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1 INTRODUCTION 
 

Wildlife management can be described as the practical application of ecological knowledge to 

populations of animals and their plant associates in a manner which strikes a balance between the 

needs of those populations and the needs of humans, while preserving the integrity of the 

substrate which forms the basis of all productivity of the land, for the sake of sustainable 

production over the long term. Ecological studies such as this report attempts to enable owners to 

properly manage and maintain their land, an invaluable inheritance which will be there forever, 

but the state of which will be determined by the commitment of the many owners it has had and 

will have, to not over-exploit and degrade it for own benefit. 

 

Results of ecological studies should be employed into management strategies to manage or 

manipulate the ecology of an area in order to realise the dreams and objectives of the owner on a 

sustainable basis. 

 

It is a widely proven fact that wildlife management on limited sized areas such as game farms 

need to be more intensive than in larger natural wildlife areas. This is due to the fact that in large, 

open eco-systems, the living components of such a system - the vegetation and wildlife - can 

exist and be driven by natural, free-flowing processes such as predation, migration, diseases, fire, 

rainfall, population expansion and collapse, increases and decreases in the intensity of herbivory, 

veld degradation and recovery, and many more. In smaller areas the flow of these processes is 

inhibited by the limitations of size and fences. An uncontrolled fire would for instance decimate 

the short term food sources of the herbivores, while predation by even a single predator could 

wipe out small populations  of valuable game on a game farm. A game farmer cannot and will 

not accept large scale losses to the game populations due to droughts, while droughts are one of 

the natural processes that controls wildlife populations in a natural situation and which apply the 

very tool that improves the genetic fitness of species - natural selection. Neither will a land 

owner accept a long resting period of his veld made possible only through a major decline in 

numbers of game on his property - such as would be brought about by migrations of herbivores 

from one area to another in a large natural area, or large scale deaths due to droughts. Game on a 

small property such as Kwalata cannot migrate to areas where more rain has fallen and where 

more grazing and browse would be available, as would have been the case under natural 

circumstances a millennium ago. 

 

To restore and maintain the natural characteristics of the veld on his property, man therefore 

need to simulate many of these processes. The savannah eco-system of Africa is driven by 

rainfall, herbivory and fire - these forces maintain the system in it’s natural state, and if removed, 

the vegetation would most certainly change and become something unlike the real Africa. Man 

simulates predation, disease and other natural measures of population control through game 

capture and sales, hunting and culling. Where droughts occur, he partly simulates migrations by 

buying and providing food or by supplementing the diet. He should, and does sometimes, use a 

burning program to restore and maintain the effects of fire. Resting periods should be applied to 

veld to allow recovery after droughts, or alternatively he applies conservative stocking rates to 
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minimise the impact of droughts. Where degradation of veld due to overgrazing occurs, he 

should remedy that because under natural circumstances game would eventually move away 

from such an area as soon as the food sources become inadequate, thereby resting the area and 

allowing recovery. 

 

Under natural circumstances there are no pressure on the land and game populations to produce 

at the highest possible rate. However, from a human point of view, all potential not fully utilised 

is wasted. Therefore the most common question asked about a game farm is what the carrying 

capacity is, that is, what are the highest possible game numbers that can be kept, and how can the 

potential of the land be utilised to the full or even be increased.  

 

Sustainable management actions that could increase the carrying capacity of the veld is therefore 

often deemed necessary, and is totally acceptable from an ecological point of view as long as it 

does not lead to the detriment of the resources. 

 

Intensive management should always be based on sound ecological principles and philosophies 

with sustainability being the primary objective. If this is not done, changes will take place to the 

resources that virtually without exception lead to a decrease in productivity of the resources, and 

eventually a large scale loss of potential. 

 

Clearly stated objectives are imperative for effective wildlife management. The main objective 

of Kwalata is essentially game production, hunting and eco-tourism - the owner wishes to enjoy 

the wildlife as well as hunt regularly, while generating income from it but ensuring that the 

resources are maintained in a productive and ecologically sound condition. The resources should 

therefore not be mismanaged which could result in degradation of the land, and it should remain 

as natural as possible - the African character of the land must be retained. This should include as 

many of the game species indigenous to the area as well. The owners wish to introduce and/or 

keep as many suitable species as possible onto Kwalata, to increase the diversity of trophies for 

the hunter and to improve the quality of game viewing, in order to generate income at a 

substantial, and if possible, preferably, at a financially profitable  rate. As far as the resources 

allow, the farm should generate income that could cover at least some or all of the expenses of 

running and maintaining the property. Income should be generated mainly through the hunting 

and live sales of game. 

 

At the moment the stocking rate with game on the whole of Kwalata is below the carrying 

capacity, with the exception of elephant of which there are about 3 times more than the estimated 

carrying capacity for the area in which they are kept – in fact, that area is too small to keep 

elephant at all. The veld is generally in a good condition, but certain habitats favoured by the 

elephant and other browsers are in a quite degraded state. 

 

The status of the elephant as a member of the “Big Five”, its ability to contribute to the quality of 

the wildlife experience of the land owners and the hunters, the possibilities of a trophy elephant 

being available from time to time, but also the ability of these animals to exert severe pressure on 

its food sources, places the elephant as a species high up on the priority list. 
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This study and proposals has four main objectives. The first objective is to conduct a resource 

inventory on which the planning and management of the property could be based. The second 

objective is a determination of the carrying capacity of the property for game as well as 

proposals on the species and numbers of game that could be kept. The third objective revolves 

around the elephants of Kwalata - the determination of their impact on the environment and 

proposals to control and manage the population and impacts. In order to realise these objective, it 

is necessary to discuss in some detail what management activities are necessary to realise the full 

potential of the area, and to protect the resources against over-utilisation. Besides the inherent 

production potential of the soil and vegetation under the reigning climatic conditions, the 

implementation of certain management actions is a most important factor that could influence the 

carrying capacity of the land. The fourth objective of this study and proposals is thus to propose 

development and management guidelines for the property. The eventual game species 

composition and sustainable stocking rate that could be applied to Kwalata will therefore depend 

on the combination of management actions that the owner desires to implement, and the measure 

to which this can practically be implemented. 

 

A management plan was drawn up addressing all issues relevant to the objectives of the owners 

and the ecologically sound management of the resources and wildlife of Kwalata. The veld was 

surveyed and divided into vegetation units. Each unit was described in terms of the 

characteristics relevant to the characteristics and objectives of Kwalata. This includes the most 

important aspects of general carrying capacity, and suitability and capacity as game habitat, as 

well as the impact of the resident elephant population on the various components of the 

vegetation. A separate chapter on the impact and proposed management of the elephant 

population was added. 

 

2 BACKGROUND 
 

 

2.1. Location and Size  
 

Kwalata Wilderness lies approximately 200 km north of Pretoria, 90 km north-west of 

Naboomspruit (map 1 and 2) and 35 km due north of Vaalwater in the Waterberg Mountains of 

the Northern Province of South Africa. Kwalata is  5 811 ha in size, and comprises of the 

following farms (map 3):  

Blinkwater 604 LR 1750.87ha 

Bouwland 603 LR 1316.56 ha 

Akkervlyt 632 LR 1545.87 ha 

New Belgium 608 LR 1198.18 ha 

TOTAL   5 811.48 ha 
 

The ranch has a roughly square shape (see map 3). A public dirt road forms the north-western 

boundary of the ranch. 

 

2.2. Climate  
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Kwalata lies in the summer rainfall region of Southern Africa, with hot summers and relatively 

warm winters. Frost does play a significant role regarding the nature and properties of the 

vegetation, although frost normally does not occur on more than 10 days per year.  

 

The average daily maximum temperature for the hottest month, January, is 30oC, while the 

average daily minimum for the coldest month, June, is 1,6oC. Sub-zero temperatures can 

therefore be expected on a number of winter mornings - the average monthly minimum for June 

is -3,1oC. The monthly average temperatures for these two months are 23,7oC and 11,6oC 

respectively. 

 

Rainfall data for three different weather stations in the area was obtained from the Weather 

Bureau; Nylstroom weather station (Station number 0589732A5 , Latitude 24o 42' south, 

Longitude 28o 25' east, Altitude 1 173 m), Naboomspruit weather station (Station number 

0590361x, Latitude 24o 31' south, Longitude 28o 43' east, Altitude 1 113 m) and Sterkrivier  

 Nedersetting weather station (Station number 06334595, Latitude 24o 09' south, Longitude 28o 

46' east, Altitude 1 097 m).The average rainfall  for this geographical region is 590 mm - 600 

mm. Monthly rainfall varies between a higher rainfall in the summer months (October - 

February) with the highest mean being in December (111 mm). The lowest monthly mean 

rainfall figures occurs in the winter months (March - September) with July being the lowest (3.1 

mm). Kwalata lies between 1000 m and 1440 m above sea level, and it’s rainfall is therefore 

expected to be very much the same as the above quoted figures. 

 

Kwalata falls within a region where rainfall oscillates between peaks of above and below average 

annual rainfall. Rainfall cycles last between approximately ten and twelve years. These wet and 

dry cycles influence the herbaceous production and consequently the population trends and 

distribution patterns of many animals. During wet cycles grass and browse production is 

increased and subsequently results in higher carrying capacities. Dry spells have the opposite 

effect. 

 

Earlier warnings and fears about the effects of global warming on climate patterns are apparently 

being proven founded. One of the effects that are feared most for southern Africa is droughts and 

higher average temperatures. These should therefore be expected more than ever before. 

 

2.3. Topography  
 

Kwalata lies straddled over a rather mountainous area (map 3 and 4). The ranch consists of only 

a limited amount of flat lying land (map 4) which occurs primarily on the floors of three fairly 

wide valleys, but also on the crests of a number of hills. The crest-plains (plateaus) are higher 

lying and occur at elevations of between 1420 and 1440 m in the south. 

 

The highest point on Kwalata occurs against the southern-most boundary of the ranch, at 1445 

metres above sea level. The lowest point is near the north-eastern corner where the Goud river 

leaves Kwalata at an elevation of approximately 1130 metres. 
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Kwalata predominantly slopes north and north-westwards, and drains into the north-flowing 

Goud river. The eastern and southern extremes however drain eastwards into the Koedoesloop 

stream which occurs on the adjacent farms, south of Kwalata. 

 

2.4. Water  
 

The Goud river is the only watercourse of note on Kwalata, and it flows actively throughout 

most of most years. It enters the farm from the south, near the western corner and after a short 

distance it turns north-north eastwards to form the north-western boundary of the ranch. 

 

A large earth dam, keeping water permanently, was built at the main lodge (Valamanzi), close to 

the north-western border of Kwalata east, upstream of the office. There are eight more, smaller 

earth dams on Kwalata; two on Akkervlyt, one on Bouwland and five on New Belgium (map 3). 

 

Near the northern border of Bouwland there is an artificial water point for game, another two on 

Akkervlyt and three on Blinkwater.  

 

The ranch is well provided with drinking points for game. However, the south-easternmost 

mountainous areas are, during winter, effectively without water sources as it is further removed 

from drinking water than 2 km, which is the effective distance a watering point has to be from an 

area for it to be within “reach” of common species of game. During most of the summer water, in 

the form of rock pools and seepage water, is however available in these areas. 

 

2.5. Geology and Soils  
 

The Bushveld Igneous Complex, the bedrock (rock underlying the top geological layer) of the 

Waterberg mountains, was formed 1,950 million years ago during a period of intensive volcanic 

activity. The Waterberg System or Super group (the top or surface geological layer) was formed 

1700 to 1800 million years ago following an extensive period of levelling due to the erosion of 

the Bushveld Igneous Complex (the volcanic rock). Upon this surface was deposited the 

sediments forming the Waterberg System, presumably in an inland basin under shallow-water 

conditions. This is shown by the false bedding (due to changes in the direction and velocity of 

the currents) in the arenaceous (derived from sand) rocks, and the ripple-markings on the 

flagstones. The coarse material present suggests occasional torrential conditions, while the 

climate may have been semi-arid. Conglomerates and occasionally breccias mark the lower 

levels of the Waterberg series. The formation consists of predominantly quartzitic sandstones, 

but also conglomerates, flagstones and shales. Over time many intrusions of volcanic rocks into 

the many geological faults have taken place. 

 

The rocks underlying Kwalata are of two major formations, namely the Sandriviersberg and 

Mogalakwena formations, while both of these formations are part of the Waterberg Group of 

rocks (map 5).  
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The mountainous areas on the farms Witwater (New Belgium) and Akkervlyt and the eastermost 

portions of Bouw Land, are the result of weather-resistant coarse-grained yellow cross-bedded 

sandstone of the Sandriviersberg formation (Ib307). Soils resulting from this rocks are sandy but 

tend to be shallow and very rocky. 

 

The slightly sloping central areas of Kwalata is the result of the presence of sandstone and 

conglomerate of the Sandriviersberg and Mogalakwena formations (Ac159). Soils are also 

shallow and rocky, while those areas underlain by conglomerates tend to be very gravelly. 

 

The rocky, lightly to moderately undulating western portions of the farm Blinkwater in the north-

west of Kwalata is underlain by volcanic rocks - dolerite, diabase and syenite (Ab92). Usually 

these rocks result in more nutrient rich and often deep, red-coloured soils such as can be seen on 

the adjacent areas of Lapalala. On Kwalata these soil types are limited to plains areas of the 

northern extremes of Blinkwater. Although the soils of Ab92 is shallow and rocky, the veld do 

have more nutrient rich grazing than similar veld on sedimentary rocks on the rest of Kwalata. 

 

The sandy shallow and/or rocky soils (Ac149, Ac159, Ib307) found on Kwalata is generally very 

poor in nutrients, and provides a relative poor growing medium Therefore the vegetation 

occurring in these soils can be described as sour veld. The pH is generally low in these soils due 

to the shortage of Ca, Mg, Fe, Na, K and other basic elements. Although the loamy soils are 

generally better off in terms of nutrients, it by no means imply that these soils are rich in 

nutrients - they are for most of these areas still very much nutrient poor soils, a situation which is 

aggravated by the lateral (sideways) draining of water in the sub-surface soil layers where 

impermeable layers exist. 

 

2.6. Infrastructure  
 

2.6.1 Roads 

 

Kwalata has a reasonably well developed road infrastructure (see map 3), with roads covering 

and reaching all of the more or less level areas over the whole farm sufficiently. Although there 

are less roads in the mountainous areas, mountainous areas are however not too well served with 

roads, but this is to be expected due to the rugged terrain. Hunting has been done successfully for 

many years with access to the hunting fields provided by these roads. Some of the roads used to 

be in a poor state and erosion has done considerable damage. Reclamation and preventative 

actions were however implemented and the situation has improved significantly. 

 

The water provision situation is dealt with under the heading 1.4. Water. 

 

2.6.2 Fences 

 

The property has been fenced with a game-proof fence with specifications within the 

prescriptions of the provincial conservation authorities for exemption, and was electrified due to 

the need to contain the elephants. 
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The fencing specifications are as follows: 

 

 Height: 2.4 m 

 Number of wires: 24 

 Droppers spaced: 1.5 m apart 

 Y-standards spaced 10 m apart 

 Anchor poles spaced 100 m apart. 

 Along the boundary with Lapalala has, additional, Bonnox fence on the existing fence. 

 

Electrification: 

 3 x Electric wires at a height of 0.5 m, 1.5 m and 2 m. 

 

2.7. Land Use History and Neighbouring Land Use 
 

Most of Kwalata was formerly used for cattle farming, while the number of old lands on the 

property indicate that some measure of crop growing have been done as well. Kwalata has been a 

game farm for almost 3 decades. 

  

Elephants were introduced onto Kwalata during 1988 and the ranch has been used to keep 

elephants since then. 

 

Lapalala to the north and north-east is a private game reserve, Rivierdans bordering the southern 

border of Akkervlyt is a game ranch, the Goudrivier game ranch lies against the southern border 

of New Belgium; across the road (western boundary) lies land also known as Kwalata but 

belonging to different owners. This land is also used as a game farm. 

 

2.8. Vegetation of Kwalata  
 

The vegetation is the resource from which the game live and is therefore described and discussed 

in terms of it’s characteristics and production potential. The variations in the vegetation are a 

function of the climate, topography and soil differences. Therefore these components of the 

resources are treated with the discussion of each vegetation unit as well. 

 

Kwalata falls in only one of the recognised veld types according to Acocks’s classification of the 

vegetation of South Africa, namely Veld Type 20 - Sour Bushveld. 

 

According to the classification of Low and Rebelo, there is also only one veld type present, 

which is Veld type 12: Waterberg Moist Mountain Bushveld. 

 

Mucina & Rutherford have classified the land as being Waterberg Mountain Bushveld. 

 

2.8.1  Veld type 12: Waterberg Moist Mountain Bushveld.  
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The total size of this veld type in South Africa according to Low and Rebello is 123 564 km2 . Of 

this, approximately 28% has been transformed by man as opposed to 8.55% that has been 

conserved. 

The Waterberg Moist Mountain Bushveld can be found on the sandstone and quartzite of the 

Waterberg Mountains. The altitude ranges from 1 200 to 1 500 m. 

The annual rainfall is moderate to high, in higher lying areas up to 900 mm. Temperatures range 

from -60C to 390C, with an average of 180C. 

The substrate is mostly characterised by an acidic, sandy, loamy to gravelly soil derived from 

sandstone, quartzite or shale. 

The tree layer is characterised by African Beechwood Faurea saligna, Common Hookthorn 

Acacia caffra, Red Seringa Burkea africana, Silwer Clusterleaf Terminalia sericea and 

Peltophorum africanum on the deep sandy areas, with White Seringa Kirkia acuminata, 

Stemfruit Englerophytum magalismontanum, Common Sugarbush Protea caffra, Croton 

gratissimus, Combretum apiculatum, Diplorrhynchus condylocarpon, Pseudolachnostylis 

maprouneifolia, Albizia tanganyicensis and Combretum molle characteristic of the rocky slopes. 

The shrub layer is moderately developed and individuals of Sandpaper Raisin Grewia flavescens, 

Peeling Plane Ochna pulchra, Blue Guarri Euclea crispa, Rhus zeyheri, Vangueria infausta, 

Rhoicissus revoilii and Tapiphyllum parvifolium are commonly found. The grass layer is 

moderately to well developed, and grasses such as Wire Grass Elionurus muticus, Common 

Russet Grass Loudetia simplex, Broadleaf Bluestem Diheteropogon amplectens, Trachypogon 

spicatus, Panicum maximum, Digitaria eriantha, Setaria lindenbergiana, Pogonarthria 

squarrosa and Urelytrum agropyroides are the conspicuous species. Other grasses that can be 

found are Rock Three-awns Aristida transvaalensis, Natal Redtop Melinis repens, Golden 

Bristlegrass Setaria sphacelata and Themeda triandra. 

 

Fire and grazing have always been important driving forces in this vegetation type, and certain 

changes in the vegetation composition and structure must be expected if these driving forces are 

removed or intensely modified. 

 

Aspect (direction towards which slopes falls away) plays an important role in the distribution of 

many plant species - north slopes are much warmer than south slopes, because of the northern 

position of the sun in the southern hemisphere. 

 

Currently the most common economic uses for this veld type is game and cattle farming, and 

ecotourism. 

 

The conservation status of Waterberg Moist Mountain Bushveld is as follows: It is fairly well 

conserved in the Marekele National Park, and many private conservation areas and game farms, 

such as Lapalala Wilderness, Touchstone, Kwalata itself, Doorndraai Dam Nature Reserve, 

Emaweni Nature Reserve, Hans Strijdom Dam Nature Reserve and Mabalingwe Nature Reserve, 

and many new game farms. Efficiency of conservation of veld in these private conservation areas 

is however determined by the level of ecologically sound management that is applied. This is 

questionable in many of the above mentioned conservation areas, and the amount of conservation 

areas mentioned by authors create a false picture that the veld type is fairly conserved, while the 

real conservation status is most probably much poorer. 
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2.8.2 Characteristics, Features & Implications of the Waterberg vegetation.  

 

The grasses of the sourish Waterberg veld needs a strategy to conserve nutrients due to the 

shortage of nutrients in the system - the soil is leached and poor in nutrients due to the high 

rainfall on the sandy Waterberg soils. Therefore they extract the nutrients in the above-ground 

plant parts (leaves and stems) towards the end of the growing season (late summer), and relocate 

them to the roots and tuft basis’s where it is stored for the winter. This greatly reduces the loss of 

nutrients from the grass plant through fire, but also through frost, that commonly occur during 

the winter.  Both fire and frost can destroy the above-ground plant parts, and  the nutrients 

occurring in these parts would be lost for the plant.  The grazing is therefore nutrient poor 

particularly during late summer, autumn and winter. These nutrient reserves are used again in 

spring for regrowth. The nutritive status and palatability of grasses therefore declines at the end 

of summer, and winter is thus a very critical period for the grazers. It is believed that before man 

interfered by erecting fences, game left the Waterberg mountains to a large degree during winter, 

and migrated to the surrounding flats and other nearby sweet veld areas where more nutritious 

veld occur. 

 

Valley floors and other low-lying areas such as drainage lines, terraces, depressions on plateaus, 

and other areas where soils particles and nutrients are deposited by the action of water have a 

much better soil nutrient status than that of other landscape positions such as regular plateaus, 

slopes and mountainous parts. These more nutritious areas gets selectively utilised by game and 

livestock. Usually these preferred areas are limited in size and tend to get degraded through over-

grazing. Apart from the selection for more palatable veld, the less preferred areas such as 

mountain and hill slopes are largely avoided by cattle and game due to the stones and rocks at the 

surface and the steep slopes, both aspects hindering negotiation of the terrain. 

 

The sourish veld can accommodate moderate overgrazing on the short or even medium term, but 

a decline in carrying capacity will take place if overgrazing continues, and recovery is also very 

slow once degradation has taken place. 

 

In the absence of fire for prolonged periods, the quality of the grass layer decreases, and the 

density of tree and bush species increases. 

 

2.8.3 Broad vegetation patterns on Kwalata.  

 

 

Three broad habitat types can be distinguished, correspondiong to the topographical types of 

Kwalata: the rugged mountainous areas, the lightly to moderatelu undulating areas and the plains 

areas.  

 The Plains Areas occur in two narrow strips on the bottom of two major valleys and on a 

plateau along most of the north-eastern boundary 

 The Lightly Undulating parts occur in the central parts of Kwalata  
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 Tthe Mountainous Areas occur through most of the southern, south-western and 

northern parts. 

  

2.8.3.1 The Plains Areas 

 

The Plains areas are those parts of Kwalata that are generally level to slightly sloping and include 

the veld on the bottom of well developed valleys such as the Goud river valley and the plains 

located along the north-eastern boundary of Kwalata. 

 

Vegetation Units: 

 

 Broken Conglomerate Plains (BCP) 

 Sandstone Plains (SSP) 

 Valley Veld (VV) 

 River Veld (RV) 

 

2.8.3.2 The Lightly Undulating Areas 

 

These are slightly- to moderately sloping, lightly undulating landscapes, occurring in the central 

areas of the ranch. 

 

Vegetation Units: 

 

 Basins Veld (BV) 

 

2.8.3.3 The Mountainous Areas 

 

These are rugged, moderately to heavily undulating, moderately to steeply sloping landscapes. 

The most rugged areas are located in the south-east and south-west of Kwalata, while a less 

rugged yet still mountainous section occurs in the north and north-central parts. 

 

Vegetation Units 

 

 Steep Slopes Veld (SS) 

 The Crests Veld (CV) 

 Terraces Veld (TV) and the 

 Wide Terraces Veld (WTV) 

 Conglomerate Slopes (CS) 

 Sweet Rocks Hills (SRH) 
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2.8.3.4 Vegetation of Green Belts: Drainage Courses and 

Geological Faults & Termitaria 

 

Scattered throughout Kwalata occurs old as well as some active termite mounds (termitaria) on 

which a unique combination of plant species have established. Of note as well is the presence of 

geological faults into which volcanic rocks (diabase/dolerite) might or might not have intruded, 

forming narrow belts of vegetation largely comparable with that of the termitaria. There is also a 

tendency of termitaria to occur along these fault lines in higher concentrations. Due to the lower 

resistance of these rocks to chemical weathering, many drainage courses have formed along the 

geological faults and the vegetation of the drainage courses are more often than not similar to 

that of the geological faults. Where the drainage courses have developed into small rivers (eg. 

The Goudriver), the vegetation are more typical of drainage courses than of green belts. 

 

 

3 VEGETATION UNITS OF KWALATA 
 

 

The vegetation units of Kwalata were identified through the use of a set of aerial photographs. 

The geological maps of the area were also used. The most important determinants of the 

vegetation differences on Kwalata proved to be the topography and geology. The sandstone-veld 

are those areas where the soil is sandy with a low clay content, and a yellowish brown colour - 

leached soils with a low nutrient content carrying sourish veld. 

 

The veld was described according to criteria that play an important role in determining the 

quality of the veld as game habitat. 

 

Here upon brief discussion is held on these criteria: 

 

Habitat qualities description and evaluation 

Characteristic Description 

Landscape Locality of the unit in terms of position in the landscape, eg. on 

plains, against slopes, on the crests of hills or mountains, in 

drainage courses etc. 

Slope Steepness of the slopes eg. level, slightly sloping, moderately 

sloping or steep (30 degrees or more) 

Rocky The conditions and nature of the soil surface, primarily in terms 

of the abundance or absence of rocks and stones. 

Terraces The degree to which terraces are present in the particular unit. 

Thje scales below was used. 

Soil Depth Depth of the soil from the surface to the first layer of rock 

underneath, or alternatively to the first impermeable soil layer 

eg. clay, plinthite etc. 
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Texture Sand, silt and clay content of the soils. Sandy soils are more 

leached and less fertile but the efficiency of rainfall is much 

better, loamy soils (with a high silt content) has excellent 

drainage qualities, are high in nutrients but are also more 

susceptible to erosion. These soils tend to support palatable food 

sources. Clay soils are very fertile and support the most palatable 

grazing and browse, but needs much more rain before moisture is 

available for plants and the soil climate in clay soils are therefore 

much dryer than on other soil types. 

Rocks/Stones Indication of the amounts of loose rocks and stones at the soil 

surface. 

Woody Structure Relative density of the trees and shrubs 

Woody size Average size of the woody layer. 

Encroachment Measure to which trees have encroached in the veld. 

Encroachment usually occurs in the form of one or a few species 

that have increased in numbers in habitats where a relatively low 

density is the norm.  Drainage courses, rocky veld, and a few 

other habitat types typically do have a high density of trees. 

Level plains and plateaus with land surfaces not covered largely 

by rocks should naturally be open savanna type veld. Each 

species was allotted a code, which are explained below. 

Habitat qualities Discussion and evaluation of the qualities of the veld as grazer 

and browser habitat 

Veld condition Reflection of the general health of the veld in terms of grass 

species composition, grassy cover, erosion, bush encroachment 

and other. 

Grazer capacity  

Management  

Explanation of the ecological classes and palatability indexes of the various species of 

grass and trees/shrubs. 

ES Ecological status of the various grass species occurring in the 

veld: 

A=decreasers, T1=Increasers I, T2 = Increasers II, T3 = 

Increasers III. 

A = Decreasers - the 

good species. 

Highly desirable and palatable species, that decreases in numbers 

with over utilisation. They are thus indicators of veld in good 

condition. Veld management objectives should always include 

the promotion of this species. 

T1 = Increasers I: 

- undesirable, rather 

useless species 

Undesirable and unpalatable species that increase in abundance 

where veld is under-utilised - indicators of low frequency of 

grazing and burning. 
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T2 = Increasers II: - 

generally undesirable 

species   

Usually undesirable and moderately palatable to unpalatable 

species that increase with over-grazing - indicators of 

some degree of overgrazing and/or recovering veld. 

Couch grass falls under this category, but is a highly 

palatable species able to endure heavy grazing. Couch 

grass could also be classified as an increaser III. 

Increasers III: -  

undesirable species,  

indicating poor veld 

condition 

Undesirable and unpalatable species, indicators of veld in a poor 

state and abundant where severe over-utilisation occurs. Most of 

these species are pioneers, i.e. species colonising veld directly 

following severe disturbance of the soil. Indicators therefore of 

serious disturbances such as much too frequent burning, severe 

over-grazing and physical disturbances eg. old roads, old lands. 

Includes weeds that tends to dominate where severe disturbance 

of the land takes place. 

Explanation of the abundance score of the various woody and grass species. 

0 - 1 Present but scarce - only  a few individuals of the species 

scattered through the unit, or a few small communities of the 

species present. 

1 - 2 Common in the unit, but not abundant. Might be abundant in a 

small portion of the unit, but scarce or absent in another. 

2 - 3 Abundant in the unit, but not one of the dominant species; 

alternatively it could be dominant in a certain portion of the unit, 

but not dominant in other areas. 

3 - 4 Very abundant and dominant in some or all of the areas in the 

unit. 
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3.1. River Veld 
 

Landscape Drainage course on valley floor 

Slope 0-1 

Face  

Rocky 1-2 

Terraces  

Soil Depth 1-2 

Texture Varying, mostly sand. 

Woody 

structure 

Open to moderately open 

Woody Size Medium 

Cover Very good 

Enchroachment 0 

Habitat 

Qualities 

Fairly good grazer habitat, but palatable species are largely absent. 

The veld type is so limited that it would not contribute much to 

grazer or browser habitat. 

Management Include into surrounding management units. 

 

ES Grass Species Abundance 
T1 Hyparrhenia 2 

T1 Schizachyrium jeffreysii 2 

T1 Hyperthelia dissolutha 2 

   

T2 Eragrostis inamoena 3 

T2 Eragrostis gummiflua 2 

T2 Eragrostis chloromelas 2 

   

T3 Cyperaceae 4 

T3 Aristida 2 

   

 Tree Species Abundance 
 Burkea africana 2 

 Acacia caffra 2 

 Terminalia sericea 2 

 Ziziphus mucronata 2 

 Faurea saligna 1 

 Diospyros lycioides 1 
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3.2. The Old LandS (OL) 
 

Characteristic Description 
Landscape Plains 

Slope None 

Rocky None 

Terraces None 

SoilDepth Deep 

Texture Medium grained sands 

Stones None 

Woody structure Open grass veld with very sparsely scattered trees to fairly dense 

trees. 

WoodySize Low to medium 

Cover Good 

Elephant Use NA 

Use browsers Low 

Use Grazers Moderate levels of grazing 

Moribund Moderate amounts of moribund grass tufts 

Enchroachment Slight - T.sericea 

Habitat 

Qualities: 

Excellent grazer habitat, except for the abundance of steel grass. 

Poor browser habitat due to scarcity of trees.. 

Veld condition Fair to good - there is a significant number of palatable grasses 

present (D.eriantha - finger grass and B.nigropedata - black footed 

grass). Unfortunately the largely unpalatable steel grass (E.pallens) 

is dominating the grass layer. 

Carrying 

capacity 

14 ha/lsu 

Management No management is required. However, the tall grass can regularly be 

slashed to improve the acceptability of the grazing. The steel grass 

inhibits utilisation of available palatable grasses, and slashing would 

make those easier accessible. Slashing/burning should also promote 

the spread of couch grass and other palatable grasses. 

 

 

ES Grass Species Abundance 
A Digitaria eriantha 3 

A Brachiaria nigropedata 2.5 

   

T2 Eragrostis curvula 2 

T2 Eragrostis rigidior 1 

   

T3 Eragrostis pallens 4 

T3 Perotis patens 2 

T3 Cyperaceae 2 

T3 Melinis repens 2 

T3 Aristida 2 
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T3 Cynodon dactylon 1 

   

 Tree Species Abundance 
 Peltophorum africanum 2 

 Ochna pulchra 2 

 Terminalia sericea 2 

 Strychnos pungens 1.5 

 Rhoicissus revoiliae 1 

 Grewia flavescens 1 
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3.3. The Crests Veld 
 

Characteristic Description 
Landscape Crests of hills and mountains 

Slope Level to slightly sloping 

Rocky Highly rocky. 

Terraces Limited levels of terraces formation took place. 

SoilDepth Shallow 

Texture Loamy sands 

Stones Stones are plentiful between rocks 

Woody structure Moderately dense to moderately open 

WoodySize Mostly low growing shrubs and small trees. 

Cover Moderate to dense. 

Enchroachment None 

Habitat Qualities: Poor to fair grazer habitat, due to rocky terrain and because the 

crests are usually isolated by rugged, steep slopes. Good browser 

habitat due to an abundance of palatable browse species. 

Carrying capacity 15 ha/lsu 

Management These habitats are under-utilised by grazers, and its potential is 

not fully utilised. These areas are difficult to reach, but where 

possible, water and feed/licks should be provided to draw grazers 

onto the crests.  

 

 

 

ES Grass Species Abundance 
A Brachiaria nigropedata 3 

A Digitaria eriantha 2 

A Brachiaria serrata 2 

A Setaria sphacelata 2 

A Brachiaria brizantha 1 

   

T1 Enneapogon pretoriensis 3 

T1 Loudetia simplex 2.5 

T1 Andropogon schinensis 2 

T1 Andropogon schirensis 2 

T1 Schizachyrium sanguinum 2 

   

T2 Eragrostis curvula 1 

   

T3 Aristida 2 

T3 Melinis repens 2 

T3 Trichoneura grandiglumis 1 
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 Tree Species Abundance 
 Diplorhynchus condylocarpum 3 

 Combretum molle 3 

 Rhoicissus revoiliae 2.5 

 Pachystigma triflorum 2.5 

 Vitex rehmanni 2.5 

 Euclea natalensis 2 

 Combretum zeyherii 2 

 Maytenus tenuispina 2 

 Vitex pooara 2 

 Strychnos pungens 2 

 Ochna pulchra 2 

 Combretum apiculatum 2 

 Tapiphylum parvifolium 2 

 

Englerophytum 

magalismontanum 2 

 Elephantorrhisa burkei 2 

 

Pseudolachnostylus 

maprouneifolia 2 

 Ozoroa paniculosa 1 

 Ximenia caffra 1 

 Mundulea sericea 1 

 



 
22 

 

3.4. Steep Slopes Veld 
 

Characteristic Description 
Landscape Slopes of hills and mountains 

Slope Steep to moderately sloping 

Rocky Highly rocky. 

Terraces Limited levels of terraces formation took place. 

SoilDepth Shallow 

Texture Loamy sands 

Stones Stones are plentiful between rocks 

Woody structure Moderately dense to dense. 

WoodySize Mostly low growing shrubs with small to medium sized trees. 

Cover Moderate to dense, where the land surface is not bare rock. 

Enchroachment None 

Habitat Qualities: Poor grazer habitat, due to the steep, rocky nature of the terrain. 

Good browser habitat due to an abundance of palatable browse 

species. It is however more difficult for even browsers to 

negotiate the terrain. 

Carrying capacity 20 ha/lsu 

Management These habitats tend to be under-utilised by grazers, and its 

potential not fully utilised. These areas are difficult to reach and 

to cross, but where possible, water and feed/licks could be 

provided on terraces to draw grazers into these areas.  

 

 

ES Grass Species Abundance 
A Setaria lindenbargiana 3.0 

A Brachiaria nigropedata 1.5 

A Digitaria eriantha 1.5 

A Panicum maximum 1.0 

A Brachiaria serrata 1.0 

   

T1 Andropogon schinensis 2.5 

T1 Enneapogon pretoriensis 1.5 

T1 Loudetia simplex 1.5 

T1 Schizachyrium sanguinum 1.0 

T1 Andropogon schirensis 0.5 

   

T2 Eragrostis gummiflua 1.0 

T2 Sporobolus festivus 1.0 

T3 Aristida meridionalis 2.0 

   

 Tree Species Abundance 
 Diplorhynchus condylocarpum 3.0 

 Combretum molle 2.5 
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Pseudolachnostylus 

maprouneifolia 2.5 

 Lannea discolor 2.0 

 Tapiphylum parvifolium 2.0 

 Vitex pooara 2.0 

 Maytenus tenuispina 1.5 

 Rhoicissus revoiliae 1.5 

 Elephantorrhisa burkei 1.5 

 

Englerophytum 

magalismontanum 1.5 

 Pachystigma triflorum 1.0 

 Strychnos pungens 1.0 

 Grewia retinervis 1.0 

 Pterocarpu rotundifolia 1.0 

 Commiphora mollis 1.0 

 Bauhinia galpinii 1.0 

 Combretum apiculatum 1.0 

 Euclea natalensis 0.5 

 Croton gratissimus 0.5 

 Burkea africana 0.5 

 Combretum zeyherii 0.5 

 Bridelia mollis 0.5 

 Ochna pulchra 0.5 

 Ziziphus mucronata 0.5 

 Kirkia acuminata 0.5 

 Grewia monticola 0.5 

 Terminalia sericea 0.5 

 Mundulea sericea 0.5 
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3.5. Terraces Veld against Hill Slopes 
 

Characteristic Description 
Landscape Slopes of hills and mountains characterised by the presence of 

terraces 

Slope Slightly to moderately sloping 

Rocky Highly to moderately rocky. 

Terraces Terraces are common, and sometimes dominate the landscape, 

particularly where very wide terraces have formed. 

SoilDepth Shallow 

Texture Loamy sands 

Stones Stones are common between rocks 

Woody structure Moderately dense to moderately open, to very open on some 

terraces. 

WoodySize Mostly low growing shrubs with small to medium sized trees. 

Cover Moderate to dense, where the land surface is not bare rock. 

Enchroachment On some terraces enchroachment of P.rotundifolia (round leaved 

teak) has taken place. 

Habitat Qualities: Poor to fair grazer habitat, due to the fact that the slopes are not as 

steep, and the animals can move along the terraces with ease. 

Good browser habitat due to an abundance of palatable browse 

species. 

Carrying capacity 15 ha/lsu 

Management These habitats tend to be under-utilised by grazers, and its 

potential is not fully utilised. Where possible, water and feed/licks 

should be provided on terraces to draw grazers into these areas.  

 

ES Grass Species Abundance 
T1 Loudetia simplex 2.6 

T1 Enneapogon pretoriensis 2.1 

T3 Aristida 1.4 

A Setaria lindenbargiana 1.4 

T2 Eragrostis gummiflua 1 

A Chrysopogon serrulatus 1 

A Heteropogon contortis 1 

T1 Andropogon schinensis 1 

A Brachiaria nigropedata 1 

A Setaria sphacelata 0.7 

T3 Melinis repens 0.6 

T1 SchIzachyrium jeffreysii 0.6 

A Panicum maximum 0.6 

T2 Sporobolus festivus 0.6 

T3 Aristida meridionalis 0.4 

T3 Cyperaceae 0.4 

A Brachiaria serrata 0.3 
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A Digitaria eriantha 0.3 

A Themeda triandra 0.3 

 Xerophyta 0.3 

T2 Digitaria monodactyla 0.3 

T1 Schizachyrium sanguinum 0.3 

T2 Eragrostis racemosa 0.3 

T2 Eragrostis chloromelas 0.3 

T2 Enneapogon scoparius 0.1 

T2 Eragrostis heteromera 0.1 

T1 Andropogon schirensis 0.1 

T3 Stoebe vulgaris 0.1 

A Monocymbium ceresiiforme 0.1 

   

 Tree Species Abundance 
 Diplorhynchus condylocarpon 2.3 

 Combretum molle 2.1 

 Burkea africana 1.6 

 Hexalobus monopetalus 1.3 

 Pterocarpus rotundifolia 1.3 

 Croton gratissimus 1.3 

 Lannea discolor 1.3 

 Englerphytum magalismontanum 1.3 

 Combretum apiculatum 1.1 

 Rhoicissus revoiliae 1.1 

 Combretum nelsonii 1 

 Tapiphylum parvifolium 1 

 Terminalia sericea 0.9 

 

Pseudolachnostylus 

maprouneifolia 0.9 

 Vitex pooara 0.9 

 Grewia retinervis 0.9 

 Strychnos madagascariensis 0.7 

 Commiphora mollis 0.6 

 Ochna pulchra 0.6 

 Combretum zeyherii 0.6 

 Elephantorrhisa burkei 0.6 

 Strychnos pungens 0.6 

 Maytenus tenuispina 0.4 

 Pachystigma triflorum 0.4 

 Grewia monticola 0.4 

 Protea caffra 0.4 

 Vitex rehmanni 0.4 

 Heteropyxis natalensis 0.4 

 Ziziphus mucronata 0.4 

 Ozoroa paniculosa 0.3 

 Euclea natalensis 0.3 
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 Mundulea sericea 0.3 

 Ximenia caffra 0.3 

 Gardenia volkensii 0.3 

 Bridelia mollis 0.3 

 Faurea saligna 0.3 

 Rhus leptodicthya 0.1 

 Grewia flavescens 0.1 

 Dombeya rotundifolia 0.1 

 Kirkia acuminata 0.1 
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3.6. Wide Terraces Veld 
 

Characteristic Description 
Landscape Wide terraces midway in mountain slopes - above and below 

these wide terraces are moderately to slightly sloping hillsides. 

Slope Slightly sloping to level. 

Rocky Rocky only along the sides. 

Terraces Terraces have formed to such an extent that the whole unit is one 

wide terrace. 

SoilDepth Shallow to moderately deep 

Texture Loamy sands 

Stones Sparsely scattered to common 

Woody structure Moderately dense to moderately open, to very open on areas 

where the sandy surface is a shallow soil layer on solid rock. 

WoodySize Mostly small to medium sized trees. 

Cover Moderate to poor. 

Enchroachment On some terraces encroachment of P.rotundifolia (round leaved 

teak) and/or T.sericea (silver cluster leaf) has taken place. 

Habitat Qualities: Fairly good grazer habitat, due to the fact that the terrain is very 

similar to the plains. Good browser habitat due to an abundance of 

palatable browse species, particularly along the fringes where 

rock occur. 

Carrying capacity 15 ha/lsu 

Management These habitats tend to be under-utilised by grazers, and its 

potential is not fully utilised. Where possible, water and feed/licks 

should be provided on terraces to draw grazers in.  

 

ES Grass Species Abundance 
A Setaria sphacelata 1.5 

A Heteropogon contortis 1.0 

A Digitaria eriantha 0.5 

A Diheteropogin amplectens 0.5 

   

T1 Enneapogon pretoriensis 1.5 

T1 Loudetia simplex 1.5 

T1 SchIzachyrium jeffreysii 1.0 

T1 Trachypogon spicatus 1.0 

T1 Andropogon schirensis 1.0 

T1 Urelytrum agropyroides 1.0 

T1 Hyparrhenia 0.5 

   

T2 Sporobolus festivus 3.0 

T2 Eragrostis gummiflua 3.0 

T2 Digitaria monodactyla 1.0 

T2 Eragrostis rigidior 0.5 
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T3 Aristida 2.5 

T3 Elionurus muticus 1.0 

T3 Melinis repens 0.5 

   

 Tree Species Abundance 
 Terminalia sericea 3.0 

 Pterocarpu rotundifolia 2.5 

 Burkea africana 2.5 

 Combretum molle 2.5 

 Peltophorum africanum 1.5 

 Combretum zeyherii 1.5 

 Grewia monticola 1.5 

 Combretum apiculatum 1.5 

 Strychnos pungens 1.0 

 Terminalia brachystemma 1.0 

 Vitex rehmanni 1.0 

 Ziziphus mucronata 1.0 

 Grewia flavescens 1.0 

 

Pseudolachnostylus 

maprouneifolia 1.0 

 Elephantorrhisa burkei 1.0 

 Diplorhynchus condylocarpum 1.0 

 Grewia retinervis 1.0 

 Combretum nelsonii 1.0 

 Lannea discolor 1.0 

 Gardenia volkensii 1.0 

 Faurea saligna 0.5 

 Dombeya rotundifolia 0.5 

 Kirkia acuminata 0.5 

 Bridelia mollis 0.5 

 Croton gratissimus 0.5 

 Heteropyxis natalensis 0.5 

 Vitex pooara 0.5 

 Commiphora mollis 0.5 

 Euclea natalensis 0.5 

 Mundulea sericea 0.5 

 



 
29 

 

3.7. Valley Veld 
 

Characteristic Description 
Landscape Wide valley floors 

Slope Slightly sloping to level. 

Rocky Low. 

Terraces None. 

SoilDepth Moderately deep to deep 

Texture Loamy sands 

Stones Sparsely scattered 

Woody structure Moderately dense to very open. 

WoodySize Mostly medium sized trees. 

Cover Very good to poor, depending on the levels of grazing intensity. 

Enchroachment In some areas encroachment of B.galpinii (Pride of the Cape) 

and/or T.sericea (silver cluster leaf) has taken place. 

Habitat Qualities: Good grazer habitat, due to the fact that the terrain is level and the 

soils richer in nutrients. Good browser habitat due to an 

abundance of palatable browse species, particularly along the 

green belts and drainage lines. 

Carrying capacity 12 ha/lsu 

Management These habitats are generally over-utilised by grazers and it should 

be protected agains continued overgrazing. No burning or feeding 

should be done on the valley floors, except where the grazing is 

sour and little utilisation took place. 

 

ES Grass Species Abundance 
A Setaria sphacelata 1.5 

A Heteropogon contortis 1.5 

A Brachiaria serrata 1.0 

A Panicum maximum 0.5 

   

T1 Schizachyrium jeffreysii 3.0 

T1 Andropogon schirensis 2.0 

T1 Hyparrhenia 1.0 

T1 Hyperthelia dissolutha 0.8 

T1 Urelytrum agropyroides 0.5 

   

T2 Eragrostis gummiflua 2.5 

T2 Eragrostis racemosa 1.5 

T2 Eragrostis rigidior 1.0 

T2 Sporobolus festivus 0.5 

T2 Eragrostis lehmanniana 0.5 

   

T3 Aristida 2.5 

T3 Aristida junciformes 1.5 
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T3 Pogonarthria squarrosa 1.0 

T3 Aristida meridionalis 1.0 

T3 Cynodon dactylon 0.8 

T3 Elionurus muticus 0.5 

   

 Tree Species Abundance 
 Terminalia sericea 2.0 

 Euclea natalensis 1.7 

 Vitex rehmanni 1.3 

 Pterocarpu rotundifolia 1.3 

 Grewia monticola 1.3 

 Combretum molle 1.3 

 Burkea africana 1.3 

 Faurea saligna 1.0 

 Dichrostachys cinerea 1.0 

 Peltophorum africanum 1.0 

 Combretum zeyherii 1.0 

 Bauhinia galpinii 0.8 

 Securidaca longipadunculata 0.7 

 Ozoroa paniculosa 0.7 

 Bridelia mollis 0.7 

 Euclea crispa 0.7 

 Combretum apiculatum 0.7 

 Ochna pulchra 0.3 

 Ziziphus mucronata 0.3 

 Combretum nelsonii 0.3 

 Vitex pooara 0.3 

 Sclerocarya birrea 0.3 

 Lannea discolor 0.3 

 Pappea capensis 0.3 

 Strychnos pungens 0.3 
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3.8. Sandstone Plains (SSP) 
 

Characteristic Description 
Landscape Level to slightly sloping plains 

Slope Slightly sloping to level. 

Rocky Low. 

Terraces None. 

SoilDepth Moderately deep 

Texture Loamy sands 

Stones None 

Woody structure Moderately open to moderately dense. 

WoodySize Low to medium sized trees. 

Cover Generally poor, also fair; depending on the levels of grazing 

intensity. 

Enchroachment In some areas encroachment of C. Molle  (Velvet bush willow) 

and/or T.sericea (silver cluster leaf) has taken place. 

Habitat Qualities: Good  grazer habitat, due to the fact that the terrain is level and 

the soils richer in nutrients. Good browser habitat due to an 

abundance of palatable browse species, particularly along the 

green belts and drainage lines. 

Veld condition Fair to poor, due to moderate to high levels of utilisation. 

Carrying capacity 15 ha/lsu 

Management These habitats are generally over-utilised by grazers and it should 

be protected against continued overgrazing. No burning or feeding 

should be done on these plains. 

 

 

ES Grass Species Abundance 
A Stipagrostis uniplumis 2 

A Digitaria eriantha 1 

A Heteropogon contortis 1 

   

T1 Enneapogon pretoriensis 3 

T1 SchIzachyrium jeffreysii 3 

   

T2 Eragrostis gummiflua 2 

T2 Eragrostis rigidior 2 

   

T3 Aristida 3 

T3 Melinis repens 2 

T3 Elionurus muticus 2 

   

ES Tree Species Abundance 
 Combretum molle 3.5 
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 Combretum apiculatum 3 

 Vitex rehmanni 3 

 Terminalia sericea 3 

 Burkea africana 2.5 

 Pterocarpu rotundifolia 2 

 Peltophorum africanum 2 

 Grewia monticola 2 

 Rhoicissus revoiliae 1.5 

 

Pseudolachnostylus 

maprouneifolia 1.5 

 Diplorhynchus condylocarpum 1 

 Combretum zeyherii 1 

 Euclea natalensis 1 

 Dichrostachys cinerea 1 

 Ozoroa paniculosa 1 
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3.9. Conglomerate Slopes (CS) 
 

Characteristic Description 
Landscape Predominantly slopes, some crests 

Slope Slight to moderate (mostly) 

Rocky Moderate to high 

Terraces Low frequency presence 

Soil Depth Shallow and rocky with much round stones and gravel. 

Texture Loamy sands 

Stones Abundant 

Woody structure Moderately open 

Woody Size Low to medium 

Cover Mostly fair, to good 

Encroachment None 

Habitat Qualities: Fair quality habitat for grazers, although utilisation is low. Good 

quality grazing present. However, the rough conditions underfoot 

inhibits game to utilise this veld to its true potential. The browse 

sources are of good quality, and browsers do utilise this veld to a 

significant extend. 

Carrying capacity 15 ha/lsu 

Management Create feeding points in this veld, and fire could contribute to 

improve utilisation. However, this veld should be burnt together 

with other units to prevent overgrazing. 

 

ES Grass Species Abundance 
A Chrysopogon serrulatus 2.5 

A Setaria lindenbargiana 1.5 

A Heteropogon contortis 1.3 

A Brachiaria serrata 1.3 

A Brachiaria nigropedata 1.0 

A Panicum maximum 0.3 

A Digitaria eriantha 0.3 

   

T1 Loudetia simplex 2.7 

T1 Enneapogon pretoriensis 1.8 

T1 Andropogon schinensis 1.7 

T1 Andropogon schirensis 1.3 

T1 Schizachyrium sanguinum 1.3 

   

T2 Eragrostis lehmanniana 0.3 

T2 Eragrostis rigidior 0.3 

   

T3 Aristida meridionalis 2.0 

T3 Aristida 1.3 

T3 Melinis repens 0.7 
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 Tree Species Abundance 
 Combretum molle 3.0 

 Diplorhynchus condylocarpon 3.0 

 Lannea discolor 2.5 

 Mundulea sericea 2.3 

 Hexalobus monopetalus 2.0 

 Combretum apiculatum 2.0 

 Combretum zeyherii 1.7 

 Tapiphylum parvifolium 1.3 

 

Pseudolachnostylus 

maprouneifolia 1.3 

 

Englerophytum 

magalismontanum 1.3 

 Pterocarpu rotundifolia 1.3 

 Croton gratissimus 1.2 

 Rhoicissus revoiliae 1.0 

 Grewia retinervis 1.0 

 Heteropyxis natalensis 0.7 

 Rhus leptodicthya 0.7 

 Elephantorrhisa burkei 0.7 

 Maytenus tenuispina 0.7 

 Ozoroa paniculosa 0.7 

 Burkea africana 0.7 

 Combretum nelsonii 0.7 

 Grewia monticola 0.7 

 Euclea natalensis 0.7 

 Gardenia volkensii 0.3 

 Dombeya rotundifolia 0.3 

 Ochna pulchra 0.3 

 Bridelia mollis 0.3 

 Pappea capensis 0.3 

 Kirkia acuminata 0.3 

 Strychnos pungens 0.3 

 Commiphora mollis 0.3 
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3.10. Broken Conglomerate Plains (BCP) 
 

Characteristic Description 
Landscape Level to slightly sloping plains 

Slope Slightly sloping to level. 

Rocky Low. 

Terraces The landscape consist of terraces and plateaus with rocky ridges 

in between. The rocky ridges correspond with the Conglomerate 

Slopes. 

SoilDepth Moderately shallow to deep. 

Texture Loamy sands 

Stones None or few. 

Woody structure Moderately open. 

WoodySize Low to medium sized trees. 

Cover Fair to good. 

Enchroachment None 

Habitat Qualities: Good grazer habitat, due to the fact that the terrain is level and the 

soils sandy. The veld condition is however not good. Fair browser 

habitat due to the relative abundance of palatable browse species. 

Carrying capacity 15 ha/lsu 

Management These habitats are slightly prone to over-grazing and it should be 

protected against continued overgrazing. No burning or feeding 

should be done on these plains. 

 

ES Grass Species Abundance 
A Brachiaria serrata 1.5 

A Diheteropogon amplectens 1.0 

A Setaria sphacelata 1.0 

A Heteropogon contortis 0.5 

   

T1 SchIzachyrium jeffreysii 2.5 

T1 Loudetia simplex 1.0 

   

T2 Eragrostis gummiflua 2.5 

T2 Sporobolus festivus 2.0 

T2 Eragrostis racemosa 1.5 

T2 Digitaria monodactyla 1.5 

T2 Eragrostis rigidior 1.0 

   

T3 Aristida 2.0 

T3 Melinis repens 1.5 

T3 Elionurus muticus 1.0 

T3 Cyperaceae 0.5 
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ES Tree Species Abundance 
 Terminalia sericea 2.5 

 Combretum zeyherii 2.0 

 Combretum apiculatum 1.0 

 Burkea africana 1.0 

 Ozoroa paniculosa 0.5 

 Peltophorum africanum 0.5 

 Combretum molle 0.5 

 Dombeya rotundifolia 0.5 

 Maytenus tenuispina 0.5 

 Faurea saligna 0.5 
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3.11. Basins Veld (BV) 
 

 

This is a very variable veld unit, with areas of deep sands, rocky outcrops and ridges, even 

extended solid rock floors and gravelly to rocky soils. 

 

Its characteristics vary according to the land surface. 

 

Characteristic Description 
Landscape Level to slightly sloping plains/plateaus/basins. Basins are wide, 

more or less round areas that slopes towards a central drainage 

line. 

Slope Slightly sloping to level. 

Rocky Low to very high. 

Terraces Limited 

SoilDepth Shallow to deep. 

Texture Loamy sands 

Stones None to abundant. 

Woody structure Moderately open to dense.. 

WoodySize Low to tall sized trees. 

Cover Poor  to good. 

Enchroachment None 

Habitat Qualities: Grazer habitat of varying quality, due to the fact that the terrain is 

level and some of the soils are sandy. The veld condition is 

however not good. Fair browser habitat due to the relative 

abundance of palatable browse species in some areas. 

Carrying capacity 15 ha/lsu 

Management Some areas are slightly prone to over-grazing and the unit should 

be protected against continued overgrazing. No burning or feeding 

should be done. 

 

Surveys of samples of the sandy portions of these basins yielded the following: 

 

ES Grass Species Abundance 
A Digitaria eriantha 2 

A Setaria sphacelata 1 

A Stipagrostis uniplumis 1 

   

T1 SchIzachyrium jeffreysii 3 

T1 Enneapogon pretoriensis 2 

   

T3 Melinis repens 3 

T3 Aristida 3 

T3 Perotis patens 2 
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 Xerophyta 1 

   

 Tree Species Abundance 
 Vitex rehmanni 3 

 Terminalia sericea 3 

 Combretum molle 3 

 Pterocarpu rotundifolia 3 

 Mundulea sericea 2 

 Combretum zeyherii 2 

 Burkea africana 2 

 Dichrostachys cinerea 1 

 Peltophorum africanum 1 

 Ozoroa paniculosa 1 
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3.12. The Sweet Rock  Hills 
 

These are rocky hills and slopes consisting of volcanic rocks which are more nutrient rich than 

the sedimentary rocks underlaying the rest of Kwalata. In terms of woody structure, species 

composition and all other characteristics, there is however not much difference between these 

hills and the rest, and the unit is rather limited. In neighbouring farms the plains that have formed 

from this rock does however differ substantially, but on Kwalata these rocks are only represented 

by undulating, rocky landscapes. Although the grazing is not utilised more than the adjacent 

conglomerates unit, the browse sources are utilised more by browsers and elephant. 

 

Characteristic Description 
Landscape Predominantly slopes, some crests 

Slope Slight to moderate (mostly) 

Rocky Moderate to high 

Terraces Significantly present 

Soil Depth Shallow and rocky. 

Texture Loamy sands 

Stones Moderately abundant 

Woody structure Moderately open 

Woody Size Low to medium 

Cover Mostly good 

Encroachment None 

Habitat Qualities: Fair quality habitat for grazers, although the terrain tend to be 

rugged. Good quality grazing present. However, the rough 

conditions underfoot inhibit game to utilise this veld to its true 

potential. The browse sources are of good quality, and browsers do 

utilise this veld to a significant extent. 

Carrying capacity 15 ha/lsu 

Management Fire could contribute to improve utilisation. However, this veld 

should be burnt together with other units to prevent overgrazing. 

 

 

 

ES Grass Species Abundance 
A Setaria lindenbargiana 3 

A Brachiaria serrata 3 

A Diheteropogin amplectens 2 

A Themeda triandra 2 

A Digitaria eriantha 2 

A Brachiaria nigropedata 2 

A Heteropogon contortis 1 

   

T1 Schizachyrium sanguinum 3 

T1 Loudetia simplex 3 

T1 Enneapogon pretoriensis 2 
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T1 Andropogon schirensis 2 

   

T2 Enneapogon scoparius 1 

   

T3 Aristida meridionalis 2 

T3 Melinis repens 2 

T3 Aristida junciformes 2 

T3 Aristida 2 

 Xerophyta 2 

   

ES Tree Species Abundance 

 

Englerophytum 

magalismontanum 3 

 Diplorhynchus condylocarpum 3 

 Combretum molle 3 

 Ochna pulchra 2 

 Bridelia mollis 2 

 Ziziphus mucronata 2 

 Tapiphylum parvifolium 2 

 

Pseudolachnostylus 

maprouneifolia 2 

 Burkea africana 2 

 Combretum apiculatum 2 

 Lannea discolor 2 

 Kirkia acuminata 2 

 Hexalobus monopetalus 2 

 Maytenus heterophylla 1.5 

 Peltophorum africanum 1 

 Euphorbia cooperii 1 

 Dombeya rotundifolia 1 

 Rhus leptodicthya 1 

 Elephantorrhisa burkei 1 

 Pappea capensis 1 

 Ozoroa paniculosa 1 

 Euclea natalensis 1 

 Combretum zeyherii 1 

 Grewia monticola 1 

 

 

3.13.  The Green Belts and Bush Clumps  
 

The green belts consist of vegetation growing on geological faults into which lava have been 

forced from below and which solidified in the form of volcanic rock eg. dolerite and diabase. 

These rock types weather into soils with a considerably higher nutrient status. The 

dolerite/diabse intrusions therefore generally contain much more palatable vegetation. The soil 

qualities have also been improved by the formation of many termitaria (termite mounds), of 
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which many cannot be distinguished as such any more. Water also tend to accumulate in these 

geological faults, providing even more favourable conditions for the vegetation occurring on it. 

Many grass and woody species occurring in the surrounding vegetation communities can also be 

found on these faults, but they tend to grow to much taller heights, and also tend to remain green 

for much longer periods. In addition, many evergreen and highly palatable woody species, as 

well as many palatable grass species flourish along these fault lines/geological intrusions. All 

species of game, but particularly the browsing species, benefit very much from these “green 

belts”. The elephant of Kwalata have selectively utilised the woody plants of these green belts to 

such an extent that severe degradation of these otherwise very productive habitats have taken 

place. 

 

Scattered throughout many of the habitats, particularly the more level areas such as the plains, 

plateaus and valleys, old as well as active termite mounds were formed. The termites produce a 

type of saliva which bonds soil particles together, and furthermore the termites transport clay-

rich soils up to the surface and this result in nutrient rich “heaps” in and on which very palatable 

vegetation established. The vegetation of the termite mounds corresponds largely to that of the 

green belts, and is favoured by browsers and elephant, as well as grazers. Again, many palatable 

evergreen woody species occur on these termitaria. 

 

These habitats - termitaria and green belts - are of great importance to the browsing species of 

game, particularly during the winter, when nutrient-rich green browse is available. 

 

The grass on these green belts and termite mounds are usually heavily utilised, and identification 

is often impossible. Nonetheless, an indication of the grass species composition could be 

provided. The diversity of tree species in these green habitats is very high: 

 

ES Grass Species Abundance 
A Panicum maximum 2.3 

A Heteropogon contortis 0.3 

A Setaria sphacelata 0.3 

A Panicum deustum 0.2 

   

T2 Eragrostis gummiflua 0.5 

T2 Enneapogon scoparius 0.3 

T2 Eragrostis rigidior 0.2 

   

T3 Cynodon dactylon 0.9 

T3 Melinis repens 0.5 

T3 Perotis patens 0.3 

T3 Aristida 0.3 

   

Tree Species Abundance 
Combretum zeyherii 1.9 

Grewia monticola 1.6 

Pappea capensis 1.6 

Combretum molle 1.3 
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Dombeya rotundifolia 1.1 

Rhus pyroides 1.1 

Euclea crispa 1.0 

Terminalia sericea 0.9 

Schotia brachypetala 0.9 

Maytenus polyacantha 0.9 

Olea europaea africana 0.9 

Grewia flava 0.8 

Carrisa bispinosa 0.8 

Ziziphus mucronata 0.8 

Acacia caffra 0.8 

Pterocarpu rotundifolia 0.8 

Lannea discolor 0.8 

Peltophorum africanum 0.8 

Grewia flavescens 0.8 

Euphorbia ingens 0.8 

Rhus leptodicthya 0.7 

Euclea natalensis 0.7 

Vitex rehmanni 0.7 

Lippia javanica 0.7 

Acacia robusta 0.6 

Ehretia rigida 0.6 

Acacia karroo 0.6 

Berchemia zeyherii 0.6 

Ficus thonningii 0.6 

Burkea africana 0.6 

Cussonia spicata 0.6 

Acacia burkei 0.4 

Bridelia mollis 0.4 

Faurea saligna 0.4 

Rhoicissus revoiliae 0.4 

Maytenus heterophylla 0.3 

Gardenia volkensii 0.3 

Mystroxylon aethiopicum 0.3 

Englerophytum 

magalismontanum 0.3 

Dichrostachys cinerea 0.3 

Ozoroa paniculosa 0.3 

Acacia robusta 0.3 

Ochna pulchra 0.3 

Diplorhynchus condylocarpon 0.2 

Combretum nelsonii 0.2 

Combretum apiculatum 0.2 

Securidaca longipadunculata 0.2 

Brachylaena rotundata 0.1 

Clerodendrum glabrum 0.1 
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Strychnos cocculoides 0.1 

Strychnos pungens 0.1 

Croton gratissimus 0.1 

Acacia ataxacantha 0.1 

Mimusops zeyherii 0.1 

 

 

4 WILDLIFE 

 
4.1.  Game numbers and Stocking Rates 

 

The estimated game numbers on Kwalata are as follows: 

 
Elephant 20 

Buffalo 8 

Zebra 200 

Waterbuck 80 

Eland 40 

Wildebeest 200 

Waterbuck 80 

Red hartebeest 7 

Gemsbok 30 

Blesbok 30 

Impala 450 

Warthog 200 

Giraffe 40 

Nyala 25 

Elephant 20 

Kudu 300 

Bushbuck 20 

 

This constitutes a stocking rate of 8.7 ha/LSU (665 LSU) in total, while the grazer stocking rate 

is 14.8 ha/LSU and the browser stocking rate is 21.4 ha/LSU. 

 

In the buffalo camp a further 17 buffalo, 12 nyala, 10 zebra, 50 impala and 25 kudu is kept. 

 

The sable camp has 33 sable and 15 nyala. 

 

During winter of 2016 an aerial game census will be conducted, before end of September. 

 

4.2. Carrying Capacity of Kwalata.  
 

Two categories of carrying capacity are distinguished, namely the grazer and browser carrying 

capacity. These categories are discussed separately, because the grass and tree layers respectively 

determine the two capacities. 
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4.2.1 Grazer Carrying Capacity  

 

The grazer carrying capacity (cc) of a property can be defined as the number of head of grazer 

livestock (cattle, game) that can be kept indefinitely on that property, without degradation of the 

veld and accompanying loss of potential taking place. The underlying principle of the term 

carrying capacity is thus sustainable utilisation. 

 

Carrying capacity can be expressed in ha/LSU, in other words the surface area needed to keep 

one large stock unit (LSU, the equivalent of a mature cow of 450 kg) on a sustainable basis. The 

carrying capacity can also be expressed as the total LSU’s for the whole of a property. 

 

The agricultural carrying capacity has been determined for the whole of South Africa by pastoral 

scientists of the former national Department of Agriculture. The grazer carrying capacity for 

Kwalata and adjacent areas is, according to this research, between 9 and 12 ha/LSU. The former 

figure will apply to plains veld with deep (>1 metre) soils, while the latter will apply to low 

quality veld with shallow, nutrient poor soils and high percentage of area covered by rocks. 

These figures reflect the inherent potential of the veld to carry livestock for an indefinite period 

of time without suffering degradation.  These figures were specifically applied to cattle held on 

veld which is in a climax (best possible) condition, while an acceptable and efficient rotational 

grazing programme with camps is in place, aimed at maximising utilisation of all veld and 

neutralizing the tendency of livestock to utilize certain areas less than others. In the Waterberg 

the less popular areas are usually mountainous with steep slopes and rocky land surfaces. A 

rotational camp system forces animals to utilise all palatable and moderately palatable grass 

species occurring in any given camp. The camps are supposed to enclose delimited areas of 

similar physical and botanical nature, in order to neutralise the tendency of livestock to select 

and over-graze popular areas and under-utilize less palatable areas. 

 

Because of the fact that grazers are very selective in terms of the veld they utilize, and also in 

terms of the species and plant parts they will eat, it has been proven appropriate to adapt the 

carrying capacity applied for cattle downwards with 30% for game. 

 

The fact that a burning program is implemented and had been implemented for a number of years 

means that the carrying capacity could in fact be considered higher because the burning program 

reduces the tendency of game to graze selectively, and improves the utilisation of not only 

unpalatable species of grass, but also sour areas normally avoided by grazers. 

 

The carrying capacity figures as explained above were further adapted on Kwalata to match 

variations in topography, soil depth, coverage of surface by rocks and for veld condition. Each 

veld unit was investigated and evaluated to determine it’s expected contribution to the carrying 

capacity of Kwalata - a reflection of the measure to which areas are expected to be utilised and 

indeed utilised by game. These figures are given in the discussion of the veld units. 

 

The grazer carrying capacity for Kwalata Wilderness is estimated to be 13 ha/LSU, which 

calculates to a total of 447 LSU’s.  

 

The fact that it is lower than the agricultural figure is due to the following: 
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1. A slight downward adaptation for game to compensate for the selective grazing 

habits of game (grass species- and area selectivity). 

2. The considerable surface of land that is rocky and sour. 

3. The observed difference in utilisation between veld units - a considerable 

percentage of the veld on Kwalata is poorly utilised i.e. all of the rocky and 

mountainous units. Even though the veld of these areas is in fair condition, it does 

not contribute as much to the carrying capacity of the whole ranch as do the better 

game habitats. 

 

4.2.2 Browser Carrying Capacity  

 

The browse capacity of Kwalata was estimated and should be used as a mere guideline for the 

number of browsers to be kept. Through regular monitoring of the tree layer, the appropriate 

stocking rate should be determined. 

  

The browser carrying capacity or browse capacity of an area is a function of the size of the 

property, suitable habitat and abundance or density of edible browse tree species present, 

particularly evergreen palatable species which serve as food source during the late winter period 

when all deciduous species had lost their leaves. 

  

On Kwalata there are fortunately a fair amount of habitats that contain suitable winter browse; 

these are the bush clumps and green belts, well developed riverine vegetation, slopes and rocky 

areas.  

 

If the land owner would choose to implement an extensive feeding program of browsers during 

the winter and early spring period, the browse capacity of his property could be set on a higher 

level. If not, the browse capacity as determined by the availability of winter (evergreen) browse 

sources should be taken as the guideline for the browser stocking rate of the property. If the 

decision to feed during winter is made, it is crucial that the provision of food is not stopped at 

any moment during this crucial period, because of the danger of starvation of the browsers as 

well as over-utilisation of evergreen browse plants. 

 

Over-utilisation could not only cause the demise of considerable amounts of these important 

plants, but the plants could also undergo a change in growth form through the formation of 

browse lines to the extent that very little leaves are allowed to survive and grow within the reach 

height of browsers, and the bulk of leaves are produced high up on the tree, out of reach of the 

majority of browser game. 

 

It is important to note that the browser stocking rate should not exceed an amount equalling 35% 

of the total carrying capacity, due to the added trampling effect on the land caused by browsers. 

The carrying capacity used for this guideline is the agricultural carrying capacity, as this figure 

also reflects the ability of the land to endure trampling.  

 

The guideline of 35% of the agricultural carrying capacity is merely used as an upper limit that 

should not be exceeded. It could however very well be that the browse capacity of the land is 
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lower than this guideline. Therefore it still is necessary to do regular monitoring of the tree and 

shrub layer to determine the actual browse carrying capacity. 

 

 For Kwalata a browse capacity of 7 browse units per 100 ha is proposed, amounting to 406 

browse units (163 LSU) for the whole farm. This relative conservative figure should be applied 

because of the presence of elephant, even with an extensive feeding program for browsers during 

the autumn and winter period, as there are certain unique components of the vegetation (eg. 

green belts, bush clumps etc.) which would be impacted upon seriously - this is particularly 

applicable due to the damage elephant are doing to the vegetation of these habitats. It includes all 

those habitats identified as being under severe stress due to the high elephant utilisation. It had 

been observed that where elephant had severely broken the stem and branches of a tree, the other 

browsers would often follow up by browsing heavily on the re-emerging coppice, and in the 

process not allowing the tree to recover. Many trees have perished due to this.  

 

A diversity of browsers is also a prerequisite for the proposed stocking rates, because although 

there are much similarities in species utilised, there are also differences in browse species 

utilised by different browsers and differences in the height at which the various species browse. 

The browse capacity is thus higher for a diversity of species than for only one or two. 

 

Whatever stocking rate is decided upon, it must be emphasised that a monitoring program should 

be installed to determine what the impact of the browsers are on the woody (tree and shrub) 

layer. This is needed for a timely detection of any detrimental effect on the woody layer, 

particularly as far as important browse species are concerned. It would be very counter-

productive if a too high browsing pressure causes browse trees to die off, or if browse lines were 

to form at heights higher than where the browsers can reach. 

 

4.3. Proposed Game Numbers 
 

Kwalata is essentially a hunting farm and therefore a wide diversity of species is required. Not 

all species are however well adapted to the habitats on Kwalata and populations of such species 

will not flourish, although individuals may survive. Examples of these are gemsbok, nyala and 

red hartebeest.  

Those species that fare well on Kwalata and of which viable populations can and do flourish on 

the reserve was included in the proposed species populations. Small groups of the other species 

are introduced and are hunted within a year or two. 

 

The following table contains the species that do well on Kwalata and proposed numbers of the 

maximum size of the population of each: 

 
Eland 40 Red hartebeest 30 

Elephant 8 Warthog 40 

Giraffe 20 Waterbuck 60 

Impala 300 Wildebeest 300 

Kudu 150 Zebra 300 

Blesbok 50   

    



 
47 

 

The game species listed above (excluding the elephant) will be kept at a sex ratio of 50% of each 

sex. 

 

If at all possible and as soon as possible, the elephant population should be reduced to at least 8 

animals only. 

 

5 MANAGEMENT PROPOSALS 
 

5.1. Management Objectives  
 

Clear management objectives are imperative before any management strategies and actions can 

be decided upon and implemented. If such objectives have not been determined, a situation could 

come about where different actions could be taken that actually neutralize the effect of each 

other, whereby money and time spent on these management actions are wasted. In order to 

achieve a desired effect, some management actions might have to be applied for long periods - 

many months or years - or have to be repeated every year at the same time. If these are not 

continued, the original steps  taken are more often than not rendered futile and again time, 

manpower and money was wasted. 

 

The most important reason, however, why clear objectives is needed is that it provides the 

direction and basis, together with the characteristics of the resources, on which decision making 

can be built.  

 

The objectives as far as the elephants are concerned are covered only partly under this heading. 

Objectives for their management are dealt with in the chapter on elephants. 

 

5.1.1 Chief Objectives  

 

The approach of the management proposals for Kwalata is that the owner needs to achieve 

ecologically and financially sustainable objectives: 

 

1. Production Objective: To achieve and maintain the highest sustainable production rate of 

game, from which income can be generated. 

2. Conservation Objective: The least possible disturbing/degrading impact of the land use 

strategy (game ranching) on the resources. The land must in other words remain as 

undisturbed/pristine as possible. It is a proven and widely accepted fact that the productivity of 

land will decline if degradation of that land takes place through over-utilisation and other poor 

management practices. 

3. Financial Objective: viability - the farm should generate a profit  and the wildlife management 

should strive towards achieving that. If there is no profit, the land use form (game farming) has 

no future. 
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The most important means to achieve this financial objective is through hunting. Wildlife-based 

eco-tourism and live sales of animals which are not suitable as hunter’s trophies is to be 

implemented to augment income. 

 

The elephants of Kwalata serve to enhance the experience of the hunters - already merely 

through their presence - and from time to time an elephant bull might become available to be 

hunted. Therefore elephant should remain on Kwalata. 

 

5.1.2 Goals / Objectives  

 

In order to achieve the above main objectives, the following goals/objectives are proposed (many 

of these partly or completely incorporate others): 

 

 

 Increase productivity of game 

 

 Keep the most suitable game species. 

 To keep the game in a healthy and productive condition 

 To introduce/keep as wide a diversity of indigenous game species suitable for the 

area 

 To keep game numbers at the highest possible level without compromising the 

principle of sustainable utilisation, while adhering to sound practices regarding 

viable population size and genetic diversity 

 Breed expensive species through an intensive or semi-intensive program. 

 Increase the carrying capacity of the veld 

 Installing a supplementary feeding program to supplement the energy and nutrient 

shortages of the veld, which is due to the inherent deficiencies of this system and 

the fact that game cannot migrate to nutritious grazing fields outside of the area 

during critical periods eg. winter. 

 Increase/improve the carrying capacity of the property. 

 Improve the acceptability / palatability and usage of under-utilised areas 

 Recover potential that was lost through veld degradation caused by past land use 

practices - rehabilitation 

 To improve the veld condition to it’s optimum, and to maintain the veld in it’s 

optimal and healthy state 

 To re-instate fire and grazing as driving forces of the vegetation in order to 

prevent changes in the vegetation to an unnatural state, as well as to achieve the 

highest possible carrying capacity 

 Optimizing carrying capacity includes to manipulate game into utilising resources 

in all areas and veld types on the farm, as well as to supplement energy and 

nutrient shortages of the veld which could otherwise limit the carrying capacity.  

 

 The following objectives and actions will also assist in achieving the highest possible 

sustainable carrying capacity: 
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 To keep species of game that is less inclined to selective veld and grass species utilisation 

in higher numbers, in order to achieve the objective of improved spread of veld utilisation 

- thus, to adapt the numbers and ratio’s of the different species of game, with more 

emphasis on the coarse grass grazers and species adapted well to the utilisation of rocky 

and mountainous veld and to limit the numbers of selective grazers as well. 

 To provide water in or within convenient reach of all areas of the property to achieve the 

objective of improved spread of veld utilisation 

 To implement a burning program  

 

Particular ecological problems and issues on Kwalata are as follows: 

 

 Due to the wide diversity of habitats on Kwalata, there are major differences in 

palatability between habitats. Some are currently and/or potentially under threat of being 

over grazed.  

 Some areas are so under-utilised that it does not substantially contribute to the carrying 

capacity of the land. 

 Due to the large percentage of sourish mixed to sour veld occurring on Kwalata, nutrient 

and mineral shortages can be expected 

 The stocking rate of grazer game is currently below the carrying capacity of the land, 

which allows recovery to take place in certain areas. 

 Varying degrees of damage have been done by elephant to individuals and populations of 

a variety of important browse plants, a factor that could and certainly have caused a 

decline in browse capacity. 

 Control of elephant numbers is a challenge 

 

5.2. Management Strategy  
 

The objectives and management tools that have been mentioned above should all be kept in mind 

when an overall strategy and the goal-specific management actions are decided upon. 

 

For Kwalata the following are proposed as the pillars of the general management strategy: 

 

 Keep well within the carrying capacity of the property. 

Through this approach the game should, under normal climatic conditions, remain 

in a sound condition due to sufficient food intake in terms of both quality and 

quantity, and their resistance to disease and internal and external parasites should 

be high enough to prevent unacceptably high losses. They will reproduce at a rate 

as high as possible, will not easily come under social stress and most other 

problems will be sorted out from the onset. Furthermore, it will enable recovery 

of degraded areas, and allow the species composition of over grazed areas to 
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recover. This approach is particularly advisable following under-average rainfall 

years. See the tables under  section 2.3. Proposed Game Species and Numbers. 
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 Implement a supplementary feeding program 

Providing a balanced supplementary feeding program  in the form of 

pellets, blocks or licks, and assuring that no phosphate or any other 

shortages are experienced, should result in the game being in good 

health, remaining optimally reproductive and having resistance against 

pests and diseases. 

 

 Provide fodder / complete feed to browsers during winter 

 Prevent browsers from becoming under-fed and/or doing too much 

damage to browse sources during winter by providing fodder eg lucern 

and/or complete game feed pellets, on elevated (1,5 m high) platforms 

to prevent other game from using it. This food must be made available 

to browsers on a regular basis, in quantities sufficient to ensure the 

survival of browsers. In the presence of elephant, which will destroy 

structures if it were placed on poles, sturdy concrete or concrete-and-

stone structures should be used. 

 Keep a balance between the different species of game and the stocking rate of 

each feeding class eg between grazers and browsers, and between unselective 

and selective grazers. 

 Provide licks/feeds in areas where game under-utilise the veld, and do not 

provide it in areas where veld needs to be rested eg some sweet veld areas. 

 Implement a burning program  

Areas that are identified as priorities for burning each year should be 

burnt at the beginning of spring, but only if it fits in with the overall 

plan of actions for that particular year. 

 

 

5.3. Water Provision  
 

Apart from the obvious need for drinking water for game throughout any game ranch, 

a need to have water in certain crucial areas for management purposes also exists. 

 

Due to the dependance of most game on water, the common species of game spends 

the majority of its life within 2 km from water. Therefore areas further away from 

water tend to be under utilised, particularly if those areas do not present attractive 

habitat to game eg. rocky sour veld. 

 

The placement of water holes in under utilised areas can assist in improving the 

utilisation of the resources in that area. 

 

Water provision infrastructure (number of water sources & distributionon thereof) on 

Kwalata is sufficient to support the objectives (see discussion under the heading 

Water 2.4) 

 

5.4. Supplementary Feeding  
 

Supplementary feeding is a must throughout the year on Kwalata. The leached and 

nutrient poor soils of the whole Waterberg result in many mineral shortages, 

particularly phosphates. During winter when nutrients in the grazing are in short 

supply, this effect is particularly problematic.  
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Licks, blocks or pellets containing mineral and trace element supplements should be 

given during summer and winter. Particular attention should be given to the 

supplementation of phosphates. The regular game licks and feeds available 

commercially usually contains this mineral in high enough levels, but it must be 

ascertained that it is included when supplementary licks or blocks are bought. 

 

Supplementing the elephants’ diet should reduce the need for them to feed so 

destructive, because much of the nutrients they seek by breaking and pushing over 

trees they should get from the supplements. 

 

During winter supplementation of protein is very important, as this nutrient is 

essential amongst others for the functioning of the rumen micro-organisms in game. 

Supplementation of energy could also be provided, is deemed sound practise but is 

not necessarily crucial. 

 

For browsers the winter period is also critical, because of the limited number of 

evergreen browse species present on Kwalata and the Waterberg as a whole. Browsers 

will also utilise the mineral and protein supplements as described above. 

 

The licks and feeds should be used as a measure to manipulate game to use under-

utilised veld, by placing it in such veld, and not in already popular and over-grazed 

areas.  

 

It is proposed that a number of points for the placement of licks and feeds are created, 

in under-utilised areas. Game should actively seek out the licks and feeds, even 

though it is not in the areas where they usually concentrate. This practise will have the 

added benefit that game will take what they need, and not more - which could be a 

problem if they find the licks and feeds where they are spending most of their time 

anyway. 

The safest option for both grazers and browsers is to provide a complete game feed, 

containing roughage, energy, protein and minerals during the winter months at 

amounts equal to 3% of the mass of all game on the property. This will ensure that 

minimal losses of game are experienced, particularly following under-average rainfall 

seasons, and that they remain in a healthy condition throughout. This is however very 

expensive to do, and therefore it is proposed that only the browsers be fed, while the 

diet of the grazers should just be supplemented through the use of licks. 

 

Copper, zink and iron shortages are known to often occur in the Waterberg veld, and 

particular attention should be paid to ensure sufficient supplementation of these 

elements. 

 

It is sound practise to have regular tests done - hair samples, blood, saliva, bone, liver 

and dung samples can be taken to veterinary institutions for tests on possible 

shortages. Allowing for a balanced diet by making sure that supplementation of all 

minerals and other nutrients are done through licks and feeds is in any case advisable 

if no knowledge exists regarding the particular shortages of any given area. 

 

It is advisable to employ an experiment with phosphate licks to ensure that no 

shortages of this important nutrient occur. Place phosphate licks out at a number of 

predetermined sites, and let the intensity of usage determine the rate at which this is 

supplied. Do this experiment after provision of a balanced supplementary lick, with 

phosphate included, have been done for a number of weeks. 
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5.5. Emergency Feeding Program 
 

Should a severe drought occur or a very large portion (80% or more) of Kwalata be 

burnt, and the elephant as well as other animals are faced with serious food shortages, 

the following strategy will be followed: 

 

 Kwalata does have a 2 ha lucern land from which emergency feed could be 

sourced; it is however too small to feed all animals during an emergency 

 In addition to the lucern that are grown by Kwalata, more will be bought in, as 

well as other sources such as peanut-hay, grass bales or other types of fodder. 

 Complete game feed pellets will be purchased and provided to the animals. 

 In the case of a drought, the pending food shortage will be predictable over a 

longer period e g the winter period following a very dry rainy season, and a 

wider range of actions can be implemented. In such a case the following will 

be done: 

o If the budget does only allow the purchase of a limited amount of food, 

the game numbers, primarily of the less expensive, more common 

species, will be brought down through hunting and culling to levels at 

which the budget can provide. In such a case the more expensive 

and/or more valuable (from a conservation perspective) animals will 

recieve priority treatment, including sable (in camps), buffalo (in 

camps) and the elephants. 

o Food will be made available at the water points to ensure the animals 

do find it. 

o Food will be made available at a rate of at least 4.5 kg per LSU per day 

1% of body mass/day) of complete game feed pellets; at the proposed 

stocking rates this would calculate to 2,75 metric tonnes per day. In the 

case of fodder, double that amount will be required. 

o The elephant will be provided with food where they are found on the 

reserve, if they do not readily find the food at the water holes. 

 

5.6. Burning Program  
 

5.6.1 Background 

 

Fire has always played a crucial role in the maintenance of savanna areas, and 

together with rainfall and grazing it is considered the most important and dominant 

driving force maintaining the savanna ecosystem. The most important role of fire is 

maintaining the balance between the grass and tree layer, as well as maintaining an 

optimal vegetative species composition. 

 

Fire can however cause degradation of veld, particularly if too frequent burning takes 

place, or if veld has been allowed to build up excessive fuel loads which results in 

destructively hot fires. The absence of fire is also detrimental - large areas of the 

savannas of southern Africa suffers serious bush encroachment largely due to the 

absence of fire, or infrequent burning regimes. In sour veld areas, such as the 

Waterberg, fire also serves to improve the quality of veld through the removal of old, 

coarse grass material, as well as the promotion of more palatable grass species, and 

the reduction of the amount of unpalatable sour grass species in the veld. 
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Fire kills off many seedlings and young trees, and even larger trees as well, thereby 

preventing encroachment, and opening up the woody layer. 

 

Fire can only be used with success if applied correctly. In the first place veld should 

not be burnt too frequently. On Kwalata a frequency of about once every three to four 

years is considered  appropriate; the inter-burning periods could be shorter or longer 

depending on the rainfall. If the fuel load is too low in an area, the fire would not 

spread through the area to be burnt, and it should not be considered. 

 

The season in which a burn is to be executed is also important. The best time to burn 

is usually during early spring, following the first good rainfall of at least 10 to 15 mm. 

This will ensure that the burnt veld is not exposed to adverse weather and wind 

erosion, as it will soon sprout and form enough grassy cover to protect itself against 

heat, wind and the impact of falling raindrops. 

 

Different types or intensities of fire can also be achieved - a cool fire, usually the 

desired type, is achieved by burning during the coolest times of the day, by burning 

downwind which causes the fire to run through the veld at a higher speed and in the 

process not damaging the tuft base’s of grass plants, and when the air moisture 

content is high. If fire is needed for the removal of old and dead grass material from 

the veld, and/or to improve utilisation of that veld, a cool fire should be used.  

 

If fire is needed to control bush encroachment, a hot fire - upwind, hot time of the day 

and a high fuel load - is needed. 

 

Before any tract of land is burnt, an inspection to determine the fuel load (mass of 

grass material per hectare) and veld condition should be done beforehand. Veld in 

poor (over grazed) condition should not be burnt. 

 

5.6.2 Burning Program 

On Kwalata fire is only needed to improve utilisation of unpalatable and under-grazed 

veld.  

A burning program had been implemented on Kwalata a number of years ago, and this 

is recommendable due to the fact that fire has always played a major role in the 

development and maintenance of the Waterberg vegetation communities. 

 

The main objective of the program should be to improve the levels of utilisation of 

less popular veld types on Kwalata, but also to thin out the woody layer and prevent 

bush encroachment from taking place. 

 

A secondary, though also quite important, objective is to remove old, dead grass 

material from tufts and thereby improving the palatability and nutritient content of 

grazing – old and dead grass matter has very little in terms of nutrient content and 

palatability to offer grazers. 

 

Burning should however only be done during times when the veld is in a suitable 

condition to burn - in a climax or post-climax phase (where decreaser and/or increaser 

1 grasses dominate), as well as when enough grass material have been produced to 

carry a fire to destroy seedlings of encroachers. 

 

Before any burning program is executed, a survey of these criteria should be 

undertaken, on which the burning program for the particular year can be based. 
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Management of Kwalata have already identified burn units and been implementing a 

burning program for a numbers of years. The Burn blocks are shown on map 7. 

 

A burning frequency of between 3 and 5 years is recommended, depending on the 

rainfall and veld condition.  

 

The proposed burning program will consist of the following steps: 

 

1. Rainfall Assessment: At the end of the rainy season, assess the rainfall 

efficiency by the following criteria, : 

a. Was it above or below average (below average = 15% less than 

average). 

b. Was the previous year above or below average. 

c. What is predicted by the Weather Bureau for the year ahead 

d. Was the rainfall well spread over all months of the season compared to 

the average monthly rainfall, or were there very dry months? 

e. Was the end-of –season months (March-April) very dry? 

If the rainfall was below average and any of the other factors were not good, the 

decision to burn should be reconsidered, and burning should only be done where the 

grass biomass is very high (see step 2: Pre-Burn Inspection). 

f. Where uncertainty exists, contract a suitably qualified consultant to 

assist further with the decision making. 

2. Pre-Burn Inspection: In addition to the rainfall evaluation, evaluate the burn 

blocks to identify the most suitable block(s) to burn, if any, towards the end of 

the growing season (March-April). If necessary, contract a qualified consultant 

(wildlife/game farm ecologist or pasture scientist) to assist with the decision 

making. A veld condition assessment as well as disk-pasture meter survey to 

determine the standing grass biomass is recommended, although a quick 

assessment by a professional should provide the necessary guidance. The more 

of the following criteria are applicable, the more burning is recommended:  

a. If the grass stands in general are tall, dense and/or thick as opposed to 

sparse, loose and/or “transparent” – one can see through the tufts; 

b. If the grass layer is dominated by strong, tall and/or dense tufts; 

c. If moribund tufts (tufts with primarily dead, grey stems and leaf 

material which can be easily separated from out of the tuft) are 

common. 

d. If very little of the grazing is utilised, or if the grazing is utilised 

primarily selectively (only small tufts between the larger tufts are 

grazed) 

3. At least one complete block but not more than 2 of the blocks should be burnt 

at a time 

4. Whatever the conditions, do not burn a block that had been burnt the previous 

year or the year before that – not more often than once every 3rd year. 

 

Fire breaks 

 

Along most of the fences of Kwalata roads were made to patrol the fences, and these 

can, if maintained properly, be used as fire-breaks to prevent fires from burning onto 

Kwalata, or to burn wider firebreaks onto should a fire threaten Kwalata. However, in 

some places the terrain is too rugged (rocky) to drive. In such areas a strip of 
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vegegation should still be cleared along the fence to act as a fire break, or 

alternatively the road closest to the fence should be employed as a fire break should it 

be impractical to create one along the fence. 

 

Along the inner boundaries of the burning blocks, the reserve roads act as firebreaks, 

also to control a fire that might have managed to enter the reserve. To improve the 

effectiveness of these roads as firebreaks, it is proposed that the “middelmannetjie” (if 

there is one) always be kept short, and that the road verges be cleared of all tall grass 

tufts and thick bush which could aid in the transfer of flames over the road. 

 

5.7. Game Reductions  
 

Every year a decision has to be taken on the amounts of game to be reduced, as this is 

the most important management action that can be taken to protect the valuable 

natural resources of a game farm, and to prevent animals from coming under stress 

due to food shortages. The best period for reducing game numbers is during winter, 

wether the method be hunting, culling or capture, because of the cool weather. 

Animals should rather not be captured during hot days as this could threaten their 

lives, and during hot periods venison could become spoiled if not cooled soon enough 

after death. 

 

A decision on the numbers to be taken off should be made early in the year, just after 

the results of the vegetation monitoring becomes known, to enable management to 

make preparations in time. Game numbers should be monitored regularly by means of 

an aerial census, and the results should be compared with the carrying capacity and 

ideal game numbers for the project. 

 

Through hunting, and culling and/or live capture, game numbers will be brought to 

within the carrying capacity and the final numbers will be removed before the end of 

September every year: 

 

Those game species which exceed the numbers in the table of proposed game 

numbers (section 4.3 Proposed Game Numbers) should be reduced annually to match 

the numbers proposed for each species, through the recommended reduction methods. 

Because hunting is conducted throughout the year, no time frame can be provided, but 

the game numbers should be at the proposed levels when the next rainy season starts, 

usually mid-September to mid-October. Animals not to be hunted should be culled or 

captured and removed before that period, during July, August and/or early September, 

before the day temperatures are to high. 

 

Game capturers such as Mpatamatcha Game Capturers or Waterberg Game Dealers 

can be contracted to the capturing. It must be noted that the decision to sell game 

should be made sooner than later, to avoid a bottleneck period towards the end of the 

winter, allowing not enough time for the capture operation.  

 

In cases where numbers to be removed are too low to be sold at a profit, the animals 

can be culled or captured and sold during the following year, provided average or 

above-average climatic conditions are expected. 

 

5.7.1 Required Game Numbers Adaptation 

 

The following numbers of game should be removed before end of August 2016: 
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Giraffe 20 Remove 

Impala 150 Remove 

Kudu 150 Remove 

Warthog 160 Hunt ad lib 

Waterbuck 20 Remove 

The following numbers of game should be added, through breeding, to the current 

populations to rectify the species composition to suitable proportions: 

 

Wildebeest -100 Breed up 

Zebra -100 Breed up 

 

It is recommended that the red hartebeest population be augmented, as soon as 

possible, with at least 20 animals to improve the viability of the population. 

 

5.8. External parasite control  
 

Many game ranches have serious problems with ticks, and the Waterberg and other 

sour-veld area are notorious for their tick densities. It is therefore a good management 

practise to ensure that game, and particularly those which are very sensitive to tick 

infestations eg. eland, waterbuck and sable, as well as gemsbok be treated on a regular 

basis. 

 

It is important to remember that a healthy animal is much more resistant to tick 

infestations. Therefore the most important measure to protect all game against damage 

to their health through ticks, is to ensure a good, healthy and balanced diet. Over 

stocking of veld, leading to feeding-stress, could therefor break down resistance and 

cause damage or losses to game. 

 

The use of some form of tick control is advised for Kwalata, such as the Tick-Off 

parasite control system, or Duncan applicators. This is particularly applicable to the 

expensive game in the sable and nyala camps, where such control is much easier as 

well.  

 

Additives to feeds and licks could also be considered, particularly where no serious 

problems are experienced, or where extra measures apart from the applicators are 

deemed necessary. 

 

Alum (Afr. aluin) containing salt licks could be used, and could be prepared as 

follows: 

 

Two bags of coarse salt (grade 1) is used as a base for the lick. Dissolve 500 grams of 

alum by boiling it in 10 litre of water. Mix with the salt, with one bag of de-loamed 

(Afr. ontleemde) bone-meal, and one bag of  K-3000 molasses. 

 

Aloe-containing mixes could also be considered. 

 

When feeding of game is done, the use of the Duncan applicator or similar device 

could also be considered, if the problem is not brought under control by the use of the 

tick-off applicator alone. 

 



 
58 

The usual practise is that an applicator is placed at all major focus points of game 

activities, and all areas of the farm utilised by game should be covered to prevent a 

situation where some animals does not get dosed. This does pose a problem in that the 

placement of feed and licks should be used as a tool to manipulate game into utilising 

less preferred veld better. 

 

Therefore it is proposed that four or five focus points for the placement of licks and 

feeds are created, in under-utilised areas, and the applicators deployed at these points. 

Game should seek out the licks and feeds, even though it is not in the areas where 

they usually concentrate. This practise will have the added benefit that game will take 

what they need, and not more - which could be a problem if they find the licks and 

feeds where they are spending most of their time anyway. 

 

Animals infested with ticks should also be noted when monitoring of game is done. 

 

 

5.9. Exotic Plants 
 

Along the Goud river a limited number of bluegum trees occur (about 10). These will 

be cut down and the stumps treated with a herbicide such a Access 240 SL (L4920) 

Super, before 1 December 2015. Regular follow-up will be done to ensure the trees 

have indeed died and no regrowth takes place, namely for 6 months after treatment, 

and thereafter annually to ensure that no late regrowth occur. 

 

During the annual veld condition assessments, vulnerable habitats such as the river 

banks will also be monitored for exotic plants which will then be dealt with according 

to guidelines of the Working for Water Program 

(http://www.dwaf.gov.za/wfw/Control/). 

 

5.10. Degraded Habitats 
 

Degraded habitats are not a problem on Kwalata, and the closest thing to that can 

rather be described as modified habitats, and it consist of the following: 

 

Old lands (see vegetation map) – all of the old lands have stabilised well, and 

although some of them indeed became slightly overgrown by siver cluster leaf, no 

specific management of these are required because the situation stabilised and bush 

encroachment did not take on serious proportions. It is therefore not considered 

necessary to control the bush densities on these limited areas. 

 

Old Famr Yeards/Cattle Kraals – these have also recovered to such an extent that no 

management inputs are required apart from regular evaluation (annually, during veld 

condition monitoring) to ensure no degradation takes place. These areas still tend to 

be overgrazed, but have stabilised through the establishment of a stable grass layer 

including amongst other the couch grass (Cynodon dactylon). No management inputs 

are required at the moment, apart from regular, annual evaluation. 

 

It is also not recommended that watering and/or supplementary feeding be done on 

these sites, to prevent over-utilisation and trampling of these habitats. 
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6 ELEPHANT 
 

6.1. Background and Characteristics  
 

The elephant is a very adaptable species which occurs in a wide range of habitats in 

southern Africa - from the deserts of Namibia, through savanna and grasslands to 

woodlands and forests, and will utilise a wide range of food sources, including grass, 

forbs, leaves, twigs, bark, fruit, pods, flowers and roots. 

 

Mature males will reach a height of approximately 3.5 m at the shoulder and have a 

mass of up to 7000 kg, while adult females, average 2.5 m shoulder height, may 

weigh up to 4500 kg. Elephants can live up to the age of 50 - 60 years in the wild. 

 

Most newly born mammals have a brain weight of about 90% of the adult brain 

weight. In elephants, however, the brain of a newly born weighs about 35% of the 

weight of the adult brain (compared to 26% in the case of human babies). There is 

considerable growth of the brain after birth and this is probably responsible for the 

remarkable learning ability of young elephants. On the other hand, this also means 

that elephants have much to learn during maturation. This is the reason why it is so 

important to introduce and keep elephants in family groups rather than in juvenile 

groups, and if juveniles are bought, it must be with at least one mature female to lead 

and teach them (see social organisation later). Young elephant in other words do not 

instinctively know what to do, and become very unsettled and stressed if separated 

from adults, similar to what would be the case if a young human was left to his own 

devices. 

 

Females have two mammary glands situated between their forelegs. They suckle their 

young for three to five years. 

First conception takes place at approximately 11 - 12 years (range 8 - 20 years). The 

normal calving interval is 4 -9 years with a gestation period of 22 months. Females 

come in oestrus about every 16 weeks when not pregnant. 

 

Elephants have a rather poor digestive efficiency (44% compared to 60% in domestic 

herbivores). To make up for this lack of efficiency they must obtain large amounts of 

fodder. The average rate of passage through the gut is about 24 hours (11 - 46 hours). 

The elephant is not a ruminant but can obtain energy from breakdown of cellulose 

through micro-organisms located in the caecum and colon situated behind the stomach 

(hind-gut fermentation). In order to obtain these microbes a young elephant will eat 

small quantifies of dung of older elephants. 

 

The estimated daily food intake of an elephant is between 100 and 300 kilograms. 

 

Elephants have a matriarchal social organisation with the oldest female, the matriarch, 

leading the family unit. The matriarch is essential for group cohesion and stability. 

She has the most acquired knowledge about food resources and any other experience 

vital to the survival of her family. She not only makes most decisions as to 

movements but also defends the family unit. If disturbed the group immediately 

clusters around the matriarch and follows her. 

 

The family unit usually consists of the matriarch’s daughters and their offspring. 

Strong lifelong bonds are formed between the female members of a family unit 
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(usually 8 -12 individuals), but bonding may also exist between females of different 

families. 

 

All females co-operate to protect and assist the calves, and calf survival rate is 

allomothers are usually the older sisters or cousins of the calf. During this period 

young females learn all about raising calves, and are prepared for their future roles of 

mother and possibly matriarch. 

 

Young male calves are more independent of their mothers than females. By the time 

they are 12 - 15 years old they may spend over 80% of their time away from the 

family unit. This is the time when they physiologically reach sexual maturity. They 

are however not generally sexually active before well into their twenties. Young 

males form loose bachelor herds and become increasingly solitary with age. Males 

associate with female units for mating purposes only. They move about in search of 

females in oestrus, which they locate by smell and infrasonic communication. 

 

Males are generally not reproductively active throughout the year but have specific 

periods of sexual readiness and activity calle

through the copious secretion of the temporal gland situated between the eye and the 

ear and visible as a thick, dark and wet streak down the cheek. The pungent smell of 

an elephant in musth is discernible even to a human from quite a distance. 

Additionally constant urine dribbling will be visible and the penis sheath tends to 

become greenish in colour. During this period the blood level of the male hormone 

testosterone is much higher than normal, making the elephant aggressive towards 

other elephants, animals and humans. There is a dominance hierarchy among the 

males of a population, which is maintained by occasional fighting, acceptance of the 

position and by the occurrence of musth. Musth males are dominant over all other 

males in the population. In the wild males are unlikely to come into musth below the 

age of 25. However, there is evidence that in populations with no large males, the 

younger ones will come into musth as early as between 15 and 18 years. There is also 

evidence that musth in younger males is suppressed by the presence of older musth 

males. This means that the older males are more likely to obtain a mating opportunity, 

as sexually receptive females prefer large musth males in their prime. Musth occurs 

about once a year. The time of occurrence during the year as well as the duration of 

the musth period differs for each individual. In the absence of large males, cows will 

mate with young bulls. 

 

Of particular importance to Kwalata and other smaller sized properties that have 

introduced elephant or aim to do so, is the fact that adult elephant bulls, through the 

exertion of dominance over younger bulls, prevent young bulls of becoming 

excessively aggressive and troublesome. This is partly due to the fact that the onset of 

musth in young bulls is suppressed by the larger bulls, but also due to the enforcement 

of some measure of “discipline” through the dominance hierarchy that exists between 

the bulls. Therefore it is considered wise policy to keep at least one, but preferably 

two adult bulls on the reserve/ranch as long as there are sub-adult and younger bulls 

present. This is currently the case on Kwalata. 

 

6.2. Influence on the Habitat  
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Elephant are notorious for their destructive impact on the habitat, particularly where 

they are present in high numbers and/or overpopulated. They do however have a very 

positive effect on the habitat as well - were they only destructive, it could be argued 

that they would have become extinct many millennia ago. 

 

An average sized elephant may deposit as much as 100 kg of dung a day and thus 

plays a major role in the recycling of nutrients, as well as in the dispersal of seeds, 

some of which only germinates after passage through the gut of an elephant. In an 

area with poor quality soils, particularly low in nutrients such as the Waterberg, this 

role is even more significant than elsewhere. Many other animals including baboons, 

birds and dung beetles profit from the presence of elephants by obtaining nutrients 

from their dung (e.g. undigested seeds).  

 

Elephants have very few sweat glands, but loss of water through the skin is substantial 

and elephants drink plenty of water at least once a day. An adult elephant can drink up 

to 200 l of water a day. Where water is scarce, the elephants will dig holes in dry river 

beds. They clearly prefer clean water and will only resort to muddy water when none 

else is available. Because of this they tend to damage pipelines and taps and other 

water infrastructure to acquire fresh drinking water. 

 

Mineral salts form an important part of their diet and where these are lacking in the 

vegetation elephants will eat soil or rock. Elephants cannot lick salt like other 

herbivores. They excavate it with the help of their tusks and pick up the salt with their 

trunk. They will cover considerable distances in order to access such sources of 

nutrients. Such sources are in short supply on Kwalata and other Waterberg areas, and 

therefore the animals might need to compensate by increasing the rate of utilisation of 

roots (particularly Acacia), bark (eg. marula, Acacias and others), fruits (marula, stem 

fruit eg.), pods (Acacia) and flowers of certain species, causing uncommonly high 

destruction to these plants. Therefore management inputs to compensate for these 

shortages should be implemented eg. supplementary feeding of salt blocks, 

supplementary licks, highly nutritious feed sources and the like. 

 

Being such large herbivores, their influence on the vegetation is considerable. 

Elephants have the habit of pushing over trees or stripping them of their bark, which 

often causes the death of the plant, and thus opens up space for other woody plants or 

grasses. Elephants have been known to change entire ecosystems, whether desirable 

or undesirable depend on the personal view. It goes without saying that in a restricted 

area, such as a fenced game ranch, the impact on the vegetation can be significant and 

careful consideration must be given to this fact before acquiring elephants. In 

addition, elephants will prefer specific species, where available, thus sometimes 

targeting less commonly occurring or even rare trees or bushes, and causing excessive 

damage to certain sensitive habitats such as riverine areas or specific plants such as 

marula (Sclerocarya birrea), baobab (Adansonia digitata), weeping boer bean 

(Schotia brachypetala) and coral tree (Eruthrina lycistemon). They do not necessarily 

reduce bush encroachers such as sickle bush (Dichrostachys cinerea), mopane, round 

leaved teak (Pterocarpus rotundifolia), silver cluster leaf (Terminalia sericea) or 

other species as may be desired by the farmer or manager. More often than not they 

just reduce the height of the plant by breaking the stems and branches and this 

changes the structure of the trees, often resulting in an average growth height level to 

the human eye. This could impair visibility even more. 
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6.3. Feeding habits of elephant and it’s implications for 

sustainability.  
 

Sustainable resource utilization is where the natural resources of an area is utilized in 

such a manner and at such a rate that the resources do not lose it’s productivity even 

over long periods of time - on a game reserve this would be the ability to maintain 

viable populations of wildlife over the long term. 

 

When a herbivore grazes or browses, a certain amount of “damage” is done to the 

food plant. If this damage can be repaired (through regrowth)  to former levels before 

the plant is eaten again, the utilization can be classified as being sustainable. If a plant 

is killed by the utilization but a new plant can take the old one’s place and be able to 

produce offspring at the same rate than the utilization, it can again be classified as 

sustainable. With over stocking the rate of utilization becomes greater that the rate of 

recovery of the plant itself or the populations thereof. 

 

Where elephant have utilized vegetation, it quite often takes a rather long time for the 

plant to recover to former levels of production of foliage (sustainability). This is due 

to the eating habits of elephant which are more often than not rather destructive in 

nature, and are more destructive in the Waterberg. For example, when using grazing, 

they often pull grass plants out of the soil with the trunk, or kick it loose with their 

feet, and eat it with roots and all. An individual grass plant utilized by an elephant can 

therefore not regrow as is the case with other grazers that bites off only a portion of 

the plant. Where grass is thus eaten by elephant, a bare patch of soil often results and 

the plant has to be replaced by another through seed or by vegetative reproduction 

from an adjacent plant. Recovery to pre-utilization levels of foliage thus takes much 

longer. 

 

Elephants break off branches from trees and shrubs in order to consume leaves and 

bark, and it takes much longer for the tree to replace the amount of foliage that was 

used by elephant than is the case with other browsers such as kudu, eland, impala and 

giraffe. While elephant will use leaves, twigs and branches, other common browsers 

only uses the leaves and young twigs. Elephant also uses bark from certain trees, and 

trees often die after debarking has taken place. Trees of which the foliage is not within 

reach of elephant are often broken off or pushed over to bring the foliage within 

reach. Broken trees has to start re-growing from the remaining stumps, and to 

regenerate the amount of foliage that went lost through the breaking of the trees takes 

many years, particularly in the case of medium to large sized trees. 

 

Pushed-over trees reacts in two ways - they continue growing in a horizontal position, 

or they die. Acacia-trees, very much sought after by elephants and crucial browse 

plants on a place like Mabula, are very sensitive to being pushed over and a very high 

number of fallen Acacia-trees will not survive the push-overs. On Mabula the tree 

species that gets pushed over the most are Acacia trees, as well as the large fruited 

bush willow Combretum zeyheri.  On Kwalata less trees are being pushed over due to 

the generally smaller size of trees. The large fruite bush willow does however seldom 

die, but continue growing from the lateral position in which it was left by the 

elephant. The Acacia-individuals that is killed must be replaced by new plants. It 

takes many years before a new plant has regrown to the size of the destroyed tree. 

Considering the size of an elephant and the amounts of food it needs, it is clear that 

they can have a major effect on vegetation, particularly if present in too high numbers 
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- a fully grown individual elephant needs the same amount of food than 3 large stock 

units - that is the equivalent of 3 fully grown domestic cows. 

 

In a study undertaken by myself on the impact of a single adult elephant bull on the 

trees of a property where the particular bull broke out from a neighbouring farm into 

the study area, and spent a total of about ten days in the area, a total of more than 140 

trees was damaged. A very large percentage of this damage was in the form of pushed 

over trees - the damage was total and the trees did not survive. About 98% of trees 

utilised was of a single species  - Acacia caffra, the common hook thorn. A very small 

percentage of these survived the utilisation by this bull. 

 

In another study on Mabula Private Nature Reserve, with vegetation showing many 

similarities with Kwalata, such a preference for the very same species was also 

apparent, and the extent of the damage very similar. Other acacias were also targeted, 

particularly A. tortillis. For  Mabula the species utilisation patterns is discussed below: 

 

Impact of elephant on the vegetation of Mabula Game Reserve 

 

Four preferred areas were identified where elephant impact were the most notable on 

Mabula. These areas are all very important ecologically as well as from a production 

point of view, as they are the more palatable areas containing relative high densities of 

a variety of important browse species. The pressure from elephant on these areas were 

such that the browse carrying capacity was considered under threat of being depressed 

due to the destroying of browse plants by elephant. 

 

The species of trees that were being damaged the most are species that are generally 

preferred by elephant and other browser game species as well, they all do occur on 

Kwalata, and the impact on these trees were described as follows: 

 

Acacia caffra 

 

Percentages of 

between 20 and 70% 

of individuals in the 

different survey plots 

were killed by 

elephant. 

A very common and important tree throughout Mabula that occurs in 

several plant communities. It is the species that is most commonly 

pushed over. It invariably dies after being pushed over, and damage 

is therefore total to individuals of this species. Generally it is only 

tree-sized (2,5 m and higher) specimens that are regularly pushed 

over. Broken branches are commonly found on this species, but it is 

easily damaged by wind as well. Elephant damage to trees of this 

species is however very common. In certain areas pushed over A. 

caffra-trees are a common sight, but in the more sour veld types, 

particularly where it occurs in open savanna with Faurea saligna, it 

does only get damaged to a limited scale. A very important browse 

species for all browsers, and the damage and loss of A. caffra trees is 

cause for concern. There are enough young plants of this species to 

replace some of the destroyed plants, but as soon as it reaches a 

certain height, it comes under threat of being pushed over and killed 

by elephant. Many branches are ripped of by elephant, and this 

effects the availability of browse to other browsers because branches 

that used to be within reach of browsers (up to 2,5 m) are broken of 

by elephant. For giraffe this effect as well as the pushing over of A. 

caffra is detrimental. 
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Acacia tortillis 

 

In survey plots 

between 20 and 50% 

of trees of this species 

were killed by 

elephant. 

 

 

Where ever tree-sized specimens of this species occur, it is being 

pushed over to a large extent. It invariably dies after being pushed 

over. Damage is thus total. This species does only occur in, and is in 

effect an indicator of, more palatable and nutritious veld. A very 

important browse species of which all large individuals could easily 

be lost due to elephant damage. It is a very suitable tree for nesting 

sites of white backed vultures. The damage and loss to this species is 

of the utmost concern. Although there are a considerable amounts of 

young plants of this species in the veld, it will most probably not be 

enough to keep up with the rate at which elephant destroys larger 

specimens. 

Acacia karroo 

 

In most plots no trees 

were killed, but in 

three plots between 20 

and 40% of trees were 

killed by elephant. 

An important browse species, well represented in drainage lines and 

riverine vegetation, as well as on sodic soils and in other areas of 

higher nutrient status. This species is not under threat of elephant 

under the current conditions, but will most probably become 

threatened if the elephant numbers are increased. 

Acacia erubescens 

 

No trees were killed. 

Extensive damage, 

causing considerable 

reduction in browse 

production was 

however recorded on 

30% of trees. 

Distribution limited to rich soils often with high clay content. 

Palatable and important browse species. In some areas encroachment 

of the species has taken place, and many seedlings and small shrubs 

occur there. This species of tree is very much preferred by elephant 

and other browsing game species. Damage is incurred in the form of 

broken off branches and stripped bark. Very few deaths takes place 

due to elephant use, but the growth form is being changed by 

elephant and it obviously causes reduction in productivity of trees 

due to the removal and breaking of so many branches. Only trees of 

medium and larger size are being utilized by elephant. Because of 

the limited quantities of this species on Mabula, the contribution it 

makes to the browse resources is considerably reduced by current 

elephant impact. 

Combretum zeyherii 

 

No trees killed. 

Between 30 and 50% 

of all tree-sized 

individuals were 

pushed over in the 

high-intensity elephant 

use areas where the 

species occur. 

Very common species on Mabula, particularly in sourish areas. 

Preferred species for elephant, and it is utilized wherever is occurs. 

The main damage done to this species is pushing over. It does 

however seldom lead to death of the trees. The pushed over 

specimens prolifically  produces new growth all along the trunk, and 

this in effect increases the quality and quantity of browse for other 

game. It contains no threat what so ever to this species of tree. The 

most important effect of elephant is a visual one, with many fallen 

trees visible in the veld. In certain areas this has become visually 

unacceptable. 

Combretum hereoense 

This species was intensively utilized by elephant in three of the 6 

plots where they were recorde, to the extent that the growth form 

was reduced to a single main stem, with coppice limited to twigs 

regrowing from the main stem. In the remaining plots only light or 

no utilization were recorded. This is an important browse species 

that could be threatened by elephant on the long term only. 
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Lannea discolor 

Uprooted, normally dies because of it. Not threatened by elephant 

damage, because of it’s abundance and because it is not destroyed on 

a large scale as is the case with A. caffra and A tortillis. 

Faurea saligna 

Uprooted. Dies when pushed over, but the population is not 

threatened by elephant damage because very few trees is uprooted. 

Sclerocarya birrea 

Debarked by elephant. Marula is scarce on Mabula, is threatened by 

elephant and should be protected against elephant by placing sharp 

edged stones in a broad (2 - 3 metre wide) band around these trees.  

Cussonia paniculata 

Kiepersol has probably been eradicated by elephant from Mabula. 

Not an important browse species. 

Erythrina lysistemon 

Coral tree has probably been eradicated from Mabula, it is however 

not an important browse species due to low numbers. 

 

The elephant on Mabula were still very young at the time of the study (1999) but 

already had a considerable impact on important veld units and browse species, and it 

was expected that this impact would only increase from year to year for the following 

decade or more until they reach maturity, due to the increase in food quantity 

requirements of growing individual elephants.  

 

The elephant on Mabula showed a marked preference for particular areas of Mabula, 

and these areas totalled about 23% of the reserve.  

 

This pattern is expected to occur on Kwalata as well. This information was also used 

in the prediction of impact of elephant as discussed under each vegetation unit of 

Kwalata. 

 

In Ndzalama Wildlife Reserve in the Lowveld, the list of species utilised by elephant 

to a considerable measure, and that also occur on Kwalata are as follows, in order of 

importance: 

 

Combretum apiculatum 

Sclerocarya birrea 
Pterocarpus rotundifolia 

Grewia monticola / bicolor 

Combretum zeyherii 

Grewia flavescens 

Maytenus heterophylla 

Peltophorum africanum 

Dichrostachys cinerea 

Terminalia sericea 

Ziziphus mucronata 

Albizia harvey 
Pappea capensis 

Lannea discolor 
Spirospachys africana 

Strychnos madagascariensis 

Schotia brachypetala 
Ehretia rigida 

Kirkia acuminata 
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Damage to the species in bold letters to a large extent led to the demise of individuals 

of that species. 

 

Over population of elephant on the large game ranch Welgevonden near Vaalwater 

have led to extreme degradation of preferred habitats, and particularly the vegetation 

of the drainage courses were all but destroyed completely. 

 

The conclusions that can be drawn from the above examples regarding the predicted 

impact of elephant on the habitats of Kwalata  are as follows: 

 

a. Elephant will primarily utilise resources occurring on a limited percentage of 

the property 

b. The habitats preferred by elephant are those in which the nutrient content of 

the soils are much higher than in the rest of the property. Such habitats on 

Kwalata are for example the drainage courses, valley floors, Green Belts, bush 

clumps on termitaria etc. 

c. Areas where trees remain green for much longer due to the presence of soil 

moisture even during winter, will be preferred by elephant, such as certain 

drainage courses. 

d. Elephant do have marked preferences for specific species of trees, and 

particularly evergreen, palatable  species as well as Acacias and members of 

the Combretum-species tend to be high on their preference list 

e. Elephant family units tend to prefer areas where they feel isolated from human 

contact - on Shambala (near Vaalwater) the family groups stayed out of sight 

by “hiding” in mountainous areas, where they particularly favoured the 

bottoms of deep valleys. 

f. Elephant do however tend to prefer areas where the land is relatively easy to 

negotiate, and conditions are easy under foot - if given the chance, they will 

not spend much time in rocky or steeply sloped areas, but would rather utilise 

level areas with little rocks and stones at the surface such as the plains, basins 

and plateaus, as well as steeper areas which can be reached via less rugged 

terrain eg. the foot of a hill or mountain 

g. Trees killed most regularly by elephant impact are particularly acacias, but the 

marula and live-long (Lannea discolor) also often do not survive utilisation by 

elephant. 

h. The combination of elephant damage followed by heavy browsing from other 

browsers on the regrowth might kill many plants. 

i. Many trees that do not occur in abundance in the Waterberg are preferred by 

elephant, and those are the ones particularly under threat from elephant. 

j. Large trees of sensitive species are more easily killed by elephant because they 

are repeatedly utilised, and are often pushed over and uprooted. These are 

more often than not the most aesthetically pleasing ones, particularly because 

they are so large eg. the weeping boer bean (Schotia brachypetala), marula, 

false thorn (Albizia harveyi) and the white seringa (Kirkia accuminata) and 

Berchemia zeyherii. The large fig trees (Ficus natalensis) are sometimes 

severely damaged, but they generally survive the onslaught. 

 

Another factor to be remembered is the fact that elephant take up considerable space 

and volume in terms of the utilisation of the available food sources - one elephant is 

for instance the equivalent of 6 blue wildebeest, or 15 impala, or two rhinoceroses. A 
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herd of ten elephant will therefore imply that roughly 60 less head of game could be 

kept. 

 

6.4. The Elephants on Kwalata 
 

Currently there are 20 elephants on Kwalata 

 

The impact of the elephant on Kwalata was qualified and quantified during the 

process of mapping and describing of the vegetation in 2004. A qualitative evaluation 

of the levels of damage, and a semi-quantitative description of the damage to various 

species was done at each of the representative plots where the survey was repeated. 

Where higher levels of damage were observed outside the survey plots, a separate 

qualitative evaluation of that was done as well. 

 

Area and Habitat Selective Utilisation 

 

The following habitat types / areas were selectively utilised by elephant and its 

vegetation damaged much more frequently. The intensity of damage is reflected by 

the figure (out of 5)  in brackets: 

 

 (4) Bush clumps and Green Belts are the most preferred food sources, 

particularly where these occur on valley floors, and in the “neck” areas 

between hills/mountains. Damage to these habitats is severe throughout the 

whole of the habitat. 

 (4) Valleys where drainage lines cut into the landscape along geological faults 

and intrusions. Damage to these habitats are again severe throughout the 

whole of the habitat 

 (3 in a significant portion of the habitat) Wider valleys with more loamy soils 

eg. and particularly the valley of the Goud River in the southern areas of the 

elephant portion, on the farm Witwater. The proximity of earth dams and, 

albeit to a lesser extend, also artificial watering points result in higher levels of 

utilisation by elephants on the well developed valley floors (3). More sandy 

habitats on these valley floors were however less intensively selected (1 or 

less) 

 (1 to 3) At and against the lower slopes (the feet) of many of the hills and 

mountains, in the transition from valley floor to the mountain slopes; again 

particularly near water points and earth dams (3). These areas are more 

accessible to the elephants from the level valley floors, and an accumulation of 

nutrients washed from the sides of the hills onto the valley floors result in 

more palatable food sources at the transition from valley to hill slopes. 

 (1 to 2) On well developed terraces, particularly along the edges of these 

terraces where the rocky habitats with their larger range of palatable species 

meet the more level terrace floors. 

 (0 -1) On more accessible crests of hills and mountains 

 (0 - 1) Against less steep slopes - accessibility is again a determinant 

 Low levels of elephant damage were observed, only sporadically, in all other 

habitats. The steeper and rocky slopes had some damage, but this can be 

considered negligible. 

 

The following factors seem to influence/determine the intensity of elephant impact: 
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 The proximity of earth dams and artificial watering points 

 Nutrient status of soils - vegetation on more fertile soils are definitely 

preferred 

 Accessibility as co-determined by steepness and rockiness of the terrain 

 Presence of preferred woody species 

 

6.4.1 Preferred Food Species 

 

Grass: Only one species could positively be identified as a preferred species, namely 

Setaria lindinbergiana. The utilisation of this species was observed by Kwalata staff, 

and could not be confirmed during this study. However, the observation was made by 

more than one staff member. There can however be no doubt that many of the other 

palatable species would be utilised by elephant, particularly the more tufted species 

such as Andropogon chinensis and Panicum maximum. However, the impact of 

elephant on the grass layer seems to be almost totally insignificant. 

Trees: 

 

The following list gives the tree species damaged by elephant in order of most to least 

frequently damaged/utilised: 

 

Combretum zeyherii 

Pterocarpus rotundifolia 

Combretum molle 
Burkea africana 

Diplorhynchus condylocarpon 

Lannea discolor 

Terminalia sericea 

Grewia monticola 

Combretum apiculatum 

Dombeya rotundifolia 

Commiphora mollis 

Pseudolachnostylus maprouneifolia 

Ximenia caffra 

Berchemia zeyherii 

Englerophytum magalismontanum 

Gardenia volkensii 

Kirkia acuminata 

Mundulea sericea 

Mimusops zeyherii 

Ochna pulchra 

Pappea capensis 

Rhoicissus revoiliae 

Ziziphus mucronata 

Acacia ataxacantha 

Croton gratissimus 

Euphorbia cooperii 

Faurea saligna 

Ficus thonningii 

Grewia flavescens 

Maytenus heterophylla 

Rhus leptodicthya 

Securidaca longipadunculata 
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Tapiphylum parvifolium 

Vitex pooara 

 

The three species in bold print can with confidence be considered very important 

“staple food” of the elephants on Kwalata - they are all very common on Kwalata and 

also well utilised by the elephant. In the table below their frequency of distribution 

over Kwalata can be seen. None of these are under any threat of being eradicated 

through the utilisation by elephant. 

 

The frequency (%) at which the various tree species were found to occur in the survey 

plots is shown in the following table. This is only a rough indication of the 

distribution of the species throughout Kwalata, but is displayed due to the significance 

of the abundance or not of species well and heavily utilised: 

 

Combretum zeyherii 88% 

Combretum molle 85% 
Burkea africana 79% 

Terminalia sericea 73% 

Ozoroa paniculosa 58% 

Vitex rehmanni 56% 

Ochna pulchra 54% 

Euclea natalensis 54% 

Lannea discolor 52% 

Strychnos pungens 44% 

Peltophorum africanum 42% 

Ziziphus mucronata 40% 

Pterocarpus rotundifolia 40% 
Grewia monticola 40% 

Combretum apiculatum 38% 

Faurea saligna 38% 

Diplorhynchus condylocarpon 38% 

Dombeya rotundifolia 38% 

Acacia caffra 38% 

Pappea capensis 33% 

Rhoicissus revoiliae 33% 

Maytenus tenuispina 31% 

Englerophytum magalismontanum 31% 

Euclea crispa 31% 

Grewia flavescens 31% 

Pseudolachnostylus maprouneifolia 29% 

Rhus leptodicthya 29% 

Dichrostachys cinerea 25% 

Gardenia volkensii 23% 

Terminalia brachystemma 23% 

Elephantorrhisa burkei 23% 

Tapiphylum parvifolium 23% 

Ficus thonningii 21% 

Lippia javanica 21% 

Mundulea sericea 19% 

Acacia karroo 19% 

Rhus pyroides 17% 

Bridelia mollis 17% 
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Croton gratissimus 17% 

Vitex pooara 17% 

Combretum nelsonii 17% 

Acacia burkei 17% 

Hexalobus monopetalus 15% 

Heteropyxis natalensis 13% 

Olea europaea africana 13% 

Grewia retinervis 13% 

Pachystigma triflorum 13% 

Acacia robusta 10% 

Maytenus polyacantha 10% 

Schotia brachypetala 10% 

Kirkia acuminata 10% 

Vangueria infausta 8% 

Securidaca longipadunculata 8% 

Commiphora mollis 8% 

Ximenia caffra 8% 

Strychnos cocculoides 8% 

Brachylaena rotundata 8% 

Berchemia zeyherii 8% 

Mimusops zeyherii 8% 

Grewia flava 8% 

Carrisa bispinosa 8% 

Euphorbia ingens 8% 

Cussonia spicata 6% 

Maytenus heterophylla 6% 

Diospyros lycioides 4% 

Protea caffra 4% 

Bauhinia galpinii 4% 

Clerodendrum glabrum 4% 

Acacia ataxacantha 4% 

Ehretia rigida 4% 

Euphorbia cooperii 2% 

Brachylaena huillensis 2% 

Mystroxylon aethiopicum 2% 

Sclerocarya birrea 2% 

Acacia mellifera 2% 

Strychnos madagascariensis 2% 

Grewia occidentalis 2% 

Ficus ingens 2% 

Obetia tenax 2% 

Kirkia wilmsii 2% 

Acacia nilotica 2% 

Acacia tortillis 2% 

 

The frequency (%) at which various tree species were found to occur in the survey 

plots is shown in the following table. This is again only a rough indication of the 

distribution of the species. In the first column the species were sorted alphabetically, 

in the second column according to abundance: 

 

Acacia ataxacantha 10% Combretum molle 76% 

Acacia caffra 5% Euclea natalensis 76% 
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Acacia robusta 5% Combretum zeyherii 76% 

Bauhinia galpinii 10% Combretum apiculatum 67% 

Berchemia zeyherii 5% Pterocarpus rotundifolia 62% 

Brachylaena rotundata 5% Burkea africana 57% 

Bridelia mollis 33% Lannea discolor 57% 

Burkea africana 57% Grewia monticola 57% 

Combretum apiculatum 67% Diplorhynchus condylocarpon 57% 

Combretum molle 76% Ozoroa paniculosa 48% 

Combretum nelsonii 19% 

Pseudolachnostylus 

maprouneifolia 48% 

Combretum zeyherii 76% Vitex rehmanni 43% 

Commiphora mollis 14% Terminalia sericea 43% 

Croton gratissimus 19% Strychnos pungens 43% 

Dichrostachys cinerea 19% 

Englerophytum 

magalismontanum 38% 

Diplorhynchus condylocarpon 57% Ziziphus mucronata 38% 

Dombeya rotundifolia 29% Elephantorrhisa burkei 33% 

Elephantorrhisa burkei 33% Tapiphylum parvifolium 33% 

Englerophytum 

magalismontanum 38% Mundulea sericea 33% 

Euclea crispa 14% Peltophorum africanum 33% 

Euclea natalensis 76% Rhoicissus revoiliae 33% 

Euphorbia cooperii 5% Bridelia mollis 33% 

Faurea saligna 24% Vitex pooara 29% 

Ficus thonningii 5% Dombeya rotundifolia 29% 

Gardenia volkensii 14% Maytenus tenuispina 29% 

Grewia flavescens 5% Ochna pulchra 29% 

Grewia monticola 57% Grewia retinervis 24% 

Grewia retinervis 24% Faurea saligna 24% 

Heteropyxis natalensis 10% Hexalobus monopetalus 24% 

Hexalobus monopetalus 24% Pappea capensis 24% 

Kirkia acuminata 24% Kirkia acuminata 24% 

Lannea discolor 57% Combretum nelsonii 19% 

Maytenus heterophylla 5% Dichrostachys cinerea 19% 

Maytenus polyacantha 10% Croton gratissimus 19% 

Maytenus tenuispina 29% Rhus leptodicthya 19% 

Mimusops zeyherii 10% Euclea crispa 14% 

Mundulea sericea 33% Pachystigma triflorum 14% 

Ochna pulchra 29% Commiphora mollis 14% 

Ozoroa paniculosa 48% Securidaca longipadunculata 14% 

Pachystigma triflorum 14% Gardenia volkensii 14% 

Pappea capensis 24% Bauhinia galpinii 10% 

Peltophorum africanum 33% Mimusops zeyherii 10% 

Pseudolachnostylus 

maprouneifolia 48% Heteropyxis natalensis 10% 

Pterocarpus rotundifolia 62% Acacia ataxacantha 10% 

Rhoicissus revoiliae 33% Terminalia brachystemma 10% 

Rhus leptodicthya 19% Maytenus polyacantha 10% 

Rhus pyroides 5% Acacia robusta 5% 

Sclerocarya birrea 5% Grewia flavescens 5% 

Securidaca longipadunculata 14% Rhus pyroides 5% 

Strychnos pungens 43% Ficus thonningii 5% 
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Tapiphylum parvifolium 33% Maytenus heterophylla 5% 

Terminalia brachystemma 10% Berchemia zeyherii 5% 

Terminalia sericea 43% Acacia caffra 5% 

Vangueria infausta 5% Ximenia caffra 5% 

Vitex pooara 29% Vangueria infausta 5% 

Vitex rehmanni 43% Sclerocarya birrea 5% 

Ximenia caffra 5% Brachylaena rotundata 5% 

Ziziphus mucronata 38% Euphorbia cooperii 5% 

 

 

The average degree of damage done to those specimens of tree species that had been 

utilised by elephants, as reflected by the scoring system below, is shown in the second 

column: 

4  severely damaged; almost total destruction, mostly only a broken stump with 

none or only a few heavily damaged branches left, often killed by the 

utilisation, 

3 heavily damaged, with less than 50% of the original tree left, 

2 moderately damaged, many branches broken but 50% to 80% of the tree left 

1 light damage - some branches. 

 

In the third column of this table the frequency of occurrence in all the survey plots of 

Kwalata of the severely and heavily damaged trees is shown. The species in red is 

considered under threat of extinction from the ranch because they are also relatively 

rare. In the third column the frequency of the various species is shown: 

 

Tree Species Damage Frequency 
Acacia ataxacantha 4 10% 

Grewia flavescens 4 5% 

Commiphora mollis 4 14% 

Combretum zeyherii 3 76% 

Maytenus heterophylla 3 5% 

Gardenia volkensii 3 14% 

Pappea capensis 3 24% 

Englerophytum magalismontanum 3 38% 

Ficus thonningii 3 5% 

Combretum apiculatum 3 67% 

Pterocarpus rotundifolia 3 62% 

Ximenia caffra 3 5% 

Berchemia zeyherii 3 5% 

Pseudolachnostylus maprouneifolia 2  

Euphorbia cooperii 2  

Combretum molle 2  

Diplorhynchus condylocarpum 2  

Grewia monticola 2  

Kirkia acuminata 2  

Lannea discolor 2  

Burkea africana 1  

Terminalia sericea 1  

Rhoicissus revoiliae 1  

Dombeya rotundifolia 1  
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An additional qualitative survey on the impact of elephant was done to supplement the 

data gathered during the 2004 survey. This included inputs of staff members of 

Kwalata. The following tree species damaged was noted, with the intensity of damage 

done shown in the second column. In the third column the frequency of the species is 

shown. 

 

Tree Species Score EC 
Kirkia acuminata 4 24% 

Pterocarpus rotundifolia 4 62% 

Maerua angolensis 4 0% 

Sclerocarya birrea 3 5% 

Acacia caffra 3 5% 

Pappea capensis 3 24% 

Schotia brachypetala 3 0% 

Grewia monticola 3 57% 

Ficus thonningii 3 5% 

Acacia ataxacantha 3 10% 

Ziziphus mucronata 3 38% 

Combretum apiculatum 3 67% 

Burkea africana 3 57% 

Englerophytum magalismontanum 2  

Pseudolachnostylus 

maprouneifolia 2  

Dombeya rotundifolia 2  

Mimusops zeyherii 2  

Diplorhynchus condylocarpum 2  

Combretum zeyherii 2  

Lannea discolor 2  

Strychnos madagascariensis 2  

Combretum molle 2  

Vitex pooara 1  

Syzigium cordatum 1  

Gardenia volkensii 1  

Terminalia sericea 1  

 

 

If the above figure is compared with the frequency at which the specific species occur 

on Kwalata, the extent of the threat to this species of disappearing from Kwalata 

completely can be judged. 

 

Species Under Threat From Elephant 

 

The following species have been identified as being under threat of extinction from 

the elephant camp, from the data displayed above: 

 

Maerua angolensis   

Sclerocarya birrea Marula 

Acacia caffra common hook thorn 

Schotia brachypetala Weeping boer bean 

Ficus thonningii Common Wild Fig 

Acacia ataxacantha  

Grewia flavescens  
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Commiphora mollis  

Maytenus heterophylla  

Ximenia caffra sour plum 

Berchemia zeyherii red ivory 

 

6.4.2 The Ability of Kwalata to Sustain a Viable Population of 

Elephant 

 

Kwalata is certainly more than capable to sustain quite a large population of elephant 

indefinitely: 

 

 There is a large variety of palatable trees and shrubs in abundance on Kwalata, 

and these, together with the amounts of palatable grasses present can act as 

staple food for elephant. It has been observed, and confirmned by staff of 

Kwalata, that the elephant do quite regularly utilise the large tufted grass 

Setaria lindinbergiana, which is common in the rocky, mountainous areas. It 

has a proven preference for the very common round leaved teak Pterocarpus 

rotundifolia. The property can therefore sustain a large population of elephant, 

as it has in fact been doing during the past number of years.   Because elephant 

can survive the winters on the bark of a number of woody species as their bulk 

food, eg.  P.totundifolia, the winter period is not necessarily very restricting. 

 Elephant do need a diversity of habitats and tree species to satisfy their dietary 

needs, and such a diversity - although not exceptional - is present on Kwalata. 

 Water is available in sufficient quantities to provide for elephant. 

 The deep valleys of the mountainous areas will provide in the need for the 

family unit to find refuge, particularly when newborns have arrived. 

 The most limiting factor on Kwalata for elephant numbers is the threat to 

habitats and certain tree species that are highly preferred but unfortunately 

quite limited in extent and abundance e g the drainage courses and Green Belts 

(Geological Faults), and the various species of trees mentioned under the 

discussion of the impact of elephant on the vegetation of Kwalata.  

 

6.4.3 Threat Analysis 

 

The threat to elephants on Kwalata is mainly two-fold, namely poaching of an animal 

and possible escape from Kwalata. 

 

Poaching had never been much of an issue – it is a very rare occurrence and it is small 

mammals and game at risk along the fences of Kwalata bordering the public gravel 

road. Snares are very rarely found, and meant to catch animals passing through under 

the fence. 

 

The breeding herd of Kwalata have never escaped or broken the boundary fences. 

However, once a newly introduced bull broke out and had to be shot – when new bulls 

are introduced the risk of him/them escaping is very high. However, in cases where 

such animals could be kept successfully in a boma, the risk reduces with every 

passing day until after a couple of weeks when the new bull is calm, the risk is 

negligent. 

 

The risk to humans also seems to be relatively low. During the first year of 

introduction a cow followed a game ranger who was on foot and he had to flee 
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(presumably) for his life. That was however the only incident and the risk of tourists 

or staff getting trampled by elephant seem to be very low. 

 

All staff members are however very carefull when moving around on foot or per 

vehicle, especially when tourists are with them. The staff is also very experienced 

already due to the elephants being around for many years. 

 

Other threats include food shortages and veld fires. The elephants also pose a 

potential threat to humans, including staff, tourists (especially hunters) and 

residents/workers on neighbouring farms. 

 

In addition, there are frequent movement of staff through the reserve because of the 

management, tourism and hunting activities taking place throughout the year. This 

serves as a good security measure but also increases the risk of staff/visitors getting 

injured or even killed by the elephant. 

 

Persons on foot removed from the protection of vehicles should be armed or be 

accompanied by armed guards/rangers. 

 

Any person issued with a suitable firearm to protect them against elephants should 

also be well trained to use the rifle effectively for his/her/their protection. 

 

 

6.4.4 Proposals for Management of Elephant on Kwalata 

 

6.4.4.1 Proposed Elephant Numbers 

 

Currently there are 20 elephants on Kwalata, and although this is a very high density 

of animals (290 ha/elephant), their impact on the vegetation is not as severe as was 

initially feared it would be (consult sections 6.4 to 6.6 above), and no motivation to 

drastically reduce the numbers came forth from those discussions: 

During the evaluation of the impact of the elephants it was found that certain habitats 

were impacted on heavier than other habitats (see 6.4. The Elephants on Kwalata). It 

became clear that for these habitats the elephant numbers are not sustainable, because 

the woody structure thereof, and to an extent the species composition, is being 

modified – from tallish woodland to shrubland. These habitats however constitute a 

very small percentage of the total resource base of Kwalata, and the resources of the 

remainder of the reserve are utilised entirely sustainable. This is significant because it 

was observed that elephants indeed and surprisingly utilise the rugged, moderately 

steep slopes rather frequently and contrary to initial believes, there are therefore much 

more (many times more) habitat available on Kwalata and the norm of 1 500 ha per 

animal seem to be an under-estimation of the carrying capacity of the land. If the 

protection of the less common, more sensitive habitats are the norm, 1 500 

ha/elephant should be maintained as the norm for the stocking rate of elephants. If, 

however, sustainable resource utilisation is the norm, and this includes the acceptance 

of the loss of the most sensitive (to elephant impact) components of the vegetation 

(small habitats and a small number of species), around 500 ha/elephant seems 

acceptable, compared to the 250 ha/elephant which was the proposed stocking rate of 

the KNP at the time when elephant culling used to be applied. 

The same can be applied to certain species of trees and shrubs (see 6.5 Preferred Food 

Species). Thus, for certain species of trees the elephant numbers are not sustainable 
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because these trees will not be able to recover their population levels as they were 

before the introduction of elephants. However, the reserve as a whole is capable of 

supporting that number of elephants indefinitely because none of the preferred, staple 

food species are threatened and none of the common habitats of the reserve are under 

threat of severe habitat modification. 

The situation is also very similar to the grazing patterns – in certain small areas of 

prime habitat grazing pressure is very high and only pioneers and some unpalatable 

increasers will survive in those habitats. Decreaser grass species are wiped out of 

those habitats, and will only be able to return to those habitats in the presence of low 

levels of grazers or in the absence of game.  

All of the habitats and vegetation types in the Waterberg as we know them today have 

developed in the absence of elephants for the last number of centuries. If we compare 

the land with what it looked like before the elephants were introduced and judged the 

impact on the vegetation by the measure to which the elephants modified it from that 

benchmark, we will under-estimate the carrying capacity of the land for elephants 

completely. We unfortunately do not have the luxury of Waterberg areas where 

elephants have been present since before civilised man drove elephants out of the 

system to use as a benchmark.  

If elephants had currently been very common in the Waterberg, those habitats and 

species would have been under threat of extinction and the general rule of 1 500 

ha/elephant would be very sensible and necessary. There are however currently 

relatively few game farms/nature reserves with elephants and the sacrifice made to 

have the species present in some areas of the Waterberg, despite their destructive 

impact on portions of certain unique habitats (such as the vegetation of the geological 

faults), is therefore acceptable. It is even more so considering the fact that there is an 

expected shift of focus of poachers to ivory in southern Africa, as is currently the case 

in other African countries. 

As long as the stocking rates of browsers and grazers are not exceeded through the 

contribution of the elephants, and proposed management actions regarding 

supplementary feeding is applied, it is believed that the elephant population, though 

high, is still sustainable. 

It is also important to consider the fact that the current modification of primarily the 

structure of the geological faults veld is acceptable to the owners as well. 

It is also important to note that the elephant had been, in high numbers, present on 

Kwalata for more than 2 decades since 1997. 

 

However, no monitoring had been done of the impact of elephants on Kwalata and 

therefore, at the current density, the risk of major negative ecological/biodiversity 

impacts cannot be excluded. It would therefore be the safer option to reduce the 

numbers of the population to as low as possible; not more than 8 animals should be 

the objective. 

6.4.4.2 Population Control 

 

The main objectives regarding elephant management are to reduce the 

negative/destructive impact of the elephant on the vegetation. 

 

 

 The most important management tool regarding that is population control:  

Bring the numbers down to as low as possible.  

 Another management tool is to keep the numbers of other game on the 

property at or below the carrying capacity of the property, to prevent elephants 
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from coming under feeding stress. This would reduce the need for the elephant 

to push over and de-bark trees. 

 Providing supplementary feeding in the form of licks to the elephant during 

the critical dry winter and early spring periods could also assist in reducing the 

amount of damage to trees. 

 During severely dry periods, providing green fodder to elephant could also 

reduce the amount of damage to trees 

 

The following factors need to be kept in mind regarding population control of 

elephants: 

 

 no member of a family unit may be removed from that unit, except when an 

individual leaves the herd. This includes young bulls. 

 the market for the sales of elephants is rather limited 

 the minimum size of a family unit is six (Limpopo Province regulations) 

 it is very difficult to castrate a bull due to it’s anatomy - castration is not an 

option for population control 

 the use of contraceptives on elephant cows are becoming a handy tool 

regarding the control of elephant populations, particularly PZP (see appendix 

C). 

 hunting of young bulls is an option on Kwalata. This has been done, by 

allowing the hunter to hunt a large bull on condition that he hunts a young bull 

as well. 

 the donation of elephant to conservation bodies eg. in Angola is an option. 

Elephant can however not be sold to them, due to the fact that they can acquire 

elephant as donations from other areas eg. the Tuli-area in Botswana. 

 

 

An elephant bull can become sexually active at an age of 12 years in the absence of a 

mature bull/bulls. If possible, such bull calves should be removed at this age. This is 

also the age at which they may become independent and leave the herd, which 

presents the opportunity to remove them. The natural sex ratio of elephant calves at 

birth is 1:1, and if all bull calves could be removed at some stage, the population 

increase could initially be stopped, because there would be no more bulls left in the 

herd to mate with the cows. 

 

It is very likely that young bulls, in the absence of mature bulls, would mate with the 

cows before they leave the herd and can be removed. This measure is therefore 

unlikely to be effective in preventing breeding. If this is continuously done, however, 

the herd could eventually end up having only female members, and breeding would 

stop. 

 

It does not always happen that the young bulls leave the herd, particularly if there are 

no other herds or bulls around. On Mabula young bulls remained in the herd for many 

more years, during which they mated with the cows. It is crucial to remember that no 

member of any herd should be removed from that herd at any time - only once he 

leaves the herd can he be culled or captured. Else the whole operation is much too 

traumatic for the herd and they could start causing behavioural problems. 

 

Mature bulls does more damage to vegetation than cows. Therefore it is probably wise 

not to have too many large mature bulls on a relatively small property such as 

Ndzalama. 
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It is however advisable to have mature bulls to prevent young bulls from becoming 

problematic. 

If there were no young bulls, mature bulls would not be necessary. The presence of 

mature bulls however enables young bulls to leave the herd earlier, whereupon they 

can be removed from the property. 

As a last resort, the whole herd could be sold (or culled) once it has reached the full 

carrying capacity, where after a new, small herd is purchased and released again. 

 

The two key elements in the strategy to control the numbers of elephant on Kwalata is 

the removal of young bulls as soon as they leave the herd, and to apply the 

contraceptive PZP to sexually mature females. 

 

6.4.5 Severity of the Impact 

 

The land owners must take cognisance of the observed detrimental impact of the 

elephant on particularly special features of Kwalata. 

 

6.4.6 Capacity to Sustain the Current Population 

 

The staple food sources of the elephant are abundant enough to sustain the elephant 

for many years. The loss of certain vegetative components can, however, eventually 

lead to the elephant experiencing shortages of certain critical nutrients which can only 

be acquired through the eating of a diversity of food sources. The elephant need to 

utilise a diversity of species to satisfy all of their nutrient needs. 

 

Threat to Bio-diversity 

 

The bio-diversity in the farm is threatened by the elephant through the destruction of 

certain unique habitats and the threat of extinction of certain species. Outside of the 

elephant camp these habitats and species are however not too uncommon, although 

they are limited both in terms of abundance and distribution.  

 

Contraceptives 

 

The cows should be placed on contraceptives because the sensitive habitats and tree 

species under pressure will not be able to withstand the impact of more elephants 

brought about by an uncontrolled further population growth. 

 

Pressure on Other Browsers 

 

The elephant are sharing the property with a diversity of other species of game, and 

there is competition for available resources between the elephant and the other 

animals, particularly browsers. The keeping of high numbers of other browsers will 

increase the pressure on the browse sources to a large degree. Particularly those trees 

that are evergreen, highly palatable and sparsely distributed eg. Berchemia zeyherii, 

Schotia brachypetala and others are at risk because as soon as they regrow after being 

severely damaged, the browsers nibble off the new growth, and eventually the tree 

perishes because it cannot succeed in forming new leaves - new leaves is simply wipe 

clean of the tree by the kudu, impala, giraffe and other browsers. 

 

Bulls 
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To remove adult bull elephants from Kwalata is not advisable, due to the important 

role they play in preventing young bulls from becoming aggressive, troublesome 

animals. 

 

Removal of Herd Members 

 

To remove young elephants, calves and cows from Kwalata, it is necessary for the 

herd to split up first. If family members are removed from the herd it is very traumatic 

for the rest of the herd due to the close knit nature of the herd. Such a step could lead 

to very aggressive behaviour, and such an option is therefore not recommendable. The 

herd must ideally split up naturally, and one satellite herd could then be removed. 

Such a split is highly unlikely in the current situation due to the limited size of 

Kwalata, which do not allow a satellite herd to leave the home range of the original 

herd which is the whole of the camp. The satellite herd therefore always remain in 

such close proximity to the mother-herd that no split can take place. 

 

However, if the elephant population gets out of hand and impact too severely on the 

habitat, cows can be hunted from the herd although the herd should be avoided for the 

following3 to 4 weeks, for the safety of staff and visitors. 

 

 

Translocation of Whole Breeding Herd 

 

The whole family group/herd could be translocated to another farm/reserve/ranch, and 

be replaced by a small herd - no more than 6 animals. Even with such low numbers of 

elephants present, the pressure on the highly affected habitats will remain too much, 

also because of the amount of damage already done and the rest such habitats need in 

order to recover. This is one of the more viable options. It does however have certain 

financial implications. 

 

 

Elephant Contraceptives 

 

Porcine Zona Pellucida (Pzp) 

 

This information was drawn from an unpublished report on the Elephant 

Contraception Program for Makalali Game Reserve by Audrey Delsink. 

 

What Is PZP and How Does it Work? 

 

A non-cellular membrane known as the zona pellucida (ZP) surrounds all mammalian 

eggs. The ZP consists of several glycoproteins (proteins with some carbohydrate 

attached), one of which, ZP3, is thought to be the sperm receptor (the molecule which 

permits attachment of the sperm to the egg during the process of fertilisation). The 

muscle of the target female animal, it stimulates her immune system to produce 

antibodies against the vaccine. These antibodies also attach to the sperm receptors on 

the ZP of her own eggs and distort their shape, thereby blocking fertilization. 

 

Thus far PZP has been a promising form of contraception in wildlife because: 

1) It has prevented pregnancy an average of 90% of the time in treated animals 
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2) it can be delivered remotely by small darts 

3) the contraceptive effects are reversible 

4) if is effective across many species 

5) there are no debilitating health side-effects even after long term use 

6) if has almost no effect on social behaviours 

7) the vaccine cannot pass through the food chain and 

8) it is safe to give to pregnant animals 

 

 

Taken from “Wildlife Fertility Control: Fact & Fancy”. A publication of the 

ZooMontana Science and Conservation Biology Program. 

 

 

MAKALALI ELEPHANT CONTRACEPTION PROGRAM 

AUDREY DELSINK 

Project Co-ordinator 

Makalali Private Game Reserve 

PO Box 809 

HOEDSPRUIT 

1380 

 

Tel: 015 793 1720 

Fax: 015 793 1739 

audsd@webmail.co.za 

 

6.4.7 Recommended Population Control Methods 

 

The two methods recommended for population control is the annual application of 

PZP to all females to prevent any new births, and the culling or hunting of all male 

elephant from an age of 12-15 years up to adulthood to reduce the number of 

elephants on Kwalata. A third can also be considered, namely removal of a small 

breeding group should it split off from the main group. 

 

Where a group of cows split off of the main group, the whole new group will be 

culled. If a buyer can be found, the split herd will be captured and sold live. 

 

The last resort is to cull the breeding herd, and replace it with a new, smaller (6 

animals) herd. Adult bulls will be hunted, while younger bulls that have left the 

breeding herd will be allowed to reach a size at which it is profitable to hunt it. 

 

In the past females were also hunted on Kwalata but the norms and standards for the 

management of elephants strictly forbids the hunting of any member of a breeding 

herd and none of the cows are currently not a member of the breeding herd , or are 

expected to leave the herd any time soon, or ever. 

 

6.4.8 Contingency Plans 

 

6.4.8.1 Break Out 

In case of an elephant break-out: It recently happened that a bull elephant broke out 

and had to be shot. The issue was taken up with the regional nature conservator 

(Ronnie Hayward @ 082 809 8864), a damage-permit was acquired, a helicopter was 
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hired and the animal was shot within two days of the breakout. In this case the bull 

walked fairly fast in one direction and went far and through some fences of farms in 

the area before it could be found, and it was not possible to return the animal to 

Kwalata alive. 

Should an animal/animals break out and a capture and relocation operation is possible 

and feasible, it would be done in two potential ways: 

The animals can be herded back into Kwalata by an experienced pilot, or the animals 

can be darted by an experienced vet and capture team (terrain permitting) and be 

brought back to Kwalata. 

Mpatamatcha Game Capturers is located relatively close to Kwalata and have much 

experience and the required equipment, including helicopter for the capture and 

translocation of elephants. They also have vets on standby to assist with capture 

operations. 

Contact number: 087 150 9268 

There are a number of experienced wildlife vets in the area such as Waterberg 

Wildlife Vets, in Vaalwater (contact number 0836532684), as well as helicopter pilots 

that can be contacted to assist with the solving of a problem of elephant break-outs (e 

g Coena Smith, Oljaco Game Dealers @ 076 429 4720). 

 

Where a whole herd or a large number of animals broke out and herding back or 

capture is not an option, the herd/group should be darted, from the helicopter, with a 

suitable tranquiliser and shot dead (head shots) from close range after they have gone 

down. A large calibre rifle, such as is used for the hunting of elephants, should be 

used. The presence of a nature conservation officer will also be required. 

6.4.8.2 Injury to Staff or Visitors 

The normal procedure to follow if somebody got hurt while working on Kwalata 

should be followed, as determined by the seriousness of the injury; the person is to be 

taken to a medical practitioner as soon as possible. In case of a serious, life 

threatening accident/incident, when time is of the essence, aerial medical support can 

be called in, e g by calling ER24 @ 084 124. ER24 is capable of providing aerial 

medical rescue services in any rural area because they have contractors including 

medical emergency personnel and aviation contractors with helicopters and pilots on 

standby enabling them to assist in any rural area of the country. 

 

6.4.8.3 Other Emergencies 

 

For contingency plans in case of food shortages, consult section 5.5 Emergency 

Feeding Program. 

 

7 MONITORING PROGRAMS 
 

The regular gathering and evaluation of information of certain issues is crucial to 

sound ecological management, and therefore a brief discussion of the monitoring 

 

7.1. Rainfall  
 

The most basic and important monitoring action to be taken is that of rainfall. The 

importance of rainfall is obvious - this is the most important determinant of the ability 

of the veld to produce adequate amounts of grazing as well as browse sources for the 
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game to live off. Of significance are not only the quantities of rainfall per month and 

per year, but also the interval between significant showers.  

 

The rainfall figures are necessary for the adaptation of the carrying capacity according 

to which the annual game reductions are to be done during winter. It is also used for 

the planning of the annual management burning program. 

 

 It is proposed that three rain gauges be placed on Kwalata - one at Valamanzi Lodge 

or the gate nearby and another at the main house because it is places where there is 

always a person close to monitor the gauges. The third gauge should be placed 

towards the central areas of Bouwland. With this placement the reserve will be 

covered, from low lying ares to higher areas and from west to east and north to south. 

 

The measurements must be taken on the morning directly after rainfall events, or 

when heavy rains occur for prolonged periods, before the gauges spill over. 

Meticulous record keeping is necessary - the date and reading of every rainfall event 

should be recorded on a data sheet and kept in a safe place. 

 

No obstacle such as a tree or a building should be near the gauge - from the mouth of 

the gauge within an angle of 30% and a distance of 30m, the area must be clear of any 

obstacle that could influence the accuracy of measurement. 

 

The rain gauges must be secured on a pole or other structure, while the cover of the 

gauge must also be secured on the gauge, where game and particularly baboon and 

monkeys cannot remove or damage it. This is a very common problem with rain 

monitoring - particularly baboon is inclined to remove and damage gauges, rendering 

previous and following measurements and careful record keeping almost useless. 

 

7.2. Implications of Rainfall Information to Management 
 

Rainfall fluctuates from year to year, but a proven rainfall cycle of about 10 years of 

above average followed by 10 years below average do exist. During the wet cycle, 

game numbers can be kept at about 15 – 20% above the long term carrying capacity 

of the land – provided the veld condition allows it. The same has to be done during 

the dry cycle – 15-20% below the cc. 

 

During average rainfall years, the proposed stocking rate can be maintained – the 

implication of this is that the increase of game numbers to levels above the carrying 

capacity should be removed during the following winter. This is therefore to happen 

each year during the winter. 

 

When rainfall figures of more than 20% of the average has been measured during a 

particular rainfall year, the game numbers could be allowed to remain at the levels it 

has increased to during that season. However, it has to be kept in mind that the 

following year might be average or below average, particularly during the dry cycle, 

and therefore it is never advisable to allow this to happen. During the wet cycle this 

could however be allowed, although the following year will still determine the 

appropriate stocking rate. 

 

During any given year, the regularity of the rainfall also need to be kept in mind – if 

long periods of low or no rainfall is experienced, the implication of this is that – 

although the rainfall figures might still be average or above average – there was a 
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period of below average growth rate of the grazing and browse sources. Also, if the 

rainy season were to stop earlier than normal, the trees will drop their leaves earlier in 

winter. This has particular implications for the browser carrying capacity – the ability 

of the trees to support the browsers through the winter will be below normal, and 

more browsers will have to be removed from the property, and feeding programs of 

the browsers should be initiated earlier. 

 

Grasses will also have ceased growing sooner, and in effect such a situation should be 

treated in the same manner as when a below-average year was experienced. 

 

7.3. Vegetation Monitoring  
 

 

7.3.1 Grass monitoring 

 

Annual grass monitoring must be done to determine wether the veld management 

objectives are being achieved, to determine the effect of rainfall, and to determine 

wether the prevailing stocking rate and adopted carrying capacity is appropriate. This 

is done by annually or bi-annually repeated surveys monitoring changes in grass 

species composition, as well as utilisation levels. This monitoring should be done 

during the late summer period - February and/or March - when the majority of grasses 

bear flowers. 

 

The proposed grass monitoring procedure should basically consist of a survey of 200 

measurements at each of the predetermined plots. At each plot, two transects of 100 m 

each is marked out in the form of a cross. A 100m long measuring tape is laid out 

along the length of each transect. At a point starting at the beginning of the first 

transect, the tip of a pointer which could be a thin stick, iron rod or any other thin 

sharp object is placed on the ground. The species of the rooted grass plant nearest to 

but ahead of the pointer is recorded, and this is repeated at one metre intervals along 

the measuring tape. A bare patch is recorded where no rooted grass plant is within 30 

cm ahead of the particular point. The ecological status of the noted grass species is 

used to determine the status of the veld at that plot, and each year the results are 

compared with previous surveys to determine trends in the veld condition. 

 

An ecologist or pasture scientist, or trained nature conservation technician can be 

contracted to conduct these studies. 

 

For survey techniques and procedures, consult appendix **. 

 

7.3.2 Tree Monitoring 

 

Monitoring of changes in tree structure and densities is done with longer intervals – a 

frequency of 3 years is proposed. The surveys will be conducting during the period 

November to January. The total number of survey plots will be 24. These will be 

divided into 3 groups of 8 each. Every year one group of 8 plots will be surveyed, 

during the following year 8 more and the last 8 during year 3; thereafter the 1st group 

of 8 will again be surveyed, and so forth. In this manner every plot will be surveyed 

with a four year interval. 
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Superficial monitoring of utilisation of trees will be done with the grass monitoring at 

the locality of each grass monitoring plot – only heavy damage will be recorded in 

each plot.   

 

Fixed photo-point monitoring - photographs are taken at exactly the same points for 

comparison with previous photographs - are done annually to monitor changes in the 

tree layer. 

 

There should be a tree monitoring plot in each of the vegetation units on Kwalata, and 

where larger units cover wide areas, and particularly where the form of the unit is 

elongated, more than one plot should be placed. 

Tree Monitoring Procedure 

 

The tree monitoring procedure is aimed at measuring changes in species composition 

and structure of the vegetation. 

The following procedure is proposed for the monitoring of changes in the tree 

structure: 

 
1. Identify tree monitoring plots, on site to ensure accessibility and practicallity, in the 

first year of tree monitoring. 
2. A suitable plot of 20 m x 20 m is identified. These should be located in areas where 

high impact is seen or expected, as well as randomly throughout the reserve. 
3. A suitable point is marked as the base point by taking a GPS reading. 
4. From this base point a 20 m long base line is laid out, deep enough into the veld to be 

out of reach of the influence of the road. 
5. This base line then forms one side of a 20x20 m square. 
6. For each woody plant in the plot, the following is measured or estimated and 

recorded (BECVOL survey): 
 

Tree Species Composition & Woody Structure: Methods & Procedure 

 

The tree layer will be surveyed with the BECVOL survey, in the following manner: 

 

All trees rooted within the plot will be divided into segments and the spatial 

dimensions of each segment measured and recorded. 

 

Using the ideal tree description (Figure 1), calculation of the spatial tree volume of 

each tree will be done.  

 

Measurements of various parameters of the tree is thus done, including: tree height 

(A); height of maximum canopy diameter (B); height of first leaves or potential leaf-

bearing stems (C); maximum canopy diameter (D); and the base diameter of the 

foliage at height C (E). 

  

The data is then entered into the Biomass Estimates from Canopy Volume (BECVOL) 

(Smit 1996) computer programme to obtain estimations of leaf mass and tree 

densities. BECVOL also calculates the total leaf dry mass (DM)  ha-1 and the 

differentiated estimates of the leaf DM ha-1 below the height of 5 m and 2 m.  
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Using the results of the BECVOL calculations the potential available browse as well 

as the actual available browse for game is determined.   

 

 

Dimensional measurements 

  A - Tree height (m) 

  B - Height of maximum canopy diameter (m) 

  C - Height of minimum canopy diameter (m) 

  D1 - Maximum canopy diameter (m) 

  D2 - Maximum canopy diameter, perpendicular to D1 (m) 

  E1 - Minimum canopy diameter (m) 

  E2 - Minimum canopy diameter, perpendicular to E1 (m) 

 

 

Figure 1: Schematized illustration of an ideal tree and the parameters used to calculate 

browse availability 

 

The potential browse is calculated by multiplying the size of each management unit 

with the leaf mass below 5 m and 2 m values for that management unit. This value is 

adjusted to account for the leaf material that is not readily available to browsers, to 

give the available browse mass. For each tree, 50% is not available and must be 

deducted as generally browsers are not able to reach further than 20 cm into the tree. 

A further 25% of the tree is deducted due to feeding by other non-mammalian wildlife 

and a final 25% must be deducted to allow for maintenance of productivity and annual 

re-growth. Thus, 

 

X X 
A 

B 

C Y Y 

D1 

D2 

SECTION X - X 

E1 

E2 

SECTION Y - Y 
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AB = PB x 0.5 x 0.75 x 0.75 

 

Where: 

AB = actual browse in kilograms 

PB = potential browse in kilograms 

 

Then the browse value must be divided by the amount of biomass eaten in a year by a 

browse unit. A kudu is considered to be a standard browse unit where a kudu of mass 

140 kg eats approximately 4.2 kg of dry leaf mass per day, which is the equivalent of 

1533 kg per year.  

 

Browse Animal Units (BAU) = AB / 1533 kg 

 

BAU = Browsing capacity  

 

The tree structure is described as follows: 

 

1. Seedling and small trees = 0 – 1 m tall 

2. Small to medium-small trees = 1 – 2 m tall 

3. Medium-small – medium trees = 2 – 5 m tall 

4. Medium to medium-tall trees = 5 – 8 m tall 

5. Tall trees = > 8 m tall. 

7. A report is then compiled from the data to show what changes had been caused by the 

elephant showing: 

a. Species composition in the various height classes. 

b. Tree density in each height range. 
 

The results of each survey is compared to the previous survey results and in this way 

changes and trends in the structure, species composition and browse carrying capacity 

can be quantified and qualified. 

7.4. Game Monitoring  
 

A bi-annual game census is imperative for obvious reasons - to determine success of 

species and populations, numbers of game to be removed, etc. A thoroughly executed 

aerial census with an experienced and reputable company/operator, with a team of 

four operators - the pilot, navigator and two counters in a four seater helicopter - is the 

most accurate technique. It is imperative that such a survey be conducted by 

experienced professionals, especially over rugged terrain such as Kwalata, or the 

money spent will be a wasteful expenditure. The first step would be to meet with such 

an operator on site, so as to allow him to determine the best procedures and transects 

to conduct the census, one suited for the specific conditions found on Kwalata. 

 

The best period for the aerial census to be done is during winter when the trees have 

shed their leaves and visibility is best from the air. 

 

During the aerial game census, the male-female ratio of each species (where practical 

as determined by the morphology of each species e g horns or absence of it) should be 

determined as well. 
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8 REPORTING TO LEDET 
 

 

An annual report of all management actions and monitoring results will be submitted 

to LEDET at the end of July each year, according to specifications from LEDET. 

The report will address the following issues: 

1. Game census and/or game number estimates based on previous year census 

2. Tree monitoring & browse capacity 

3. Grass monitoring & grazing capacity report 

4. Rainfall report 

5. Management actions report: 

a. Game population management e g reductions/introductions/utilisation, 

done and planned (if any) 

b. Exotic species control done and planned (if any) 

c. Bush control done and planned (if any) 

d. Erosion control done and planned (if any) 

e. Sensitive habitat management done and planned (if any) 

 


