species may be browsed to a greater or lesser extent. 

The most heavily browsed included Xeromphis rudis and Jasminum 

multipartit~ which were often dwarfed and pollarded shrubs 
cropped to within a few decimetres of the ground. Other 
favoured browse plants included Zizyphus mucronata and Boscia 

albi trunca. 

IrNSERT PHOTO sf.? 

5.1.2.4. Other activities 

Porcupine gnaw the bark of trees, particularly 

of Spirostachys africana and to a lesser extent ofSchotia 
brachypetala and of Acacia caffra, to a height of about 50 cm 
above ground level (Photo 52). No completely ring-barked 
trees were noticed, but removal of the thick, protective bark 
exposes the tree trunks to insect and fire damage (Photo 52). 
Such damage may account for some of the dead trees occasionally 

found in the Reserve. 

II NSERT PHOTOS 52, 53/ 

Apart from the extensive trampling done to 

bottomland soils by the herbivores, many intensively trampled 

game paths extend across the Reserve. Some of the paths are so 
well used that they have in places been trampled one or two 
decimetres below normal ground level. The paths are devoid 
of herbage but do not result in much erosion except where 
they cross stream banks. 

The burrows tunnelled by antbear, subsequently 
enlarged by warthog and later formed into small pans through the 
wallowing action of animals, mostly rhinoceros, are described 
in Chapter 2.2.1. Heavy grazing and trampling reduce grass 
cover ~rbund the pans (Photo 13). 

White rhinoceros tend to consistently defecate 
at certain selected localities such that numerous dung middens 
are scattered throughout the Reserve (Photo 53). Black 
rhinoceros also behave in this way. The rhinoceros habitually 



Photo 53. The one letre long larker Is at the centre of a rhinoceros dung .'dden. Few 
plants, lostly annual weeds, grow around the heavily tratpled .,eden. A gale 
path leads away frot the .Idden into the background. To the rIght, a Thicket 
grows ;: long the edge of a rocky outCI'Op. "phafa, 10.5.70. 

Photo ~. 1\ small patch of !,!!~e~a tria~~ survivt)s where protected from grazing under a 
spinescent Acacia tortilis sapling. A short and sparse stand of the heavily grazed 
Panlcum coloratul Co.!unTty surrounding the sapling is too sparse for burning. "~te 
the-encroachment-by other s~plings In the background. Pliocene pediment at 
"sasa~eni, 11.7.60. 



kick their dung about and make such a disturbance that few 

plants grow on the organic rich dung middens. Some plants 

found on the perimeter of middens or in abandoned middens 

include a few grasses, Cynodon dactylon, Eleusine indica and 

Chloris spp., and rather more weeds including Gomphrena 

celosoides, Alternanthera pungens, Aizoon glinoides, Datura 
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stramonium and other Solanaceae. Insectivorous birds,notably 
the hadedah ibis, seek coprophilous insects attracted to the 

middens. 

5.2. Insects and birds 

The second operation of the anti-nagana campaign 

took place from 1932 to 1952 when several areas in the Reserve 

were kept clear of trees and shrubs. Although many woody 

plants have since regenerated, the extent of the clearings is 
still visible in the three areas, namely: a strip of land about 
three kilometres wide that extends along the entire length of 
the western boundary of the Reserve; an almost rectangular 
800 ha area of the Mfulamkhulu catchment adjacent to the White 
Umfolozi River; and a 20m wide belt that extends several 
kilometres between the summits of Matshemnyama and Matshemhlope. 

The principle of clearing trees was based on an idea of R.H.T.P. 
Harris that tsetse flies would not cross strips of land devoid 

of trees, and that cleared areas could be used for preventing 
dispersal of the flies; the idea of clearing was, however, 

abandoned after Glossina pallidipes, an inhabitant of Grassland 
and Open Woodland, was found to cross the cleared strips 
(Prof. Bayer, pers. com.). The extent of shaded, sandy areas 
needed by G. pallidipes and G. brevipalpis, an inhabitant of 
densely wooded areas, for breeding purposes would have been 
slightly reduced through the clearing of trees (see Bayer, 1938, 
p 431). 

Insecticides used during the third operation of 
the anti-nagann campaign finally eliminated the flies. Extensive 
spraying of the insecticides was at first done from Anson 
bomber-aircraft, but later on the permanent breeding areas of 

the flies were sprayed from helicopters (Prof. Bayer, pers. com.). 

Dichlor-diphenyl-triclorethane was sprayed in 1947; and from 

1948 until August 1951, benzahexachloride was intermittently 
Rn~aVp.n (V;n~p.n+. _ ,a70 ~ A" 
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Many different kinds of insects are found in 

the Reserve even though the insecticides were used. The more 
conspicuous insects include termites which are active in many 

parts, particularly the Madlozi catchment. Termites were seen 
to remove fair quantities of dead grass during winter. The 
kmount of grass removed by the termites is regarded as being 

insignificant in comparison with that grazed by game. The 
importance of fire-free zones, as well as the improved soil 

permeability, in and around termite mounds have already been 
mentioned in connection with the establishment of woody seedlings 

and the development of Bush Clumps (Chapters 4.1.3.2. and 
4.2.2.2.1.). The termites also destroy a certain amount of 
dead plant debris which falls to the grou~d. For instance, 

nearly all traces of some dead Acacia nigrescens and Commiphora 
spp. stems, up to 15 cm in diameter, deliberately left on the 

ground in Open Woodland at Thobothi had vanished within three 
years because of termite activity. The termites seem, however, 

to be less active in Closed Woodland where fallen trunks appear 

to lie for longer periods. 
Mr. T. Oatley, ornithologist of the Natal Parks 

Board who has compiled a checklist of over 200 bird species 

presently known from the Reserve (unpublished records of the 
Natal Parks Board), is of the opinion that predatory birds in 
the Reserve, which might well have been adversely affected by 
the insecticides, have since recovered. He has not noticed 
any ma jor difference between the predatory bird population 

in the Reserve and that in surrounding areas which were not 
sprayed. The effects of the insecticides on insects, insecti
vorous birds and other animals are not fully known because wild
life in the Reserve was not studied for this purpose either 
before or after use of the insecticides (Vincent, 1970, p 41). 

Frugivorous birds in the Reserve, such as doves, 
10eries, barbets, bu1bu1s, starlings and white-eyes, are 

important distributors of some plant seeds. These birds are 
particularly attracted to figs, as in Ficus spp., and other 

fleshy fruits, as borne by the following species amongst others: 

Olea africana 
Mimusops africana 

Sideroxylon inerme 

Euclea spp. 

Pappea capensis 
Garcini a livingstonei 

Dovya1is caffra 

Commiphora spp. 
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Plant seeds which have passed through the dieesti ve 
tracts of the birds may well germinate sooner than those which 

have not (see Phillips, 1928). The birds are, therefore, 
probably important agents in the woody succession of the Reserve 
through promoting the distribution and germination of seeds in 

much the same way as described by Phillips (1931) for the 
/Knysna Region. 

* * * * * * * 



CHAPTER SIX 

DISCUSSION AND CONCLUSIONS 

6.1. Physiognomic categories , 
6.1.1. Phenology 

Nearly all plants in the Reserve, ap8rt from t~e 

few succulent species, respond to the sub-humid to almost arid 

wi~ter climate when dry atmospheric conditions prevail 

(Chapter 2.5.6.), and when severe soil moisture deficiencies 

are experienced over the greater area of the Reserve on 

upland and bottomland soils. 
The majority of woody plants respond by shedding 

their leaves even though this may happen later in the season 

(or to a slightly lesser extent) where soil moisture is 

plentiful as in the riverine soils, or is better than average 

as on the rocky scarplets, or where comparatively mesic 

con1itions are experienced as on the steep, south-east ' aspects 

(Chapter 4.2.2.4.). All the Woodland Associations in the 

Reserve have, therefore, a fairly similar deciduous phenology. 

Climatic conditions are so dry, even in the comparatively 

mesic places, that the succession of Thicket or of Woodland to 

Forest is precluded. The Forests so typical of many south 

aspects in Natal, such as on the Hlabisa Heights (north of the 

Black Umfolozi River) which receive 'almost double the mean 

annual rainfall of the Reserve, are not represented in the 

Reserve. 

The aerial portions of the grasses also respond 
to the highly seasonal climate by dying back in winter (Chapter 

4.1.3.1.4.). The dead grass litter so produced every year, 

and probably produced for millions of years, has made possible 

the occurrence of fire as a fairly regular feature of the 
landscape. Were it not for an evolutionary involvement of 

fire, it is unlikely that the majority of tree species in the 

Reserve and most of Natal would have possessed a b0rk so well 

adapted to withstand fire. Neither would be so numerous the 

several hundred vernal aspect forb species associated with 

grassland in Natal which are largely dependent for their 

survival on a periodic removal of the grass litter by spring 

burnines. 
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However, the numb er of vernal aspect forbs 

found in dense grass areas on upl 'lnns in the Re ~-) erve W8 8 

.disuppointingly low. It could be, th (~r()I'or' c: , Lh:11. I ; h (! ::c ~ : :lr'(!:I~~ 

have not been burn ed suffici ently of ton in recent tjrnn r. :, :llld 

that many vernal asp(;!ct plants, which mi ght othe rwi s e h~lv~ ~o on 
~ .. 

present, have been eliminated. The depredations of baboon! 

porcupine and other animals <:nown to dig out the roots, bulbs, 

corms, and other swollen underground organs typical of geo- . 

phytes may also account, but to a lesser degree than infrequent 
~ 

burning s, for the low number of spri ng aspect forbs. 

The contrasting, extraordinarily profuse density 
j 

of autumnal aspect forbs found on the poorly grassed bottomland 

soils is also ascribed to an infrequency of fire, but for J 

different reasons. Persistent and heavy grazing in the b,ottom-

lands has so depleted the grass cover that insufficient litter 
\ 

remains for firing. The absence of fire is ideal for 

proliferation of the fire-intolerant, autumnal aspect forbs. 

6.1.2. Distribution 

The widest tree spacements from about 10 to 60m 

and som9times more, in the Reserve, are found in the Open Wood

land and in the Grassland. The smallest trees, rarely 

exceeding six metres in height (except in Acacia nigrescens) 

and having crown diameters of about five metres, are also found 

in the Open Woodland and in the Grassland. The distribution of 

the Open Wood18nd and Grassland closely corresponds with the 

distribution of the shallow, leached and often stony Upland 

Soil Association which has a low moisture storage capacity and 

which receives the smallest volume of rainwater runoff (see 

Chapter 2.4.1.). 
The most clo sely spaced tree crowns, at about 

three metres apart, are in the Closed Woodland Associ 8tion , 
where the trees are larger, at about seven metres tall and 

having crown diameters slightly wider than five metres, than 

in the Open WJodland. The greater extent of the Closed Wood

land co~responds with the distribution of the deep, illuviated 

Bottomland Soil Association which probably has a slightly 

higher moisture storage capacity, and which receives greater 

volumes of rainwater runoff, than the Upland Soil Assoc:!_ gtion 
(Chapter 2.4.2.). 
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Tree spacement is particularly v ariable in the 

Riverine Woodland Associ Htion which contains by far the largest 

tree~~ ut about 16m tall and with crown diameter;1 of about 10m. 
The Riverine Woodlund Ao:";oC!L ILj on i:.1 eon['j n(!rl 1;0 "Lh(~ dr;r:p, 

sandy alluvia of the Riverine Soil ASGOC 'L:ll:;ion which h:ls the 

highest moisture storage capacity of all soils in the Re se rve, 

and which receives the greatest volumes of rainwater runoff. 

The distribution of the physiognomic features 

corresponds so closely with the soil associQtions, as described 

ab ovc , th~lt the effects of s ome soil factors will be included 

f or conr:1:Lder:ltion when tree size and woody plant density are 

discu3sed below. 

6.1.3. Tree size 

The largest trees are found on the Riverine soils 

where the greatest amount of soil moisture is available, and 

the smallest trees are found on the Upland soils where the 

least moisture is available. Trees growing on the Bottomland 

soils, which receive and store more moisture, are slightly 

larger than trees on the Upland soils, which receive and store 

less moisture. Low soil moisture content seems therefore to 

be a factor that limits tree size in the Open and Closed 

Woodlands compared with the Riverine Woodland. The limiting 

effects of soil moisture are further demonstrated by slight 

size differences shown by adjacent open and closed stands in 

areas of Mixed Woodland where local differences in soil 

moisture are brought about by geological and biotic factors. 

For instance, the larger trees of the Closed Woodland growing 

on the scarplets of terraced topography b enefi t from the 

additional moisture supplied by the aquiferous Middle Ecca 

sandstone, and from the additional moisture supplied by pre

cipitation which gathers on the rock faces (Chapter 2.3.1.4); 
smaller trees growing on the adjacent benches do not receive 

s uch additional moisture supplies. A further example is 

provided by the larger trees of Bush Clumps which benefit 

from un improvement in soil moisture capacity brought about 

through the ::lctions of termites and antbe~rs (Chapter 4.2.2..2.1.); 

the smaller trees in adjacent stands of Open Woodl~ nd contend 
with effectively shallow soils having both a lower moisture 
permeability and a lower storage capacity. 
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Tree size is evidently less affected by soil 

depth t han by s oil moi sture. Soil depth is i na t rect l y of 
import: mcc i n s of: lT' u:~ it d() t. (~ r·rwi n( ~ :: ::o"i "1 ffioi :: Lu r' ( ~ (: :lp:I (:i "Ly. 

The increuses seen in tree sizc i'r'orn thl ! Opell 1, 0 I,h, ! Clo: ;r: d 1,0 

the Riverine Wood18nd seem due more to i nc r eases i n s oil 

moi s ture storage cap acity than to actual increa ses in soil 

dep t h. Trees on the rocky sca rplets (which have vi r tually no 

depth of soil) grow larger, because of the additional moisture 

suppli es , than tree s growing nearby on one or two metres of 

s oil. 
Soil fertility does not affect tree size in the 

Reserve to the same extent as does soil moisture. The large 

size of trees on the illuviated Bottomland soils compared with 

the smaller trees on the eluvi ated Upland soils could 

partially be due to the higher Botto~land fertility. But the 

l a rgest trees of all are on the damp, sandy Riverine soils 

which are strongly leached and which cannot hold as much plant 

nutrient as the dry, illuviated, more fertile clays of the 

Bottomland soils. The larger trees on the rocky scarplets 

likewise experience l ess fertile conditions than the smaller 

trees growing under more fertile, but drier conditions on the 

adjacent benches. 
The stunting of trees and shrubs brought about 

by browsing (Chapter 5.1.2.3.) and the coppicing brought about 

through burning (Chapter 4.1.3.2.) are of a minor nature and 

are not regarded a s being significant in determining tree and 

shrub size. 

6.1.4. Woody plant density 

Local differences in moisture are reflected by 

woody plant density. The densest growths of woody pla~ts 

in the Reserve are the Thickets which g row on steep, south

east aspects which experience more humid atmospheric conditions 

than other parts. The higher tree and shrub density of 

Clo s ed Woodland on Bottomland soils is partly ascribable to 

the grea ter amounts of soil moisture available there compared 

with the lesser amounts available to the Open Woodland on 

Upland soils. The dense growth on rocky scarplets benefits 

from better moisture conditions than exist on the less 

heavily wooded benches. Woody grovnh in Riverine Woodland 
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I:; 1'.I!llIq·:ll1y ]l !: ;:: d en !lC t~]:Ul i:l expected i n vi nw of thc .h.i{~b 

moi:...;Lure con tent of th~ a lluvia ; the irregular pattern of 

tree densiti es mi ght be the re sult of exceptionally strong 

floo ds. Mr. N. Steele recorded the lo ss of many large trees 

from river banks during a flood (Chapter ?2 . 2.). Insufficient 

time has elapsed for the development of Riverine Woodland on 

recently deposited alluvia - hence the r a ther bare expanses 

of sand as found on some slip-off slopes and on other recently 

formed banks. 
The consi derably higher tree and shrub density 

of Closed Woodland on the deep er, illuvi a ted Bottomland soils, 

comp ared .with the lower densities on the leached, shallow Up-

13nJ soils and on the lea ched, deep Riverine soils, suggests 

th~Jt the higher den si ty is partly due to the higher fertility 

in the Bottomlands. Although this may well be the case to 

some extent, the yet higher densities on leached rocky scarp

lets and bouldery debris slop e s indicate that the incidence of 

fire probably prevails over both soil fertility and moisture 

in determining density as is explained below. 

Protection from fire long afforded, probably for 

thousands of ye a rs, by the stony places as well as the lack of 

competition from grasses, allows for the easy establishment of 

woody seedlings (Chapter 4.1.3.2.) and for the subsequent 

development of Closed Woodland or Thicket in rocky places. 

Fires which periodically burn along the more fertile benches 

of terraced topography di s courage a dense woody growth as is 

found on adjacent, less fertile but fire protected scarplets. 

Similarly, protection from fire on and near termite mounds helps 

permit development of the dense , Thicket-like Bush Clumps; 

whereas occasional fires in surrounding areas, which would 

enjoy much the same soil fertility, limit density to an open 

condition (Chap te r 4.2.2.2.1.) 

Thickets which have long existed in the Reserve 

on the steep, south-east a spects, on the rocky places and in 

the Bush Clumps, are regarded as being of a primary origin. 

But thp. ext ent of most other Thickets, or scrub encroached 

: 1 r(':1 ~i , typi c:I l 0 [ the Clo sed Woo dland on bottomland soils is 

rcg:lrded as u f:lirly recent, s econd::lry development urisinp, 

from a lower incidence, or even exclusion, of fires which would 
likely have been more frequent in earli er times. 

The probable origin of some secondary Thicket 
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development during the 1930's, when man tried to prevent 

burning of the Reserve, is menti oned in Ch apl;er 5.1.1. ? Even 

more secondary Thicket has prob:]bly been iniLl.:ll.cd dlJri n{" thl~ 

last twenty yea rs as a consequence of thn m.lhst;:mti:Jl incr'c:l~iC:j 

in grazing herbivore biomass as enumerate d in T3ble 29 . 

Grasses in the bottomlands have been tremendously dep1eted,to 

the extent that fires are not possible in mo s t bottomland 

a reas, because of the excessively large amounts of fodder 

required by the larger number of grazers, and because of their 

strong preference for grasses on the fertile bottomlands 

(Chapter 5.1.2.2.). And so exptmds the extent of secondary 

Thicket. 
Soil fertility is, t~orefore an indirectly 

important factor in promoting seoondary Thicket development 

through its influence on grazing behaviour; but fertility is 

evidently of no significance in the development of primary · 

Thicket. 

6.2. Woody Communities 

6.2.1. Floristics 

6.2.1.1. Fidelity 

Table 31 is a convenient summary, abstracted 

from Tables 20 to 28, of the characteri s tic sp ecies in each 

community which have fidelity values of 40 percent and more. 

Table 31 shows a general paucity of highly faithful species, 

the more so in the Open than in the Closed or Riverine Wood

lands. Of the Open Woodland, the Acacia tortili s Community 

has no characteristic species at all; and the other open 
communiti e s contain but one or two selective or preferential 

species. In the Closed Wood18nd the Acacia nilotioa 

Community has no characteristic species; this is the most 

variable and least easily defined Community in the Reserve 

which is physiognomically, floristically and spatially eco

to.!1al between the 0 t;her communi ties of the Closed Woodland 

and the communities of the Open Woodland. The denser, more 

easily defined Acacia grandicornuta and Spi~stachys africana 

Communities of the Closed Woodland contain one or two 

selective and several preferential species. The only 

community in the Reserve to contain an exclusive species is 

the Riverine Woodland which has, in addition, two selective 

and one preferential species. 



Table 31. A list of the characteristic species in each Woodland Com
munity summarised from Tables 20 to 28. Only species 
having a fidelity of 40 percent and more are included. 

Thespesia acutiloba 

CombretUm apiculatum 

Acacia caffra 

Ozoroa paniculosa 

Ormocarpum trichocarpum 

Peltophorum africanum 

Acacia nigrescens 

Acacia grandicornuta 

A. luederitzii 

Euclea undulata 

Canthium setiflorum 

Azima tetracantha 

Euphorbia tirucalli 

Olea africana 

Diospyros glandulifera 

May tenus undatus 

Aloe marlothii 

M imusops africana 

Dombeya cymosa 

Croton rnenyhartii 

Phyllogeiton zeyhcri 

Ficus sycamorus 

Phoenix reclinata 

Acacia brevispica 

Acacia robusta 
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t- iy . 1. h hi stogram showing the percentage constancy values, summarised fr cm Tables 
LO to LB, of the more ccnstant trees in each community. One millimetre of 
length represents one percent constancy. 
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/INSERT TABLE 31/ 

Each of the 25 species listed in Table 31 

probably depends to a greater or lesser extent, depending on 

the degree of fidelity, for its successful growth on the 
rather specific environmental conditions offered by its pecu

liar habitat. The relevant environmental conditions are 
outlined in Chapter 4.2.2. Most of the other species in 

the Reserve, not included by Table 31 and which are of 
indifferent or strange fidelities, must have a fairly wide 
ecological amplitude tolerant of a wide range of the environ

mental conditions presented. 

6.2.1.2. Constancy 

Figure 7 is used to summarise some of the main 

features of species constancy as provided by Tables 20 to 28. 
The Figure was made by listing, in the left hand column, the 
five more constantly present tree species in each community. 

The percentage constancy values for these species are repres

ented under the relevant column for all communities in which 

they are present. Percentage constancy is represented by 

drawing horizontal lines of such length that one millimetre 
is equivalent to one percent. The less constantly present 

trees, and also shrubs, are omitted from the Figure for 

purposes of brevity because they make a lesser contribution to 
the communities than do the more numerous and larger trees of 
the uppermost stratum which include the dominants. 

/INSERT FIGURE 7/ 

Figure 7 shows that the more constant trees are 
most often present in more than one community. Several of 
the trees, Zizyphus mucronata, Acacia ni10tica and A. tortilis, 
are the most abundant in the Reserve and are well represented 
throughout all three Woodland Associations. Schotia 

brachypeta1a is also found throughout excepting in the Acacia 
caffra Community. These four are inclUded amongst the trees 
having the widest ecological amplitude. The majority of the 
other major trees, such as Spirostachys africana, Acacia 

karoo, A. nigrescens, A. gerrardii, Sclerocarya caffra and 
Pappea capensis, are present in at least two out of the 
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three Associ~tions. The floristic similariti es menti oned 

above, as well as others not shown in Fig. 7 but evident from 

a comparison of Table s 20 to 28, indicate tha t the three Wood

land Associations are part of the same Woodl~nd Formation as 

was earlier indicated on a phenological basis: Climate is 

evidently more influential than edaphic factors in detenninine 

overall floristic composition of vegetation in the Reserve. 
A minori ty of species having a rather restricted 

presence does bring out some environmental similarities and 

differences between the habitats occupied by the Woodland 

Associations. 
Combretum apiculatum is confined to the Open Wood

land and indicates the shallow soils and stony conditions 

typical of uplands and of rock outcrops. Much the same 
applies to Sclerocarya caffra (but which is also found on deep 

riverine alluvia), Acacia gerrardii(also on deep soils 

occupied by the ecotonal A. nilotica Community, to Ozoroa 

paniculosa and to A. caffra. 

The deep, fertile bottomland soils are indicated 

by a prevalence in the Closed Woodland ofSpirostachys 

africana and, to a lesser extent, by Acacia grandicornuta, Olea 

africana, Sideroxylon inerme and Acacia robusta. Spirostachys 

africana is, however, also an indicator of better than average 

moisture as shovm by its presence on rocky scarplets and 

riverine alluvia. The very moist conditions of the riverine 

alluvia are indicated by the prevalan ce of Ficus sycamorus and 

A. robusta in the Riverine Woodland. 

Sharp flori stic differences are rarely found 

neither between the three Woo dl and Ass oci ations nor between 
the constituent communities within anyone association. The 
main floristic differences, as illustrated by Fig.7, hetween 

the constituent communities of an associ ation exist in often 

somewhat small di f ferences in the percentage constancy values 
of the same few species, rather than in the absolute presence 

or absence of a single species. 

An idea of floristic homogeneity in the various 
communi tie D, and in the Re Derve a s tl whole, i 3 ohtuin:lblc from 

Tuble 32. The Table lists for each community, and the whole 

Reserve, the percent ages of species present in each of the five 
"degrees of constancy". The Table inclu.des those commoner 
species having constancies of ten percent and more, as given 



T ilble 32. Percentage of species from clie h community, and from the 
Reserve as a whole, present in each degree of constancy. 
The degrees of constancy correspond with degrees of 
frequency and are comparable against Raunkiaer's Normal 
frequency distribution, and Raunkiaer's Law, as given by 
Oosting (1956) and stated at the foot of the Table. 

Percentage of species present in 
each degree of constancy (frequency) Total 

number 

C5 C4 C3 C2 C1 
species 

Community present 
1-19 20-39 40-59 60-79 80-100 

Acacia caffra 64 12 14 5 5 43 

Acacia tortilis 75 15 2 . 2 6 52 

Acacia nigrescens 73 13 8 4 2 52 

Acacia burkei 65 23 5 5 2 57 

Combretum apiculatum 70 14 9 5 2 66 

Acacia nilotica 57 24 15 2 2 46 

A. grandicornuta 33 10 4 1 1 56 

Spirostachys africana 70 18 7 3 2 60 

Riverine Woodland 74 10 12 2 2 50 

WHOLE RESERVE 37 46 12 4 1 109 

Raunkiaer's Normal 
53 14 9 8 J6 distribution 

Ra\lnkiaer's Law C5 > C4 > C3 
> - C2 < C l < 



in Tables 20-28, as well as the rarer species having lower 

con:.::r1;nncies and which were omitted from Tables 20-28 for , 

'purpo~)efJ of brevi ty. The five "degrees of constancy" corres
pond with the five "degrees of presence" as laid down by 
Braun-Blanquet (1932, p 53), and also correspond with the five 

"classes of frequency" mentioned by Oosting (1956, p 61). 
Inserted at the foot of Table 32 are (i) the normal frequency 

distribution discovered by Raunkiaer, and (ii) a formula 
expressing Raunkiaer's Law of Frequency (Oosting, 1956, p 61). 

/INSERT TABLE 32/ 

A comparison of the data in Table 32 shows that 

the frequency distribution within the ,communities, and for 
the whole Reserve, agrees neither with Raunkiaer's Normal nor 
with Raunkiaer's Law. An exception is in the Acacia 
tortilis Community which does obey the Law because it is the 
only Community in the Reserve to contain more constantly 

present species (Class Cl ) than mostly present species (Class 

C2 ) • 
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The failure of most of the Umfolozi data to 

comply with Raunkiaer's Law is an indication of low levels of 
floristic homogeneity except in the Acacia tortilis Community, 

which could well be the most homogeneous in the Reserve. The 
large proportions of species given for Class C

5 
in the Reserve 

are evidently fairly normal of world vegetation; but the very 
low proportions of species given for Class Cl are extra
ordinarily low in comparison with the Normal, and indicate that 
homogeneity levels are exceptionally low in the Reserve (see 
Oosting, 1956, pp 61-62). Table 32 also shows that about 
one half of the total number of 109 species recorded during 
sampling can occur in anyone of the communities. The levels 
of homogeneity in the Reserve may, however, not be all that 
low on a world basis if Raunkiaer did not inclu.de samples from 
Acacia Woodland when determining his Normal distribution. 

6.2.2. Succession 

The scarcity of sharp floristic differences and 
the closely similar social status of many species, excepting 
those of characteristic fidelity listed in Table 31, from one 
community to the next often makes diffic~lt the field identi-
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fication of some communities in the Open and the Closed Wood

lands. The .similarities in composition between the 
communities show that woody plant succession is fairly similar 

in the Open and the Closed Woodlands. The following quotation 
from Bayer (1938, p 421) on thornveld, or Acacia Woodland, is 

applicable to the Open and Closed Woodlands in the Reserve. 
The quotation explains the woody plant succession, suggests 
why the communities are floristically rather similar and often 
difficult to identify in the field, and explains the low levels 

of homogeneity as shown from Table 32. 
"Thorn veld is one of the most difficult types 

of vegetation with which the plant ecologist has to deal. 

Competition between species is not as severe as in closed types 

of vegetation, and apart from the effects of ·fire, the biota 

is of relatively less importance in determining survival than 
are physical factors. Any tree species which is adapted to 

withstand fire and the physical conditions of the environment 

may become "a successful invader of grassland. 

Furthermore, local climatic and edaphic factors 
are subject to greater fluctuations than is the case in closed 

types of vegetation. Consequently, invasion of grassland by 
'I 

thorn veld species takes place in a comparatively indiscrim-

ina~e and haphazard manner, and results in the production of 
a community in which nearly all individuals are of approximately 

equivalent social status. There is, therefore, often consider

able lack of uniformity in the composition of thorn veld 
communities, and differentiation of the various communities 
is sometimes a difficult matter." 

The denser of the Closed Woodland communities in 
the Reserve, namely the §Eirostachys africana and Acacia 
grandicornuta Communities are therefore more consistent in 
composition and more easily recognised because greater 
competition from a higher plant density enforces a more orderly 
succession; only the taller growing species which have 
seedlings tolerant of partly shaded conditions can rise to 
dominunce and persist in the community. The same does not 
:lpply to tho r, enorully le rl s dens e J\caciil nilotica Communi ty of 
the Closed Woodl;Hl(l, and to the much sparser Open WoodlQnd 

"communities, where almost any tall or short growing woody plant 
can succeed to maturity provided fire damage is avoided during 
the early stages of development. 
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Local differences in micro-climate and soil do, 

however, affect the woody succession in areas which are 
exposed to burning so that certain favoured species have a 

greater numerical success than others in anyone area. This 

favouritism is largely responsible for the differences in the 

percentage constancy values of a species seen from one community 

to the next in the Open and Closed Woodlands (Fig.?). The 
most favoured woody species in a locality becomes the dominant 

of the Woodland community which invades and gradually emerges 

above the Grassland, as outlined in Fig. 6. 
Seedlings and saplings of the woody plant which 

will become the dominant are represented amongst the earliest 
woody invaders of the Grassland. Few changes in composition 

seem to take place either during or after development of the 
community. The community appears to be fully developed when 

most individuals of the dominant trees, whether Combretum 

apiculatum, Acacia tortilis, A. burkei, A. nigrescens, !. 
grandicornuta or Spirostachys africana, have grown to mature 
size. The communities dominated by the preceding trees can, 

therefore, be regarded as the climax consociations of the 

relevant associ a tions, whether of the Acacia-Combretum Open 
Woodland or the Acacia-Spirostachys Closed Woodland. The 
status of the communities dominated by either Acacia caffra or 

A. nilotica is not so certain; these two very variable 

communities may well be seral to l a ter stages dominated by 
taller trees, and could be regarded therefore as consocies 

rather than as consociations. 

6.2.3. Pattern 

The pattern of the areas occupied by the 
communities in the Reserve is largely determined by topography 
and the distribution of the various rock and soil types, as 
shown by the correlation given in Table 1. The operation of 
these physical factors in anyone habitat produces the 
environmental condi ti ons mo s t favourable to the particular 
tree which will succ eed CIS the community dominunt. 

The pa ttern of the di s tributiona l relationship s 
between the dominants and their habitats is obtainable if an 
idealised traverse is taken across part of the Reserve. A 

traverse taken from a river bank and extending upwards to the 



summit of a high hill would show the following sequence of 

dominants and habitats: 
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Acacia robusta on the riverbank; A.grandicornuta 

on an adjacent alluvial terrace; Spirostachys africana on a 

streambank; A. nilotica on a shale pediment, or A.nigrescens 

on a dolerite pediment, or A. burkei on a sandstone pediment; 
A. tortilis on hill tops; and finally, Acacia caffra (some

times A. karroo) at the summit of the high hill. A number 
of such traverses in the Reserve would reveal a similar pattern 

of the dominant trees in each kind of habitat. 
The pattern of dominants and habitats given above 

is reminiscent of the vegetation-soil catena concept developed 

by Morison, Hoyle and Hope-Simpson (1948)~ If a catena is 
present in the Reserve it is partly obscured by the irregular, 
broken topography and by the complex distribution of the 
geological substrata wrought by faulting and by the erratic 
distribution of dolerites. The possibility of the Reserve 
forming part of a catena embracing a larger area of Zululand 

should not, however, be ruled out. 
Micro-climate also affects the altitudinal 

distribution of two dominants in the Reserve. Acacia caffra 
is rarely found below 300m altitude; occurrences below this 
level are confined to steep, mesic south aspects. Acacia 
nigrescens is very rarely seen at altitudes above 145m, and 

is most e~tensive on gently sloping, xeric north aspects. 

Climatic conditions in the Reserve would appear to be just 
within the tolerance ranges of these two species. The Reserve 
is in fact given by Ross (1971, P 35) as the southern limit 
of the distribution of A. nigrescens. The altitudinal range 

in the Reserve, extending from 45 to 579m, seems too small 
to fully reflect an altitudinal zonation of dominant Acacia 
species described by Bayer (1938, pp 421-422) for Thornveld. 

6.3. Grass Communities 
6.3.1. Succession and fire 

The grass communities extending over nearly all 
parts of the Reserve are most conspicuous when seen as the 
rank Themeda triandra dominated stands of Grassland found on 
the high hills of the Miocene Surface. Regular burnings, at 

two or three yearly intervals, of the grasses in late winter, 
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when they a r e s till in the pale brown and yellow condition of 

drollght, mui nt :l in the Grass l and by suppre s sing woody plant 

invasion. The Grassland is therefore regarded as a fire 

maint ained, sub-climax part of the Deciduous Woodland Form

a tion. Apart from suppressi ng woody growth,the burnings are 

necessary for perpetuation of grass vigour (Chapter 4.1.3.1.5.). 

Fire" also seems to be essential for promoting the germination 

of T.triandra seedlings. Mr. Winston Trollop has kindly 

allowed me to report the unpublished results of his recent 
field experiment. No seedlings of T.triandra were discovered 

in a plot from which the grass litter had been removed by 

mowing; but numerous seedlings were found during the same 
period of observa tion in a nearby plot from which the litter 

had, on the same day, been removed by burning (W.Trollop, 

pers.com.). 
Themeda triandra is a lso normally a dominant or 

co-dominant, except when it has been elimina ted through 

grazing or the absence of fire, where the grass communities are 

less conspicuous in the ground l ayer of the Woodland. The 

succession of short pioneer gra s s es, followed by mid-seral 

grasses of medium height, and final dominance by rank,climax 

grasses in the Woodland is repetitive of that in the Grassland. 

Local, smallish differences s een in the composition of the 

communities are ascribable to differences in the environment. 

For instance, shade thrown by the woody invaders in Wood18nd 
modifies the succes sion so that a grea ter proportion of shade 

tolerant grasses, such as Panicum spp., Diplachne eleusine, 
Enteropogon monostachyos and Da cty10ctenium austra1e, are 
represented than in the Grassland. The presence of a sandy 
topsoil encourages a greater diversity of species, notably of 
Aristida, of Sporobolus and" of Eragrostis, than is found when 
the succession takes place on a clay topsoil. Coarse Cymbopogon 
va1idus is more abundant on mesic aspects than els ewhere. 

6.3.2. Retrogression and grazing 

An abundant grass cover often reported for the 

decade ending in 1959 (unpublished records of the Natal Parks 
Board) contrasts markedly with the poor cover presently 

extensive on the clay soils of the bottomlands. An evident 

reduction of the past rank grass cover, probably characterised 
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by climax species, to the present . sparse condition character

ised by early and pioneer species, is in accordance with the 

threefold increase in large herbivore biomass estimated over 

the period 1942 to 1972 (Table 29). The Inrger grazing 

biomass of today would remove far greater quantities of grass 

than were removed thirty years ago so that a reduction in 

cover is only to be expected. The grazing demand for grasses 

is, however, low on the upland soils where the grass 
communities have remained in a climax condition probably little 
changed compared with their condition thirty years ago. But 

the very he ovy demand resulting from selective grazing, 
estimated to remove more than 678 kg/ha/yr of grass, on the 
bottomlands is believed to be well in excess of the amount 
which can be safely removed without damaging the plants (Chapter 

5.1.2.2.). The consequences of over-grazing in the bottom
lands have been a drastic reduction in cover and a replacement 

of Tall, climax species by short, mid-seral and early grasses 

such that the normal trends of succession have been reversed. 

The grass communities in the bottomlands at present can,there

fore, be described as having been brought about by a 

retrogression. 
The retrogression takes place because the tall, 

climax species are more severely depleted at each grazing than 

the short mid-seral or early grasses which are able to with

stand greater intensities of grazing (Chapter 4.2.1.2.3.). 
Persistent grazing eventually eliminates the tall climax 

species and, because of an accompanying reduction in competition, 
the short mid-sera1 and early grasses are able to proliferate. 
Only a few climax grass plants survive in the bottom1ands,but 
these are mostly confined to patches where protected from 
grazing (Photo 54). 

/INSERT PHOTO 54/ 

The effects of heavy grazing and retrogression 
ure olso illustrated by Photo 20, where a dense stand of the 
Themeda-Panicum Community in the foreground is sharply 

separated by the boundary fence from a sparse stand of the 
Panicum coloratum Community. The differences between the two 

stands must be largely due to differences arising from grazing 

because climatic, topographic and edaphic conditions are 



80 

70 

60 

50 
J:l 

C'CI 
-+' 

C 4-0 aJ 
u-

S "- U 
U aJ_ 

0. 
+' 
.s:: "-
0\ aJ "- 30 > aJ 
aJ 0 > .s:: U 0 

U 
V) en 
en en J:l 
C'CI C'CI "-
"- "- 0 20 "" "" '+-
C C C 
C'CI C'CI C'CI 
aJ aJ aJ 
Ii! S e 

10 

0 

Fig. 8. 

. GR ASS CO~lMUNITY RETROGRESSION ) 

,- -- ,--- -----.--------. 
Themeda Themeda -

Panicum 
Themeda -
Uroch1oa 

P. co1oratum P. maximum 

100 

75 

50 

25 

BrQt hr i ocho 1 a 

The retrogress ive relationship between grass height (at. grass cover (b ). forb cover (c) . ard 
grazing pressure (d) in C1aysoi1 Grass Communities. See text. . 

-0 

...... 
C 
aJ 
U 
"
OJ 
0. . 

OJ 
"::J 
en 
en 
t c.. 

C\ 
C 

N 
C'CI 
"-
"" c 
'" Q) 

• 



130 

:limiltl r' for both the stands. 

!INSERT FIG. 8/ 

The trends of retrogression and the reaction of 

the grass communities to grazing will be explained by reference 

to Figure 8. Only the communities growing on clay soils are 

considered because they are much more extensive and important 
from a grazing point of view than those on sandy soils. The 

Claysoil Communities were arranged along the horizontal axis 

of Figure 8 according to their retrogressive sequence. The 
Themeda Community was placed first on the left because it is 

the least retrograde; it contains the greatest presence of 
climax grasses and the lowest presence of early grasses. The 
other communities were placed successively to the right as the 
proportions of climax grasses decrease and the proportions of 

early grasses increase as the retrogression proceeds. The 
most retrograde, Bothriochloa Community which contains the 

greatest presence of early grasses and the lowest of climax 
grasses, was placed at the extreme right. The proportions of 

climax, mid-seral and early grasses present in each of the 

communities were obtained from Tables 14 - 19. Values 

obtained from Table 9 on mean grass hei ght (a), mean grass 

cover (b), mean forb cover (c) and mean grazing pressure (d) 

are plotted for each of the communities along the vertical axes. 

Starting on the left of Figure 8 with the Themeda 

Community and moving to the right as far as the Panicum 

coloratum Community, a sixfold increase in grazing pressure (d) 
from 13 to 80 percent is accompanied by large declines in 
grass height (a), from 78 to 24 cm, and in grass cover (b) 
from 59 to 16 percent. The declines are accompanied by a 
gradual decrease in competition from the climax grasses which 
are gradually replaced by the mid-seral grasses. The mid
seral grasses become predominant when retrogression reaches 
the stage represented by the Panicum coloratum Community. The 

decrease in competition is also accompanied by a rise in the 

amount of the ea rly grasses, which in the P. colorCJtum 
Co rr~unity hove a greater presence than have the climax grasses. 

A critical point in the retrogression is reached 

somewhere between the stages represented by the Themeda-

Urochloa and the Panicum colora tum Communities. At this 
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point competition from the grasses is so low that t~e percen
tage forb cover (d) rises sharply to exceed the percentage grass 

cover. Large increases in grazing pressure and decreases in 

grass competition before the critical point resulted in 

comparatively small increases in forb cover. The critical 

point of the retrogression is evidently reached when the most 

important of the climax stage grasses in the Reserve, Themeda 

triandra, is eliminated through excessive grazing. 
Persistent grazing of the Themeda-Urochloa and 

the Panicum colora tum Communities, which contain large pro
portions of the stoloniferous grasses so highly prized by the 
whi te rhinoceros, keeps the grass cover so sparse that burning 
is impossible at any time of the year (Photo 38). The re
placement of grazed-out T. triandra plants by new seedlings is 
seemingly precluded by a prolonged absence of fire; a fire 

stimulus is evidently essential before its seeds will germinate 

(Chapter 6.3.1.). 
Some changes in the retrogressive pattern are 

shown by Figure 8 for the interval between the Panicum color-

atum and P. maximum Communities. The mid-seral grasses pre-
dominant in the panicum coloratum Community are, apart from 

Urochloa mossambicensis, eventually grazed and trampled out; 

the early stage grasses are also reduced in number. Grass 

cover falls to a lowest value of 10 percent in the retrogression 

represented by the Panicum maximum Community, and forb cover 

rises to a highest value of 30 percent. The combined ground 

cover of the grasses and the forbs gives the soil insufficient 
protection from erosion so that sheet and gulley erosion set 

in. Grazing pressure falls off, from a highest value of 80 
percent in the Panicum coloratum Community, to a much lower 
value of 47 percent in the Panicum maximum Community simply 
because there is almost no' grazing available from the very 
sparse grass cover at 10 percent. But the lack of competition 
from the sparse grasses and the absence of fires permits 
invasion by many shrubs and trees. Some tall growing, shade 
loving, palatable climax species, notably P.maximum and ~. 
deustum, are able to re-establish in the shelter from grazing 
provided by the woody invaders. An increase in grass height, 
from 24 cm at the Panicum coloratum Community to 50 cm at 

the Panicum maximum Community, is therefore shown in Figure 8. 
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The incidence of the woody invaders which reduces the area 

available for grazing is also responsible in p3rt for the 

reduction in the grazing pressure. Note, however, th3t The.rned3 

triandra has not re-established bec3use fire is absent. 

The beginnings of 

in the retrogression at a point 

and Bothriochloa Communities. 

grass recovery are indicated 

between the panicurn maximum 

Table 14 shows the presence 

of the several early stage species which colonise bare areas 
in the Bothriochloa Community. A few somewhat taller but 
unpalatable, mid-seral grasses of Aristida congesta and ~-
grostis capensi~ also succeed. The yet taller, but highly 
unpalatable, climax grass Bothriochloa insculpta becomes 
dominant. Figure 8 shows, therefore, a continued increase 
in grass height and a regeneration of grass cover during the 

interval between the Panicum maximum and the Bothriochloa 
Communities. The increases in grass height and cover suppress 
the forb cover which is reduced from 30 to 18 percent. But 

grazing pressure continues to decline, from 47 percent to 32 
percent, as the highly unpalatable B. insculpta rises to : 
dominance. Until such time when Themeda triandra appears in 

areas dominated by B. insculpta, which has not as yet happened, 
the Bothriochloa Community should be regarded as being retro

grade even though ~ts grasses are recovering from the strains 

imposed by over-grazing during earlier stages of the retro

gression. 

Sufficient grazing is being supplied at present to 

the herbivores because no significant die-off as a result of 
starvation was noticed. But the grazing is being supplied at 

the expense of a deteriorating grass cover in the bottomlands 
because of the selective grazing there. The future capability 
of the bottomlands to supply adequate grazing under the current 
grazing pressures is rather doubtful, unless grass retro
gression is arrested, particularly in view of the erratic rain
fall pattern. Although white rhinoceros and other grazers will 
take the rank upland grasses when the preferred, short grasses 
in the bottomlands are scarce, most mixed feeders such as nyala 
an"d bushbuck are unlikely to leave the shelter of Closed Wood

land on the bottomlands because of their secretive nature. A 
prolonged, several year period of below average rainfall might 

well result in such a reduced grass production that herbivore 
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used in this study suggested tha t a quantity of 531 samvle s 

might be adequate for investiga tion of veget a tion in the 

Reserve (i.~. one sample for each of 531 landscape units); and 
nhowed where the samples might be advantageously distributed 

(i.e. one sample near the centre of each landscape unit). 
Only 516 of the total 531 landscape units were 

in f act s ampled and included for analysis; the balance of 15, 

being s ituated in inaccessible places, were omitted. This 

omission did not greatly detract from the results excepting 

that quantitative data were not produced for lithoseral 

communities growing on inaccessible 

two or more samples, instead of the 

landscape unit could have been made 

desired of vegetation analysis. 

scarps. 

one sample 

if greater 

.An allowance of 

allotted, per 

accuracy was 

Distribution of the samples through use of the 

landscape unit approach seemed an efficient way for obtaining 

sample coverage of the large area of the Reserve by a compara

tively modest quantity of 516 samples. Were the same . quantity 

of samples to have been distributed at random or systematically, 

the more e'xtensive communities may have been over-represented 

and the less extensive communiti e s under-represented. Use of 

the landscape unit approach at least allowed the evident 

range of vegetation physiognomic types, and the range of 

evident landscape physiographic types, to be included amongst 

the samples. 

.An objection to the use of the landscape unit 

appro a ch might be that bias is introduced. Classification 

structure might have been imposed upon the vegetation, and 

preconceived ideas might have been formed on possible relation
ships between plant and habitat. 

The extent to which the structure might have been 
imposed upon the vegetation would have depended l argely on 

the photo-interpretative skill of the investigator, and on 
the degree of consistence applied whilst delineating lands-

cape features on the airphotos. For these reasons photo

interpretation was repeated in this study after the investigator 

had become more familiar with the landscape features as a 

result of considerable field experience. Some landscape unit 

boundaries were altered as a result of the second and, 
presumably, more accurate photo-interpretation. 
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Delineation of the l andscape into units depend

ent on some selected landscape features need not have biased 

postulations on relationships between plant and habitat. The 

landscape features of vegetation physiognomy, landform, 

gradient, asp ect, etc., selected for delinea tion purposes were 

not directly included for vegetation analysis. Vegetation 

analysis was based on species presence and absence data; 

specie s presence and absence were not incorporated amongst the 

features used for landscape unit delineation in this study. 

Neither were any ecological rela tionships necessarily presumed 

to exist between the veget a tion and other landscape features 

selected for delineation. It was the function of vetetation 

analysis and field examination, done after landscape unit 

delineation and sampling, to suggest which environmental 

factors might have been of ecological importance to the plant 

communities, irrespective of whether these environmental 

features were, or were not, amongst those selected for delin

eation of the landscape. 
The landscape unit appro ach does not seem, there

fore, to depart significantly from the concepts laid down by 

Lambert and Dale (1964, pp 64-65) for the statistical treatment 

of vegetation, except that the samples are not taken at 

random or systematically. Samples taken according to the 

landscape unit approach could be regarded as stratified 

samples which are stratified according to selected landscape 

features evident on airphotos; but the s amples are not 

distributed by purposive selection. 
The landscape unit approach was useful for 

mapping the plant communities because the boundaries between 

adjacent landscape units were contiguous; the necessity of 
extrapolating boundaries between adjacent communities was, 

therefore, largely precluded. In contrast, extrapolation of 
boundaries between adjacent communities is necessary when 

samples are distributed either at random or systematically, 

and when a boundary is known to lie somewhere between adjacent 

but spatially isolated samples; in this case all boundaries 

would have to be determined by field inspection. Determination 

of community boundaries by use of the landscape unit approach 
seemed no less accurate than determination by field inspection 

in Umfolozi Game Reserve. 
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Extrapolation of community boundaries seems 

quit e s imple when int er-sample distances are small, but a 
18rge number of samples are required over an area if inter
s ample dist ances are to be kept small. Extrapolation of 
boundaries was apparently not a problem when Grunow (1967) 
mapped the vegetation in 1,838 ha of Transvaal Bushveld; 

Grunow (1967, p 692) considered that 1,238 samples systema
tically spaced 120 x 120m apart on grid axes were suitable 

for sampling the woody vegetation. A similar density and 

spacement of samples would have been impractical for use over 

the larger 49,280 ha area of Umfolozi Game Reserve. The 
landscape unit appro ach seems more practical than a random 
or systematic distribution of samples if a large area is to 

be adequately sampled for mapping purposes. 
In some respects the landscape unit appro8ch is 

similar to Kuchler's comprehensive method when areas of 
physiognomically homogeneous vegetation are delineated for 
mapping purposes (Kuchler, 1967 pp 266-276). A main difference 
being that only vegetation features, and not including other 

landscape features as used in the landscape unit approach, 
are used for delineation by Kuchler's method. Neither 

Kuchler's (1967) otherwise most comprehensive publication nor 
any other literature examined deals adequately, if at all, 
with the ways in which the vegetation of large areas, such as 

the Reserve, can be studied through use of statistical, 
phytosociological methods. The landscape unit approach 

demonstrated in this study of the Reserve could be a small 
contribution towards the applic ation of such methods to large 
areas. 

6.4.1.2. Sample size and experimental error 

An experimental error leading to the misclassi
fication of some samples may have arisen through the choice 
of six, and not of some other number, point-centred quarters 
to obtain a sample of the vegetation in a landscape unit. 
The number of six point-centered quarters was chosen as being 
the minimal, suitable size of a sample after examination of 
the species-point (equivalent to species-area) data given in 

Table 7. But Greig-Smith (1964, p 156) states that there 

is no necessary relationship between a suitable sample size 
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Opinion differs widely as to how an unbiased 

Dumple rrize can be determined. Lambert and Dale (1964, p 68) 
suggest that such a sample size can be determined only after 

the inter-relationships and distribution of the species are 

already known; they therefore prefer to fix an arbitrary 

sample size rather than to determine a suitable sample size 
by use of species-area curves, as is demonstrated by Cain and 

Castro (1959, pp 108, 165). An opposite view is expressed 

by Ivimey-Cook and Proctor (1966, p 190) who recommend a 

common sense choice of sample size for the sampling of a wide 

range of vegetation types; they consider that moderate 

variation in quadrat size will not greatly affect the general 

features of the results. Purposeful selection of sample size 

in this manner (not generally favoured by biometricians) may 

have been useful for different physiognomic types in the 

Reserve, but was avoided because equal information content was 

preferred from all samples irrespective of plant density. 

The more abundant species in a landscape unit of 

the Reserve had a better chance of being included in a sample 
of six point-centered quarters than did the rarer and less 

abundant species. The findings of Webb, Tracey, Williams 
and Lance (1967) suggest that the exclusion of the less abundant 

species from the samples, and from the analysis, would not 

have detracted significantly from the accuracy of the 

vegetation clas sification. Even so, a sample size consisting 

of a round number of ten point-centers would, in retrospect, 

have been a better common sense choice than the six point-
centers elec,ted. students of the Wisconsin School sometimes 
use as many as forty point-centered quarters to estimate plant 
density (Dr. D. Rogers, pers. com.); such a large number of 
points was considered unnecessary in the Reserve because the 

much cruder, qualitative vegetation characteristic of presence 
was sought. 

The low levels of floristic homogeneity discussed 

in Chapter 6.2.1.2. suggest that the particular position where 
a sample was located within a landscape unit may have been of 

critical importance. Six point-centered quarters taken in 
one part of a landscape unit may have excluded some typical 
species of the community present in other parts of the lands
cape unit, and may have included, atypical species not found 
elsewhere in the landscape unit. 
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This h~ ppenc d in s ome 43, or l ess than ten perc ent, of the 

landscape units and necessit a ted a reclas s ification of their 

vegeta tion by field inspection as described in Chapter 3.3.4. 
Such errors would have been somewhat reduced by the common 

s ense choice of ten or more point-centered qua rters; and 

greater accuracy would have been achieved by placing more 

than one sample in ea ch landscape unit. The levels of 

accuracy obtained by the single sample used were regarded as 

being adequate for the purposes of this study. The majority 

of the samples included the dominant species upon which the 

classification of a community depended. 

6.4.1.3. Vegetation measures and analysis 

The characteristic species li s ted for each 

community in Table 31 appeared but once in the Table, and then 

only for tha t particular community of which they were 

characteri s tic. Braun-Blanquet (1932) did not assign fidelity 

values for the five degrees of fidelity, so the fidelity 

values awarded by the author in Chapter 3.3.5. seem, therefore, 

to be appropri a te for veget ation in the Reserve. 

The majority of the characteristic species were 

rare. In just five out of t he nine communities were the 

dominant s included amongst the char acteristic species, and in 

two of these five cases the dominants barely achieved 

char acteristic sta tus. The only exclusive species encountered 

was characteristic of the Riverine Woodland which, in any 

case, was easily recognisable on a physiognomic basis. The 
mea sure of species fidelity wa s thus generally not very useful 

for ecological description and field identification of the 

communi ties. 

On the other hand, the measure of species 

const ancy wa s much more useful because the mo s t constant species 

of a community was als o the dominant, and it was more easy 

to environmentally relate the varying degrees of presence 

seen in a species from community to community. 

The main floristic differences between communities 

i n the Re s erve were seen to lie in v ari a tion of the degrees 

of presence of the same few spe cies ra~he r than in the absolute 

presence or absolute absence of a single species. This 

observa tion lends more support to the view of Greig-Smith 



(1964, p 160) thut "the important difference between stands 

'Itn:) in the 8ffiouni, of different species" (i.e.quantitative 
(J"i. f' f'(! ('(meen); ~md lcnris le s s support to the vi ew of Lambert 

~nd Dale (1964, p 69) th8t qualit ative differences (i.e. 

absolut e presence and absence differences) "may ea sily over

ride the quantitative element in information-content". 
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A root cause of the misc1assiftcation of some 

samples in the Reserve by normal analysis (see Chapter 3.3.4.) 
was that the qualitative, presence and absence records 

obtained for each sample gave equal weight to all species 
listed, irrespective of their abundance, whether plentiful or 

scarce, or other import ance. Although the results of normdl 
analysis did provide quantitative values for the overall 
presence of the species constituting each community, a second 

field inspection was needed to determine the abundance of 
species in some misclassified samples in order that the samples 

couli be correctly classified. Purely qualitative records 

were, therefore insufficient for accurate vegetation classi

fication in the Reserve; and some quantitative da,ta, even 

if only visually estimated, were needed to supplement the 

qualitative sample records. 

In the above circumst ances an ordinHtion technique, 

which depends on quantitative sample data, and which treats 

plant communities as part of a vegetation continuum (see 

McIntosh, 1967), may have been a better way for vegetation 

analysis in the Reserve rather than the classification technique 

of nor~al analysis actually used. Normal analysis depended 
on qualitative sample records and treated the communities as 
though they were entirely discrete. But the communities 
were in fact related as the several parts of one plant fornl
ation having overall properties determined by climatic 
conditions, and all being successionally influenced to a 
greater or lesser extent by fire and edaphic factors. 
Floristic similarities between the communities of an assoc
iation prevailed over floristic dissimilarities, and a 

considerable floristic overlap was detected between the Open, 
Closed and Riverine Woodland Associations. 

The use of a~ ordination technique for vegetation 
analysis was discouraged not only because of the great labour 

involved, but also because of the difficulty in obtaining a 
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r'I~Li ~ lh] n n:ltimnto of the absolute measure required of the 
'/ ('p,ll!. , I. ion. 'Ph e utt ocnpt :Jt e:TLimu ting densi t;y (Chapt er 

3.1.1.) was abundoned when the s ample results were found to 

differ grea tly from a direct count of all trees in the stand. 

The average values obtained by the point-centered method for 

inter-tree distance seemed unrealistic of the wide variation 

in tree density in Open Woodland. Finding a "homogeneous" 

stand for sampling purposes is more difficult in the Reserve 

than it evidently would be in Wisconsin. The difficulty of 

obtaining· reliable density data is demonstrated by Lyon (1968) 

who tested a variety of statistical methods, including some 

based on plotless and on quadrat techniques, in a community 

of known density. Lyon (1968) found that many methods would 
not produce a correct answer with any size of sample , and that 

all methods required an unreason3bly large sample for pro
ducing acceptably precise results; he concluded that visual 

estimates gave more profitable results than did the statistical 

methods. 

6.4.2. Ground layer 

6.4.2.1. Physical features 

The values summarised in Table 9 for grass 

height and cover, for forb cover and grazing pressure, are 

the combined means for the several plots constituting each 

community. A ~ean value comprises therefore a fairly wide 

range of values from within each community. Measurements of 
grass height and grass cover are variable because of a 
dependence on both climatic condi~ions a nd on the extent to 
which the grasses were grazed during the season prior to 
sampling. The values in Table 9 are, therefore, merely 
relative between the communities as they existed specifically 
at the time of sampling during March, 1969, and are not 

absolute values. A discrepancy is thus expected between the 

text descriptions, based on measurements made during the time 
of peak growth in March, and the grass features illustrated 
by some photographs taken at different seasons and in other 
years. 

The assessments of grazing pressure were based 
on a highly subjective method. A fairly good corre18tion 

between grazing pressure and forb cover is visible in Figo 8. 



Future estimates of grazing pressure in the Reserve might 

thus more profitably be done through a measurement of forb 

cover, which is more easily and accurately done than the 

~uhj u ctively based assessments. 

6.4.2.2. Sampling and analysis 
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The small number of 350 plots used for sampling 

the grasses seemed adequate because the plots were distributed 

amongst the Grassland and all the Woodland Associations such 

that the ground layer from each woody community was 

represented. S~ch a stratified distribution was believed 

to encompass a wide range of the environmental conditions of 

the biotic and of the fire influents likely to be experienced 

by grasses in the Reserve. 

The misclassification of some unknown quantity 

of plots, perhaps to the order of ten percent, during normal 

analysis was a possibility. The misclassification would have 

been due to the use of the species presence and absence 

records, as was the case wi th the woody plant analysis, and 
could only have been avoided through use of some other less 
easily recorded, quantitative vegetation measure. The amount 

of labour that would have been required for checking all 
grass plots in the field for thei r correct classification 

would likely not have been justified for the small increases 

expected in accuracy. Besides, it would have been difficult 
to find the exact category to which belonged some of the plots 

on clay soil because the communities there represented were 
as the nodes on a continuous, retrogressive sequence. The 
grass classification was therefore most safely left in the 
same form, without amendment, as shown at the short division 
level in Fig. 4. 

Observer error is probably also responsible 

for some inaccuracy. An occasiona~, one or two species might 

well have escaped notice in some plots, particularly if the 
species were represented by only one or a few individual 
plan~s, :md even more so if the few plunts were heavily grazed 
almost down to ground level. 

6.5. Conclusions 

a. The nature of the Deciduous Acacia Woodland 
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~ Formation, and of its fire-maintained sUb-climax of Grass

land, is determined by the almost arid climnto which ShO\V~3 n 

high moisture deficiency in winter. The moisture deficiency 

prevails even on comparatively mesic, south a spects and 

prevents the Woodland from developing into Forest. Succulent 

communities are found on the driest of north aspects. 

b. The distribution of the Themeda Grassland 

to gether with the Acacia-Combretum Open Woodland Associ:Jtion 

corresponds closely with the eluviated Upland Soil Association; 

the Acacia Spirostachys Closed Woodland Associ a tion is mostly 

found on the illuviated Bottomland Soil Associ ation; and 

the Acacia-Ficus Riverine Woodland is confined to the 

perennially moist Riverine Soil Associ ation. 

c. A high fertility of the bottomland soils is the 

main reason why herbivores exhibit a strong preference for 

grazing the grasses on bottom18nds; far smaller quantities 

of grass are grazed from the less fertile upland soils. 

d. Persistent grazing on the bottomlands has denied 

the resting periods essential for maintaining grass vig·our in 

regions of low, about 600 mm, annual rainfall as found in the 

Reserve. High grazing pressures exerted by a steadily 

increasing herbivorous population have severely depleted grass 

cover in the bottomlands through removing almost the entire 

annual grass production in places which are not protected from 

grazing. Persistent grazing and overgrazing have brought the 

grass communities growing in the bottomlands into a retrograde 

condition. 

e. The grass retrogression proceeds as tall, climax 

grass species are gradually replaced by shorter, mid-seral 

and pioneer species more tolerant of frequent defoliation. 

f. The advanced stages of the grass retrogression 

are accompanied by an elimination of fire and of Themeda 

triandra, by a proliferation of forbs, by encroachment of 

secondary Thicket, and by accelerated soil erosion. 

g. An abundance of autumnal aspect forbs in the 

poorly grassed bottomlands reflects the infrequency or absence 

of fire. A scarcity of vernal aspect forbs on the well 

grassed uplands suggests that burning here has not been 
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und s o allow a prolific f orb growth. 

143 

h. The abi lity of the bottomland grasses to supply 

adequate fodder during a prolonged drought is questionable 

unless the retrogression can be checked. 

i. The retrogression can be checked through 

reducing the numbers of grazing animals to a point where they 

remove much less than one half of the annual bottomland gra s s 

production, to the extent that fires can be re-introduced on 

about a five year cycle. 

j. Nearly all woody species in the Reserve, 

including Thicket forming species, can invade the ground layer 

provided there is sufficient protection from fire during the 

early stages of growth. 

k. Differences in tree density from one locality 

to the next are largely governed by the incidence of fire; 

soil fertility is of lesser importance except that much 

secondary Thicket encroachment of the bottomlands has come 

about through the influence of fertility on selective grazing. 

Soil depth has very little effect on tree density. 

1. Soil moisture, the main environmental regulator 

of tree size, limits tree si ze in most places excepting on 

the perennially moist riverine soils, where the largest trees 
in the Reserve are found. 

m. Most of the woody species can, by virtue of 
their wide ecological amplitude and fire-protective bark, 
haphazardly succeed i n nearly all of the different kinds of 
habitat in the Reserve. 

n. The haphazard manner of succession results in 
the production of communities in which levels of floristic 
homogeneity are very low, and which share many floristic 
similarities. The v a rious communities are not, therefore, 

a lways easily recognised in the field. The low levels of 

homogeneity were revea led when frequency di s tribution in the 

Re~le rve wus found not to follow Raunkiaer's Luw. 

o. The main differences between the communities 
usually lie in somewhat small differences in the presence of 

the same few species from one community to the next. 
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p. The most constantly .present . species in a 

community is also the single dominant. The . species which 

becomes dominant in a community is that speci .es which is 

successionally most favoured by the particular . soil s-eries or 

rock type present in the habitat. Inaddi tion, micro-climate 

limits the extent of communities dominated by either Acacia 

caffra or A. nigrescens. 

q. The pattern of community distribution is so 

closely related to the distribution of soils and of topography 

that part of a vegetation-soil catena may well be represented 

in the Reserve. 

r. Only 25 out of the 109 species recorded achieve 

a fidelity of characteristic status. The characteristic 

species depend for their success on the particular environ

mental conditions offered by the habitat they occupy; but 

they are m9stly rather rare species, and are not generally 

useful for field identification of the communities. The 

greatest proportion of characteristic species is found in the 

densely wooded Spirostachys africana Closed Woodland where 

competition between woody plants is exceptionally high 

compared with other communities. The remaining 84 of the 

109 species have such wide ecological amplitudes that they can 

establish in nearly all of the habitats presented in the 

Reserve. 

s. The landscape unit approach was useful for 

indicating what number of samples might be adequate for 
sampling the vegetat ion of the Reserve, and for suggesting 
where they might profitably be distributed. Some biF1S could, 
hO·Never, have been introduced through use of this approach. 
Distribution of the comparatively few 531 samples by the 
landscape unit appro Ach seemed an efficient way for obtaining 

vegetation samples from the comparatively large 49,280 ha 

area of the Reserve. The appro ach was also a useful aid for 

mapping purposes as the need for extrapolation of community 

boundaries in the field was mostly precluded. 

t. The use of species presence-and-absence records 
alone seems inadequate for characterisation of some samples; 
if misclassification is to be rectified some quantitative 

information,such as abundance or density, should also be 
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recorded for the samples. 

u. Practical difficulties mitigated against the 

dependence of quantitative records for characterisation of 

the samples, and thereby precluded the use of an ordination 

technique which might have been better for analysis of the 

vegetation than was the classification technique actually used. 

v. The Reserve is included amongst the few,least 

disturbed areas of Deciduous Acacia Woodland remaining in 

Natal; and it still retains a good proportion of its original 

complement of wild animal species. A wide range of landforms, 

including hills, scarps, valleys and alluvial terraces, and 
a variety of soils together with a wealth of plant life 

constitute the lPndscape of the Reserve. The Reserve provided 
a unique opportunity for studying the succession and ecology 

of plant communities in relation to their habitats and the 

biota. The Reserve therefore warrants preservation on 

scientific grounds quite apart from other important aesthetic, 
recreational and conservation reasons. 

* * * * * * * 



CHAP/fER SEVEN 

MANAGEMENJ~ RECOMMENDATIONS 

7.1. Introduction 
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The management recommendations offered from this 

study are confined to considerations of veld management. Other 
subjects excluded from the present terms of reference, such 
as usage policy and touri s t recreation, as well as the results 
of more recent research will also need consideration when 
a full management plan is drafted for the Reserve. 

The key to conservation of the vegetation, the 

animals and their habitats lies in correct management of the 
grass communities. The management would depend almost 
entirely on the control of herbivore numbers and on the wise 
usage of fire because rotational grazing systems, which allow 
for the resting, burning and recovery of grasses, require 
internal fences: division of the Reserve into a number of 

camps through fencing is not practicable. 

Some of the most denuded areas could, however, be 

protected through use of barriers other than fences, such as 

strips of plastic sheeting or brushwood. Herbivores are 

reluctant to cross unfamiliar, one metre wide sheets of 
opaque plastic placed on the ground. Some eroded areas in 
the Hluhluwe Game Reserve have been successfully protected 
from trampling and rested from grazing by a dense layer of 
brushwood packed over the soil; but only small areas of a few 
hectares or so can thus be prot ected because of the large 
amount of labour r equired and, sometimes, because insufficient 
supplies of suitable brushwood are close at hand (Mr. R. 
Porter, pers. com.). 

For practical purposes of management the Reserve 
is divisible into two major parts, the uplands and the bottom
lands, which have different problems and which require 
separate treatments. 

7.2. Upland management 

The uplqnds comprise approximately 246 km 2, or 
one half of the total area of the Reserve. The uplands take 
in the entire extent of the Miocene Surface as well as the 



hill tops, ridges and steep hill sides of the Pliocene 

Surface. 
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Mana gement of the uplands will be a simple matter 

because the small amounts of grass here removed, estimated 

at 148 kg/ha/yr in Chapter 5.1.2.2.2., leave a surplus of 
gra s s more than sufficient to allow for resting of the veld 

and for grass seeding. There is little chance during the 
next five years of the uplands becoming over-grazed unless 
exceptionally large increases take place in the numbers of 
buffalo and zebra, the principal grazers of uplands. The 
main questions to be decided on the upland management concern 

the season of burning and the duration of the intervals 
between successive burns. The solution of these questions is 
apparently not a matter of priority as present management 
practices are satisfactory for purposes of soil conservation. 

A good season for burning seems to be during the 

first week of August. This is rather early, but the green 
flush of grass which would follow, particularly in the event of 
early rains, might help draw numbers of herbivores away from 

the bottomlands which would thereby benefit from some rest 

during the early stages of grass regrowth. An early burn of 
the uplands would also benefit the beautiful vernal aspect 

forbs. 
The interval chosen for separating successive 

burns will mostly depend on the desired extent of invasion of 
the uplands by woody plants. Many of the woody invaders, 

notably Acacia spp., are useful browse plants and so numbers 
can be encouraged, but not to the extent that Thicket develop-
ment is permitted. The browse plants are most useful when 
their crowns are kept close, within about three metres, to 
the ground and are witlrin reach of the majority of browsing 
herbivore species. A young growth of soft twigs is better 
browsing material than an older growth of highly fibrous 
branches. A three year interval between burns would seem to 
satisfy the preceding desiderata for the uplands. 

Some additional information gained from current 
and future research on the food requirements and preferences 
of browsers may well indicate that some other season or 
interval is better for burning. Management of the uplands 
for optimal browse productivity will, however, also depend 
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on acquiring detailed infonna t ion on the circumstances 
surrounding the seed production, dispersal and germination of 
I;h l! preferred brows e plants as well as the reaction of their 
::3aplings to different seasons and frequencies of burning. 
The same applies for browse productivity in the bottomlands 

where, in addition, the propagation of undesirable Thicket 
for'ning species could profitably be studied. 

Approximately one-third of the uplands, corres

ponding with the recommended burning interval of three years, 

could be burned each year. The various areas to be burned 
in anyone year should be as widely distributed as possible. 

The distribution of the areas is facilitated if the Miocene 
hills and associated Pliocene ridges are grouped into the 
following nine regions. One or more of the upland areas 

constituting each region can be burned annually so that a 

three year rot ·gtional burn is achieved in each region. A 

convenient choice of the boundaries of an area to be burned 
will depend at the time of burning on practical considerations 

of wind direction, and of places where the fire can be easily 
checked, whether along a rock outcrop, a stream, an overgrazed 
bottomland, a road or a previously burned firebreak. Fire
breaks are normally burned early in winter as soon as the 
grass is sufficiently dry; the early burning of firebreaks is 
a precaution agains t uncontrolled, accidental fires. 

The nine regions comprising the upland areas are 
propo s ed as follows. 

1. Mzaneni, Khukho, Ntoyiana. 
2. Sokhwezele, Zi ntuntzini, Ntabayamanina, Sabokwe. 
3. Lubisana, Mhlolokazana, Nqolothi. 
4. Tobothi, Mbhuzane, Mbulunga, Msasaneni. 
5. The Madlozi-Chibilethangwe ridges, Mantiyane. 
6. Mpila encane, Matshernnyarna (north), Mpila, 

Shoshangesisila. 

7. Dengezi, Matshemnyama (east), Matshemhlophe. 

8. Tshenteka, Chibilenyathi, Tshenilentombi, 
Luthelezi-Ncoki, Mduba. 

9. Makhamisa, Qaqalwempisi, Ciyana, Ngceba. 

7.3. Bottomland management 

The bottomlands take in the entire extent of the 
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Quaternary Surface, which can be regarded as all the country 
lying below the 600 ft (180m) contour, as well as the lower 
parts of the Pliocene Surface occupied by the valleys of the 
Thobothi, Gqoyini and Mphafa Streams. The bottomlands take 
in about 246 1002 or one half of the extent of the Reserve. 

The first priority of bottomland management 
should be to check the grass community retrogression and so 
allow the restoration of an ideal grass cover. An ideal grass 

cover would generally show the following properties,depending 
on the amount of rainfall received, at the season of peak 

growth normally in March or April: 

(a) a grass height of greater than 50 cm; 
(b) a grass cover of greater than 40 percent; 

(c) a forb cover of ten percent or less; 

(d) abundant plants of Themeda triandra; 
(e) few or no plants of unpalatable species of 

Bothriochloa, of Cymbopogon and of Aristida. 

Themeda triandra is a most useful indicator plant 
in the Reserve. Wherever T. triandra is abundant the veld 

is nearly always in a healthy condition; a scarcity or 
extensive absence of T. triandra indicates a poor veld. 

The only way in which the ideal grass cover could 
be restored is through controlling the numbers of herbivores 

which use the bottomlands. Over-utilisation of the bottom
lands will likely give rise to a perennial management problem 
because the herbivores, no matter how few in ~umber, will 
always tend to concentrate on their preferred grazing grounds 
in the bottomlands where the most fertile soils and the most 
palatable grasses are to be found. One or both of the 
following steps could be taken towards reducing the severity 
of the management problem. 

(i) The herbivore numbers could be reduced to such 
an extent that the remaining herbivores are incapable of 
removing more than 50 percent of the available, annual grass 

growth in the bottomlands. 

(ii) The bottomlands could be divided off into about 

five areas, based on the catchments of the major streams, 
which could receive a rotational fire treatment such that no 
more than one-fifth of the total extent of the bottomlands 
is burned in anyone year, and such that each one of the areas 
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is burned on a five year cycle. 

The area or catchment selected for burning 

should be protected, as far as is reasonably possible, from 

grazing for the 12 month per i od before it is fired in August 

or September. The protection is required so thut litter 
sufficient for burning can accumulate. The protection could 

be achieved in the following ways. 

1. Nearly all game control, whether done by capture 

or culling, for the year should be done in the selected 
catchment. If more animals are required for game control 
purposes than are available from the selected catchment,then 
the shortfall could beneficially be obtained from adjacent 
catchments. Apart from the bodily removal of the game, some 
extra degree of veld protection would accrue from the disturb
ance caused by the control activities. The disturbance 

would partly discourage a movement into the catchment of 

animals from elsewhere. 

2. Any watering places in the catchment should, where 

possible, be fenced off (either by use of wire, brushwood,or 

opaque plastic sheeting) after game control operations have 
been completed so that any residual animals are encouraged to 

move out and drink elsewhere. This would not nor~nally be a 

difficult task as few watering places persist in the catch
ments dur i ng the dry season. The effects which such a 
measure may have on the territoria l or other social behaviour 
of certain animals have not been t aken into account. 

3. The use of brushwood or opaque plastic sheeting 
could be contemplated, if economically possible, for pro
tecting the mo s t denuded parts of some catchments. 

4. Some herbivores could be drawn away from the pro-
tected catchment to nea rby upland areas where an attractive 
flush of new grass might be induced by an early burn as 
mentioned in Chap t er 7.2. 

The second priority of bottomland management 
should be to combat any further extension in the areas of 

secondary Thicket. Further increases in the present extent 
of secondary Thicket should be discouraged because the 

Thickets reduce the valuable areas of available grazing, and 



because many of the woody invaders which form the Thickets 

are not very useful species for browsing purpo s es. 
A possihle us e of herbicide for Thicket control 

in the Reserve is felt to be unjustifiable because proper 

burning man8gement will do the job more cheaply. The 
introduction of herbicide, which is an element foreign to 
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the landscape, is regarded as undesirable in a nature reserve 

because toxic residues could have a harmful effect on soil 

mi cro-organi sms. 
The re-introduction of fire as a tool for Thicket 

control in the bottomlands will be possible only after the 
first priority, the restoration of an ideal grass cover,has 
been successfully achieved - as will be shown when the grasses 
are sufficiently dense to permit burning at the end of 

winter. The indigenous grasses are remarkably quick to 
recover provided that an adequate degree of protection is 
given from grazing and trampling, and provided that adequate 
rainfall is received. Panicum maximum, which is not 
strictly a pioneer grass but which is a prolific seeder,was 
found to have densely colonised denuded areas in the Reserve 

within about three years after the areas were protected by 

brushwood. The re-introduction of fire to the bottomlands 
might, therefore, be possible wi thin from threeto five years 

after an adequately large number of grazing animals have 

been removed. 

A desirable frequency for burning of the bottom
lands can be determined, either by experimentation or 
observation, only after the gra sses have been restored to the 
ideal condition. An interval of about five years between 
successive burns may turn out to be suitable because a 
certain number of woody invaders, particularly those which 
are useful browse and shelter plants, should be encouraged. 
Themeda triandra may well become a common plant of the bottom
lands after one or several cycles of fire have passed through 
the bottomlands, but its abundance here will not be of para
mount importance provided an ideal, 40 percent or more,cover 
is established of other grasses, including such as the shade 
tolerant plants of Panicum maximum, P. deustum and the 
other species which are also favourite food plants. 

The - time of burning should be left over as late 



2S possible before the first rains of summer so that as much 

pasturage as possible, alheit in the form of dead litter,is 
available to the herbivores until the rainr:: ensure a supply 

of fresh growth. The advent of the fir s t summer rains 

cannot be precisely predicted, but burning could in most 

years be safely delayed until about the end of August or 

beginning of September. Burning should be completed before 

the end of September because of the good rains expected in 
October. Current opinion is that recent growth should not 
be burned when the grasses are in a fairly green condition 

as a result of good rains. 
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Thicket control should not be attempted until after 

the number of herbivores has been reduced. A number of 
grass plants that survive at present in the shelter of Thicket 

plants and other woody invaders will assist in the re
colonisation of bare areas by sending out seed. An early 
removal at the present time of these woody plants, either by 
fire or by felling, would be most harmful in that the bulk 
of the surviving grasses would be made immediately available 
to the herbivores; and the valuable centres of seed pro
duction would be lost.. Premature timing of Thicket control 

done before adequate game control or before grass recovery 
will be wasted effort because woody encroachment will recur 

either in the absence of grass competition or in the absence 
of fire. However, Thicket branches cut after the grass 

recovery would protect the grasses for several seasons from 
grazing if the branches were left lying on the ground. 

A third priority of the bottomland management, 
the control of soil erosion, is not believed to require 
direct action at the present moment. The stabilisation of 
soil-eroded areas by means of mechanical structures is 
extremely expensive and seems mostly unwarranted at present, 
excepting in a few cases as, for instance, where a gulley is 
encroaching upon a road. Further erosion along roads can 
be prevented by placing, and maintaining, adequate road 
drains. Effective erosion control in the bottomlands will 
be possibl~ only when the present poor grass cover, which is 
the main cause of the erosion, has been replaced by the 
ideal grass cover. It is expected that much of the erosion 
will have been biologically checked once the number of 



herbivores has been sufficiently reduced and the ideal grass 

cover restored. The use of mechanical structures could be 
contemplated in the future for those gul1eys which may not 
have been checked by the biological measures. Some of the 
mechanical structures placed during the last five years in 

the Khanda1edube catchment have, on several occasions, been 
damaged or swept away because the sparse grass cover was 
incapable of retarding the swift run-off produced from heavy 

rain storms. 
The conservation measures recommended above for 

management during the next five years, whether in connection 
with herbivore control, restoration of grass cover, Thicket 

or erosion control, are regarded as being practical because 
no further financial expenditure or additional personnel 

would be required than are already being used for the running 

of the Reserve. On the other hand, some alternative 

possibilities for veld management, such as the use of herbi

cides, bush clearing or mechanical structures, would entail 
additional spending and more personnel. 

7.4. Herbivore control 

The sparsity of grass cover and the extent of 
grass community retrogression, as well as the easily 

erodible nature of the soils, in the bottomlands indicates 
that a moderately large proportion of the herbivores should 
be removed, preferably by capture and translocation out of 
the Reserve or, alternatively, by culling. Such control 

measures are necessary for restoration of the grass cover, 
for preservation of the habitats, and for the ultimate 
success of the herbivores. 

The aim of control should be to reduce the 
numbers of herbivores that graze in the bottom1ands to an 
extent that the minimal grass demand of the bottomlands is 
reduced by more than one half, from the present calculated 

678 kg/ha/year to about 300 kg/ha/year. The latter amount 
would correspond with a 33 percent utilisation of the 

possible production of 1000 kg/ha/year which the bottom1ands 
are expected to produce once they have been sufficiently 
protected and are allowed to develop the ideal, healthy 
grass cover. The 33 percent utilisation is just within 

IJ3 



• 
the maximum pennissible suggested for healthy Acacia Wood

land where a removal of more than 40 or 50 percent of the 

annual grass production can cause veld damage (West,1955, 

p 628). 
The reduced level of the herbivore population 

which uses about 300 kg/ha/year of the bottomland grasses 
can be termed the recovery level. Such large numbers of 
herbivores will have to be removed to reach the recovery 
level that several years may be needed to effect control, 
but the recovery population should preferably be achieved 

by August, 1975, at the latest. 
Decisions as to the exact numbers, sex ratios 

and age-class proportions of the various herbivores to be 
removed lie beyond the scope of a plant ecologist; but 

these subjects are open for discussion during meetings held 

by personnel of the Natal Parks Board who represent a wide 

range of disciplines. The following general suggestions 

are, however, offered with reference to Table 30. 

154 

(a) No control measures should be taken against the 

smaller and rarer herbivores, such as reedbuck, mountain 

reedbuck, bushbuck, and steenbok; neither against the 
purely browsing species such as kudu, unless the kudu is 
thought to be over-competing for browse against the bushbuck, 

which is believed to be on the decrease. 

(b) Little or no control is needed of buffalo and 
zebra as they are mainly upland grazers. 

(c) Warthog and waterbuck should be kept at about 
their present levels through removal of numbers equivalent 
to their annual increments. A reduction in the number of 
waterbuck to 500 would benefit the heavily utilised bottom
land areas, but an over-reduction should be avoided if 
possible because the Reserve is the waterbuck's main strong
hold in Natal. 

(d) Large reductions, to the order of 70 percent, 
could be applied to nya1a and impala which make heavy use 

of the bottom1ands. These animals are well represented out~ 

side the Reserve which, in any case, was only recently 

included within their distribution range (see Mentis, 1970). 
Reductions of 70 percent in impala and nya1a would save a 

total of 470 tonnes per annum of bottomland grasses. 



(e) A reduction of the white rhinoceros population 

from the present number of 1,336 to 500 animals would save 

some 1,450 tonnes per annum of bottomland grass produ.c ~ion. 

A lesser reduction of the white rhinoceros would have to be 

compensated for by such large reductions amongst the other 
bottomland utilisers that they would be almost eliminated. 

(f) A fifty percent reduction of the wildebeest to 
100 animal::; would save some 1,200 tonnes of bottomland grass 
per annum. 

(g) The bottomland grass savings that could be 
achieved by the reductions suggested at (d), (e) and (f) 
above would reduce the present estimated total grass demand 

of 16,610 tonnes per annum by 9,120 tonnes to 7,550 tonnes. 
The grass savings amount to 46 percent of the total present 
demand. This is a little under, but almost equal to, the 
50 percent reduction recommended for recovery of the bottom
land grasses. The herbivore reductions recommended above 
are therefore close to the minimum to be applied if anything 
like the ideal grass cover is to be achieved. 

(h) The principal bottomland grazers, the white 
rhinoceros, wildebeest, impala and nya1a, will probably have 

to be kept at the recovery levels suggested above until such 

time as something like the ideal grass cover is achieved. 

* * * * * * * 
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A iPPENDI X I I 

A LIST OF ANGIOSPERMS RECORDED IN 
UMFOLOZI GAME RESERVE 

Angiosperm families and genera are listed in 

sequence according to the arrangement of Phillips (1951). 

Species are listed alphabetically. 
The list includes most of the angiosperm species 

recorded in the Reserve. Those species collected by the 

author are listed together with my collector's number; 

other species not collected by the author but which have 
been collected in the Reserve are not accompanied in the 

list by a collector's number. Herbarium specimens of all 

species collected in the Reserve are lodged in the 

Herbarium, H1uh1uwe Game Reserve, P.O.Box 25, Mtubatuba, 

Natal. Duplicate specimens of some species have been sent 
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to the Herbarium at the University of Natal, Pietermaritzburg. 

Those species marked on the list by an a.sterisk 
were recorded as present in the Reserve but have not been 
collected. These uncollected species were either already 
sufficiently well known to the author, or were readily 
identifiable by reference to such books as Codd (1951) and 
Ro ss (1971). 

The larger proportion of all tree, shrub and 
grass species likely to be present in the Reserve is probably 
included by the list; but forbs are poorly represented. 



POTAMOGETONACEAE 

Cyrnodocea cili Ci t a (Forsk.) Ehrenb. ex Aschers. 

GRAMINEAE 

Imperata cy1indrica (L.) Beauv. var.major Nees 
Ischaemum arcuatum (Nees) Stapf 
Hemarthria altissima Stapf & C.E.Rubb. 

*Trachypogon spicatus (L.f.) O.Kuntze 
El~nonurus argenteus Nees 
An ropogon appendlcu1atus Nees 
Sorghum halepense (L.) Pers. 
Bothriochloa inscu1pta (Rochst.) A.Camus 
Cymbopogon excavatus (Hochst.) Stapf 
Cymbopogon marginatus (Steud.) Stapf 
Cymbopogon plurinodis Stapf 
Cymbopogon validus Stapf ex Burtt Davy 
HyParrhenia fili,endu1a (Hochst.) Stapf yare 

Pilosa (Hack. sta12f 
Hyparrhenia hirta (L.) Stapf 
Heteropogon contortus (L.) Beauv. 
Dihetero1ogon amplectens (Nees) W.D.C1ayton 
HyPerthe ia dissoluta (Nees ex Steud.) 

W.D.Clayton 
Themeda triandra Forsk.var.trachyspathea 

Goosens 
Tragus berteronianus Schultz 
Perotis patens Gand. 
Paspalum commersonii Lam. 
Paspalum distichum t. 
Paspalidium sp. Stapf 
Eriochloa borumensis Stapf 
Panicum coloratum t. 
Panicum deustum Thunb. 
Panicum maximum Jacq. 
Panicum meyeriamum Nees var.grandig1ume Stent 

& Rattray 
Uroch1oa mosambicensis (Hack.) Dandy 

roch oa rlC opus ochst.) Stapf 
Brachiaria deflexa Schum.) C.E.Hubb. ex Robyns 
Brachiaria dictyoneura Fig.& de Not. 
BracEiaria eruciformis (Sibth.& Smith)Griseb. 
Brachiaria humidcola (Rend1e) Schweick. 
Brachiaria nigropedata (Munro) Stapf 
BracEiaria ramosa Stapf 

*Brachiaria serrata (Sprang.) Stapf 
Brachiaria xantholeuca (Hack.) Stapf 
Echinochloa colonum (L.) Link 
Echinochloa holubii Sta12f 
Sacciolepis curvata (L.) Chase 
Digitaria artlrograpta (Nees) Stapf 
Digitaria de llis Willd. 
Digitaria eriantha Steud. 
Digitaria longiflora (Retz.)Pers. 
Digitaria macroglossa Henrard 
Digitaria natalensis Stent 
Digitaria pentzii Stent 

• • 583 
542 

· . 540 

426, 438 

• • 470 
429, 565 

· . 567 
430, 580 

553, 566 
• • 578 
• • 447 

488, 526 

502a,571 

• • 428 
• • 444 

418, 445 
· . 626 
• • 627 

• • 425 
• • 471 

548, 615 
• • 441 
• • 524 
· . 468 
· . 525 
• • 520 

• • 434 

551, 581 

• • 521 

442, 523 
•• 501a 
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Digitaria po1evansii Stent 
Dieitaria smutsii Stent 
Tr1cholaena monachne (Trin.) Stapf 

& C.E.Hubb. 

· . 
446, 464, 

• • 
• • 
• • 

Rhynche1ytrum reIens (Wi11d.)Hubbard 
RfiYnchelitrum vi losum (Parl.)Chiov. 
setaria perennis Hack. 
setaria sphacelata (Schum.) Stapf & C.E.Hubb, 

ex M.B.Moss 
Setaria verticillata (L.) Beauv. 
setaria woodii Hack. 
Cenchrus ciiiaris L. 
Aristida bipartita (Nees) Trin.& Rupr. 

• • · . 
• • 

469, 
• • 

519 
467 

508 
415 
582 
448 

522 
564 
439 
514 
511 

Aristida con~esta Roem.& Schult. ssp. 
barbicol11s (Trin & Rupr.) de Winter 

Aristida congesta Roem.& Schu1t.subsp. 
413, 574, 576 

congesta 505, 575 
Aristida curvata (Nees) Trin.& Rupr. 
Aristida diffusa Trin.var.burkei Schweick. 
Aristida scabriva1vis Hack. 

• • 572 

Aristida stipitata Hack. var.graci1if1ora 431, 577 
(Pilger) de winter 

Sporobo1us festivus Hochst. 
Sporobolus fimbriatus Nees 
Sporobolus fimbriatus Nees var.1atifo1ia Stent •• 

(The glumes resemble those of S.fouriadii Stent.) 
Sporobolus nitens Stent •• 
Sporobolus pyramidalis Beauv. 427, 
S orobolus smutsii stent •• 

oro 0 us s a 1anus Gand. •• 
poro 0 us v1rg1n1CUS (L.) Kunth 

*Tristachya hispida (t.f.) K.Schum. 
Cynodon uactylon (L.) Pers. 

*Harpechloa falX (L.) O.Ktze. 
Enteropogon monostachyos (Vah1) K.Schum. ex 

Engl. subsp. africanus W.D.Clayton 
Chloris gayana Kunth 
Chloris Plcnothrix Trin. 
Chloris v1rgata Sw. 
Eustachys paspa10ides (Vah1) Lanza & Mattei 
Tripogon abyssinicus Nees 
Tetrapogon mosambicensis (K.Schum.)Chippinda11 

ex B.S.Fisher 
E1eusine indica Gaertn. 
Dactylocteniuffi austra1e Steud. 

• • 

• • 
• • 
• • 
• • 

414, 

• • 
• • · . Dactyloctenium giganteum Fisher & Schweick. 

Leptochloa panicea (Retz.) Ohwi •• 
Enneapogon cenchroides ( Roem.& Schult.) C. E. Hubb. •• 
Enneapogon scoparius Stapf 

· . 

Fingerhuthia africana Lehm. 
*Phragmites australis (Cav.) Trin.ex Steud. 

Phragmites mauritianus Kunth 
Diplachne eleusine Nees 
Diplachrie fusca Beauv. 
Po~onarthria squarrosa (Licht.) Pilger 
Tr1choneura grandiglumis (Nees) Stapf & Hubb. 
Eragrostis barbinodis Hack. 
Eragrostis cilianens1s (All.)Lutati 
Eragrostis ciliaris Ct.) R.Bse. 
Eragrostis curvula (Schrad.) Nees 

· . · . 
• • 
• • 

· . · . 
573, 
512, 
569, 

• • 

503a 

440 
579 
437 
420 

443 

423 
541 
539 
513 
466 

518 
538 
509 
515 
563 
506 
465 
544 

651 
433 

504 
419 
507 
547 
628 
416 
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Eragrostis ~ummif1ua Nees 
Eragrostiseteromera Stapf 
Eragrostis superba Peyr. 

CYPERACEAE 

Cyperus articu1atus L. 
Cyperus difformis t. 
Cyperus leptocladus Kunth 
Cyperus mareariticeus Vah1 
Cyperus mar~timus Poir. 
Cyperus obtusiflorus Vah1 
Cyperus rupestris Kunth 
Cyperus sexangularis Nees 
Cyperus teneriffae Poir. 
Cyperus textilis Thunb. 
Juncellus laevigatus C.B. C1. 
Marisus binucifer C.B. C1. 
Mariscus inflatus C.B. C1. 
Mariscus vestitus C.B. C1. 
Kyllinga erecta Schumach. 
Kyllinga melanos¥erma Nees 
scirpus articula us t. 
scirpus cernuus Vah1 
SciEPus muricinux C.B. C1. 
Scirpus paludicola Kunth 
sci~us praelongatus Poir. 
Fimrist lis his idu1a (Vah1) Kunth 
~m r~s ~s monos ac a (L.) Hassk. 

Bu os y cec e r~ana (SchWeinf.) K.D.H. 

PALMAE 

* Phoenix rec1inata Jacq. 
* Hyphaene crinita Gaertn. 

COMMELINACEAE 

Comme1ina africana L. 
Ccmme1ina benghalensis L. 
Murdannia simplex (Vahl) Brenan 

JUNCACEAE 

Juncus 10matophy11us Spreng. 

LILIACEAE 

Bu1bine natalensis Bak. 
Anthericum galpinii Bak. 
Eriospermum burchel1ii Bak. 
Eriospermum galpinii Schinz 

· . 
• • 

• • 
• • 
• • · . 
· . 

450, 
• • · . 
• • 

• • · . 

· . 
• • 

· . · . 
• • 

• • 

549 
510 
417 

629 
562 
436 
435 

449 
620 
616 
421 

423 

619 
422 

463 

424 

533 
536 
617 

600 
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* Aloe marlothii Berger 
* Aloe vanbalenii Pillans _a 

AMARYLLIDACEAE 

Haemanthus multiflorus Martyn 
Ammocharis coranica Herb. 

* Ammocharis falcata Herb. 
Cyrtanthus galpinii Bak. 

IRIDACEAE 

Lapeyrousia laxa (Thumb.) N.G.Br. 

MUSACEAE 

Strelitzia regina Ait. 

SALICACEAE 

Salix woodii Seeman 

UIMACEAE 

* Chaetacme aristata Planch. 

MORACEAE 

Ficus capensis Thunb. 
* Ficus capreaefolia Del. 

Ficus pretoriae Burtt Davy 
* Ficus soldanelia Warb. 

160 

• • 604 

• • 550 

• 0 
596 



II' 1 «; U II I Hi (j( J fl r 1 M t q • 
F'tcu:J ~, tuhliilt;mii Warb. 
Ficus sycamorus L. 

URTICACEAE 

Urera tenax N.E.Br. 

LORANTHACEAE 

Loranthus kraussianus Meisn. 
Loranthus nataiitius Meisn. 
Loranthus ngamius Sprague 

SANTALACEAE 

Thesium resedoides A.W.Hill 

OLACACEAE 
Ximenia caffra Sonde 

POLYGONACEAE 

Polygonum salicifolium Brouss. 

CHENOPODIACEAE 

Chenopodium album L. 

AMARANTACEAE 

Achyropsis leptostach~a Hook. f. 
Cyphocarpa angustifo11a Lopr. 
C!athula spathulifoiia Lopr. 
A ternanthera repens (L.) O.Kuntze 
Gomphrena celosiodes Mart. 

• • 
• • 
• • 

• • 

• • 

• • 

589 
487 
595 

558 

529 

601 
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NYCTAGINACEAE 

Boerhaavia diffusa L. 

AIZOACEAE 

Hyperte1is sa1so1oides (Burch.) Adamson 
* Aizoon canariense t. 

Aizoon glinoides L.f. 
Aptenia cordifolia (Lf.) N.E.Br. 
Delosperma pacliyrhizum L.Bo1. 

PORTULACACEAE 

* Portu1acaria afra Jacq. 
Portulaca kermesina N.E.Br. 
Portulaca quadrifida L. 

CARYOPHYLLA CEAE 

Dianthus zeyheri Sonde subsp. nata1ensis Hooper 

CERATOPHYLLACEAE 

Ceratophy11um demersum L. 

MENI SPERMACEAE 

Cissampe10s mucronata A.Rich. 

CAPPARIDACEAE 

C1eome diahdra Burch. 
C1eome monophy11a Lo 
Capparis tomentosa Lam. 

*Boscia albitrunca (Burch.) Gi1g.& Bened. 
Maerua angolensis DC. 
Maerua rosmarinoides (Gand.) Gi1g.& Ben. 

• • 
• • 

• • 
• • 

· . 

543 
537 

537b 
610 

649 
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CRASSULACEAE 

Crassu1a argentea Thunb. 
Crassula transvaa1ensis (O.K.) K.Schum. 

LEGUMINOSAE 

Acacia bor1eae Burtt Davy. • • 481 
Acacia brevispica Harms var.schweinfurthii 

(Brenan and Exe11) Ross and Gordon-Gray 
Acacia burkei Benth. 

•• 561 
250a, 585 

Most specimens in the Reserve are hybrids 
between A. burkei and A.nigrescens (Dr J.Ross, 
pers.comm.) 

Acacia caffra (Thunb) Wi11d. 
Acacia gerrardii Benth. 
Acacia grandicornuta Gerstnr. 
Acacia karroo Hayne 
Acacia luederitzii Eng1.var.retinens (Sim) 

Ross & Brenan 

482, 

Acacia ni!rescens 01iv. 
* Acacia ni otica (L.) Del. 

Acacia robusta Burch. subsp c1avigera (E.Mey.) 
Brenan 

* Acacia senegal (L.) Wi11d~ 
Acacia sieberiana DC. var.woodii (Burtt Davy) 

Keay & Brenan 
Very rare in Reserve, known only from 
Makhami sa area. 

* Acacia torti1is (Forsk.) Hayne 
* Dichrostac~s cinerea (L.) Wight & Am. 

Entada wahl er ii Harv. 
Sc 0 la e ala Sonde 
Scho la capl a a 0 1e 
pelto!horum africanum Sonde 
Crota aria monteiroi Taub. ex Bak. 
Indigofera costata Guill.& Perro 
Indigofera sp. N.E.Br. (= K.Tin1ey no.850) 
Mundulea sericea (Wil1d.) A.Chev. 
Sesbania bispinosa (Jacq.) F.W.Wr. 

* Ormocarpum trichocarpum (Taub.) Engl. 
Stylosanthes fruticosa (Retz.) Moh1. 
Glycine wightii (R.Grah.ex Wight & Am.)Verdcourt 
Erythrina sp. t. 
RhynchOsia nitens Benth. 
Vigna longiloba Burtt Davey 

OXALIDACEAE 

Oxa1is smithii Eck1.& Zeyh. 

• • 

· .. 
• • 

· . 

• • 

• • 

451 

552 

597 

479 

614 

592 

605 
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ERYTHROXYLA CEAE 

Erythroxylum delagoense Schinz 

ZYGOPHYLLACEAE 

Tribulus terrestris Lo 
Balanites maughamii Sprague 

RUTACEAE 

Fagara capensis Thunb. 

BURSERACEAE 

* Commiphora harveyi Engl. 
Commiphora neglecta Verdoorn 
Commiphora pyracanthoides Engl. 
Commiphora schimperi (Berg.) Engl. 

MELIACEAE 

Turraea obtusifolia Hochst. 
* Trichilia emetica Vahl 

• • 

• • 

• • 

• • 

MALPIGHIACEAE 

Sphedamnocarpus galphimiifolius (A.Juss.)Szyszyl. 

POLYGALACEAE 

Polygala seEPentaria Eckl.& Zeyh. • • 

EUPHORBACEAE 

Securinega virosa (Roxb.ex Willd.) 
phyllanthus maderaspatensis L. 
Croton menyhartii Pax 
Erytlirococca natalensis Prain 

Pax & Hoffm. 
• • 
• • 

587 

534' 

458 

586 

599 

517 
603 
477 
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* 

•• 

ANACARDIACEAE 

Sc1erocarya caffra Sonde 
Ozoroa engleri R.& A. Fernandes 
Ozoroa obovata (Oliv.) R.& A.Fernandes 
Ozoroa paniculosa (Sond.) R.&' A.Fernandes 
Rhus chirindensis Bak.f. 
Rhus gueenzii Sqnd. 
Rhus pentheri A.Zah1br. 
Rhus simii Schon1. 

CELASTRACEAE 

• • 
• • 
• • 
• • 

• • 
• • 

May tenus hetero1by11a (Eckl.et Zeyhr.)N.Robson 
May tenus seneaa ensis (Lamb) Exe11. 

(Some plan~s recorded in Closed Woodland areas 
of the Reserve correspond with M.cymoSUS forma 
DE 1253 described by Edwards,1967,p 269J. 

May tenus undatus (Thunb.) B1ake1ock. 
Cassine aethiopica Thunb. • • 

557 

591 
460 
640 
584 

461 
480 

478 

474 
Cassine paFiliOsa Kuntze 
Pseudocass1ne transvaa1ensis (Burtt Davy) Bredel1~ 457 

ICACINACEAE 

Pyrenacantha grandiflora Bail1. 

SAPINDACEAE 

Deinbol1ia ob1ongifo1ia (Arn.)Radlk. 
* Pappea capensis Eckl g & Zehy. 

Hippobromus paucif10rus (L.f.)Radlk. 

RHAMNACEAE 

Zizi1hus mucronata Wi11d. 
Phyl ogeiton zeyheri (Sond.)Suesseng. 
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VITACEAE 

Rhoicissus digitata Guth.& Bol. . 
Rhoicissus tomentosa (L~m.) Wild & Drummond 

* cissua qUadran~ularis L. 
Cissus rotundi olia Vah1 

* 

Cyphostemma schlechteri (Gi1g et Brandt)Desc. 

TILIACEAE 

Grew-ia bico1or Juss. 
Grewia caffra Meisn. 
Grewia fIava DCo 
O:rewia fIavescens Juss. 
Grewia hexamita Burrett 
Grewia monticoIa Sonde 
Grewia occidentali s L. 
Grewia spo cf. G.kwebensis N.E.Br. 
Grewia subspathulata N.E.Br. 
Grewia viIlOsa wiild. 

MALVACEAE 

Abutilon austro-africanum Hochr. 
Abutilon sp. Under revision. 
Hibiscus pueillus Thunb. 
Thes¥esia acutiloba (Bak.f.) Exell 
cien uegosia hildebrandtii Gatke 
Gossypium transvaalense Watt 

STERCULIA CRAB 

Melhania didyma Eckl.& Zeyh. 
Dombeya c~osa Harv. 
Dombeya r~undifolia Planch. 
Waitheria indica t. 

OCHNACEAE 

Ochna natalitia Engl.& Gilg. 

GUTTIFERAE 

... ..: ... ..: --_ ..... _ ....... -.: A_..:I_ 

& Mendonca 

• • 

• • 
• • 

• • 
• • 

• • 
• • 

• • 

• • 
• • 
• • · ~ 
• • 

• • 

• • 

593 

624 
623 

473 
608 

639 
609 

494 

535 
632 
456 
631 
546 

475 

545 
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FLACOURTIACEAE 

* Scolopia zeyheri (Nees) Szyszyl. 

CACTACEAE 

Rhipsalis baccifera (J.Mill.)S~earn 

THYMELACEAE 

Lasiosiphon splendens Engl. 

LYTHRACEAE 

Ammannia sp. 
Galpinia transvaalica N.E.Er. 

COMBRETA CEAE 

Cambretum a~ulatwn Sand. 
gomtreium e hrO~B¥llum (Eurch.)Sond. 

om re urn mo e-RZ r.ex G.Don 
Terminalia phanerophlebia Engl.& Die1s. 

Eugenia capensis Harv. 
* Syzygium guineensis DC. 

MYRTACEAE 

ONAGRACEAE 

Oenothera rosea Ait. 

ARALIACEAE 

Cussonia sp. possibly C.krausii Hochst. 

• • 

452, 
• • 

• • 

• • 

622 

486 
484 

485 

594 
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PRIMULACEAE 

Samolus valerandi L. 

PLUMBAGINACEAE 

Plumbago capensis Thunb. 

SAPOTACEAE 

Sideroxylon inerme L. 
Mimusops obovata Sonde 
Mani1kara concolor (Harv.) Gerstner 

EBENACEAE 

Euclea divinorum Hiem 
* EUclea natalensis A. DC. 

EUclea schimperi (A~DC.) Dandy var.daphnoides 
(Hiem) De winter .. 

* Euclea shim!eri (A.DC.) Dandy var.shimperi 
(Hi em) De Winter 

Euclea undulata Thunb. 

• • 
• • 

• • 
• • Diospyros dicroPhylla (Gand.) De Winter 

Diospyros glanduIIfera De Winter •• 
Diospyros iycioides Desf. subsp.sericea (Bernh.) 

De Winter 
Diospyros simii (Kuntze) De Winter 

OLEACEAE 

Olea africana Mill. • • 
Jasminum multipartitum Hochst. • • 

SALVADORACEAE 

Azima tetracantha Lam. • • 

LOGANIACEAE 

strychnos innocua Del. = S.madagascariensis Poir. 

472 
588 

489 
459 
462 

493 
590 

554 
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Strlchnos s~inosa Lam. 
Nux1a oppos1tifolia (Hochst.) Benth. 

GENTIANACEAE 

Chironia krebsii Griseb. 

APOCYNACEAE 

Rauvolfia caffra Sonde 
StroRhanthus !errardii Stapf 
irig tia nata ensis Stapf 

ASCLEPIADACEAE 

Raphionacme elata N.E.Br. 
Stomatostemma monteiroae (Oliv.) N.E.Br. 
Stomatostemma sp. M.E.Br. 
Xysmalobium sp. R.Br. 
ceropetia sp. L. 
Emplec anthus cordatus N.E.Br. 
Fockea tugelensis N.E.Er. 

CONVOLVULACEAE 

Ipomoea plebeia R.Br. subsp.africana Meeuse 

BORAGINACEAE 

Cordia ovalis R.Br. 
Ehretia rigida (Thunb.) Druce 
Heliotropium ciliatum Kaplan 
Heliotropium nelsonii C.H.Wright 
Heliotropium steudneri Vatke 
Heliotropium strifosum Willd. 
Trichodesma augus ifoiium Bak. 

VERBENACEAE 

Chascanum hederaceum (Sond.)Moldenke 
Chascanum schlechteri (Giicke) M.oldenke 

• • 

... 
• • 

• • 

• • 

• • 

497 

501 
650 

483 

531 

612 
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Leucas glabrata R.Br. 
H*ltis pectinata Poir. 
Caeus sp. Lour. 

LABIATAE 

Becium sp. Lindl. 
Orthospihon australis Vatke 

SOLANACEAE 

Lycium acutifolium E. Mey. 
Lycium sp. L. 
Solanum panduraeforme E.Mey. 
Solanum coccineum Jacq. 

SCROPHULARIA CEA E 

Selago racemosa Bernh. 
Veronica anagallis-a1uatica L. 
Striga fesnerioides atke 
Striga hunbergii Bth. 

BIGNONIACEAE 

Tecomeria capensis (Thunb.) Spack. 
* Kigelia africana (Lam.)Benth. 

PEDALIACEAE 

Ceratotheca triloba (Bernh.) Hook.f. 

A CANTHACEAE 

Thunbergia dreeeana Nees 0 

Thunbergia atr1plicifolia E.Mey. 
Chaetacanthus burchellii Nees 
Ruellia ;atula Jacq. 
Lepida~a his scabra C.B. Cl. 
Barler1a elegans S.Moore 

°Barleria obtusa Nees 
Blepharis integrifolia (L.f.) E.Mey. 
Crossandra fructiculosa Lindau 
Crossandra greenstock11 S.Moore 

• • 

• • 

• • 

• • 

• • 
· ·0 
· ·0 
• • 

• • 
• • 

555 

532 

607 

455 

598 
606 
636 
530 

635 
527a 
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Asystasia sp. Blume 
Dicli~tera chinopodia Nees 
Ecbol~um amplexicaule S.Moore 
Justicia flava (Vahl) Vahl 
Justicia petiolaris G.Me~. 
Justicia protracta (Nees) T.Anders. 

RUBIACEAE 

• • 

· . 
• • 

Kohautia sp. probably Kohautia caespitosa 
Kohautia virgata (Willd.) .Brem. 

'Schui zlein 

Xeromphis obovata (Hochst.)Keay 
Xeromphis rudis (E.Mey.ex Harv) Codd 
Gardenia spatuiifolia Stapf & Hutch. 
Canthium setiflorum Hiern 
Canthium srinosa t. 
Plectronie la armata (K.Schum.) Robyns 
Dinocant~um hYstrix Brem.. 
Pavetta ~lagoensis Brem. 
Pavetta graciiifolia Brem. 

CUCURBITACEAE 

Cucumis metuliferus E.Mey. 

CAMPANULACEAE 

Lobelia fi~iformis Lam. var.natalensis (A.DC.) 
E. Wimm. 

COMPOSITAE 

Vernonia capensis (Houtt.)Druce 
Veronia fastigiata Oliv.& Hiern. 
Ageratum conyzoides L. 
Aster luteus Hutch. 
Aster muricatus Less. 
Nidorella resedifolia DC. 
Brachylaena ilicifolia (Lam~) Phill.& 
Tarchonanthus camphoratus L. 
Tarchonanthus galpinii Hutch.& Phill. 
Tarchonanthus minor Less. 
Tarchonanthus trilobus DC. 
Blumea caffra (DC.) O.Hoffm. 
Pluchea dioscorides DC. 
Sphaeranthus peduncularis DC. 

Schweick 

613, 
• • 
• • 
• • 
• • 

• • 

• • 
• • 

556, 

• • · . 
• • 

634 

633 
528 

625 
516 
621 
454 
476 

630 

637 
638 
602 

502 
560 

453 
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Gnu~ha1ium 1uteo-a1bum. L. 
He11chrysum leatoiiIis DC. 
Helichrysum nu ifo um (L.)Less.var.1eiopodium 
(DC.) MOes. 
He1ichrysum rugulosum Less. 
Helichrlsum undatum Less. 
Pulicar1a scabra (Thunb.) Druce 
zinnia peruviana L. . 
Plaveria bidentis (L.) Kuntze 
schkuhria E:innata (Lam. )Kuntze 
Cotula ant emoides L. 
Senecio bupleuro1des DC. 
Senecio insequidens DC. 
Senecio sp. aff S.barbertonicus Klatt 
Senecio vimina1is Brem. 
Berkheys erysithales (DC.) Roessl. 

* * * * * * * 

500, 611 
412 

~ .... 
•• 

570 
559 
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APPENDIX III 

A SYSTEMATIC LIST OF THE LARGER MAMMALS IN 
UMFOLOZI GAME RESERVE. 

COMPILED BY MR. O. BOURQUIN. 

Tubulidentata 

Antbear Orycteropus afer 

Primates 

Chacma baboon Papio ursinus 

173 

Large grey bush baby 
Vervet monkey 

Galago crassicaudatus 
Cercopithecus aethiops 

Carnivora 

Black backed jackal 
Striped polecat 
Honey badger 
Civet 
Rusty spotted genet 
Slender mongoose 
water mongoose 
Dwarf mongoose 
Banded mongoose 
Giant mongoose 
Yellow mongoose 
Aardwolf 
Spotted hyaena 
Serval 
Leopard 
Lion 
Cheetah 

Perissodactyla 

Black rhinoceros 
Square1ipped rhinoceros 
Burchell's zebra 

Cani s me somela s 
Ictonyx striatus 
Mellivora capensis 
Viverra civetta 
Genetta rubiginosa 
Herpestes sanguineus 
Atilax paludinosus 
Helogale parvula 
Mungos mungo 
Ichneumia albicauda 
Cynictis penicillata 
Proteles cristatus 
Crocuta crocuta 
Felis serval 
Panthera pardus 
Panthera leo 
Acinonyx jubatus 

Diceros bicornis 
Ceratotherium simum 
Equus burche1li 



ABSTRACT 

A landscape unit approach based on use of 

airphotos was used for investigation of Deciduous Acacia 
Woodland in the Reserve. The approach was useful for 

175 

indicating that a quantity of as few as 531 samples could be 

suitable for sampling woody vegetation over the large, 493 
km2 area, and for showing where the samples might 
advantageously be distributed. Use of the approach 

minimised the extrapolation of community boundaries for 

mapping purposes. 
Normal association analysis of the samples 

revealed the nine woody consociations present and provided 
quantitative data on species constancy and fidelity. These 

data were used towards explaining low levels of homogeneity 
within consociations, as well as some close floristic 
similarities found between consociations. The successful 
emergence of a species to dominance in a consociation was 
ascribed to the presence of a particular, described soil 
series or rock substrate. The distribution pattern of the 
consociations resembled a soil-vegetation catena on the 
landscape. The consocia tions were grouped into defined 
physiognomic categories of Open, Closed and Riverine Woodland 
Associations that were distributed according to three soil 
associations. The effects of soil factors, fire and the 
biota on physiognomy, notably secondary thicket encroachment, 
were discussed; and the relationship between climate and 
phenology was mentioned. 

A quantitative description of the grass communities 
based on normal analysis of stratified sample data revealed 
a retrogression whereby climax grasses are being replaced by 

mid-seral and pioneer grasses. The retrogression was 

ascribed to selective grazing by an increasingly large biomass 
of enumerated, indigenous herbivores. Some of the management 

recommendations offered were based on empirically calculated 
estimates of the weights of dry grass required annually by 
the grazing animals. 

Copies of topography, place names, geology, land 



surface and vegetation map s are pro~l ded. The text is 
supplemented by check lists of plants and animals recorded, 
by eight figures, 33 tables and 54 photos. 

* * * * * * * 
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