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Geoarchaeology in the middle Limpopo 

 

Professor Innocent Pikirayi 
Anthropology and Archaeology, University of Pretoria 

 

 

RESEARCH PROPOSAL 

 

This proposal is for conducting geoarchaeological investigations, including archaeological 

excavations and geomorphological survey, in the Mapungubwe Cultural Landscape and its 

hinterland as part of a cross-disciplinary research programme on 'Collapse of Ancient 

Societies: Crisis and resilience in three spheres - Mapungubwe, Great Zimbabwe, and Aksum’ 

led by the applicant and supported by the NRF Blue Skies initiative. 

 The research programme (2012–2015) seeks to understand the relationship between 

landscape history and settlement development, with a particular focus on the role that water 

(rainfall, rivers, and groundwater) played in the rise and demise of early urban societies in 

South Africa (Mapungubwe), Zimbabwe (Great Zimbabwe), and Ethiopia (Aksum). The 

study primarily employs geoarchaeological approaches, field research and laboratory 

analyses of soils to reconstruct the history of the environment of the three study areas. 

 This proposal provides an outline of the fieldwork which we are planning to do at the 

Limpopo-Shashe Confluence. By eliciting environmental and archaeological records, the 

proposed research will investigate local landscape sequences and will compare and contrast 

them with each other in order to assess the local impact of, and responses to, environmental 

and, in particular hydrological, and cultural changes over time in the middle Limpopo basin. 

 Building on previous research and archaeological investigations in the region, the 

proposed project will focus specifically on the collection of palaeoenvironmental and cultural 

data from the Mapungubwe region. Research in the field will combine the excavations of 

exploratory trenches on archaeological sites and geoarchaeological investigations on the 

Samaria 28 MS farm, now under the management of SANParks. The proposed research has 

the full support of the Mapungubwe National Park and SANParks (see bilateral agreement 

document in attachment) and will be conducted with the assistance of the park's staff, 

including the park's archaeologist Mr Chrispen Chauke. 

 

Research background and rationale 

Although the middle Limpopo region is today characterised by a very hot and dry 

environment, stable nitrogen isotope ratio studies (Smith et al. 2007) derived from modern 

and archaeological fauna suggest that past rainfall conditions were significantly different. 
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Accordingly, farming communities living in the region between AD 700 and 1000 would 

have experienced arid to semi-arid conditions, while subsequent populations who lived 

between AD 1000 and 1300 – during the development and decline of the urbanized 

Mapungubwe State – lived under increased rainfall conditions. Conditions only became drier 

after 1450 AD, suggesting that the demise of the Mapungubwe State was triggered by factors 

other than climate change (Huffmann 2007). 

 Although nearly a century of intermittent research has elucidated important aspects of 

Mapungubwe’s past, the sparse and limited record can only allow beginning addressing key 

questions such as: what environmental conditions were in place before urban development? 

What were the relations between settlements and their contemporary landscape? Were these 

affected by climate change and, if so, how? How did local communities deal with climate and 

landscape changes? 

 The proposed research, thus, sets out to examine how the growth of an urban and 

agriculturally based society affected the local landscape in the past, and any legacies into the 

present day. Equally important, this project will examine widely held views about the 

development of historic landscapes and land use in semi-arid environments, using the 

culturally rich and diverse history of the Mapungubwe Cultural Landscape. To address these 

primary research issues, research within the Mapungubwe Cultural Landscape and its 

hinterland seeks to: 

 

1. Situate the cultural and settlement sequence of the K2 and Mapungubwe societies into 

an environmental and landscape context; 

2. Investigate regional urban dynamics and assess whether some of the settlement shifts 

apparent in the middle Limpopo and adjacent regions were in response to 

environmental deterioration or otherwise; 

3. Assess if and how flooding and prolonged episodes of aridity influenced the rise and 

demise of complex societies in the Mapungubwe Cultural Landscape;  

4. Determined whether new environmental and cultural records support current 

hypotheses on the collapse of the Mapungubwe State in the late 13
th

 century AD, and 

if so, ascertain the role of environmental factors. Or, where new data would indicate 

different scenarios, reconstruct a new integrated sequence for the Mapungubwe 

Cultural Landscape based on site-specific and cross-disciplinary datasets and assess it 

against previous regional models. 

 

 

Area of investigations 

Field research will concentrate on the southern and western sectors on Samaria 28 MS (Fig. 1 

in appendix).  Although farmed until recently, this part of Samaria is now managed by 

SANParks (Samaria, Portion 3 was proclaimed in 2008, Gov. Gazette 31461; SANParks 

2012: 76). At present, the land is monitored by SANParks and not accessible to the public. 

The environmental settings are generally consistent throughout the region with predominant 

gently sloping to flat lands, punctuated by the characteristic Karoo sandstone hills and ridges. 
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Previous research in the region has recorded the presence of K2/Mapugubwe period 

archaeology in Samaria 28 MS (see Meyer 2000, 2003; Huffman and Hanisch 1987; Huffman 

2000), but none of the geographical coordinates fall directly in the study area proposed for 

research. This is  rather a c. 3 x 7 km long transect running from south of Samaria Citrus 

Farm to the Limpopo River on N-S axis (S 22°15'28'4/11'27.3'' – E029°17'46.3''/19'21.6''). 

The area is characterised by a discrete topographic variability from the higher flat lands (c. 

550 m a.s.l.) to the south leading onto the gently sloping Limpopo floodplain (c. 520 m a.s.l.). 

The local geology is characterised by steep-sided red sandstone hills and crests resting on 

mudstone deposits and intersected by dolerite dykes (Meyer  1998; Chinoda et al. 2009). The 

higher lands are covered by open bushveld savannah vegetation with mopane 

(Colophospermu mopane) and acacia (Acacia sp.) trees and rare occurrences of baobab trees 

(Adansonia digitata) and euphorbia (Euphorbia ingens). The soil cover is a light brown sandy 

loam with common rock (sandstone and basalt) fragments on the ground
1
. Further downslope 

toward the floodplain, the landscape opens up and the mopane trees are more sparsely 

distributed. Isolated sandstone outcrops/low hills dot this plain and the margin of the 

floodplain is marked by a change in soil cover to a light reddish brown fine sandy loam, stone 

free and with common coarse sand. Increased thorn-bushes and eland weed (Tribulus 

terrestris) are found in the floodplain.  

 

 

Archaeological sites 

The whole area is punctuated by kraal-settlement complexes seemingly aligned on an N-S 

axis. The archaeological evidence suggests a fairly substantial occupation and use of the area 

since early K2 times to post-Mapungubwe period, and perhaps even earlier. The 

geomorphological settings is characterised by broad terraces gently sloping and separated by 

sandstone ridges and leading onto the Limpopo floodplain, providing differential preservation 

conditions of palaeoenvironmental records. These make the area ideal for investigating off-

site records and settlement pattern. On the basis of preliminary reconnaissance survey in the 

in Samaria 28 MS, four sites have been selected for archaeological excavations (Table 1 in 

appendix). In addition to their potential as sources of cultural and environmental data for the 

proposed project, the sites selected for excavations are currently threatened by erosion and 

animal disturbance as indicated by recently exposed structures and common sizable burrows 

(see Fig. 3c). In the light of this, it is imperative to investigate these sites and perform full 

assessment of their cultural heritage. 

 

 

 

 

 

                                                 
1
 Regional soil survey studies identify cambisols and fluvisols as the most widespread in Shashe-Limpopo  

confluence zone, see Bangira and Manyevere 2009. 
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SAMARIA 1 

GPS: S22°13'14.4'' - E029°18'01.4'' 

This is located on natural terrace c. 0.6 km south of the Samaria Farm Road. Ground surface 

evidence indicates the presence of two kraal-settlement complexes. The kraal areas are about 

20 x 30 m each and surface scatter around them includes K2 and Mapungubwe potsherds and 

grinding stones (Fig. 2 in appendix).  

SAMARIA 2 

GPS: S22°12'47.8'' - E029°17'47.7'' 

This is located further north toward the edge of the floodplain and c. 0.9 km from the Samaria 

Farm road. Ground surface evidences indicates the presence of a kraal (c. 20 x 20 m) and 

surface scatter includes K2 potsherds, grinding stones and slag fragments (Fig. 3 in appendix) 

 

SAMARIA 3 

GPS: S22°12'43.8'' - E029°17'48.5'' 

This is located at the foot of a sandstone crest c. 1.7 km north of the Samaria Farm Road. 

There is evidence of a kraal (c. 20 x 30 m) and surface scatter includes K2 potsherds (Fig. 4 

in appendix). 

 

SAMARIA 4 

GPS: S22°12'42.7'' - 029°17'46.0'' 

This is located further north about 1.78km from the Samaria Farm Road. Ample scatter of K2 

potsherds suggests the presence of a settlement site next to a sandstone crest. The remnants of 

a circular wall are visible on the northern side of the sandstone crest (Fig. 5 in appendix).  

 

 

Geoarchaeological investigations 

The aim of the geoarchaeological field work is to investigate the stratigraphic sequences 

across different landscape units and recover palaeoenvironmental records from soils and 

sediments associated with environmental conditions in place before, during and after the 

development of human settlement and resource use in the study area. Geoarchaeological 

investigations (see details on the methods below) will concentrated on an N-S transect (3 x 7 

km; GPS: S 22°15'28'4/11'27.3'' – E029°17'46.3''/19'21.6'') from the Samaria Farm Road to 

the Limpopo River, exclusively limited to lands owned by SANParks (Fig. 1 in appendix). 

The area encompasses the sites aforementioned and stretches further north into the Limpopo  

River, thus affording the exploration of different landscape units: from the higher grounds (S 

of Samaria Citrus Farm) to gently sloping plains and tributary valleys into the Limpopo 

floodplain. As detailed below, the geoarchaeological investigations do not include 

excavations of archaeological deposits or any other invasive intervention at sites other than 

those listed above (Samaria 1 to 4). 
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METHODS 

This project combines archaeological survey and excavations and geoarchaeological 

(pedological and palaeobotanical) approaches using novel methods, rarely employed in the 

region, to reconstruct a diachronic picture of human-environment interactions in the 

Mapungubwe region. 

 

 

Archaeological excavation 

Exploratory trenches will be excavated to ascertain the cultural sequences of the sites 

aforementioned and to retrieve well-dated and integrated cultural, settlement and agricultural 

records and firm chronological sequences (using radiocarbon dating) that are essential to 

contextualise the offsite information originating from geoarchaeological investigations (see 

below). Excavation, recording and artefact collection will be conducted following the 

Regulation and Guidelines pertaining to the National Heritage Resources Act (Act 25 of 

1999). In addition, a geoarchaeological approach will be applied to record and sample 

archaeological sediments from key cultural deposits for laboratory analyses (see below). 

Excavation trenches will be appropriately filled at the end of each season. Field work will be 

supervised by the applicant with the assistance of professional archaeologists from the 

University of Pretoria (UP) and Mr Chauke (archaeologist, SANParks), and will include the 

participation of UP Archaeology students. Artefacts recovered from the excavations will be 

transferred to UP for full study and cataloguing, and they will be debatably stored as part of 

the Mapungubwe Collection at UP Archaeology.  

 

 

Survey and soil profile recording 

This will include non-systematic, selective geoarchaeological survey across the entire study 

area and systematic borehole survey of an N-S transect on Samaria. 

 

Non-systematic, selective geoarchaeological survey: this includes field-walking for overall 

recording of landscape characteristics by compiling general survey form and taking 

pictures; areas of interests (sedimentary deposits) will be fully recorded by compiling of 

ad hoc description forms, drawing sections and taking pictures. The description of 

stratigraphic sequence will involve a gentle brushing of exposed sections and full 

recording of each layer to include: depth (from ground surface), soil/sediment colour, 

texture, structure, organic content, and inclusions. Stratigraphic sequences will be recorded 

primarily in gullies and streambeds. However, where exposures are not available and in 

the case of partially buried sequences, the local stratigraphy will be explored by means of 

small trenches (1 x 1 m) in order to allow full recording and the collection of soil samples. 

 

Systematic borehole survey: this includes the excavation of bore holes using a Dutch hand 

auger or similar auguring tools across an N-S transect from the encompassing the 

archaeological sites aforementioned (Samaria 1 to 4) and stretching into the Limpopo 
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floodplain as indicated in Fig. 1. Borehole surveys are becoming increasingly applied in 

the study of ancient landscapes and settlement pattern (e.g. French 2003; Chapman et al. 

2009). In practical terms, this type of survey implies the augering of bore holes (c. 2-4cm 

in diameter) to establish the depth and characteristics of the local stratigraphy. Each bore 

hole will be mapped using a GPS and the sediments fully recorded; each hole will be then 

refilled. In case cultural deposits will be detected, these will be recorded separately and 

listed as potential sites.  

 

Laboratory analyses of ceramics and soil/sediment samples 

Ceramics: These will be fully described, including illustrations of diagnostic potsherds, and 

will be analysed by context – with no implications for damage. The assemblage will then be 

fully catalogued and stored as part of UP Archaeology’s Mapungubwe Collection. The project 

proposes also to undertake lipid analysis on a selection of ceramics of various forms and 

decoration types in order to investigate food sources and consumption patterns. The lack of 

archaeobotanical research in this area has limited the research concerning consumption 

patterns. The results originating from lipid analysis will therefore provide a very first dataset 

on consumption patterns. Furthermore the relationship between form and function will be 

explored, by determining whether different foodstuffs were prepared in different ceramic 

forms.  

 

Soils/sediments: Samples of soils/sediments will be collected from cultural deposits (e.g. 

floors) and buried soils for chemical, physical, micromorphological analyses. This suite of 

analyses is increasingly applied to the study of human-environment interactions over time 

(e.g. French 2003, 2010, Macphail and Goldberg 2006), though applications to African 

contexts remain very limited. In the middle Limpopo, the combination of these techniques 

will provide essential records on past environmental and climatic conditions, plant cover, 

land uses, and domestic activities associated with archaeological deposits and buried soils. 

Samples of loose soils/sediments will be used for multi-element chemical analyses (ICP-AES 

on 34 elements), determination of magnetic properties (Low frequency Magnetic 

Susceptibility) and particle size distribution. The microstratigraphy will be analysed via soil 

micromorphology. This technique is designed to study the stratigraphy of a given deposit at a 

microscopic scale and, thus, it requires the sampling of undisturbed and oriented blocks of 

soil/stratified sediment (Courty et al. 1989; French 2003). The study of microstratigraphy will 

characterise environmental and land use sequences as well as refining activity areas within 

occupation deposits, and it will contextualise the results of bulk analyses outlined above.  

 

Organic/biogenic material: The recovery of animal remains and plant macro-fossil (charcoal, 

seeds) will be performed as part of the archaeological excavation and data management 

process. Charcoal fragments and charred wood remains (> 2 mm) will be analyses for species 

identification and used for radiocarbon dating. In addition, the proposed research will focus 

on the recovery and study of plant micro-fossils (opal silica or phytoliths) from 

archaeological sediments and buried soils. Phytolith analysis is now routinely applied in the 
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study of plant-people interaction from domestic contexts to landscapes (e.g. Badenhorst 

2009; Mercader et al. 2010; Parker et al. 2011; Sulas and Madella 2012) as phytoliths are 

deposited in situ and preserved in most conditions, thus enhancing recovery potential and 

control over taphonomic processes (see Piperno 2006). In the middle Limpopo, phytolith 

analysis will allow the investigation of plant material used in occupation contexts and 

vegetation cover associated in past land cover. 

 

Research team and schedule 

The research is led by the principal investigator Professor Innocent Pikirayi with the 

assistance of archaeologists and students from UP Archaeology, and specialists from other 

universities. Fieldwork will be conducted in full compliance with national heritage 

management and protection regulations, and the proposed programme has already the full 

support of the Mapungubwe National Park and SANPark (see bilateral agreement in 

attachment). 

 The 3-year research schedule is as follows. The first year of the project (2012-2013) is 

concentrating on archival research and archaeological fieldwork on Mapungubwe; the second 

year (2013-2014) will be largely devoted to laboratory analyses and the completion of survey 

and mapping. Although there is no current plan to conduct field research in the second year, 

the team reserves the possibility of undertaking limited investigations if the results of the first 

year will prove them necessary. The final year (2014-2015) will focus on data elaboration and 

research outputs. 

 

Capacity building and data management 

The project places great emphasis on capacity building and knowledge transfer within and 

beyond academia. The interdisciplinary nature of the research offers excellent training 

opportunities for local students, including dedicated specialist training offered by the project 

associates. At a local community level, a series of informal workshops will be held in the 

study areas to present ongoing research results and assist local communities in understanding 

the sites/landscapes as well as the role of archaeologists. 

 All environmental and archaeological samples collected from the field will be adequately 

stored in the UP’s South Campus Archaeology Facility, where they will be documented and 

catalogued. 

 

Project significance and broader implications 

Guided by an approach that views the landscape holistically and integrates historical, cultural 

and environmental variables, the research will test assumptions concerning the environmental 

impact of climate change, ancient resource management, and urbanism in semiarid 

environments. The results will contribute to our understanding of the multidimensional 

factors involved in the origin and evolution of complex societies in sub-Saharan Africa. 

Furthermore, this research will add context to the long-term natural and cultural processes 

that have contributed to present landscape conditions in critical regions. The comparative 

nature of the research places the project in the position of stewarding archaeology within and 
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beyond the frontiers of southern Africa. At the same time, this aspect may well stimulate 

novel debates on the significance of southern African earliest complex societies in the wider, 

international scholarships on social complexity and urbanism. 

 At a regional scale, research on Mapungubwe will provide an extensive and integrated 

dataset of environmental and archaeological records that will allow contextualising the 

development of settlement and subsistence strategies in their ecological settings. 

Significantly, the focus on landscape, together with the integration of cross-disciplinary data, 

will allow assessment of the diversity and consistency of environmental conditions and 

cultural characteristics between the centre of Mapungubwe and its hinterland. The new data 

will characterise the nature and evolution of soils and land-forms, plant cover, and the links 

with changing water conditions. Ultimately, the relationships forged between these 

environmental aspects and human settlements are the result of how the modern community 

and landscape evolved, mutually influencing each other, and their legacies into the present-

day. 
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Table 1: Archaeological sites selected for excavations 

 

 

 

 

 

 

SAMARIA 28 MS 

Site code 
  GPS coordinates 

Lat Long 

SAM4-1 S22°13'14.4'' 

 

E029°18'01.4'' 

SAM4-2 S22°12'47.8'' 

 

E029°17'47.7'' 

 SAM4-3 S22°12'43.8'' 

 

E029°17'48.5'' 

 SAM4-4 S22°12'42.7'' 

 

E029°17'46.0'' 

 

 

Fig. 1 Map of the middle Limpopo basin showing the location of the study area  

(Based on 2229AB Mapungubwe 1:50 000, South Africa topographic map, 1969) 
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Fig. 2 Samaria 1: a. view of the site; b. artefacts from surface scatter. 
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Fig. 3 Samaria 2: a. view of the site; b. artefacts from surface scatter; c. extensive burrowing. 

 

 

 

 



Pikirayi, I. Geoarchaeology in the middle Limpopo 17 

 

 

 
a 

 

 
b 

 

Fig. 4 Samaria 3: a. view of the site; b. artefacts from surface scatter. 
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Fig. 5 Samaria 4: a. view of the site; b. remnants of circular wall.  

 

 


