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1. TERMS OF REFERENCE 

 

The ARC-Institute for Soil, Climate and Water (ARC-ISCW) was contracted by 

Newtown Landscape Architects to undertake a soil investigation of a portions of the 

farm Vaalbank 512JQ, located near the town of Magaliesburg in Gauteng Province.  

The purpose of the investigation is to contribute to the application for the proposed 

housing development project. The objectives of the study are; 

 

 To classify the soils and to produce a soil map of the specified areas; and  

 

 To assess present land use and agricultural potential. 

 

 

2. SITE CHARACTERISTICS 

 

2.1 Location 

 

The area that was investigated comprises Portions 81 and 82 of the farm Vaalbank 

512JQ, approximately 3 km to the west of Magaliesburg (see Figure 1). The area is 

approximately 27 ha in extent and the site lies immediately to the north of the R509 

tar road.  

 

2.2 Site details 

 

The area is generally comprised of almost flat topography with gentle slopes (<2%) 

towards the Magaliesberg mountain ridge located to the north of the study area.   

 

The property has a few existing dwellings located on it comprising of some informal 

houses (presumably overflow from Ga-Mohale village), as well as some ruined old 

buildings in the western portion of the study area.  

 

Most of the area is covered by grass or fallow lands and there are some large stones 

on the surface in some areas.  
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Figure 1 Locality map 

 

2.3 Climate 

 

The climate of the area (Koch, 1987) can be regarded as typical of the Highveld, with 

cool to cold, dry winters and warm, moist summers.  

 

The long-term average annual rainfall is approximately 610 mm. Temperatures vary 

from an average monthly maximum and minimum of 27.9ºC and 15.0ºC for January 

to 18.9ºC and 0.6oC for July respectively. Frost occurs most years on approximately 

half of the 81 days between mid-May and early August. 

 
2.4 Parent Material 

 

The parent material of the soils is mainly derived from the underlying Pretoria shale 

and slate, with sporadic occurrences of Pretoria quartzite and Hekpoort lava 

(Geological Survey, 1973).  
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3. METHODOLOGY 

 

A hand auger was used to investigate the study area on a grid of 100 x 100 m, to a 

depth of 1.2 m (or shallower, if a restricting layer such as rock was encountered).  

 

The soils were classified (Soil Classification Working Group, 1991) and areas of 

different soil types were noted and mapped. Samples of topsoil and subsoil were 

taken at two localities and the soils analyzed (Non-Affiliated Soil Analysis Work 

Committee, 1991) for sand, silt and clay percentage, exchangeable cations, cation 

exchange capacity (CEC), pH (H2O), and P (Bray 1).  

 

The sampling sites are marked S1 and S2 on the soil map (Appendix). 

 

The broad agricultural potential of each soil mapping unit was then assessed (see 

Table 3).  

 

4. SOILS  

 

Most of the area consists of shallow soils, mainly of the Glenrosa form (Gs mapping 

unit) and Mispah form (Ms mapping unit), with a shallow topsoil grading into hard or 

weathering rock. A portion of the southern side of the property close to R509 is 

comprised of moderate to high clay content soils of the Oakleaf form (Oa mapping 

unit) and the remaining part is comprised of soils high clay soils of Sterkspruit form 

(Ss mapping unit).  

 

A summary of the main soil characteristics is given in Table 1 below. 
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Table 1 Soil mapping units 

 

 

MAP 

UNIT 

DOMINANT 

SOIL FORM 

SUBDOMINANT 

SOIL FORM 

EFFECTIVE 

DEPTH 

(mm) 

DESCRIPTION OF MAPPING UNIT 
AGRIC. 

POT. 

AREA 

(ha) 

Shallow soils 

Ms Mispah Glenrosa 50-200 Shallow, grey-brown, structureless sandy loam topsoil 

abruptly overlying hard rock  

Low 7.36 

Gs Glenrosa Mispah 100-250 Shallow, grey-brown to greyish, structureless sandy 

loam grading into weathering rock 

Low 8.87 

Deep clayey soils 

Ss Sterkspruit Valsrivier 450-900 Dark brown, weakly structured, sandy clay loam topsoil 

overlying brown, prismatic structured, clay subsoil 

Low 6.17 

Oa Oakleaf Tukulu 600-900+ Dark brown, structureless to weakly structured, sandy 

loam to sandy clay loam topsoil  overlying light brown, 

weakly structured, sandy clay loam to sandy subsoil 

Moderate 1.71 

Miscellaneous 

Buildings - - - Area occupied by informal residential and other 

structures 

None 2.89 

Total   27.00 
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Table 2 Soil analysis results 

 

Sample site S1 S2 

Co-ordinates 

(Lat/Long) 

25o 59’ 42.9” S 

27o 30’ 53.2” E 

25o 59’ 49.5” S 

27o 30’ 42.5” E 

Soil Form Sterkspruit Oakleaf 

Horizon A1 B1 A1 B1 

Depth (mm) 0-300 300-600 0-300 300-800 

 

Sa  

% 

44 36 46 38 

Si 14 14 18 16 

Cl 42 50 36 46 

 

Na  

 

cmol kg-1 

0.058 0.090 0.030 0.050 

K 0.249 0.141 0.508 0.148 

Ca 10.318 10.549 4.511 2.938 

Mg 12.354 16.204 3.622 4.004 

CEC 28.101 33.846 13.954 13.441 

 

P (ppm) 1.21 0.89 1.11 0.73 

pH (H2O) 6.34 6.73 6.04 6.14 

Org. C (%) 2.67 1.38 2.45 1.52 

 

 
The analysis results show the clay-rich nature of the soils, with textures of sandy 

clay to clay, especially in the subsoil (crop rooting zone). The high calcium and 

magnesium content, and consequent high CEC (cation exchange capacity) of the 

Sterkspruit soils (map unit Ss), is an indication of the tendency of these soils to 

disperse, causing a surface crust in certain circumstances. There is a relatively high 

organic carbon content, but low P levels, both of which are a likely consequence of 

not having been cultivated in the recent past. 
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5. AGRICULTURAL POTENTIAL 

 

The map units, their areas, percentages and broad potential classes are given in 

Table 3. 

 

Table 3 Agricultural Potential 

Potential  

Class 

Map  

Unit(s) 

Main limiting factor(s) Area in ha 

(+ % of 

survey 

area)  

Low 
Ms, Gs, 

Ss 

Shallow to very shallow soil depth (Ms, 

Gs);structured, clay subsoil (Ss) 

22.4 ha 

(83.0%) 

Moderate  Oa 
Few limiting factors. Moderately deep soil, 

friable with moderate texture 

1.71 ha  

(6.3%) 

 

Very Low Buildings Little or no available soil 
2.89 ha 

(10.7%) 

Total 27.00 ha 

(100%)  

 

 

Approximately 60% of the study area comprises Mispah soils (Ms unit) and Glenrosa 

(Gs unit) that are too shallow for any meaningful agricultural activity and are suited 

for grazing at best.  

 

Most of the remaining soils are Sterkspruit (Ss unit) and these soils have high clay 

content (Table 2) and moderate to strong grade of structure in the underlying 

horizon, the clay content in these soils can be problematic and makes mechanical 

operations difficult. Water logging is an observable character of these soils after 

heavy rains. Such soils may be somewhat suited for the cultivation of vegetables and 

grazing pasture, but if cultivation of these soils is to be practiced, optimal internal 

drainage will need to be put in place, so that excess wetness does not occur in the 

root zone. However, these soils can be erodible, with the removal of vegetation 

causing potential crusting problems. 

 

The Oakleaf soils (Oa unit) have a moderate agricultural potential, with only a 

possible high subsoil clay content that could potentially pose a problem to cultivation. 
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