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CHAPTER I 

INTRODUCTION 

 The site of Erfkroon in the western Free State, South Africa, contains a long 

sequence of archaeological materials ranging from the Middle Stone Age to the historic 

period. Erfkroon is one of a relatively small number of Stone Age sites excavated in the 

South African interior and an even smaller number of open-air sites. The majority of 

archaeological research has been conducted on the South African Cape, which makes 

Erfkroon a valuable resource for understanding the Stone Age throughout all of southern 

Africa.  

 This research focuses on the Later Stone Age component at Erfkroon with an 

emphasis on the Robberg Technological Industry. The Robberg Industry persisted 

throughout southern Africa from ~22 ka to 12 ka and relied heavily on microlithic 

bladelet technology (Klein 1974:258). Nearly all of the excavated Robberg sites were 

found in either caves or rockshelters, not because of a lack of sites, but because of an 

imbalanced preference for survey and excavation at coastal sites and those close to major 

cities. The site of Erfkroon presents an ideal opportunity to understand the Robberg lithic 

industry in a completely different context. The archaeological deposits at Erfkroon are 

well stratified in alluvial terrace deposits and the position of the Robberg assemblage 

between a lower Early Later Stone Age component and an overlying Lockshoek 

component make it ideal for understanding the transitional periods between LSA 

technological industries. Erfkroon also contains the only excavated and reported burned 

rock features at a Later Stone Age open-air site in southern Africa. 
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 In the following chapters this thesis presents the conceptual and practical history 

of the Later Stone Age highlighting the Robberg Industry and the Oakhurst Complex, 

specifically the Lockshoek Industry, in Chapter II. It lists radiocarbon dates for known 

Robberg and Lockshoek sites in southern Africa and provides a brief overview of the 

history and excavation of the sites of Nelson Bay Cave, Melkhoutboom, Boomplaas, 

Rose Cottage Cave, and Sehonghong. Chapter III is an overview of the excavation 

history of Erfkroon in both an archaeological and paleontological context along with 

descriptions of the geology and faunal assemblage. Isotopic analysis and dating methods 

used in previous research at Erfkroon are also discussed in Chapter III. The methods 

employed in the field and laboratory are documented in Chapter IV. Chapter V describes 

the results of the June 2013 excavation of Later Stone Age materials at Erfkroon and is 

presented along with photographs of the excavation and artifacts discovered. Chapter VI 

is comprised of a lithic analysis of the Robberg and Lockshoek lithic assemblages from 

Erfkroon and is presented alongside comparisons between Erfkroon and other Robberg 

sites. Three burned rock features are discussed and archaeomagnetic analysis of possible 

boiling stones is presented. In Chapter VII the results of this research are discussed and 

inferences are made about the implications of these findings. 
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CHAPTER II 

HISTORY AND BACKGROUND 

 This chapter discusses the theoretical history behind the Later Stone Age in 

southern Africa including the evolution of what defines the LSA and the archaeologists 

who made significant contributions to its initial study. This chapter also covers a brief 

theoretical history of the Robberg Technological Industry as well as the following 

Lockshoek Technological Industry. Both of these industries have major components at 

Erfkroon and date to the beginning of the LSA. A history of the discovery and subsequent 

excavations of the site of Erfkroon follows and includes descriptions of Robberg 

assemblages and excavation histories at the comparative sites of Nelson Bay Cave, 

Melkhoutboom, Rose Cottage Cave, Boomplaas, and Sehonghong. 

Conceptual History of the Late Stone Age in Southern Africa 

The first systematic and most widely accepted culture historical scheme in South 

Africa was formally published by A. J. H. Goodwin and C. Van Riet Lowe in 1929. In 

this comprehensive work they defined the Later Stone Age. Under their definition it 

encompasses the lithic industries that occur after the Middle Stone Age and is marked by 

the appearance of microlithic technology and so-called Neo-Anthropic cultures (Goodwin 

and Van Riet Lowe 1929:147). Neo-anthropic cultural materials include those that relate 

to modern human behavior and have been associated with Bushmen (Goodwin and Van 

Riet Lowe 1929). Artifacts such as rock paintings and shell jewelry, as well as features 

such as purposeful burial are rarely seen within the MSA and then only in isolated 

occurrences (Mitchell 2002). Goodwin and Van Riet Lowe attributed the changes in 

technology to variation in regional distribution of raw materials and movements of 
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populations of separate cultural groups (Goodwin and van Riet Lowe 1929:150 and 

Wadley 1989:43). They believed that the lack of excavated Stone Age sites was the main 

obstacle in fully understanding the history of the Stone Age (Goodwin and Van Riet 

Lowe 1929). Since then numerous surveys and excavations have greatly added to our 

empirical knowledge of the Stone Age and have allowed for a clearer view of how people 

lived during this time period.  

Goodwin and Van Riet Lowe (1929) initially divided the Late Stone Age into the 

Smithfield and Wilton technological industries (Figure 2.1). They named the Smithfield 

Industry after a number of open-air sites in the Smithfield District of the Orange Free 

State and asserted that it is “an evolved and localized form of a Neo-anthropic group 

belonging to South Africa” and that the Wilton industry is the possible parent of the 

Smithfield (Goodwin and Van Riet Lowe 1929:149). They divided the Smithfield into 

three phases, A,B, and C, with A being the earliest and C being most similar to the 

preceding Wilton assemblages (Goodwin and Van Riet Lowe 1929). In the first region-

wide radiocarbon dated synthesis of South African Stone Age prehistory, C. G. Sampson 

introduced a new classification system for southern Africa that grouped LSA 

assemblages based on the radiocarbon-dated time scale (1974). These complexes 

included the Oakhurst, originally termed Smithfield A, the Wilton, (Including Sampson’s 

Interior Wilton, aka. Smithfield C, and Coastal Wilton), and the Smithfield, originally 

termed Smithfield B (Sampson 1974).  

 A more recent and behaviorally focused definition of the Later Stone Age was put 

forth by Janette Deacon in 1984. She asserted that the transition from the MSA to the 

LSA is a culture-stratigraphic unit beginning 40,000 years ago, with the Robberg industry 
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as the first definitive lithic manufacturing technology, and extending to historic times (J. 

Deacon 1984b:223). The defining aspect of the LSA is the introduction of new tools that 

were used to complete actions that had been performed in the past, but in a different way 

(H.J. Deacon and J. Deacon 1999:108). During the MSA tools were generally made from 

large flakes or flake blades whereas LSA tools were more likely to be microlithic. LSA 

tools were often created using prepared cores and shaped with secondary retouch into 

tools that were sometimes hafted with mastic (H.J. Deacon and J. Deacon 1999:109). 

These include a variety of specialized hunting and fishing implements, tools and 

containers for food, such as bags and netting, and a wider variety of scrapers and 

associated skin-working and sewing tools (J. Deacon 1984a). A number of cultural 

innovations including rock art, deliberate burial in formal graves, and decorative items 

like pendants and beads are also associated with the advent of the Later Stone Age (H.J. 

Deacon J. Deacon 1999:109). These cultural materials are not ubiquitous until the last 

10,000 years of the LSA and the period is mainly distinguished from the MSA by lithic 

manufacturing techniques, as evidenced by a range of debitage and core types (J. Deacon 

1984a). At the time of the first European contact in South Africa, Khoisan people were 

still making and using tools commonly associated with the LSA, contributing actual 

ethnographic accounts of how some LSA technology was produced and utilized (H.J. 

Deacon and J. Deacon 1999:108 and Bousman 2005).  

Early models of technological and cultural change in southern Africa during the 

Stone Age emphasized migration and the availability of raw material as reasons for 

transitions into new industrial complexes. Goodwin and Van Riet Lowe interpreted the 

arrival of the Smithfield Industry as the result of interaction between MSA inhabitants of 
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Southern Africa and inbound populations from areas further north, as well as the new 

exploitation of hornfels as a raw material (Mitchell 1988). J. Desmond Clark (1959) also 

asserted that population migration and diffusion explained the parallels and disparities 

between Stone Age technological industries. Sampson (1974) followed in this theoretical 

mold.  

 
Figure 2.1. Goodwin and van Riet Lowe’s interpretation of the Stone Ages 
in South Africa and their assumed European and North African equivalents 
(Goodwin and van Riet Lowe 1929:152). 
 

In the early to mid-1970s H. J. Deacon (1972 and 1976) proposed a new model of 

cultural change that explained the LSA industrial complexes as being representative of 

homeostatic periods separated by short episodes of transition. The technological 

industrial complexes were direct responses to subsistence strategies and available game 

(H. J. Deacon 1976). Deacon’s model signifies a departure from a purely culture 

historical explanation of cultural change to one that is formulated around environmental 

factors and human adaptation. It is most likely that all of these factors, as well as 
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concerns with risk management, caused changes in human behavior. The concept of risk 

management was further developed by Bousman (2005) through his work at the Stone 

Age site of Blydefontein, where changes from microlithic to macrolithic and distinctive 

changes in tool maintenance were seen as adaptations to subtle environmental shifts. 

At present the Later Stone Age has been divided into the Robberg, Oakhurst 

(Albany, Lockshoek, Kuruman, Pomongwan), Wilton (Coastal and Interior Wilton) and 

Smithfield industrial complexes that encompass assemblages with general similarities in 

formal tools and lithic design (Table 2.1) (Sampson 1974 and H.J. Deacon and J. Deacon 

1999). These terms describe only technological assemblages and do not demarcate 

specific cultural groups. Lombard et al. (2012) have recently formulated a timeline of 

Stone Age sites and lithic industries in Southern Africa that includes the informally 

named Early Later Stone Age (Beaumont and Vogel 1972), which predates the Robberg, 

and Final Later Stone Age, which postdates the Wilton and includes the introduction of 

ceramic production and Sampson’s Smithfield. 

Table 2.1. Current timeline of the Stone Age sequence in South Africa and Lesotho 
(Lombard et al. 2012:125). 
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Conceptual History of the Robberg Technological Industry 

 The Robberg Industry is the second oldest well-formulated technological 

expression in the Later Stone Age in Southern Africa. It was first identified at Rose 

Cottage Cave in the 1940s by French archaeologist the Abbé Breuil as a pre-Wilton blade 

culture, but this information went unpublished for more than 30 years (Wadley 1996b). 

However the early “pre-Wilton” concept included a variety of valid, and later-to-be-

established invalid assemblages, i.e., the Magosian. The ultimate recognition of the 

Robberg as a valid technological industry, separate from other pre-Wilton assemblages, 

was established by the results of excavations in the late 1960s and early 1970s conducted 

by Janette Deacon, Hilary J. Deacon, and Richard Klein. The Robberg was first formally 

recognized at the site of Nelson Bay Cave on the Robberg Peninsula with dates ranging 

from approximately 18,000 to 12,000 BP (Klein 1974).  

The name “Robberg Industry” is taken from the Robberg Peninsula and was 

chosen by Janette Deacon during her analysis of Nelson Bay Cave materials, but was 

initially used in publication by Klein (1974). Klein (1972b) had previously used the term 

‘steep scraper industry’ prior to accumulating enough evidence to consider the Robberg 

its own culture-stratigraphic unit (Klein 1974). Nelson Bay Cave is considered the type 

site for this industry and is defined by “unretouched bladelets, smaller than 25 mm, 

manufactured from unfaceted single-platform or flat bladelet cores” (Wadley 1996a:64). 

Very few bladelets within the Robberg industry are retouched into formal tools, but 

occasionally they are knapped into segments or roughly backed bladelets (J. Deacon 

1984a). Following the recognition of the Robberg Industry at Nelson Bay Cave its status 

as a unique technological tradition was further confirmed by Later Stone Age microlithics 
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from Melkhoutboom. At the time, H. Deacon was analyzing the artifacts from 

Melkhoutboom and recognized the similarity to the “Robberg” at Nelson Bay Cave. The 

classification of similar artifact assemblages at the contemporaneous basal levels at 

Melkhoutboom Cave was followed by the discovery of the industry at Kangkara Cave, 

which solidified the Robberg as its own unique technological industry (Klein 1974).  J. 

Deacon, H.J. Deacon, and Klein conducted a test excavation at Kangkara in 1972, but 

further excavation was not pursued due to a lack of identifiable faunal remains (J. Deacon 

1984a). Following the discovery at Kangkara, the Robberg Industry was identified within 

the Boomplaas Cave cultural sequence (H.J. Deacon 1976).   

The Robberg Industry is now known to exist at numerous sites throughout 

southern Africa with radiocarbon dates ranging from approximately 10 ka to 20 ka (Table 

2.2). Calibration of these dates demonstrates that Robberg lithic technology was 

simultaneously use in the Cape and in the interior (Figure 2.2). Robberg sites span across 

nearly all of southern Africa (Figure 2.3). ESR and OSL dates from the soil formation 

associated with the Robberg industry at Erfkroon are discussed in further chapters.  
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Table 2.2. List of uncalibrated radiocarbon dates associated with Robberg sites in 
Southern Africa. 

 

  

Uncalibrated Radiocarbon Dates from Robberg Type Sites in 
Southern Africa 

Site Sample 
Dates 
(BP) Error Provenience Reference 

Elands Bay Cave GaK-4335 12450 280 Layer 16 Parkington 1980 
Bushman 
Rockshelter GrN-4814 12090 95 Level 14 Plug 1981 
Bushman 
Rockshelter GrN-5884 18660 110 YGL J. Deacon 1984a 
Nelson Bay Cave I-6516 16700 240 YSL J. Deacon 1984a 

Byneskranskop I-7948 12730 185 Layer 19 
Schweitzer and 

Wilson 1982 
Byneskranskop LJ-3135 19840 270 Stratum 3c Beaumont 1981 
Byneskranskop LJ-3136 20500 300 Stratum 3d Beaumont 1981 
Heuningneskrans LJ-3150 12590 130 Stratum 3b Beaumont 1981 
Heuningneskrans Pta-100 13100 110 Stratum 3b Beaumont 1981 
Blydefontein  OxA-8530 11850 150 Cy-Brown 2 Bousman 2005 
Dikbosch 1 Pta-1067 12450 100 Level IV Humphreys 1974 
Dikbosch 1  Pta-1068 13770 130 Levels V/VI Humphreys 1974 
Dikbosch 1  Pta-1175 12310 120 Level 14 Plug 1981 
Dikbosch 1  Pta-1200 13240 125 Level VI Humphreys 1974 

Dikbosch 1  Pta-1288 13510 120   
Humphreys and 
Thackeray 1983 

Boomplaas Pta-1828 12060 105 CL J. Deacon 1984a 
Boomplaas Pta-2259 13210 55 CL J. Deacon 1984a 
Boomplaas  Pta-3283 17830 180 GWA J. Deacon 1984a 
Ravenscraig Pta-3451 10200 100 Layer 5 Opperman 1985 
Ravenscraig  Pta-4226 13400 120 Layer 5 - RBSA Kaplan 1989 
Uhmlatuzana Pta-4307 9180 120 Layer 4 - OBSA Kaplan 1989 

Equus Cave Pta-4409 16300 160   
Beaumont and 

Morris 1990 
Equus Cave  Pta-4631 9870 90 Level 9 - RBS V Kaplan 1990 

Faraoskop Pta-4817 11550 120 
ABS/D3 - Level 

4 Manhire 1993 

Faraoskop  Pta-4822 16500 160 
DBS2/D3 - 

Level 5 Manhire 1993 
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Uncalibrated Radiocarbon Dates from Robberg Type Sites in 
Southern Africa Continued 

Site Sample 
Dates 
(BP) Error Provenience Reference 

Rose Cottage 
Cave Pta-5593 12690 120 DB Wadley 1995 
Rose Cottage 
Cave Pta-5601 13360 150 DB Wadley 1995 
Rose Cottage 
Cave  Pta-6060 15700 150 

Layer BAS, Unit 
100 Mitchell 1995 

Rose Cottage 
Cave  Pta-6062 12410 45 

Layer RBL, Unit 
090 Mitchell 1995 

Rose Cottage 
Cave  Pta-6281 19400 200 

Layer BAS, Unit 
096A Mitchell 1995 

Sehonghong Pta-6282 12180 110 
Layer RF, Unit 

065 Mitchell 1995 
Shongweni Pta-682 11870 130 Layer I Mitchell 1988 
Kangkara Pta-782 12330 130 BBD/BHL J. Deacon 1984a 
Kangkara  Pta-782 12550 110 BBD/BHL J. Deacon 1984a 
Kangkara  Pta-822 14760 130 Layer IV Mitchell 1988 
Kangkara  Pta-884 13000 140 Layer IX Carter et al. 1988 
Kangkara  Q-1452 17820 270 Layer IX Carter et al. 1988 
Kangkara  Q-3172 13200 150 Layer IX Carter et al. 1988 
Kangkara  Q-3173 12800 250 Layer IX Carter et al. 1988 
Kangkara  Q-3175 12250 300 Layer IX Carter et al. 1988 
Kangkara  Q-3176 12200 250 Layer IX Carter et al. 1988 
Siphiso TX-5629 9360 190 Level VII Barham 1989 
Siphiso  TX-5631 11820 300 Stratum VIII Barham 1989 
Siphiso  TX-5782 10050 160 Stratum VIII Barham 1989 

Siphiso UW-175 18100 550 YGL 
Fairhall and 
Young 1973 

Melkhoutboom UW-223 15400 120 Basal Unit Klein 1974 
Melkhoutboom  UW-301 14200 240 CL J. Deacon 1984a 
Melkhoutboom  UW-412 12480 130 CL J. Deacon 1984a 
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Figure 2.2. Plot of calibrated age frequency distributions of radiocarbon dates from 
Robberg Industry sties in southern Africa (Bousman, nd). 
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Figure 2.3. Map of Robberg Industry sites in southern Africa. 
 
Conceptual History of the Oakhurst Industrial Complex 

 The Oakhurst Complex, spanning from approximately 12 ka to 7 ka, was first 

coined by C. G. Sampson in his 1974 publication The Stone Age Archaeology of Southern 

Africa. He proposed this classificatory system to account for a large amount of lithic 

material that had been recently excavated before this publication and did not fit into 

earlier systems of organization (Sampson 1974). It is named after Oakhurst Cave, which 

lies approximately 4 miles inland from the southern Cape coast and 13 miles east of 

George (Sampson 1974). Oakhurst Cave was previously excavated by A.J.H. Goodwin in 

1938 who noted a lithic sample underlying a Wilton component, representing the earliest 

discovery of a technological industry that precedes the Wilton complex (Sampson 

1974:258). Upon discovery, Goodwin erroneously ascribed this sample to the Smithfield 
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B Industry, although it dates to a more recent period and is not related to the Oakhurst 

complex (Sampson 1974). It is now known that the Oakhurst is more similar to the 

Smithfield A Industry, which precedes the Wilton Industry (Sampson 1974). Sampson’s 

typology has clarified the different pre-Wilton macrolithic industries.  

 The Oakhurst Complex is typified by large broad flakes, large single-platform 

cores, minimal blade production, and a high frequency of flakes with unfaceted platforms 

(Sampson 1974:259). The cortex of the raw material may be present on the dorsal surface 

of flakes and various types of scrapers were made using these flakes altered with minimal 

trimming (Sampson 1974). Based on similarities between lithic assemblages Sampson 

divided the Oakhurst Complex into three regional groups: the Oakhurst Industry, the 

Lockshoek Industry, and the Pomongwan Industry (Sampson 1974). In the Cape Fold 

Mountain Belt and its associated coastal areas the Oakhurst is now referred to as the 

“Albany Industry,” (Klein 1974). The term “Albany Industry” was first published by 

Klein in 1974 after suggestions from H.J. Deacon and J. Deacon that a new name was 

needed to replace the ambiguous “Pre-Wilton” (Klein 1974). Humphreys and Thackeray 

(1983) have referred to the Oakhurst presence in the Northern Cape as the “Kuruman 

Industry,” after the Kuruman district where it was first identified. Examples of the 

Oakhurst Complex are found throughout southern Africa in the Cape and in the South 

African Interior (Figure 2.4). Dates from these sites range from 12 ka to 7 ka and many of 

them directly overly Robberg industry deposits (Table 2.3). 
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Figure 2.4. A sample of Oakhurst Complex sites in southern Africa.  
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Table 2.3. A list of uncalibrated radiocarbon dates from Oakhurst Complex sites in 
southern Africa. 

 

Uncalibrated Oakhurst Complex Radiocarbon Dates 

Site Sample 
Date 
(BP) Error Provenience Industry Reference 

Andriesgrond Pta-2481 8050 90 
  Albany 

Vogel et al. 
1986 

Belleview Pta-359 8650 80 Spit 17 
Oakhurst 

Vogel et al. 
1986 

Blydefontein SMU-1832 8541 417 CY Lockshoek 
Bousman 

2005 

Boomplaas UW-410 9100 135 BRL Albany 
J. Deacon 

1984a 

Boomplaas UW-411 10425 125 BRL Albany 
J. Deacon 

1984a 

Buffelskloof 
Pta-1484 

8960 80 
Level HE1 Albany 

Opperman 
1978 

Bushman Rock 
Shelter GrN-5874 

9570 55 
Layer 2 

Lockshoek 
Plug 1981 

Bushman Rock 
Shelter GrN-4854 

9510 55 
Layer 5 

Lockshoek 
Plug 1981 

Bushman Rock 
Shelter GrN-4813 9940 80 Layer 7 

Lockshoek 
Plug 1981 

Bushman Rock 
Shelter GrN-4814 12090 95 Layer 14 

Lockshoek 
Plug 1981 

Bushman Rock 
Shelter Pta-1175 12310 120 Layer 14 

Lockshoek 
Plug 1981 

Bushman Rock 
Shelter GrN-4815 12160 95 Layer 15/16 

Lockshoek 
Plug 1981 

Bushman Rock 
Shelter Pta-1176 12470 120 Layer 16/18 

Lockshoek 
Plug 1981 

Bushman Rock 
Shelter GrN-4816 12510 105 Layer 16/18 

Lockshoek 
Plug 1981 

Bushman Rock 
Shelter Pta-1177 12800 75 Layer 17 

Lockshoek 
Plug 1981 

Bushman Rock 
Shelter Pta-1178 12950 40 Layer 18 

Lockshoek 
Plug 1981 

Bushman Rock 
Shelter 

GrN-5873 12470 140 Layer 15/16 
Lockshoek 

Beaumont & 
Vogel 1972; 

Plug 1981 

Byneskranskop Pta-1587 9760 85 Layer 14 
Albany 

Schweitzer & 
Wilson 1982 

Cave of Bees Pta-2578 10500 100 Layer IV Pomongwan 
Vogel et al. 

1986 

Dikbosch 1 
Pta-3411 

8010 60 
Level V Kuruman 

Humphreys 
& Thackeray 

1983 

 16 



 
 

Uncalibrated Oakhurst Complex Radiocarbon Dates Continued 

Site Sample 
Date 
(BP) Error Provenience Industry Reference 

Florisbad Pta-1125 10000 100   Lockshoek 
Kuman and 
Clarke 1986 

Florisbad Pta-3609 8790 70 Layer CBS3 Lockshoek 
Kuman and 
Clarke 1986 

Florisbad Pta-3643 11700 110   Lockshoek 
Kuman and 
Clarke 1986 

Good Hope Pta-1480 7670 55 Layer 3 Oakhurst 

Cable, Scott 
and Carter 

1980 

Ha Makotoko Pta-5191 8370 80   Oakhurst Mitchell 1993 

Ha Makotoko Pta-5192 8950 80   Oakhurst Mitchell 1993 

Ha Makotoko Pta-5204 9290 90   Oakhurst Mitchell 1993 

Ha Makotoko Pta-5205 9970 90   Oakhurst Mitchell 1993 

Jubilee Wits-1436 8500 240   Oakhurst Turner 1986 

Kangkara Pta-2307 
9260 90 

YBL 
Albany 

J. Deacon 
1984a 

Kangkara Pta-2812 7330 100 PBW 
Albany 

J. Deacon 
1984a 

Kruger Cave Pta-1273 9100 90 10 – 20 cmbs Oakhurst 
Vogel et al. 

1986 

Matjes River 
L-336H 

11250 400 
Layer D 

Albany 
Sealy et al. 

2006 

Matjes River 
UCLA-
1746-C-2 

10100 190 
Layer D 

Albany 
Sealy et al. 

2006 

Matjes River 
UCLA-
1746-C-2 

10100 190 Layer D Albany 
Sealy et al. 

2006 

Melkhoutboom 
GaK-1538 

10500 190 
RF 

Lockshoek 
H.J. Deacon 

1976 

Melkhoutboom 
Pta-666 

7660 80 
MBS 

Albany 
H.J. Deacon 

1976 
Nelson Bay 
Cave Pta-391 

8990 90 
J 

Albany 
Klein 1972b 

Nelson Bay 
Cave Pta-392 

10150 90 
CS 

Albany 
Klein 1972b 

Nelson Bay 
Cave Q-1085 

10256 210 
BSBJ 

Albany 
Switsur & 

West 1973 
Nelson Bay 
Cave UW-162 

11505 110 
CS 

Albany 
Fairhall et al. 

1976 
Nelson Bay 
Cave UW-164 

10180 85 
CS 

Albany 
Fairhall et al. 

1976 
Nelson Bay 
Cave UW-177 

11950 150 
GSL 

Albany 
Fairhall et al. 

1976 
Nelson Bay 
Cave UW-178 

10540 110 
BSBJ 

Albany 
Fairhall et al. 

1976 
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Uncalibrated Oakhurst Complex Radiocarbon Dates Continued 

Site Sample 
Date 
(BP) Error Provenance Industry Reference 

Nelson Bay 
Cave UW-181 

8070 240 
Rice B 

Albany 
Fairhall et al. 

1976 
Nelson Bay 
Cave UW-184 

8570 170 
Rice B 

Albany 
Fairhall et al. 

1976 

Nswatugi Pta-1771 9700 90 91 - 95 cmbs Pomongwan 
Vogel et al. 

1986 

Ntloana Tsoana Pta-5207 9690 120   Oakhurst Mitchell 1993 

Ntloana Tsoana Pta-5208 10200 100   Oakhurst Mitchell 1993 

Ntloana Tsoana Pta-5237 9420 110   Oakhurst Mitchell 1993 

Ntloana Tsoana Pta-5238 8780 30 MCS Oakhurst Mitchell 1993 
Nyonyane TX-5633 8080 160 Stratum II Oakhurst Barham 1989 
Nyonyane TX-5633 8080 160 Stratum II Oakhurst Barham 1989 

Nyonyane TX-5634 8880 140 Stratum II Oakhurst Barham 1989 
Nyonyane TX-5634 8880 140 Stratum II Oakhurst Barham 1989 

Nyonyane TX-5635 9310 90 Stratum II Oakhurst Barham 1989 
Nyonyane TX-5635 9310 90 Stratum II Oakhurst Barham 1989 

Nyonyane TX-5636 10080 430 Stratum II Oakhurst Barham 1989 
Nyonyane TX-5636 10080 430 Stratum II Oakhurst Barham 1989 

Nyonyane TX-5637 10970 430 Stratum II Oakhurst Barham 1989 
Nyonyane TX-5637 10970 430 Stratum II Oakhurst Barham 1989 

Oakhurst Pta-410 
8950 90 

Smithfield B 
Level Albany Patrick 1989 

Pomongwe 
Pta-3117 9500 120 

  
Pomongwan 

Vogel et al. 
1986 

Pomongwe SR-12 9400 100 Layer 3 Pomongwan 
Sampson 

1974 

Rose Cottage Pta-5599 9250 70 Layer O Oakhurst Wadley 2000 

Rose Cottage Pta-7122 8160 70 Layer H Oakhurst Wadley 2000 

Sehonghong Pta-6057 9740 140 SA Oakhurst Mitchell 1996? 

Sehonghong Pta-6072 7210 80 ALP Oakhurst Mitchell 1996? 

Sehonghong Pta-6278 7290 80   Oakhurst Mitchell 1996? 

Sehonghong Pta-6280 7090 80 ALP Oakhurst Mitchell 1996? 

Sehonghong Pta-6368 9280 45   Oakhurst Mitchell 1996? 

Sehonghong Q-3174 
6870 60 

Layer 28 Oakhurst 
Carter et al. 

1988 

Sikhanyisweni 2 Pta-3782 9700 100 Layer CBS3 
Pomongwan 

Vogel et al. 
1986 

The Havens 
Cave Pta-4620 

9790 90 
Layer GOL Albany 

Binneman 
1997 

Tloutle Pta-5172 7230 80 CSL-LR Oakhurst Mitchell 1990 

Tshangula  Pta-2473 9760 90 Level 3 Pomongwan 
Vogel et al. 

1986 
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Albany Industry. The Albany Industry only refers to assemblages from the 

southern Cape coastal region that are largely composed of quartz and quartzite with 

occasional worked bone, shell beads, and pierced shells (Sampson 1974; Klein 1974). 

Prior to Sampson’s typology, what is now identified as the Albany Industry was referred 

to by a number of different names at different sites. At Oakhurst Cave it was called 

Smithfield B (Goodwin 1938 & Schrire 1962) and Late Wilton (Fagan 1960). Fagan 

(1960) also referred to the Albany assemblage at Glentyre as Late Wilton. At Matjes 

River it was called the “MR variant of Smithfield A” (Louw 1960), the Pre-Wilton or 

“Basal Industry” at Melkhoutboom (H.J. Deacon 1969), and the Pre-Wilton at Nelson 

Bay Cave (Klein 1972b).  

 Lockshoek Industry. The Lockshoek Industry is named after a farm near the Riet 

River in the Free State where van Riet Lowe (1929) discovered an assemblage containing 

large flake cores and duck-bill end scrapers (Goodwin and van Riet Lowe 1929:153). 

Initially dubbed the “Smithfield A” by Goodwin and Van Riet Lowe (1929), the 

Lockshoek Industry has been identified at sites in the Cape and throughout the South 

African interior with many examples found in the Free State (Sampson 1974). Prior to 

Uncalibrated Oakhurst Complex Radiocarbon Dates Continued 

Site Sample 
Date 
(BP) Error Provenance Industry Reference 

Uitkomst BM-? 9844 200 Bed 1-2 Oakhurst Mason 1962 

Uitkomst Y-1324 
11250 200 

Bed 1 Oakhurst 
Beaumont & 

Vogel 1972 

Wonderwerk Pta-2546 
9130 90 

Layer 4d Kuruman 
Beaumont 

1979 

Wonderwerk Pta-2786 
10200 90 

top, layer 4d Kuruman 

Humphreys & 
Thackeray 

1983 

Wonderwerk Pta-2790 10000 
70 

base, layer 4d Kuruman 

Humphreys & 
Thackeray 

1983 
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Sampson’s definition of the industry it was referred to as several variations of the 

Smithfield, Later Stone Age Phase I, and unspecified Later Stone Age (Sampson 1972). 

As defined by Sampson (1974), the Lockshoek Industry is present in the Karoo and Free 

State and displays attributes of the standard Oakhurst typology.  

Lockshoek components have been identified at several sites with prominent 

Robberg assemblages, including Blydefontein and Rose Cottage Cave (Figure 2.5) 

(Bousman 2005 and Wadley 2000). John Parkington proposed a model that presumed the 

Lockshoek Industry to be coeval with the Robberg (Parkington 1984), but that has since 

been refuted. At the site of Blydefontein in the Kilvorsberg Mountains in the eastern 

Karoo, a Lockshoek assemblage was found stratigraphically above a bladelet assemblage 

that correlates to the Robberg Industry (Bousman 2005). This Lockshoek assemblage has 

been radiocarbon dated to 8541±417 BP, which places it firmly within the Oakhurst 

Complex (Bousman 1989). 

 
Figure 2.5. Lockshoek Industry scraper from Blydefontein Rockshelter 
(Bousman 1989:32). 
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Excavation Histories of Comparative Sites 

 Nelson Bay Cave. Nelson Bay Cave is located on the southern face of the 

Robberg Peninsula in Plettenberg Bay, approximately 550 km east of Cape Town (Figure 

2.6) (Inskeep and Vogel 1985:103). It is the type site as well as the name sake of the 

Robberg Technological Industry (Butzer 1973). Nelson Bay Cave takes the form of a 

long rectangle that narrows toward the mouth and back of the cave (J. Deacon 1978). It is 

approximately 35 m long and 18 m wide and is an average of 3 – 4 m deep from floor to 

ceiling (J. Deacon 1984a:87). The cave was formed by wave erosion in breccia and the 

walls and roof consist of rounded cobbles of estuarine origin set into a hard, reddish 

matrix (J. Deacon 1984a). Evidence of Middle Stone Age occupation is present with 

deposits stretching from the Last Interglacial, approximately 125 ka, to around 50 ka (J. 

Deacon and Brett 1993). After a hiatus of approximately thirty thousand years, the cave 

was again occupied during the Later Stone Age with evidence of occupation from around 

18 ka to a few hundred years ago (J. Deacon and Brett 1993). 

 
Figure 2.6. Nelson Bay Cave, 1982 (Photo by Britt Bousman). 
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 Nelson Bay Cave was initially excavated by Ray R. Inskeep in December of 

1964 (Inskeep 1965; Inskeep and Avery 1987). Inskeep aimed to excavate a thick shell 

midden at the mouth of the cave with deposits from the last 3000 years (Inskeep 1965). 

Following Inskeep, Richard Klein also conducted two excavation seasons at Nelson Bay 

Cave in 1970 and 1971 with the objective of excavating Middle Stone Age levels (Klein 

1972b). However, the nature of deposits found during excavation led Klein to focus on 

changes in the faunal, artifactual, and geological aspects of the assemblage and resulted 

in the discovery of Later Stone Age deposits as well (J. Deacon and Brett 1993).  

 The Robberg component at Nelson Bay Cave was discovered in three consecutive 

strata: Yellow-Grey Loam, Yellow Stony Loam, and Brown Stony Loam, above thick, 

sterile deposits (J. Deacon 1978). Radiocarbon dates have placed these strata at an age 

range of 18,660±110 in level YGL to 10,600±150 in level BSL (Fairhall and Young 

1973:92). According to Karl Butzer (1973), these levels are part of a sequence of 

“essentially natural sediments” whereas all overlying strata consist of primarily cultural 

deposits. Within the Robberg levels at Nelson Bay Cave, the amount of bladelet cores 

within the total core assemblage ranges from 23.8% in level BSL to 47% in level YSL. 

This abundance of bladelet cores stands in stark contrast to later levels where bladelet 

cores don’t account for more than 4% of all cores until the mid-Holocene (J. Deacon 

1984b:195). Bladelets themselves are also more abundant in the lower three levels at 

Nelson Bay Cave. In the oldest level, YGL, bladelets account for 2.4% of all untrimmed 

flakes and 5.4% of all untrimmed flakes in level YSL (J. Deacon 1984b:195). Beyond 

these three Robberg levels bladelets do not account for more than 1% of the total 

untrimmed flakes (J. Deacon 1984b). The high ratio of bladelet cores to bladelets is 
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possibly due to bladelets being utilized outside of the cave or the cores were exhausted 

and discarded when new materials were collected near NBC. 

 Melkhoutboom. The site of Melkhoutboom is located in a cave in a sheltered kloof 

that drains into the Beans River on the Eastern Cape of South Africa (Figure 2.7) (H.J. 

Deacon 1976). The cave is 14 m at its entrance with a similar depth and a roof 6 – 8 m in 

height (H.J. Deacon 1969). The site was initially excavated by J.N.B. Hewitt (1931) in 

1930-1931 in the form of three cuttings but no plans of Hewitt’s initial excavation are 

available today. In 1963 the Prehistory of the Eastern Cape research program was 

initiated and excavation at Melkhoutboom was carried from out in 1967 and 1969 to 

better understand the “subsistence ecology” of post-Pleistocene populations in the area 

(H.J. Deacon 1976). Melkhoutboom was chosen for this purpose because of Hewitt’s 

records showing that it is one of the better preserved sites on the Eastern Cape (H.J. 

Deacon 1976).  

 
Figure 2.7. Melkhoutboom 1985, Francis Thackeray and Peter Beaumont (Photo 
by Britt Bousman). 
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 Hewitt (1931) interpreted the Melkhoutboom cultural sequence as the result of 

one industry because of the quartzite flakes that were ubiquitous throughout the deposits. 

During the 1967 excavation a division was made between the Wilton occupation and the 

pre-Wilton occupation (H.J. Deacon 1969). Further excavation in 1969 revealed that the 

pre-Wilton component contained two technological industries split between the Medium 

Brown Series and Rock Fall strata and the Basal Unit, which contained two “high-backed 

tools” that are now considered to be an indicator of the Robberg Industry (H.J. Deacon 

1976). At the time of excavation Deacon used the term “steep scraper industry” but later 

included it in the Robberg after the industry had been clearly defined (H.J. Deacon 1976). 

 Rose Cottage Cave. Rose Cottage Cave is located in the eastern Free State near 

the town of Ladybrand and gives insight into the LSA of the South African interior 

(Figure 2.8). The majority of known Robberg sites are located on the coast due to a 

higher frequency of excavations in that area. It was initially discovered by Clarence van 

Riet Lowe in the early 1920s and later excavated in the 1940s by Barry D. Malan with the 

assistance of Phillip Tobias and James Kitching (Wadley 1996b:1). Malan’s excavations 

between 1943 and 1946 were described by A.C. Hoffman in personal letters to the 

Director of the National Museum at Bloemfontein (Wadley 1991). In these letters 

Hoffman described a vast sequence with deposits from the Robberg Industry (“unnamed 

blade culture”), the Wilton Industry, and the Oakhurst Industry (referred to as the 

“Koning Culture”, developed by Hoffman in 1932) (Wadley 1991). In 1962 Beaumont 

furthered Malan’s excavation with the help of four local Bantu men (Beaumont 1963). 

Unfortunately the twenty year period between excavations had resulted in the destruction 

of the walls of Malans original excavation, however, numerous artifacts were discovered 
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in the resulting infill (Beaumont 1963). Beaumont introduced the term “Early Later Stone 

Age” but the results of his excavation were never published (Beaumont et al. 1978). 

During the mid-1970s Karl Butzer collected charcoal samples from the exposed sections 

of Malan’s and Beaumont’s excavations and also studied the sedimentary record (Butzer 

1984). In the early to mid-1990s ongoing excavation at Rose Cottage Cave, led by Lyn 

Wadley, was carried out to extend Malan’s excavation to bedrock and further expand the 

excavation area throughout the cave (Figure 2.9) (Wadley 1991). 

 
Figure 2.8. Rose Cottage Cave hillside (Photo by Lyn Wadley). 
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Figure 2.9. Rose Cottage Cave excavation (Photo by Lyn Wadley). 
 

The Robberg Industry was first noted at Rose Cottage Cave in the 1940s by the 

Abbé Breuil, who referred to it as a blade culture that was different from the Wilton and 

should be considered an independent technological industry (Wadley 1996a:64). These 

findings were not fully described and published until 1958 by Malan, who had previously 

referred to the assemblage as Pre-Wilton (Wadley 1996a). Rose Cottage Cave is 

approximately 20 m long and 10 m wide with deposits around 6 m deep (Wadley 1996b). 

The deepest levels within the cave contain pre-Howiesons Poort Industries that have been 

dated to older than 50,200 BP (Wadley 1996b:2). These are similar to the Pietersburgian 

MSA as defined by Mason (1967) or the Bambatian as defined by Sampson (1974). Since 

then the cave was sporadically occupied until 500±50 BP (Wadley 1996b:3).  

 The Robberg component at Rose Cottage Cave is found in levels DB, LB, and 

DCM. Level DB overlies a large rockfall and consists of charcoal-rich, fine textured 
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sediment that has been dated to 13,360±150 BP at its base and 12,690±120 BP at its 

uppermost point (Wadley 1996a:64). Level LB directly overlies DB and consists of light 

grey fine sand but has not been dated. Level DCM is a dark chestnut colored sand that 

occurs directly above DB in the southernmost part of the cave where level LB is absent. 

Only 0.3% of stone tools within the Robberg levels exhibit signs of retouch, significantly 

lower than what is seen in later Holocene levels (Wadley 1996a:65). Scrapers comprise 

26% of the formal tool industry and ground stone makes up 15% of the formal category. 

16% of formal tools are backed and 11% of this percentage frequency is made up of 

backed bladelets. Five percent of the non-formal stone tool assemblage is comprised of 

bladelets, which make up 25% of all flakes, bladelets, and blades. Of all bladelets, 16% 

are parallel-sided with parallel dorsal ridges (Wadley 1996a:66). 

 Boomplaas. Boomplaas Cave A is located in the Cango Valley of the western 

Cape of South Africa (Figure 2.10) (J. Deacon 1984b). The archaeological deposits at 

Boomplaas were discovered during a revisit of Upper Pleistocene and Holocene deposits 

originally found in the Cango Caves by Goodwin in the 1930s (H. Deacon 1979). The 

floor area of the cave is approximately 15 m at the mouth and 13 m from the mouth of the 

cave to the rear wall (Figure 2.11) (J. Deacon 1984b). Excavation was initiated in 1974 

with two field seasons annually until the final excavation in 1979. 

 Robberg Industry lithics have been documented in two members at Boomplaas, 

CL and GWA/HCA, which encompass a total of seven stratigraphic units (J. Deacon 

1984b). The CL member is a .25 m-thick layer of intercalated hearths with carbonized 

organic material in the associated areas (H. Deacon 1979). These hearths are indicative of 

a complex of “superimposed occupations” that have been affected by post depositional 
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erosion caused by water dripping through fissures in the cave ceiling (H. Deacon 1979). 

The CL member is rich in cultural materials and fauna and contains numerous artifacts 

typical of the Robberg industry, including microbladelets, bladelet cores, ostrich egg shell 

beads and water containers, and bone tools (H. Deacon 1979). Faunal remains found in 

association with Robberg deposits have suggested a preference for hunting large 

herbivorous mammals that would have been attracted to the Cango Valley because of its 

high levels of rainfall (H. Deacon 1979:251-252). Artifacts associated with the CL 

member have been dated to between 14,500 BP and 12,000 BP (J. Deacon 1984b). The 

GWA/HCA member is comprised of a series of ashy lenses that are conformable with the 

overlying CL member. Charcoal from this member has been dated to 17,830±180 BP (J. 

Deacon 1984a:83). 

Figure 2.10. Boomplaas (photo by Britt Bousman, 1985). 
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Figure 2.11. Open excavation units at Boomplaas Cave (Photo by John Atherton, 1979) 
(http://www.flickriver.com/photos/gbaku/sets/72157600017246925/) 
 
 The Robberg industry artifacts are largely comprised of quartz and all of the raw 

materials used can be found within the Cango Valley (J. Deacon 1984a). Silcrete makes 

up less than 5% of the assemblage for five out of the seven LSA stratigraphic units at 

Boomplaas. The other two units were the lowest where it accounts for approximately 

30% of all artifacts (J. Deacon 1984a). Quartz outcrops are available in close proximity to 

the site and it was by far the favored raw material. Bladelet cores make up more than half 

of all of the cores present in the CL member and at least a third of all cores in the 

GWA/HCA member (J. Deacon 1984a). Multiple types of bladelet cores were found at 

Boomplaas, including flat bladelet cores and high backed bladelet cores (J. Deacon 

1984a). Re-examination of the Robberg assemblage at Boomplaas by Peter Mitchell 

(1988:70) revealed that unretouched bladelets comprise more than 2.5% of all lithic 

artifacts and more than 8% of all unmodified flakes found in Robberg Industry deposits.   
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Sehonghong. The site of Sehonghong is located in a cave in the Thaba Tseka 

district of Lesotho, approximately 3 km upstream of the intersection of the Sehonghong 

tributary and the Orange River (Mitchell 2010). The cave spans an area of approximately 

280 square meters and is cut into a sandstone outcrop approximately 20 m above the 

Sehonghong River (Carter et al. 1988) (Figure 2.12). The site of Sehonghong was first 

recorded in 1873 by J. M. Orpen when a San man named Qing gave first hand 

ethnographic accounts of the meaning and purpose behind rock paintings (Vinnicombe 

1976). Sehonghong is one of only three known rock art sites in southern Africa that have 

been interpreted by someone who was alive when rock art production was still a common 

cultural practice among Bushmen (Mitchell 2010).  

Excavation at Sehonghong was initially undertaken in July 1971 by Pat Carter and 

Pat Vinnicombe during their exploration of archaeological sites in the Maloti-

Drakensberg region (Carter et al. 1988). In 1987, Peter Mitchell completed a more in 

depth analysis of the Sehonghong lithic assemblage with a focus on a late Pleistocene 

microlithic assemblage that displays attributes of the Robberg Industry (Mitchell 1988). 

Further excavation was conducted by Mitchell in 1992, which allowed for the recovery of 

the entire LSA lithic assemblage at the Sehonghong rockshelter (Figure 2.13) (Mitchell 

2010). In 2009 Brian Stewart extended the 1992 excavation unit down to the underlying 

Middle Stone Age deposits (Mitchell 2010). 

Sehonghong contains both Middle and Later Stone Age assemblages with a 

cultural sequence stretching back to 57,000 years ago (Jacobs et al. 2008). As of Carter, 

Vinnicombe and Mitchell’s work during the 1970s and 1980s the site was still being used 

as a shelter against the elements and a kraal by local herders and their livestock. 
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According to Besotho oral tradition, Soai, leader of one of the last surviving San bands in 

the Southern Drakensberg range, was killed in this cave sometime after 1870 because of 

the Bushmen’s supposed involvement in cattle raiding (Carter et al. 1988).  

The Robberg Industry at Sehonghong, also referred to as the “Late Pleistocene 

Bladelet Industry,” is present in 16 natural stratigraphic layers and has been associated 

with radiocarbon dates between 17,820±270 BP and 12,250±300 BP (Carter et al. 

1988:60). Cryptocrystalline silicas (opalines) are by far the most commonly used raw 

material with hornfels and dyke material being the only others that comprise more than 

1% of the assemblage (Carter et al. 1988). Both opaline and hornfels dominate the 

bladelet-core and core rejuvenation flake (spikes) artifact classes at Sehonghong (Carter 

et al. 1988:60). Within the formal tools category scrapers are largely made of opalines but 

adzes and backed knives are generally manufactured using hornfels or dolerite (Mitchell 

1995).  

 
Figure 2.12. The Sehonghong rockshelter. It has a width of 86 m and a 
maximum depth behind the dripline of approximately 19 m (Mitchell 
2010:150). 
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Figure 2.13. The 1992 excavation trench exposed to a Later Stone Age level dated to c. 
26,000 BP. (Mitchell 2010:153). 
 

High-backed bladelet cores are the most common form of bladelet core found in 

the Robberg deposits at Sehonghong (Mitchell 1995). These cores greatly resemble the 

unidirectional conical bladelet cores found at Erfkroon. Flat bladelet cores and small 

bladelet cores are very rare at Sehonghong, but some bidirectional bladelet cores have 

been found at the site (Mitchell 1995). The frequency of core rejuvenation flakes is 

consistent with the amount of bladelets and bladelet cores found within this assemblage 

(Mitchell 1995). Utilized artifacts are very rare within the Robberg deposits at 

Sehonghong, but the used bladelets that have been discovered display evidence of being 

hafted with mastic along with other bladelets to create one long cutting edge. (Mitchell 

1995:32). 
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Terminal Pleistocene Paleoenvironment of the South African Interior 

 During the time span covered by the Robberg Industry, from the Last Glacial 

Maximum to the Pleistocene-Holocene boundary, the environment in the South African 

interior was in a state of flux and quite different from the present climate. The site of 

Erfkroon is located in the Highveld Ecoregion of the interior, formerly referred to as the 

Basutolian Ecozone, which encompasses the area between the Drakensberg Escarpment 

in Lesotho, the adjacent plateau areas in the Free State, the southern Transvaal, and the 

bushveld to the north (J. Deacon and Lancaster 1988). Currently the Highveld is 

considered to be sub-humid to the east and semi-arid in the west where summers are 

generally warm and moist and winter months are colder and drier (J. Deacon and 

Lancaster 1988). At the end of the Pleistocene from approximately 40 ka to 12 ka 

temperatures in the Highveld were lower and the Pleistocene-Holocene boundary 

specifically was a period of variable wet and dry periods (J. Deacon and Lancaster 1988). 

Palynological evidence from Scott et al. (2012) also indicates that temperatures were 

lower between ca. 22.4 ka and ca. 17.5 ka in the grassland of the eastern Free State. 

Pollen data also suggests a period of cooling around 17 ka in southern Africa. The 

transition from Marine Isotope Stage 2 to Marine Isotope Stage 1 occurred at the end of 

the Younger Dryas approximately 12 ka and resulted in a more humid climate in the 

southern and western parts of South Africa and a drier climate in the northeast until the 

early Holocene (Scott et al. 2012). Palynological evidence suggests that the interior 

remained dry for until ca. 7 ka (Scott et al. 2012).   

The end of the Pleistocene coincided with the end of the Florisian Land Mammal 

Age, named after the site of Florisbad, which is in close proximity to Erfkroon (Brink 

 33 



2005). The Florisian LMA persisted for approximately half a million years, if not 

somewhat more, and was typified by the presence of now-extinct large grazing ungulates 

(Brink 2005:85--87). Aquatic mammals associated with perennial lakes, such as 

hippopotami and lechwe, were also present in the Florisian LMA (Brink 2005). The 

presence of large grazers is indicative of a grassland with higher primary production than 

the current landscape (Brink 1987). The consistent taxonomy throughout the Florisian 

LMA suggests that the Florisian ecosystem and system of paleo-lakes persisted 

throughout the climatic fluctuations caused by the global glacial-interglacial cycle (Brink 

2005). Toward the end of the Pleistocene the Florisian ecosystem ended due to 

aridification that resulted in paleo-lakes drying up and becoming the pans seen in the 

South African interior today (Brink 2005). “The modern grasslands of the central interior 

are not different in structure from those of the Florisian LMA. They are the impoverished 

continuation of the Florisian ecosystem without the aquatic component and with a 

substantially reduced diversity of grazing ungulates” (Brink 2005:90). Large Florisian 

fauna has been found in the same soil formation as the Robberg component at Erfkroon. 

The Robberg industry and the Florisian LMA came to an end at approximately the same 

time, indicating that people as well as fauna were forced to adapt to the changing climate. 

Conclusion 

 Over the past century the definitions of the Late Stone Age and the technologies 

that comprise it have evolved into more detailed and well-understood concepts as more 

and more sites have been found.  The fluctuations in theoretical approach over time and 

between researchers has aided in refining the characterization of the LSA. The LSA was 

initially thought to contain just two technological industries but at present at least six 
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industries have been identified with multiple regional variations. Three of these 

industries, the Early Later Stone Age, the Robberg, and the Lockshoek, have been 

discovered at Erfkroon. The rockshelter and cave sites of Melkhoutboom, Nelson Bay 

Cave, Rose Cottage Cave, Boomplaas, and Sehonghong all present a glimpse of what life 

was like during the Robberg Industry time period in environments different from 

Erfkroon. All five of these sites have been thoroughly researched over a period of 

decades and the large Robberg components at each supply a comparative assemblage that 

aids in the understanding of the Robberg Industry at Erfkroon. 

 The lack of Later Stone Age (and Robberg Industry specifically) excavations at 

open-air sites in southern Africa has left a gap in the archaeological record that can be 

filled by the cultural deposits at Erfkroon. My objective in this research was to conduct a 

preliminary excavation of the Robberg component at Erfkroon in order to gain a better 

understanding of how the Robberg Industry varies throughout southern Africa and how 

the local environment and available resources affect the lithic assemblage. The unique 

landscape at Erfkroon and minimal availability of raw materials that are frequently used 

at other LSA sites make it an ideal contrast to the many Robberg Industry cave 

occupations. Although it is likely that many open-air sites contain Robberg artifacts, none 

have been excavated and reported in South Africa. 
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CHAPTER III 
  

PREVIOUS WORK AT ERFKROON 
 

 The purpose of this chapter is to give an overview of previous archaeological, 

paleontological, and geological research that has been completed at the site of Erfkroon. 

Erfkroon contains numerous faunal and cultural deposits ranging from the Middle 

Pleistocene to the 19th century. Excavations have been carried out at the site since 2000 

and isotopic analysis and various forms of dating have been completed using samples 

from the discovered cultural and faunal deposits. 

Excavation History 

The site of Erfkroon is a vast open-air paleontological and archaeological locality 

located in the western Free State of South Africa in the Modder River valley, 

approximately 60 km WNW of Bloemfontein (Figure 3.1). It was discovered by James 

Brink and Lee Berger in 1997 during a paleontological survey and is one of the largest 

sites of its kind outside of the Western Cape Province (Churchill et al. 2000). The initial 

excavation at Erfkroon was conducted by Brink and Berger along with Steven Churchill 

as a Duke University field school.  During this excavation overbank sediments were 

found to yield artifacts from Middle Stone Age and Late Stone Age contexts in 

association with faunal materials that are the result of human exploitation. Churchill et al. 

(2000) estimated that the fossil-bearing strata at Erfkroon spanned an area of 400,000 m2 

and organized the site into 17 different localities. Since 2006, Britt Bousman and James 

Brink have excavated various locales, but different locales than Churchill’s localities, at 

Erfkroon (Figure 3.2).  
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Archaeological excavations have been conducted in Areas A, B, C, D, E, Upper 

and Lower F, G, H, and I, and paleontological excavations have been carried out in Area 

J, Area L, the Equid Site and the New Meg Site (Figure 3.2). These areas were selected 

for excavation based on the presence and distribution of surface artifacts, particularly 

dense artifact concentrations, but it was found that these groups were not indicative of in 

situ materials (Bousmand and Brink 2014). From the end of the 2006 field season 

onward, the presence of artifacts or fauna actually protruding from intact sediments was 

found to be a much more accurate indicator of in situ deposits. All excavations were 

conducted by hand, sediment was screened, and artifacts were mapped using a Sokkia 

Total Station (Bousman and Brink 2014). New mapping datums have been used for each 

excavation season due to movement of older datums caused by erosion. The excavation 

of Areas A, D, E, and H produced few cultural materials and faunal remains, but Areas B, 

C, Upper and Lower F, G, and I were significantly more productive. Numerous Middle 

Stone Age artifacts were collected from the surface of Area B in 2006 and an abundance 

of artifacts was also discovered in Area C. In situ artifacts were found in Area Upper F at 

the end of the 2006 field season and MSA artifacts and mammal bones were observed in 

Area Lower F. Numerous burned cobbles and Lockshoek artifacts were found on the 

surface in Area G.   

In 1998-99, University of the Witwatersrand graduate student Aaron Hutchison 

excavated a large unit near area G and collected an abundance of LSA artifacts, including 

those from the Robberg Industry which are included within this research (Bousman and 

Brink 2014). In 2008 Area I was demarcated near the location and in the same sediment 

of hippopotamus remains that were recovered during excavation in 1999 (Churchill et al. 
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2000). A total of 61 excavation units have been plotted and 57 of these have been 

excavated (Table 3.1). These excavations have been funded by the National Science 

Foundation, the National Research Foundation, the Leakey Foundation, Texas State 

University, and the National Museum, South Africa. 

Figure 3.1. The site of Erfkroon, located in the western Free State of South Africa.  
 

The landscape of Erfkroon is a mix of ever changing dongas (erosional gullies) 

and flat grassveld (Figure 3.3). The sedimentary record of the site dates to approximately 

250 ka and excavations have yielded artifacts from the Middle Pleistocene to a historic, 

possibly Griqua, assemblage from the mid-19th century. The sediment deposition is 

largely a result of fluvial action that has created “extensive exposures of channel 

sedimentation as well as abundant development of overbank silts and clays” (Churchill et 

al. 2000:162). These river deposits have allowed for exceptional preservation of lithic and 
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faunal materials from the Middle and Later Stone Ages. As of 2014, 57 excavation units 

have been dug at Erfkroon in 12 locales. About half of the areas had units that revealed in 

situ artifacts and/or fossil material. 
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Table 3.1. Excavation areas and excavation units studied 
from 2006 to 2013. 

Excavation Units by Area 
Excavation 
Area Units 
A 1, 2 
B 3, 4, 12, 13, 41, 42 
C 5, 6, 9, 10, 20, 21, 43, 44 
D 7, 8 
E 11, 14 
Lower F 23, 28, 31, 39, 40, 45, 46 

Upper F 
16, 17, 19, 29, 32, 33, 34, 35, 36, 37, 
38 

G 15, 25, 26, 51, 52 
H 18, 22 
I 24, 27 
J 47*, 48*, 49*, 50* 
K 56, 57, 58, 59, 60, 61 
L 30, 53, 54, 55 
*Plotted but not excavated 

 

 
Figure 3.3. Overview of the landscape in the main Orangia Donga at Erfkroon. 
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Geology 

The bedrock geology at Erfkroon is largely comprised of erodible mudrocks and 

minor siltstone from the Ecca Group, with some dolerite sills and dykes outcropping in 

the nearby (Lyons et al. 2014). Three geological terraces are exposed within the eroded 

alluvial deposits of the Modder River at Erfkroon (Figure 3.4). Nearly all of the 

archaeological materials found at the site have been recovered from the Orangia Terrace, 

best exposed in the large donga on the Farm of Orangia. The Orangia Terrace is 

composed of twenty-four litho-pedo stratigraphic units and lies between the Erfkroon 

Terrace and the Soetdoring Terrace (Tooth et al. 2013). All three of these terraces are 

located above Ecca bedrock, and the Orangia and Erfkroon terraces both contain Middle 

Stone Age deposits at their bases. A well-cemented conglomerate also underlies the 

Erfkroon and Orangia terraces, which may be indicative of an ancient fluvial deposit that 

does not comprise any of the mapped terraces (Bousman and Brink 2014). 

Figure 3.4. The stratigraphy of the geological formations at Erfkroon. (Bousman and 
Brink 2014). 
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The Erfkroon Terrace is the oldest alluvial terrace at Erfkroon and is composed of 

four lithostratigraphic units. From oldest to youngest these units are the Basal Gravels, 

the Cross-Bedded Sands, the Fine-Grained Overbank Deposits and a pedocalcrete 

horizon near the surface (Tooth et al. 2013). The Basal Gravels consists of sandstone, 

Ecca and dolerite gravels, but they lack calcium carbonate gravels (Bousman and Brink 

2014). The Erfkroon Terrace has been eroded laterally and its erosional boundaries create 

the valley edge for the younger adjacent deposits (Bousman and Brink 2014). 

The more intensively studied Orangia Terrace (Tooth et al 2013 and Lyons et al. 

2014) is stratigraphically inset into the Erfkroon Terrace (Bousman and Brink 2014). 

Much of the upper portion of this terrace has been effected by pedogenic processes, 

which have altered the sediments into four paleosol zones separated by uncomformable 

boundaries (Bousman and Brink 2014). The lowest stratigraphic unit is a coarse gravel 

deposit called the Lower Gravels that in one locale lies unconformably above the Basal 

Gravels (Tooth et al. 2013). The Lower Gravels are composed of sandstone, Ecca, 

dolerite and calcium carbonate gravels. This deposit contains faunal remains as well as 

some MSA lithic artifacts. It is believed that the carbonate gravels within the Lower 

Gravels are derived from the petrocalcic horizons of the Erfkroon Terrace (Bousman and 

Brink 2014). The Green Sands rest conformably above the Lower Gravels and largely 

consist of Ecca shales and small amounts of calcium carbonate. This unit contains well-

preserved fossils from mammals, reptiles, fish, and crustaceans (Bousman and Brink 

2014). OSL dates place the Lower Gravels at approximately 120 ka (Tooth et al. 2013 

and Bousman and Brink 2014).  

 42 



The Lower Grey Paleosol is an overbank silty and sandy deposit with sporadic 

thin gravel beds with an abundance of calcium carbonate nodules. It sits unconformably 

above the Green Sands (Tooth et al. 2013 and Bousman and Brink 2014). The Lower 

Grey is found in all of the major dongas at Erfkroon, making it one of the most widely 

distributed geological units at the site. This unit contains a large amount of fossil material 

and the oldest excavated in situ MSA materials at Erfkroon (Bousman and Brink 2014).  

Tooth et al. (2013) determined an OSL date of 42±3 ka for the Lower Grey Paleosol and 

OSL dating by Lyons et al. (2013:19) revealed comparable dates of 40.1±2.3 ka (Sample 

MDER17) and 43.5±3.2 ka (Sample MDER 18). Further OSL dating of a single sample 

(MODD9) from the Lower Grey placed the soil formation at a similar date of 42±2 ka 

(Bousman and Brink 2014:5). 

The Lower Grey Paleosol grades into the overlying Red Paleosol, which contains 

a Late MSA component and an Early LSA component in separate excavation areas 

(Bousman and Brink 2014). The Red Paleosol has been dated to 29±2 ka using IRSL and 

32±2 ka through OSL dating. Both of these dates were garnered from the same sample, 

MODD8 (Lyons et al. 2014:19). OSL dates from excavation area Upper F have placed 

the Red Paleosol at 34.1±2ka and 27.2±1.6ka (Bousman and Brink 2014).The Red 

Paleosol is a Bw horizon and it is apparent that the associated A horizon was removed by 

erosion. This erosional event between the Red Paleosol and the overlying Upper Grey 

Paleosol is further supported by magnetic susceptability measurements (Lyon et al. 2014 

and Bousman and Brink 2014) and a scalloped topographic feature which separates the 

two paleosols. OSL dating has placed this erosional event somewhere between 27 ka and 

20 ka, or roughly spanning the Last Glacial Maximum (Bousman and Brink 2014).  
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The Upper Grey Paleosol sits on an erosional unconformity. This unit becomes 

thicker toward the Modder River and thins out to the west and to the north away from the 

Modder River, again suggesting a fluvial origin to the deposit (Bousman and Brink 

2014). The entirety of the Robberg assemblage at Erfkroon was recovered from the 

Upper Grey Paleosol. A flooding episode in 2011 resulted in enough erosion that LSA 

materials could be seen on the surface of the horizon.  

The Upper Grey Paleosol has been dated by OSL to 25±1.2 ka by Tooth et al. 

(2013).  OSL dating by Lyons et al. (2013:19) has placed the top of the stratum at 

11.3±0.98 ka and deposits near the base of the stratum at 19.5±1.04 ka. Dating of soil 

horizons has indicated that the rate of sedimentation from the Upper Grey Paleosol 

through the Brown Paleosol was fairly slow at 10.9 to 17.1 cm of deposition every 1000 

years (Tooth et al. 2013). It appears that continuous sedimentation occurred from the base 

of the Upper Grey through the Brown Paleosol, but that sedimentary breaks were present 

in the underlying soil horizons. The Brown Paleosol covers most of the alluvial sequence 

and several LSA lithic industries, including Lockshoek, Wilton, and Smithfield, have 

been found in this geological unit (Bousman and Brink 2014). This stratum has been 

dated to 6.32±0.67 ka using OSL (Lyons et al. 2014:19). Directly above the Brown 

Paleosol is a thin, unconformable sand cap that also contains “Nineteenth century 

European artifacts, Khoi ceramics and Bushman Pottery” that have tentatively been 

identified as Griqua in origin (Bousman and Brink 2014:20). The Sand Cap has been 

dated to 0.02±0.03 ka (Sample Shfd11067) by Mark Bateman (Bousman and Brink 

2014:111). 

 

 44 



Dating 
 
 Infrared Stimulated Luminesce (IRSL), Optical Stimulated Luminesce (OSL), 

both single-aliquot and single-grain methods, Electron Spin Resonance (ESR), and 

radiocarbon dating have all been applied at Erfkroon, however, only one radiocarbon date 

has been produced and it was recovered from Lower Grey deposits in Area C (Bousman 

and Brink 2014). Five series of dating have occurred at Erfkroon, making it one of the 

best dated Late Pleistocene sites in South Africa. The first effort was by Stephan 

Woodburne (Churchill et al. 2000). This effort used IRSL on feldspars, which are known 

to give incorrect results. The second effort was by Rainer Grün using ESR but was not 

published until the Bousman and Brink (2014) report. Next, Stephen Tooth (Tooth et al. 

2013) published new OSL and the previous OSL and IRSL dates. The fourth dating effort 

was by Richard Lyons (Lyons et al. 2014) and the last effort was by Mark Bateman 

(Bousman and Brink 2014). Bateman conducted OSL analysis for 24 samples from 

archaeological occurrences using small aliquots and single-grain methods (Bousman and 

Brink 2014:32). Rainer Grün conducted ESR dating with twelve samples that provide 

independent age estimates for sites in the Orangia Terrace (Bousman and Brink 2014). 

OSL dating of samples from the bottom of the Upper Grey Paleosol have placed the 

lower part of the soil horizon at 19,900 ka and a sample from the top of the stratum was 

dated to 11,300 ka (Lyons et al. 2014). ESR dates have placed the formation of the soil 

horizon between the LGM and the end of the Pleistocene (Bousman and Brink 2014). 

The most accurate ESR date for the Upper Grey Paleosol was derived from a sample in 

Area G and places the stratum at approximately 19 ka (Bousman and Brink 2014). Based 
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on the Robberg assemblage’s position in the top of the Upper Grey it is likely that it is 

somewhat younger than 19 ka.  

Fauna 

 Diagnostic fauna have been encountered within the Upper Grey soil horizon 

during previous excavations. Seven classes and thirty species of fauna have been found at 

Erfkroon, including an extremely well preserved specimen of a female Equus capensis 

(extinct giant zebra) from the Green Sands soil horizon (Bousman and Brink 2014). A 

semi-articulated Megalotragus priscus (extinct giant wildebeest) was found in the upper 

part of the Lower Grey soil horizon and excavated in 2010 and 2011 (Bousman and Brink 

2014). Excavations between 2006 and 2011 revealed a number of mammal fossils, 

including several large herbivorous grazers, from the Upper Grey (Table 3.2) (Bousman 

and Brink 2014). None of the fauna found in the Upper Grey Paleosol show signs of 

burning (Brink personal comm.).  

Table 3.2. Faunal assemblage from the Upper Grey stratum. 
Family/Order Species Common Name 
Rodentia Otomys sp.  African vlei rat 
Perissodactyla Equus lylei* Small zebra 
Perissodactyla Equus quagga Common plains zebra 
Artiodactyla Syncerus antiquus* Giant African buffalo 
Artiodactyla Oryx gazelle  Gemsbok 
Artiodactyla Connochaetes taurinus Blue wildebeest 
Artiodactyla Connochaetes gnou Black wildebeest 
Artiodactyla Antidorcas marsupialis Springbok 

*Extinct 
 

 All of these animals were common in the Highveld Ecoregion toward the end of 

the Pleistocene and the majority of those found in the Upper Grey horizon at Erfkroon 

still exist in southern Africa today (Klein 1984). All of the artiodactyls and perissodactyls 

are known to have resided in a grassland habitat and several have also been found in an 
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open woodland or scrub context (Klein 1984). Aside from the African vlei rat, all of these 

species can be classified as large herbivores and they are all gregarious grazers or 

browsers (Klein 1984). The term grazer indicates a diet consisting of >75% grass and 

browser denotes a diet comprised of >75% woody plants, forbs, and herbs (Codron et al. 

2008). Antidorcas marsupialis (springbok) falls somewhere in the middle of the grazer 

and browser categories and it is evident that the landscape at Erfkroon during the end of 

the Pleistocene was adequate for species accustomed to either subsistence strategy. 

Magnetic Susceptibility and Stable Isotopes 

 Mineral magnetism analysis of the overbank deposits at Erfkroon conducted by 

Richard Lyons et al. (2014) parallels the faunal evidence and gives a more precise 

timeline of climate change at the site when incorporated with OSL dates. Lyons et al. 

(2014) were able to identify three main phase of palaeoclimatic change over the last ~46 

ka based on the link between pedogenic constituents and climate: 1) from approximately 

46 ka to around 32 ka the climate was fairly dry with 200 – 400 mm/yr of rainfall (Lyons 

et al. 2014); 2) from approximately 32 ka to 28 ka humidity increased with rainfall of 

around 400 – 600 mm/yr, similar to the amount of rain seen in the South African interior 

at present (Lyons et al. 2014); 3) the climate became increasingly cooler and more arid 

after around 28 ka until approximately 18 – 15.5 ka when rainfall was down to around 

100 – 200 mm/yr (Lyons et al. 2014). The Robberg industry at Erfkroon and other sites in 

the interior largely persisted during the third climatic phase when the environment was 

cooler and dryer. Around the Pleistocene/Holocene boundary mean temperatures and 

average rainfall increased until peaking at 600 – 700 mm/yr at approximately 0.83 ka and 

then decreasing to the 400 – 500 mm/yr of rainfall occurring today (Lyons et al. 2014). 
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Soil stable carbon isotope analysis has shown a shift from C3 to C4 flora 

beginning at the bottom of the Upper Grey soil horizon followed by a rapid change back 

to C3 plants, which then revert back to a C4 dominated landscape at the top of the Upper 

Grey (Figure 3.5) (Bousman and Brink 2014). A possible explanation for the extremely 

low δ13C sample near the middle of the Upper Grey is the presence of an abundance of 

acacia trees and C3 grasses. These fluctuations in 13C levels are difficult to interpret since 

there are many C3 drought adapted plants that more closely resemble C4 plants in terms 

of drought adaptations (Bousman 2005). Regardless, the varied 13C levels indicate that 

the grassland environment was extremely dynamic during the Late Pleistocene. 

Faunal Isotopes 

 Faunal Isotope analysis was conducted by Daryl Codron (nd) using 83 large 

animal herbivore specimens with intact tooth enamel (Bousman and Brink 2014). The 

majority of specimens (n=60) were recovered from the Upper Grey soil horizon, with 

others from the Shelly Gravels, Red Paleosols, Green Sands, and Lower Gravels. In sum 

these faunal samples spanned an age range of >120 ka to c. 15 ka (Bousman and Brink 

2014). The δ13C values from the tooth enamel of Erfkroon fauna varied in a pattern that is 

similar to what is commonly found among pure C3 browsing and pure C4 grazing 

mammals of the modern African savannas (Bousman and Brink 2014). Nearly all taxa 

from the Erfkroon sample are known grazers in modern times or consistently consumed a 

diet of C4 plants during the Pleistocene.  Based on these results it is clear that the 

vegetation available at Erfkroon during the Late Pleistocene was consistent with a colder 

and possibly drier climate than exists in the area today. Palynological analysis by Scott et 

al. (2012) of the Tswaing Saltpan site, approximately 40 km northwest of Pretoria in the 
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Transvaal, suggests a drop in precipitation in the South African interior around the time 

of the LGM that is similar to δ13C precipitation estimates from Erfkroon (Figure 3.6). 

Before and after the LGM, however, the amount of rainfall varied greatly between the 

South African Interior and the more northern Transvaal. 

 An overall shift to very low 13C values occurred at the end of the Pleistocene at 

Erfkroon, with the lowest coinciding with the LGM. The range of δ13C values from this 

sample indicate that these grazing species actually had mixed C3/C4 diets around the time 

of the LGM (Bousman and Brink 2014). At approximately 20 ka the δ13C levels 

drastically increased and then decreased around 13 ka to levels similar to those seen 

around the LGM. After 13 ka δ13C again increase and reached maximum levels at 

approximately 5 ka. These fluctuations suggest that the temperature at Erfkroon was 

driest at around the Last Glacial Maximum, gradually becoming wetter until 20 ka, then 

rapidly becoming more arid until 13 ka. Although there were several major fluctuations 

in climate and vegetation type throughout the span of the Robberg technological industry, 

people at all Robberg sites continued to hunt large ungulates and implement the same 

lithic manufacturing techniques. 

 49 



 
Figure 3.5. Stable carbon and nitrogen isotope variations from the dating 
profile (Bousman and Brink 2014:41). 
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Figure 3.6. Comparison of precipitation estimates at Tswaing Saltpan and soil δ13C 
isotopes at Erfkroon. 
 
Conclusion 

 The site of Erfkroon spans three geological terraces: Erfkroon, Orangia, and 

Soetdoring. The bulk of cultural materials recovered from the site were found within the 

Orangia terrace, which contains deposits spanning from the Middle Stone Age to the mid-

19th century. This terrace is largely composed of overbank deposits from the Modder 

River atop Ecca bedrock shared by the Erfkroon terrace. The Robberg Industry 

assemblages at Erfkroon have all been found in the Upper Grey Paleosol stratum of the 

Orangia terrace. 
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 The faunal species found in the Upper Grey Paleosol at Erfkroon, the results of 

soil and faunal isotope analysis, and mineral magnetism analysis all suggest that during 

the time of the Robberg Industry (~12 – 20 ka) the environment at Erfkroon was 

extremely volatile. The climate was cooler and much more arid at the beginning of this 

time period but shifted to warmer and wetter conditions toward the end of the industry’s 

lifespan. 
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CHAPTER IV 
 

METHODS 
  

This chapter covers the field and laboratory methodologies used during my thesis 

research. A summary of the excavations conducted in Areas K and L during June 2013 is 

included, along with explanations of why these areas were chosen for excavation. An 

overview of the procedures used for the collection and subsequent archaeomagnetic 

analysis of burned rocks is also presented. The June 2013 excavation of Later Stone Age 

materials at Erfkroon took place over a course of three weeks with several days of 

additional laboratory analysis. Robberg artifacts and features were recorded in several 

excavation areas (See Figure 2.3). 

2013 Excavation Summary 
 

In August 2011 Britt Bousman and Jeff Leach found and recorded Features 1 and 

2 in a Robberg context at Area G. These burned rock features had been exposed during a 

major flooding event in January 2011 that also revealed numerous lithic artifacts. The 

location of these burned rock clusters was used as a starting point for pre-excavation 

survey conducted in 2013 by myself, Professor Britt Bousman, and Texas State 

University student Sarah Himes. Previous excavation at Erfkroon has shown that surface 

artifacts are not an adequate indicator of in situ cultural remains, but artifacts eroding out 

of the surface are a good signal that intact, subsurface deposits may be present. The 

survey covered an area approximately 200 by 200 meters directly east of the Modder 

River that had shown potential for Robberg deposits during the 2011 field season (Figure 

4.1). While surveying we found several localities with bladelets, cores, and other 

debitage, and associated clusters of burned rock on and eroding out of the ground surface. 
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These finds were estimated to fall within the Robberg industry time period due to their 

location in strata that had previously been OSL dated to 19,900 BP at its lowest level. A 

surface scatter of Robberg artifacts was discovered on a flat terrace at the base of a gentle 

slope, approximately 150 m from the eastern bank of the Modder River (Figure 4.2). 

Further up the slope several scrapers that appear to be from the Lockshoek Industry, part 

of the Oakhurst complex, were found eroding out of and on the ground surface. 

Lockshoek artifacts have been radiocarbon dated to from 12,650 – 8180 cal BP (see 

Chapter 3). The presence of a Lockshoek component above the microlithic assemblage at 

Erfkroon further supports the microlithic assemblage’s place within the Robberg Industry 

(Bousman 2005). For maps illustrating the vertical distribution of Lockshoek and 

Robberg artifacts at Erfkroon see Appendix A. The areas that were chosen for excavation 

in 2013 were named Areas K and L.  

Figure 4.1. Overview of excavation Area K. 
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Figure 4.2. Surface scatter of Robberg artifacts and associated burned rocks 
approximately 10 m west of and downhill from Area K.  
 

In Area K six separate one by one meter units were excavated, all of which 

revealed a variety of bladelets and associated cores and debitage (Figure 4.3). No faunal 

remains were found in Area K. Excavation units were placed on an approximate North-

South axis and were spaced between one and five meters apart. Units 60 and 61 were 

strategically placed to the south of the other four excavation units in order to recover a 

burned rock cluster that had begun to erode from the ground surface (Figure 4.4). I, Sarah 

Himes, and two employees of the Florisbad Quaternary Research Department, National 

Museum, Bloemfontein conducted all excavation of Area K. Units were excavated 

stratigraphically when clear soil stratigraphy was visible. When stratigraphy was not 

adequate, excavation was carried out in 10 cm intervals. Excavation in all units except for 
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60 and 61 was ceased at approximately 30 cmbs due to the complete recovery of Feature 

3. All digging was done by hand using pointing trowels and small tools with water 

sprayers occasionally used for more efficient soil removal (Figure 4.5). The addition of 

water was necessary during the excavation process due to the high clay content and dense 

nature of the surrounding matrix.  

 
Figure 4.3. Map of Area K excavation units. 

 
Units 53, 54, and 55 were excavated in Area L under the guidance of James 

Brink. Although these units were placed in the same stratigraphic unit as those in Area K, 

they revealed deposits with significant amounts of faunal remains but far fewer lithic 

artifacts. Area L displayed a more vertical distribution of artifacts than Area K and the 

size and shape of excavation units was tailored to the recovery of faunal remains. As 
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opposed to excavating strictly measured areas, excavation units were altered for the 

recovery of intact faunal remains. 

 
Figure 4.4. Aerial view of the six one by one meter excavation units in Area K. 
 

 
Figure 4.5. Excavation of Feature 3 in Unit 61. 
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Excavation was conducted using WHS Standard Trowels or Marshalltown 

Pointing Trowels, various paint brushes and dusters, and dust pans. Upon removal, all 

soil was wet screened through a 50 mm mesh and a 25 mm mesh to dissolve any large 

clasts of clay or calcium carbonate (Figure 4.7). Due to the firm, compact texture of the 

sediment wet screening was required to gather microdebitage and other easily overlooked 

artifacts. Water for wet screening was carried from the nearby Modder River and 

periodically froze during the course of the field season. Artifacts found while screening 

were counted and bagged separately from in situ artifacts within the same unit-level.  

All in situ finds were mapped using a Sokkia total station and all screen finds 

were recorded based on which unit they were found and at what depth. A Sokkia total 

station was also used to map the terrain surrounding the Robberg assemblage. The 

elevation of each level within each unit and all in situ artifacts was also recorded. All 

burned rocks within the Unit 61 heated stone feature, Feature 3, were mapped using a 

Sokkia total station. Three of these stones were subsequently used for archaeomagnetic 

analysis. The results of this analysis are presented in Chapter VI.  

A Canon PowerShot SD1100 camera was used for all ground field photography 

and informal laboratory photos. A Canon Rebel camera was used for detailed 

photographs of important artifacts and features and a Canon PowerShot A540 camera 

was used for all aerial photography. Aerial photography was accomplished by mounting a 

camera harness to a parafoil kite flown over the project area (Figure 4.6). The Canon was 

preprogramed with Canon Hack Development Kit (CHDK) software to take photos at 5 

second intervals. The kite mounted camera was flown over the site on two particularly 

windy afternoons during the June 2013 field season. Profile and unit level drawings were 
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created first by hand and then digitized with Adobe Photoshop CC. Drawings of artifact 

elevations were created using Surfer 8 and then enhanced with Adobe Photoshop CC. 

 
Figure 4.6. Britt Bousman and Sarah Himes taking aerial photographs with a parafoil kite 
mounted camera. 
 

 
Figure 4.7. The wet screening station between Area K and Area L. 
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Along with the artifacts found during excavation, an approximately 10 m by 5 m 

surface scatter of Robberg bladelets, bladelet cores, and associated debitage was 

recovered to the west Area K. This surfaces scatter was located at a slightly lower 

elevation than other Robberg surface finds. It is likely that these artifacts were originally 

situated at the same level as those found during excavation but had become displaced as 

the ground surface eroded. All artifacts within this scatter were mapped and 

photographed in hopes that further analysis of the bladelet cores and debitage could allow 

for a better understanding of the lithic reduction sequence used to create Robberg 

bladelets.  

One possible collection bias for the assemblage of gathered materials is the 

possible loss of artifacts while screening. Due to repeated use and weathering the wet 

screen had become slightly warped and small artifacts may have been able to fall through 

gaps in the screen. All cultural materials were collected and recorded, including non-

Robberg artifacts and microdebitage. A number of natural formation processes have 

affected the site and could account for the displacement or removal of artifacts. In 2011 a 

major flooding episode inundated the entire site, which undoubtedly removed sediment, 

probably displaced artifacts, and completely eroded portions of the site through cutbank 

collapse and sheet erosion. Bioturbation was also a major issue and is known to have 

affected the assemblage prior to and during excavation. A large rodent burrow was 

encountered in Level 3 of Unit 57 that contained a much darker soil with more organic 

material than the surrounding matrix and a few pieces of lithic debitage. Several 

domesticated horses were present on the Erfkroon Farm property during the time of 

excavation and are known to have stepped into several of the excavation units, leaving 

 60 



hoof prints and possibly displacing artifacts. It was also apparent that the burned rocks in 

units 60 and 61 had been somewhat disturbed by horses prior to excavation. 

Archaeomagnetism 
  
 As defined by Wulf Gose (1999), archaeomagnetism is the use of palaeomagnetic 

techniques with archaeological specimens. Archaeomagnetism is most commonly used as 

a dating method and compares the mean magnetic remanence of heated clay or rocks to 

the secular variation curve in order to determine the time of the object’s development 

(Gose 1999). All rocks contain small amounts of magnetic material and will acquire a 

remanent magnetization that is parallel to the ambient magnetic field at the time of their 

formation (Gose 1999). The magnetic remanences of burned rocks are reset during 

heating periods and can be measured to determine formation processes involving heating 

and cooling. In this research archaeomagnetic analysis was used to determine the 

sequence and temperature of heat applied to the Feature 3 stones. 

Archaeomagnetic samples from the Feature 3 burned rock cluster (further 

described in Chapter V) were collected using guidelines listed in Herries and Kovacheva 

(2004). Three possibly burned dolerite stones that appeared to have been unaffected by 

recent formation processes were selected from near the center of Feature 3. Plaster of 

paris and a Suunto magnetic compass with a clinometer were used to record orientation 

(azimuth and declination angles) of the stones and maintain their position upon discovery 

(Figures 4.8 and 4.9). The sample stones were dubbed 10277, 10279A, and 10279B 

according to Herries and Lisè-Pronovost 2014 (Figure 4.10). During Herries and Lisè-

Pronovost’s analysis they demagnetized a pilot sample, dubbed 10277A1, to establish the 

strength and nature of the magnetic remanence of these burned stones. Circular core 
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samples were drilled from the rocks in the laboratory. Then the remnant magnetism in the 

Feature 3 samples was measured using a AGICO JR6 magnetometer and heated with a 

Magnetic Measurements MMTD80A Thermal Demagnetiser. Samples were heated in 25 

degree Celcius steps for each measurment (Herries and Lisè-Pronovost 2014). The 

current archaeomagnetic analysis of Robberg burned rocks at Erfkroon has not been 

corrected for local magnetic field variation. 

 
Figure 4.8. Heated stones from Feature 3 covered in plaster of Paris for 
archaeomagnetic analysis. 

 

 
Figure 4.9. Andy Herries preparing to remove burned rocks for archaeomagnetic analysis. 
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Figure 4.10. Burned rocks after the removal of core samples for archaeomagnetic 
analysis. 
 
Lithic Laboratory Analysis 

Lithic laboratory analysis was conducted at the Florisbad Quaternary Research 

Station using digital calipers, a digital scale, and various reference materials (Figure 

4.11). All lithic materials were cleaned and labeled according to unit and level if found 

while screening or total station shot number if found in situ. Preliminary analysis was 

performed according to guidelines presented by Andrefsky (1998) and J. Deacon (1978). 

After measuring artifacts were classified by debitage, cores, and tools. The debitage class 

was divided into two groups: flakes and bladelets. Artifacts were categorized as bladelets 

based on Tixier’s (1963) criteria of length that is at least two times the width and a width 

of less than 12 mm. Partial bladelets were classified as such based on estimates of their 

size prior to being broken. Cores and tools were also divided into categories based on 

flaking patterns and shape. All lithic materials (except for one MSA scraper) covered in 

this research were attributed to either the Robberg or Lockshoek Industries based on the 
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standard industry typologies (Deacon 1984 b, Goodwin and van Riet Lowe 1929, and 

Sampson 1974). 

 
Figure 4.11. The “Big House” at the Florisbad Quaternary Research Station where 
laboratory analysis was conducted. 
 

Lithic dimensions were measured using Mitutoyo digital calipers and entered 

automatically into an Excel spreadsheet. Length was measured from the flaking platform 

to the distal end of the artifact along the flaking axis. Width measurements were taken at 

the median point of the artifact transverse to the length axis. Thickness measurements 

were taken at the thickest part of the artifact distal to the bulb of percussion. The length, 

width, and thickness of the striking platform was also measured. Platform types were 

divided into single faceted, dihedral, multifaceted, or crushed. The distal termination of 

lithics was organized into feathered, hinged, overshot, stepped, and snapped categories. 
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The amount of visible cortex was recorded in 25% intervals and determined to have been 

derived from either a stream rolled or upland context. Dorsal flaking patterns were 

divided into 1 linear, 2 linear, multilinear, or nonlinear groups. Flaking patterns are 

particularly important in the analysis of the bladelet assemblage because many Robberg 

bladelets display parallel or singular dorsal ridges. The raw material was also recorded 

and all lithic artifacts used in this research were composed of either blue-grey chert, 

cryptocrystalline, or petrified wood. Attempts to classify individual cryptocrystalline 

materials were not undertaken. Nodules of cryptocrystalline, petrified wood, and blue-

grey chert were all observed on the banks of the nearby Modder River, which is assumed 

to be the source of many of the Robberg lithics at Erfkroon. 

Summary 

 The June 2013 excavation of Area K at Erfkroon was conducted with the goal of 

finding Robberg Industry artifacts. Excavation units were placed based on proximity to 

Robberg artifacts present on the surface as well as the presence of Lockshoek artifacts. 

Six one by one meter units were opened in Area K and all were excavated by hand using 

trowels and brushes. Units were excavated stratigraphically until reaching the top of the 

when adequate soil striation was visible, otherwise arbitrary 10 cm intervals were used. 

Archaeomagnetic analysis of burned rocks was conducted by Andy I. R. Herries of La 

Trobe University using collection and examination methods outlined in Herries and 

Kovacheva (2004).   
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CHAPTER V 
  

RESULTS 
 

 Cultural materials from the Robberg Industry were recovered from all six Area K 

excavation units as well as the adjacent surface scatter. This chapter outlines the 

stratigraphy and artifact assemblage within each excavation unit in Area K and the 

adjacent surface scatter. The three excavated Robberg burned rock features (Features 1 – 

3) are described within this chapter. Previous excavation of an 8 m by 8 m unit conducted 

by Aaron Hutchison during the 1990s and James Brink’s excavation of Erfkroon Area L 

during June 2013 are also discussed. 

Area K 

 All six excavation units in Area K produced lithic materials and burned stones in 

varying frequencies. The majority of Lockshoek artifacts were found in the Brown 

Palesol with Robberg artifacts in the underlying Upper Grey Paleosol. For stratigraphic 

profile drawings of each Area K excavation unit see Appendix B and for unit level 

drawings see Appendix C. 

Unit 56. Unit 56 was the first unit to be excavated during the field season and 

Area K. The top of Level 1 of Unit 56 is a 2 – 3 cm sand cap lying above the Brown 

Paleosol stratum. The bottom of Level 1 is marked by the top of the Upper Grey Paleosol 

stratum, which is known to date within the confines of the Later Stone Age (Figure 5.1). 

Level 2 of Unit 56 begins at the top of the Upper Grey Paleosol and extends to 

approximately 20 cmbs. This level was defined arbitrarily based on the amount of 

artifacts present. The soil within Level 2 was deposited in thin lamina, representing 

individual flooding events. Later Stone Age artifacts were found within this level and 
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approximately 1 – 2% of the matrix was made up of calcium carbonate nodules. Level 3 

was the final level excavated in Unit 56 and was stopped at a depth of approximately 30 

cmbs (Figure 5.2). The soil in this level was extremely compact and approximately 3% of 

the matrix was composed of calcium carbonate nodules and filaments. This level was 

largely devoid of artifacts and only contained a few pieces of microdebitage that are 

consistent with microlithic manufacturing processes. 

 
Figure 5.1. The bottom of Level 1 of Unit 56 with Lockshoek and Robberg artifacts 
pedestaled. 
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Figure 5.2. The southern profile of Unit 56 excavated to Level 3. The lower pink line is 
level and accentuates the sloped nature of the ground surface. 
 

Unit 57. Unit 57 was placed north of Unit 56 and revealed a greater number of 

artifacts but also more apparent evidence of bioturbation. As with Unit 56, Level 1 of 

Unit 57 consisted of a 2 – 3 cm sand cap on top of Brown Paleosol. Level 1 was 

terminated at around .5 cm into the Upper Grey Paleosol so the depth was not even across 

the unit. The northeast corner was terminated at a depth of approximately 10 cm while 

the Upper Grey Stratum was not seen in the southwest corner until around 15 cmbs. The 

soil matrix in Level 1 of Unit 57 was close to 10% calcium carbonate filaments and 

nodules and 10% clay, significantly higher percentages than in units Unit 56 and Unit 58. 

These inclusions also made this level more difficult to excavate. Several Lockshoek 

artifacts were found near the top of this level at the lower boundary of the Brown 

Paleosol and sand cap, while several Robberg bladelets and associated debitage were 

found at the bottom of Level 1 in the top of the Upper Grey (Figure 5.3). Level 2 of Unit 

57 is marked by the top of the Upper Grey sediment and extends to approximately 25 

cmbs (Figure 5.4). Although the soil was as consistently compact as Level 1, it only 

contained approximately 2% calcium carbonate filaments and nodules.  
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Figure 5.3. In situ bladelet at the bottom of Level 1 of Unit 57. 
 

 
Figure 5.4. Sarah Himes mapping in artifacts at the bottom of Level 2 of Unit 57. 
 

A large rodent burrow was noted about midway through Level 2. It measured 

approximately 10 cm north by south and 25 cm east to west and contained a significantly 

higher level of organic material and much darker sediment. The burrow disturbance 

continued into Level 3 and encompassed the northern 1/3 of the unit (Figure 5.5). Outside 

of the burrow the soil matrix consisted of approximately 3% calcium carbonate and some 
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small pieces of lithic debitage. The bulk of artifacts found in Unit 57 were recovered 

from Level 2. 

 
Figure 5.5. The north profile of Unit 57 showing the large animal burrow diagonally 
bisecting the northern half of the excavation unit. 
 

Unit 58. Unit 58 was placed to the west of Unit 56 and was located directly east 

and uphill of the Area K Robberg surface scatter. The ground surface at Unit 58 was 

more drastically sloped than in units Unit 56 and Unit 57, resulting in less uniform 

excavation levels. Like the previous two excavation units, Level 1 of Unit 58 was topped 

with a 2 – 3 cm sand cap followed by the Brown Paleosol stratum. Due to the sloped 

nature of the area in which Unit 58 was placed, the eastern side of Level 1 dips several 

centimeters into the Upper Grey Paleosol. Bioturbation from grass and small shrubs was 

noted in the Brown Paleosol and the stratum consisted of slightly less than 5% calcium 

carbonate nodules and filaments. A significant proportion of clay, approximately 10%, 

was also noted in the Brown Paleosol. Like the other excavation units, the soil in Unit 58 

was extremely compact. Three Robberg bladelets, several flakes, and multiple hearth-

stones were found at the bottom of the Brown Paleosol and within the Upper Grey 

Paleosol of Level 1 of Unit 58 (Figure 5.6). Level 2 of Unit 58 fell within the Upper Grey 

Paleosol stratum and contained a handful of flakes, burned rock, and a piece of unworked 

cryptocrystalline material. A lens of dark gray very fine clay was noted in the northwest 
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corner of Unit 58 Level 2. This level was excavated to approximately 20 cmbs and 

terminated based on numerous artifacts found at the same depth, indicating a possible 

living surface. Level 3 of Unit 58 contained far fewer artifacts than the preceding level 

and contained soil consistent with the Upper Grey Paleosol. Approximately 2% of the 

matrix consisted of calcium carbonate nodules and filaments and evidence of bioturbation 

from grass, small shrubs, and horses was evident. Some microdebitage and one possible 

rejuvenated core were found in Level 3 (Figure 5.7). 

Figure 5.6. The bottom of Level 1 in Unit 58 with Robberg artifacts pedestaled in situ. 
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Figure 5.7. The southern profile of Unit 58 showing the presence of extremely compact 
soils and moderate levels of calcium carbonate. 
 

Unit 59. Unit 59 was placed approximately 3 m north of the exposed hearth in 

Unit 60 (Figure 5.8). Like the other units, Level 1 of Unit 59 contained a shallow sand 

cap above Brown Paleosol and was terminated at the top of the Upper Grey stratum. This 

level contained some mottling of dark brown clay, displayed evidence of moderate 

bioturbation from grass and small shrubs, and the matrix consisted of less than 1% 

calcium carbonate nodules. Five hearthstones and one bladelet core were mapped in place 

and a small amount of microdebitage was recovered while screening. Level 2 of Unit 59 

was marked by the top of the Upper Grey Paleosol and consisted of 1 – 2% calcium 

carbonate filaments and nodules and an extremely high proportion of dense clay (Figure 

5.9). Marked bioturbation from horse trampling and roots up to .5 cm in diameter was 

noted within this level. Several hearth-stones and some debitage were found in Level 2, 

but due to their placement in disturbed soil it is highly unlikely that these artifacts were in 

situ. Level 3 of Unit 59 continued through the Upper Grey Paleosol and consisted of 2 – 

3% calcium carbonate nodules and filaments. Bioturbation from roots and horses was 

again noted in this level. Even fewer artifacts were found in Level 3 and the only cultural 

materials found were some pieces of microdebitage. Excavation of Level 3 in Unit 59 

was terminated due to a lack of artifacts.  
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Figure 5.8. The southern profile of Unit 59 with a burned rock in place. 

 
Figure 5.9. The bottom of Level 2 of Unit 59 showing the high levels of clay and 
compact nature of the matrix. 
 
 
 
 

 73 



Unit 60. Unit 60 was placed directly adjacent to Feature 3 and was excavated as 

one level (Figure 5.10). Within the sand cap on the surface of Unit 60 were numerous 

hearthstones intermixed with a variety of debitage (Figure 5.11). Nearly all of the 

artifacts found within Feature 3 were consistent with debitage from the Robberg 

Technological Industry. Due to the sloped nature of the ground surface, the top of the 

Upper Grey Paleosol was exposed just below the loose sand stratum, approximately 3 cm 

below the ground surface. This unit contained a significantly greater amount of calcium 

carbonate than the four previously excavated units, making up approximately 3% of the 

matrix. Unit 60 was placed immediately adjacent to an ephemeral 2-track road so it is 

possible that vehicle and foot traffic had displaced some of the artifacts on the surface.  

 
Figure 5.10. The north profile of Unit 60. The bottom pink line is level, showing how the 
unit was placed in an area that sloped downward to the west. 
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Figure 5.11. The surface of Unit 60 prior to excavation. Burned rocks, Lockshoek, and 
Robberg artifacts can be seen adjacent to Feature 3, pictured in the top right corner. 
 

Unit 61. Unit 61 was placed directly east of Unit 60 and was situated so as to 

continue the excavation of Feature 3. Like Unit 60, Unit 61 was excavated as one level 

and the Upper Grey soil horizon is found directly beneath the sand cap (Figure 5.12). As 

in the adjacent unit, Unit 61 was subject to some foot traffic and some surface artifacts 

may have been slightly displaced. The Feature 3 hearth was visible at the surface of Unit 

61 and persisted to approximately 15 cm below surface (Figure 5.13). Numerous Robberg 

bladelets and a variety of flakes, some possibly remaining from the earlier Lockshoek 

component, were found interspersed with the hearthstones in the Unit 61 portion of 

Feature 3 (Figure 5.14). Aside from the surface scatter adjacent to the six excavation 
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units, Unit 61 contained far more artifacts than any of the other test pits. The presence of 

Feature 3 within this unit may indicate a high level of activity in this area during the 

Later Stone Age or the feature may have acted as a trap for Robberg artifacts that had 

eroded from elsewhere.  

 
Figure 5.12. The north profile of Unit 61 showing the single excavation level. 

  

 
Figure 5.13. Excavation Unit 61 prior to excavation. The Feature 3 burned 
rock cluster can be seen in the bottom left corner of the unit. 
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Figure 5.14. The bottom of Level 1 of Unit 61 with all Feature 3 burned 
rocks and associated Robberg artifacts pedestaled. 

 
Surface Scatter 

 An approximately 10 m by 5 m surface scatter of microlithic blue-grey chert 

artifacts containing 125 flakes, 61 bladelets, and 1 bladelet core was mapped and 

collected directly downhill and west of Unit 58 (Figure 5.15). Many of the artifacts in this 

cluster were just beginning to erode out of the surface and it is likely that more Robberg 

industry artifacts remain beneath the thin sand cap. Nearly all of the artifacts within the 

surface scatter were composed of the same shade of grey chert and most did not appear to 

be heavily weathered or patinated (Figure 5.16).  
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Figure 5.15. Overview of the Robberg surface scatter west of the Area K excavation. 
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Figure 5.16. Close up of blue-grey chert artifacts from the Robberg surface scatter. 
 
Area G 

 Area G consists of a solitary eroded pinnacle with an exposed vertical profile that 

reveals the Upper Grey, Brown Paleosol, and Sand Cap soil horizons of the Orangia 

Terrace (Bousman and Brink 2014). Burned rock Features 1 and 2 were both found in 

Area G in association with Robberg Industry artifacts. Lockshoek artifacts and an 

abundance of burned cobbles were found scattered on the exposed surface of the Upper 

Grey Paleosol in this area. 

Features 1 & 2 

 Feature 1 was excavated by Britt Bousman and Jeff Leech in Unit 51 near Area G 

during in August 2011 (Figure 5.17). Feature 2 was also found at the same level, less than 

1 m north of Feature 1 (Figure 5.18). Both features consist of small, approximately 40 cm 
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by 40 cm, clusters of thermally altered dolerite rocks and had been exposed by a flooding 

episode in January 2011. Feature 1 also contained one Robberg bladelet that was wedged 

between two stones. Feature 2 included two small, nondiagnostic pieces of bone, one of 

which had been burned, and a small piece of charcoal. The charcoal sample was 

submitted to Oxford AMS lab but was unfortunately not preserved well enough for 

radiocarbon dating. Both features appear to be more significantly deflated than the 

Feature 3 cooking station and contain fewer rounded stones. All of the burned rocks in 

Features 1 and 2 were dolerite. 

 
Figure 5.17. Feature 1 burned rock cluster. 
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Figure 5.18. Feature 2 burned rock cluster with associated bone and 
charcoal. 

 
The close proximity of the two features suggests that they were either used 

simultaneously or the LSA inhabitants had a cultural preference against reusing hearths 

(Figure 5.19). It is possible that the two features were two parts of the same heating 

station in which stones would be heated at one feature and then used as boiling stones in 

the adjacent feature. Further research is needed to ascertain the purpose of these two 

features and whether or not they are associated with one another. 
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Figure 5.19. Features 1 and 2 exposed on the ground surface (Photograph by Britt 
Bousman). 
 
Feature 3 

 Feature 3 was present in Units 60 and 61 and consisted of 82 possible 

hearthstones, 14 Robberg bladelets, 72 flakes, 19 Lockshoek flakes, 14 Robberg bladelet 

cores, 2 Robberg flake cores, and 1 Lockshoek flake core (Figure 5.20). The hearthstones 

varied in size and shape with a weight range from 12 g to 456 g. The mean weight of was 

115 g with a standard deviation of 88.5 g. In general the more rounded hearthstones were 

smaller than their blockier counterparts. The large, blocky hearthstones may have been 

used as the primary heating elements for preparing stones for boiling or other cooking 

methods. For individual hearthstone weights and photos see Appendix D. Almost all of 

the hearthstones in Feature 3 were dolerite with the exception of two small, unnumbered 

hornfels rocks and artifact number 10192, a large, smooth nodule of calcium carbonate. 

The heated stone feature was visible on the ground surface and extended to 

approximately 10 cm below.  
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Figure 5.20. Feature 3 burned rock cluster and associated artifacts. 
 

Archaeomagnetic analysis of three stones within Feature 3 was conducted by 

Andy I. R. Herries and Agathe Lisè-Pronovost of The Australian Archaeomagentism 

Laboratory at La Trobe University, Melbourne, Australia. The stones were labeled 

10277, 10279A, and 10279B for laboratory use. Thermal and alternating field 

demagnetization was conducted on core samples from rock 10277. Compared to the other 

samples, 10277 has a rougher outer surface and is blockier in shape with a less obvious 

burn signature. During demagnetization multiple heating components were observed but 

they were generally oriented in the same direction, rendering it difficult to determine 

whether the overprints were anthropogenic or a natural occurrence stemming from 

different minerals acquiring a remanence during the cooling process (Herries and Lisè-

 83 



Pronovost 2014). The Curie points from rock 10277 suggest that magnetite dominates the 

stone and that titanomagnetite is also present (Herries and Lisè-Pronovost 2014).  

 The thermal demagnetization of samples from burned rock 10279A revealed that 

this stone has multiple directions of remanence up to 360-400° C followed by a stable 

remanence at cooler temperatures consistent with a geological remanence (Herries and 

Lisè-Pronovost 2014). This directional pattern is indicative of the stone being constantly 

and frequently moved during the cooling process and may suggest that this rock was used 

as a boiling stone. The thermal demagnetization of samples from rock 10279B revealed 

the most complex thermal history with a variety of components suggesting multiple 

heating episodes at varying temperatures where the rock remained in place as it cooled so 

that a stable direction was able to form (Herries and Lisè-Pronovost 2014). 

Hutchison’s Unit 

A total of 34 bladelets, 14 flakes, and 1 bladelet core associated with the Robberg 

Industry were recovered during University of the Witwatersrand student Aaron 

Hutchison’s excavation in 1998-99. Hutchison excavated an 8 m by 8 m pit to a depth of 

approximately 90 cm between Area G and Area E (Figure 5.21).  During the June 2013 

excavation season the northern profile of this unit was recorded by Britt Bousman and 

Sarah Himes and it provides a stratigraphic overview of the Brown and Upper Grey 

Paleosols (Table 5.1). The results of Hutchison’s excavation have not been published and 

until now the artifacts had not been analyzed. The 49 Robberg artifacts from this unit 

have been included in the assemblage analyzed in this thesis. 

 84 



 
Figure 5.21. Sarah Himes assisting with profile drawing in what currently remains of 
Hutchison’s excavation unit. 
 
Table 5.1. Stratigraphic description of the northern profile of Hutchison’s Unit. 

Hutchison's Pit, North Profile 
Zone CMBS Description 

1 0 - 11 
Reddish yellow (7.5YR 6/6) friable sandy loam with fine weak 
granular structure, common rootlets, few roots, common insect 
burrows, abrupt smooth lower boundary, Sand Cap. 

2 11 - 28 

Dark brown (7.5YR 3/3) very firm clay loam, fine moderate 
subangular blocky, common rootlets many growing on ped faces, sand 
filled vertical cracks throughout zone, common insect burrows, clear 
smooth lower boundary, A1 horizon, Brown Paleosol. 

3 28 - 45 

Brown (7.5YT 4/4) very firm clay loam  slightly more clay than 
above, fine to medium moderate subangular blocky structure, common 
rootlets, but fewer than above, few insect burrows, abrupt smooth 
lower boundary, A2 horizon. 

4 45 - 70 

Brown (7.5YR 4/4) very firm medium moderate subangular blocky 
structure with slightly more clay than Zone 3, 2-3% fine soft to firm 
CaCO3 nodules that increase slightly downprofile, clear smooth lower 
boundary, A-B horizon. 

5 70 - 90 
Yellowish red (5YR 4/6) firm clay loam, fine-medium moderate 
subangular blocky structure, 2-3% CaCO3 nodules, lower boundary 
not observed, B horizon. 
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Area L  

 The excavation of Area L was undertaken during the July 2013 field season at 

Erfkroon and led by James Brink (Figure 5.22). Area L is located approximately 100 m 

southwest of Area K and is situated at the edge of where the upland erodes into the river 

cut dongas (Figure 5.23). Several Robberg artifacts were found amongst faunal remains 

uncovered in Area L. These include three flake fragments, two blue-grey chert and one 

cryptocrystalline, five blue-grey chert flakes, and one bladelet core. The bladelet core is 

flat and bidirectional and manufactured out of blue-grey hornfels. It resembles the flat 

hornfels cores found in Area K. These excavations recovered important faunal remains 

from three separate stratigraphic positions, suggesting that the Robberg occupation in this 

portion of the site spanned a greater amount of time than suggested by the excavations in 

Area K. 

 
Figure 5.22. James Brink next to the Area L excavation units opened in June 2013. 
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Figure 5.23. Employees of the National Museum in Bloemfontein, South Africa 
excavating late Pleistocene deposits in the Upper Grey stratum of Area L. 
 
Summary 

 Over 670 lithic artifacts were recovered from LSA contexts in Areas K and L 

during the June 2013 field season. Excavation Unit 61 contained Feature 3 and the largest 

number of Robberg artifacts out of all units in Area K (Table 5.2). The Robberg surface 

scatter contained approximately one third of all Robberg artifacts found in Area K but it 

covered a much larger area than the adjacent excavation units. Level 1 of the six 

excavation units contained more Robberg artifacts than any other level, including the 

surface scatter (Table 5.3).  
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Table 5.2. Robberg artifact counts from Area K organized by soil horizon. 
Area K Robberg Lithic Counts by Level 

  Bladelets Flakes Bladelet Cores Total 
Sand Cap 57 115 2 174 
Brown Paleosol 38 151 22 211 
Upper Grey 
Paleosol 26 79 4 109 
Total 121 345 28 494 

 
 

Table 5.3. Area K Robberg artifact counts organized by excavation 
unit. 

Area K Robberg Lithic Counts by Unit 
 Excavation Unit Bladelets Flakes Bladelet Cores Total 
56 8 43 0 51 
57 25 35 2 62 
58 5 28 3 36 
59 9 39 2 50 
60 2 18 2 22 
61 16 72 19 107 
Surface Scatter 56 110 0 166 
Total 121 345 28 494 
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CHAPTER VI 

LITHIC ANALYSIS 

At Erfkroon 672 lithic artifacts were recovered during the June 2013 excavation 

of Areas G, K and L and Aaron Hutchison’s 1990s excavation of Robberg materials 

between excavation Areas E and H. This chapter undertakes an analysis of those lithic 

artifacts divided according to technological industry and artifact type. Size of artifacts, 

flaking patterns, and raw material are all taken into account (Figure 6.1). All analysis was 

conducted using guidelines set by William Andrefksy, Jr (1998:85-109). For definitions 

of lithic terminology see Appendix F. 

Figure 6.1. Frequency of raw material usage based on artifact type.  
 
The Robberg Technological Industry 

Flakes. The flake assemblage contains most of the LSA artifacts found at 

Erfkroon and is largely composed of blue-grey chert with some opaline  materials. Out of 

the 471 flakes documented, 398 were determined to have been manufactured within the 
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Robberg technological industry based on their size, morphology, and stratigraphic 

position. Eighty-four percent of Robberg flakes were blue-grey chert, 14% were 

cryptocrystalline, and 2% were petrified wood. A total of 145 flakes (30% of all flakes) 

were found whole. Thirty-four percent of blue-grey chert flakes were found whole but 

53% of cryptocrystalline flakes were found complete, suggesting that the 

cryptocrystalline materials were more robust than the chert commonly used at Erfkroon. 

Approximately 28% of all blue-grey chert flakes still retained some of their dorsal cortex. 

Of those blue-grey chert flakes with cortex, 36% exhibit properties of upland sources and 

64% displayed a stream rolled surface. On average flakes from an upland surface have a 

slightly larger surface area than their stream rolled counter parts, but the difference is not 

great enough to be statistically significant. This slight difference could be because raw 

material from an upland source would likely be found in larger nodules than stream rolled 

cobbles. Nearly one third of cryptocrystalline flakes retained some of their dorsal cortex, 

all of which were knapped from stream rolled cobbles. 

The assemblage of all whole flakes has a mean length of approximately 16 mm 

and a range of 53 mm to 4 mm. The average width of whole flakes is approximately 13 

mm with a range from 34 mm to 3 mm. The thickness of flakes averages to 

approximately 4 mm and ranges from 13 mm to 0.6 mm. The raw material appears to 

have some effect on the size of flakes manufactured. Based on a t-test comparing the 

measurements of blue-grey chert and cryptocrystalline Robberg flakes, it was found that 

the difference in length between chert and cryptocrystalline flakes, with blue-grey chert 

being the larger, is not significant at a 95% confidence interval (t=0.299; df=140; p 

value=0.765).  The difference in width between the two groups of raw material is also not 
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significant at a 95% confidence interval (t=0.9356; df=140; p value=.3511). These 

measurements suggest that raw material was not the determining factor in bladelet size 

and that production methods were developed well enough to be applied on any type of 

stone.  

Of the whole flake assemblage, 85% displayed a single faceted platform with the 

remaining 15% largely consisting of crushed platforms and a handful of dihedral 

platforms. Termination types were much more varied among the whole flakes. 41% 

displayed a feathered termination, 37% were hinged, 14% had a snap termination, and 

5% were stepped. The common platform type and varied terminations indicate that a 

standardized core preparation technique was used in flake manufacturing, but beyond that 

the knapping direction and intensity widely differed.  

Flake Cores. Two flake cores were found within the Robberg industry 

assemblage, both of which are relatively small and were found in association with 

Feature 3. One is dark brown cryptocrystalline and has been knapped on three surfaces 

and the other is blue-grey chert and has been worked on all five of its lateral surfaces. 

Both cores are blocky and roughly prism shaped. The ratio of bladelets to bladelet cores 

greatly exceeds the ratio of flakes to flake cores within the Robberg assemblage at 

Erfkroon. 

 
Figure 6.2. Robberg flake core found in association with Feature 3. 
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Bladelets. As defined by Janette Deacon (1984b) following Tixier (1963), 

bladelets are flakes that are no longer than 25 mm in length, have a length that is at least 

twice their width, and display a linear dorsal flaking pattern (Figure 6.3). At 24% of the 

Robberg lithic assemblage, the bladelet component at Erfkroon makes up a much higher 

fraction of the total lithic collection than at many other Robberg sites. This is likely due 

to the strategic excavation of Robberg deposits at Erfkroon. A total of 158 bladelets were 

recorded, comprising 25% of the Robberg debitage assemblage. The closest site in terms 

of bladelet to assemblage ratios is Sehonghong, where bladelets make up 14% of the total 

Robberg assemblage and 35% of debitage (Mitchell 1988). At Boomplaas bladelets 

comprise 17% of all flakes and just 3% of the Robberg lithic industry (Mitchell 1988 & J 

Deacon 1984a). The higher percentage of bladelets at Erfkroon may be due to the 

decision to strategically excavate known Robberg deposits as opposed to a broader area. 

Since bladelets are one of the main features of the Robberg Industry, emphasis was 

placed on studying areas with bladelets already visible on the surface. Thirteen full size 

blades were also found that appear to have been made using the same flaking techniques, 

but are too long to be considered bladelets.  

 
Figure 6.3. Cryptocrystalline and blue-grey chert bladelets in the Robberg 
assemblage of Area K at Erfkroon. 
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 Like the flake assemblage, the Robberg bladelets at Erfkroon are largely 

composed of blue-grey chert (70.4% of all bladelets) with some (25.9%) being 

cryptocrystalline and a few (3.7%) made of petrified wood (Table 6.1). There is a size 

discrepancy between the chert and other cryptocrystalline bladelets, but the difference in 

measurement is the opposite of that found in the flake assemblage. On average whole 

blue-grey chert bladelets are around 16 mm in length and 6 mm in width while whole 

cryptocrystalline bladelets have a mean length of nearly 20 mm and a mean width greater 

than 7.5 mm. Despite the cryptocrystalline bladelets being generally larger, both raw 

materials have a width-length ratio of approximately 0.39. An analysis of variance as 

well as a t-test of the two groups has revealed a statistically significant difference in 

length at a 99% confidence interval (t=2.899; df=50; p value=0.0055) and a statistically 

significant difference in width at a 95% confidence level (t=2.142; df=50; p 

value=0.0371). The difference in size and similarity in width to length ratio indicates that 

the raw material used had an impact on the size of the bladelets manufactured, but not the 

overall shape (Figure 6.4). Local materials were utilized at nearly all Robberg sites, 

resulting in a variety of assemblages with similar artifacts made from different materials 

(Table 6.2). This suggests that Erfkroon is not an outlier and the lithic industry as a whole 

is not determined by raw material. 
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Figure 6.4. The length to width ratios of bladelets based on their raw material in 
comparison to 1:1 and 1:2 ratios. As would be expected, the assemblage of Robberg 
bladelets at Erfkroon closely follows a 1 width:2 length shape. 
 
Table 6.1. Whole bladelet counts sorted by raw material and length. 

Whole Bladelet Lengths by Raw Material 
Length (mm) Blue-Grey Chert Cryptocrystalline Petrified Wood 
5 - 10 5 0 0 
11 - 15 14 2 1 
16 - 20 13 6 1 
21 - 25 6 6 0 
Total 38 14 2 
 

A total of 30% of all blue-grey chert bladelets were whole and petrified wood 

bladelets had a similar percentage (29%) of whole bladelets. Of the cryptocrystalline 

bladelets, however, 52% were found whole. A chi-squared test showed that there is a 

statistically significant difference in the frequency of breakage between blue-grey chert 

and cryptocrystalline bladelets (χ2=4.95; df=1; p value=0.026) (Table 6.3). The adjusted 

residuals of this test have shown that there are fewer whole blue-grey chert bladelets and 

fewer broken cryptocrystalline bladelets than would be expected if raw material did not 

affect frangibility (Table 6.4). The higher fracture rate of the chert bladelets suggests that 

it was an inferior material and was more brittle than cryptocrystalline stones. Although 
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larger nodules of blue-grey chert are available at Erfkroon, LSA peoples were producing 

larger bladelets from the smaller cryptocrystalline river cobbles. The lower quality of 

blue-grey chert may account for the lower mean length of chert bladelets since longer 

bladelets would be more likely to break and not included in total length measurements. 

Table 6.2. Dominant raw materials at Robberg Industry sites in southern Africa.  
Dominant Raw Material Used During the Robberg Industry 

Site Raw Material Reference 
Sehonghong Cryptocrystalline silicas Mitchell 1988 
Boomplaas Quartz J. Deacon 1984a 
Nelson Bay Cave Quartzite J. Deacon 1984a 

Melkhoutboom 
Quartz and Cryptocrystalline 
silicas H.J. Deacon 1976 

Kangkara Quartzite J. Deacon 1984a 
Byneskranskop Quartz Schweitzer and Wilson 1982 
Elands Bay Cave Quartz Orton 2006 
Rose Cottage Cave Opaline Wadley 1996a 

Dikbosch Cryptocrystaline silicas 
Humphreys and Thackeray 

1983 
Faraoskop Quartz Manhire 1993 
Bushman 
Rockshelter Quartz Plug 1981 
Siphiso Quartz Barham 1989b 
Heuningneskrans Quartz Beaumont 1981 
Uhmlatuzana Quartz Kaplan 1989 
 

Table 6.3. Results of Test of Independence comparing bladelet breakability 
between blue-grey chert and cryptocrystalline materials. 

Test of Independence 
Frequency of Bladelet Breakage Based on Raw Material 

  Blue-Grey Chert Cryptocrystalline Total 
Broken 86  13 99 
Whole 36 14 50 
Total 122 27 149 

χ2=5.013        df = 1        p=0.026 
The 95% critical value at 1 degree of freedom is 3.84, so the χ2 value of 5.013 is 
significant at a 5% confidence level. This indicates that raw material impacts the 

frequency of bladelets that break. 
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Table 6.4. Adjusted Residuals of Chi Square demonstrating the degree to which 
bladelet breakage veers from the null hypothesis that raw material is not related to 
quality. 

Adjusted Residuals 
Z-Scores of Bladelet Breakage Frequencies 

  Blue-Grey Chert Cryptocrystalline 
Broken 2.12 -2.22 
Whole -2.22 2.22 

An adjusted residual that is larger than 1.96 indicates that the number of 
bladelets in that category is significantly larger than would be expected if raw 

material did not have an effect on the percentage of broken bladelets. 
 
 Interestingly, when compared to the Robberg assemblage at Sehonghong in 

Lesotho, there is a statistically significant difference between widths, but not lengths, in 

the whole bladelet and blade assemblage (Mitchell 1988). A two-tailed t-test of blade and 

bladelet lengths revealed no statistically significant difference between the Erfkroon and 

Sehonghong assemblages (t=0.7244; df=1014; p value=0.4690) but there is a significant 

difference in the widths of bladelets (t=2.8634; df=1014; p value=0.0043). The 

differences in width could be due to the flaking techniques since irregular cores are the 

most common core form in the Robberg assemblage at Sehonghong but nearly absent 

from the Erfkroon sample (Mitchell 1988). It is doubtful that the width discrepancy is due 

to raw materials since even though different types of material were used at each site, their 

average blade and bladelet lengths are within 1 mm of each other (Mitchell 1988). The 

bladelets at Sehonghong are largely made of silcrete, which supports the assertion that 

raw material is an important factor in bladelet size (Mitchell 1988). The bladelet lengths 

at Erfkroon are also consistent with those at Rose Cottage Cave where 46% measure 

between 15 mm and 19.9 mm long (Cochrane 2008).   

 Of the 54 whole bladelets found in the Robberg assemblage, over 90% were 

manufactured using a single-faceted platform. Out of the remaining four bladelets, three 
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had a crushed platform and only one was dihedral. Although the bladelet platforms are 

fairly consistent, the terminations are more varied. 54% of whole bladelets had a 

feathered termination, 24% were hinged, and the remaining 22% displayed overshot, 

snapped, or stepped platforms. It is likely that the feathered termination was the 

manufacturer’s intended goal since it was more common and would have allowed for a 

longer cutting edge. Although there is more uniformity among the termination of 

bladelets than seen in the flake assemblage, extraneous factors have led to prepared core 

manufacturing techniques resulting in different bladelet terminations.  

Bladelet Cores. A total of 28 bladelet cores were found in a Robberg context at 

Erfkroon. 26 were recovered from Area K, one was found in Area L, and one was found 

during Hutchison’s previous excavation. The average length for bladelet cores is 28±7 

mm, with an average width of 22±6 mm and a thickness of 15±4 mm. There was not a 

noticeable size difference between cores of varying raw materials. The outer cortex had 

been completely removed from 16 of the cores and the other 12 had varying degrees of 

outer cortex remaining. The majority of cores with cortex appear to have been derived 

from an upland source. 

The raw material distribution of bladelet cores is similar to that of the actual 

bladelets in that the majority are blue-grey chert, with other cryptocrystallines being the 

second most common, and petrified wood as the rarest raw material. Conical and flat 

forms were found in both the blue-grey chert and cryptocrystalline categories. For a 

description of all Robberg bladelet cores see Appendix E. Two petrified wood cores were 

recovered and both are prismatic in shape with irregular angles and multidirectional 

flaking patterns (Figure 6.5). One of these cores (Artifact #10245) appears to have been 
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abandoned mid-way through the process of preparing a conical core for bladelet removal. 

The petrified wood bladelets show evidence of being knapped along different angles of 

the grain of the raw material. This seemingly haphazard technique and relative paucity of 

petrified wood artifacts within this LSA assemblage suggest that it may not have been 

used very often and required some further experimentation or was just a poorly suited 

material for bladelet manufacturing. Petrified wood bladelets and bladelet cores are not in 

any of the other early microlithic assemblages in southern Africa.  

 
Figure 6.5. Artifact #10245, a petrified wood core found in Level 1 of Unit 61 in 
association with Feature 3. Two bladelets have been removed from two surfaces of this 
core. 
 
 Four cryptocrystalline bladelet cores were discovered in the LSA deposits at 

Erfkroon. Of these, two exhibit the classic conical shape that is often found at other 

Robberg sites, such as Sehonghong and Nelson Bay Cave. Both of these cores have been 

unidirectionally knapped around all lateral facets of the cobble. One of the other 

cryptocrystalline cores is fairly flat and has only had one bladelet removed. This core has 

a fairly thick cortex and the material within contains numerous inclusions. It is likely that 

this piece was abandoned in favor of higher quality stone. The fourth cryptocrystalline 
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core is irregular in shape with much of its cortex still intact and a multidirectional flaking 

pattern. The types of cryptocrystalline material that these cores are worked from do not 

match the cryptocrystalline bladelet assemblage. This suggests that the bladelets 

produced from these cores were not discarded at Erfkroon, are yet to be found, or have 

been displaced by formation processes. 

 Most of the remaining 12 blue-grey chert cores are split into flat and conical 

shaped categories. The ratio of conical cores to flat cores is nearly equal and the cores 

with remaining cortex suggest that the original shape of the raw material may have 

affected which manufacturing technique was selected. The majority of the flat cores are 

bidirectional and the few that are not have only had a few bladelets removed before they 

were discarded (Figure 6.6). Cores of this type are frequently seen at Rose Cottage Cave 

and Boomplaas (Wadley 1996a & J. Deacon 1984a). Six of the flat cores, including one 

that is cryptocrystalline, have only been worked on one or two faces. These cores are 

generally square or round and relatively thin with bladelet removal on the thinner part or 

lateral surface of the core. By working the lateral surface there is enough unaffected 

space on the core that it can be hand held during knapping (Figure 6.7). 

 
Figure 6.6. Artifact #9112, a flat, bidirectional blue-grey chert bladelet 
core found in a large Robberg surface scatter. 
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The conical cores, also referred to as pyramidal cores, are one of the most 

commonly used techniques in bladelet manufacturing both in and out of the Later Stone 

Age (Mitchell 1988). Most of the conical cores in the Robberg assemblage at Erfkroon 

have a unidirectional knapping pattern and the few that do not are multidirectional with 

bladelet removal being aimed at a central point (Figures 6.8 and 6.9). Core rejuvenation 

flakes, or lames à crête, are derived from the course of preparing conical cores for 

bladelet removal (Figure 6.10). The one prismatic blue-grey chert core appears to have 

been discarded early in the manufacturing process and has bladelet removal scars that are 

consistent with the preparation of a conical core. 

 
Figure 6.7. Flat blue-grey chert bladelet core with unworked surface possibly used as a 
“handle” during the manufacturing process. 
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Figure 6.8. Conical blue-grey chert bladelet core found in Level 1 of Unit 61 in 
association with Feature 3.   
 

 
Figure 6.9. Artifact #10164, a roughly conical shaped, heavily patinated bladelet core 
made of blue-grey chert and found in Unit 59 Level 3.  
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Figure 6.10. Core rejuvenation flakes (lames à crête) from 
bladelet production. 
 

On average the flat cores have a larger surface area than their conical 

counterparts.  The Robberg assemblage at Boomplaas and the Robberg deposits at 

Erfkroon contain a similar amount of flat bladelet cores (Mitchell 1988). Based on t-tests 

comparing the average width/length ratios of flat bladelet cores at both sites it was found 

that there is no significant difference between the size of flat cores at Erfkroon and those 

at Boomplaas (t=1.116; df=20; p value=0.273). 

 A chi-square test of the flaking patterns used on conical and flat bladelet cores 

showed that there is a statistically significant association between core shape and 

manufacturing techniques (χ2=12.89; df=2; p value=0.0016) (Table 6.5). Adjusted 

residuals of this test showed that there were more unidirectional conical cores, more 
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bidirectional flat cores, and fewer unidirectional flat cores than would be expected if 

knapping directions were used independently of core shape (Table 6.6). This suggests 

that unidirectional flaking was strategically used in the production of conical bladelet 

cores while bidirectional flaking was the standard for the production of flat bladelet 

cores. 

Table 6.5. Results of Chi Square Test of Independence comparing the relationship 
between the general shape of a bladelet core and the flaking pattern used to create it. 

Test of Independence 
Overall Shape and Flaking Patterns of Erfkroon Bladelet Cores 

  Shape 
Flaking Pattern Conical Flat Total 
Unidirectional 11  3 14 
Bidirectional 0 8 8 
Multidirectional 2 1 3 
Total 13 12 25 
χ2=9.431        df=2        p=0.093   

The 95% critical value at 2 degrees of freedom is 5.99, so the χ2 value of 9.431 is 
significant at a 5% confidence level. This indicates that the knapping direction of 

particular bladelet core shapes in not random. 
 

Table 6.6. Adjusted Residuals of Chi Square Test demonstrating the relationship 
between the shape and flaking direction of Robberg bladelet cores. 

Adjusted Residuals 
Z-Scores of Flaking Patterns and Core Shapes 

  Shape 
Flaking Pattern Conical Flat 
Unidirectional 3.00 -3.00 
Bidirectional -3.57 3.57 
Multidirectional 0.542 -0.542 

Adjusted residuals of this data set suggests that there are significantly more 
unidirectional conical bladelet cores and bidirectional flat cores and significantly 

fewer unidirectional flat cores than would be expected if flaking patterns were not 
related to core shapes. 

 
Tools. A single lithic tool (Artifact #9150) has been found in association with the 

Robberg industry at Erfkroon (Figure 6.11). It is a small edge modified flake of blue-grey 

chert with unifacial trimming along the distal edge.  It is approximately 30 mm by 20 mm 
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and 8 mm thick and was made on a blue-grey chert flake with no remaining cortex. It 

shows no signs of use wear or hafting and may have been discarded prior to utilization. 

Overall it is in good condition and displays very little patination or signs of weathering. It 

was collected from the surface scatter of Robberg artifacts west of Area K. The presence 

of formal tools in Robberg occurrences are extremely rare so it is not unusual that this 

worked flake was the only tool found in the sample that has thus far been recovered from 

Erfkroon. 

 
Figure 6.11. Artifact #9150, an edge modified blue-grey chert flake. 

 
The Lockshoek Technological Industry 

 No Lockshoek artifacts were recovered from Area G, Hutchison’s Unit or Area L. 

The assemblage of Lockshoek artifacts from Area K was recovered entirely from the 

sand cap or within the first few centimeters of the Upper Grey paleosol. The Lockshoek 

industry dates to between 8180 BP and 12,750 cal BP so its position stratigraphically 

above the Robberg component is consistent with the lithic timeline at other LSA sites in 

the South African interior (Sampson 1974). Nearly all of the Lockshoek lithics at 

Erfkroon were created using hornfels, much of which was derived from stream rolled 

cobbles (Table 6.7). 
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 Table 6.7. Lockshoek artifact counts by raw material. 
Lockshoek Lithics 

  Tools Flakes Cores 
Petrified Wood 0 0 0 
Cryptocrystalline 0 4 0 
Hornfels 7 69 3 
Total 7 73 3 

 
Flakes. A total of 73 Lockshoek flakes were recovered from Area K deposits. 

They range in length from 60 mm to 20 mm and in width from 60 mm to 10 mm. Four of 

the flakes are cryptocrystalline and the rest of the flake assemblage is composed of 

hornfels. 90% of all Lockshoek flakes were intact. This incidence of breakage is much 

lower than what is seen in Robberg flakes, possibly because the Lockshoek flakes are 

much larger and more robust. Many flakes are heavily patinated and show signs of 

extensive weathering and had probably been exposed on the surface for an extended 

period of time. Very few of the artifacts in the underlying Robberg deposits exhibit 

patination and then to a much lesser degree than the Lockshoek artifacts. Although the 

Lockshoek artifacts are younger, their position at or near the ground surface has allowed 

for weathering and patination that did not affect the Robberg assemblage to the same 

degree. 

 Single-faceted platforms were employed in 97% of Lockshoek flakes, similar to 

the percentage of single-faceted platforms seen among the Robberg flakes. The distal 

terminations are much more varied; 53% were hinged, 26% were feathered, 14% were 

snapped, and the remaining 7% had a stepped termination. The shape and dimensions 

vary greatly from flake to flake within the Lockshoek assemblage and it appears that 
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there was far less standardization in manufacturing techniques than is seen in the 

preceding microlithic industry. 

 Cores. Three Lockshoek cores were found, all of which are made of hornfels and 

approximately 30 mm thick. They range in length from 45 mm to 67 mm and in width 

from 38 mm to 48 mm. Two of the cores are prismatic in shape; one of these has been 

bifacially worked in multiple directions and the other (Artifact #10214) has been worked 

on multiple faces in several different directions (Figure 6.12). The third core is relatively 

oval shaped, flat, and unifacially worked with multidirectional flaking. All three cores 

show signs of weathering and are heavily patinated. They were all found on or near the 

ground surface so it is likely that they had been exposed to the elements for an extended 

period of time. 

 
Figure 6.12. Artifact #10214, a hornfels Lockshoek flake core with multidirectional 
flaking patterns on all lateral surfaces.  
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Scrapers. Seven Lockshoek scrapers were recovered, all of which are made of 

hornfels and unifacially trimmed. They range from 37 mm to 79 mm in length, 22 mm to 

59 mm in width, and 8 mm to 23 mm in thickness. The scrapers vary in shape as well as 

size. Two are roughly crescent shaped and have been made on a wedge-shaped blank 

with only the thinnest angle having been worked. Two fit the definition of duckbill 

scrapers, knapped on both lateral surfaces and the distal edge, and have been heavily 

weathered and patinated. The weathering of these artifacts makes it difficult to discern 

the exact flake removal patterns but it is clear that only the dorsal surface has been 

flaked. One scraper (#9008) is rectangular and has been unifacially worked on all four 

sides; it resembles Lockshoek scrapers seen at Blydefontein (Figure 6.13; compare to 

Figure 2.4). 

 
Figure 6.13. Artifact #9008, a rectangular Lockshoek scraper. Found on the 
surface of Unit 56. 
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 One scraper (Artifact #10260) is an informal frontal scraper and displays very 

little sign of weathering (Figure 6.14). This artifact has been worked on both of the lateral 

edges, the distal edge, and the distal end of the dorsal surface. The platform from the 

blank that this scraper was produced from is still intact and large enough that the 

proximal end of the scraper could easily be used as a handle. The seventh scraper 

(Artifact #10259) is more heavily worked than the others. It was made on a thin cobble 

that has much of its cortex intact on both the ventral and dorsal sides. This scraper is 

slightly smaller than the others, is somewhat hook shaped, and has trimming on one 

concave edge and one convex edge. It is possible that these curved edges were used for 

woodworking (Figure 6.15). 

 
Figure 6.14. Artifact #10260, informal frontal Lockshoek scraper manufactured on 
hornfels and discovered in Level 1 of Unit 61 in association with Feature 3. 
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Figure 6.15. Artifact #10259, a hornfels Lockshoek scraper with curved edges and 
evidence of retouch. Found in Level 1 of Unit 61, in association with Feature 3. 
 

Middle Stone Age 

 One Middle Stone Age scraper was found on the surface of Feature 3 alongside 

several Lockshoek artifacts (Figure 6.16). It was produced on a large, hornfels Levallois 

flake. The flaking scars are unifacial and it appears to have been retouched along one 

lateral edge. This artifact is heavily patinated and clearly weathered, but displays some 

small striations and a few micro cracks that may be indicative of one or more heating 

events. This MSA scraper is not in the correct stratigraphic position and is at least in a 

secondary context since the nearest documented MSA occurrences are at least 150 meters 

from Area K (see Figure 3.2). Erfkroon has been repeatedly eroded by fluvial action from 

the Modder River, slope wash, and heavy winds, so it can be assumed that these same 

processes were in effect during the Later Stone Age. The absence of other MSA artifacts 

in this area makes it unlikely that this scraper is near its original archaeological context 

and was probably transported by humans long after it was originally discarded. Recycled 
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Middle Stone Age tools have been found in the Robberg assemblage at Rose Cottage 

Cave and the Lockshoek assemblage at Blydefontein so it is possible that this was picked 

up during the LSA for reuse (Bousman 2005 and Wadley 1996a). 

 
Figure 6.16. Dorsal and lateral surfaces of hornfels Middle Stone Age scraper discovered 
in the sand cap of Area K Unit 61 in association with Feature 3. 
 
Summary 

The vast majority (95%) of the total LSA lithic assemblage consists of debitage. 

73% of that debitage is composed of flakes with the remaining 25% consisting of 

bladelets. Out of the total LSA assemblage at Efrkoon, 24% of the total lithics recorded 

consists of Robberg industry bladelets, a significantly higher percentage than at other 

LSA sites with a Robberg component. There are a number of reasons for this disparity 

that will be discussed below. Nine tools, all scrapers, were found in a Later Stone Age 

context, comprising roughly one percent of the lithic assemblage. Of these tools, two 

were from the Robberg Industry and seven are consistent with the Lockshoek 

technological industry. One large MSA scraper with a Levallois flaking pattern was also 

found amid the Lockshoek deposits. The majority of the lithic assemblage is composed of 

hornfels with some cryptocrystalline materials and a few petrified wood artifacts. 

Hornfels is not commonly seen within the Robberg industry and at those sites where it is 
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present, such as Rose Cottage Cave and Elands Bay Cave, it makes up only a small 

fraction of the raw materials used (Wadley 1996b; Mitchell 1988).  
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CHAPTER VII 

DISCUSSION AND INFERENCES 

The Robberg occurrence at Erfkroon is unique in that it is the only known, well-

described Robberg assemblage at an open-air site and it contains the only excavated Later 

Stone Age burned rock heating features at an open-air site in Southern Africa. Despite its 

differences in landscape and overall settlement pattern, the Robberg Industry at Erfkroon 

bears a striking resemblance with the assemblages found at Nelson Bay Cave, 

Boomplaas, Rose Cottage Cave, and Sehonghong (J. Deacon 1984a, Wadley 1996a and 

Mitchell 1988). Within this chapter I compare the Robberg assemblage at Erfkroon to 

those found at comparable sites in South Africa and Lesotho and discuss the possible 

reasons for differences between sites. I also cover the possible implications of the 

archaeomagnetic analysis of burned rocks from Feature 3. Lastly I discuss the possible 

uses of the site of Erfkroon at the beginning of the Later Stone Age. 

Site Comparisons 

Nelson Bay Cave (NBC), located on the Robberg Peninsula, is the type site for 

the Robberg Technological Industry and gave a name to the microlithic bladelet industry 

that was prevalent at the beginning of the Later Stone Age in southern Africa. A total of 

16,954 Robberg artifacts are present in three stratigraphic units at NBC (levels YGL, 

YSL, and BSL) (J. Deacon 1978). Although this assemblage is significantly larger than 

the Robberg sample recovered from Erfkroon, the two sets of artifacts share many 

similarities including artifact types and artifact frequency. Nearly 97% of the Robberg 

assemblage at NBC is composed of what Deacon calls the “waste category,” which 

includes bladelets and cores (1978). At Erfkroon over 99% of the assemblage is made up 

 112 



of artifacts falling into the waste category. The few formal tools found at Nelson Bay 

Cave largely consist of scrapers (J. Deacon 1978). Out of the entire Robberg assemblage 

at NBC, only three bladelets were backed or retouched in any way (J. Deacon 1978). 

None of the bladelets found at Erfkroon show signs of retouch.  

One of the biggest differences between the Robberg assemblages at Erfkroon and 

NBC is that only 39% of the NBC cores found were bladelet cores, the rest being 

irregular or radial (J. Deacon 1978). Although this percentage is much lower than at 

Erfkroon both sites contain unidirectional, conical shaped (high-backed) cores that are 

typical of bladelet production in the LSA. Another difference between the two sites is the 

lack of chert and the extreme prevalence of quartz and quartzite artifacts at NBC (J. 

Deacon 1984b). The differences in raw material do not seem to have resulted in any 

significant differences in the size and form of Robberg bladelets and bladelet cores and 

simply reflect the available tool stone in each region. The similarities in the 

preponderance of unretouched artifacts and unidirectional conical cores at both sites 

suggest that similar manufacturing techniques were used and similar degrees of 

importance were placed on certain artifacts. 

The faunal assemblages in the Robberg levels at Erfkroon and Nelson Bay Cave 

are surprisingly similar considering NBC is now a coastal site. At the time of the Robberg 

occupation, approximately 20 ka to 12 ka, the coastline at NBC was approximately 80 km 

south of where it lies at present (Fisher et al. 2010 and Van Andel 1989). Evidence of 

marine fauna is completely absent in the lowest two Robberg levels and nearly absent in 

the youngest (J. Deacon 1978 and Klein 1972a). Like at Erfkroon, wildebeest, giant 

buffalo, and other mammalian grazers dominate the faunal component (J. Deacon 1978). 
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These species suggest that a grassland habitat was dominant at both sites during this time 

period. 

Like Nelson Bay Cave, the site of Boomplaas was much further from the coastline 

during the time of the Robberg industry than it is today due to rising sea levels after the 

Last Glacial Maximum (J. Deacon 1984b). The Robberg artifact assemblage at 

Boomplaas is much larger than the sample collected from Erfkroon, but the two groups 

share several similarities. As was found at Erfkroon there are very few formal tools found 

at Boomplaas, less than 1% of the total assemblage found in each Robberg member (J. 

Deacon 1984b). Utilized tools also make up less than 1% of the Robberg assemblage in 

each stratigraphic member and there is an obvious focus on bladelet production within 

the lithic industry (H.J. Deacon 1979). Flat bladelet cores are common at Boomplaas and 

closely resemble the flat, bidirectional cores found at Erfkroon. However, depending on 

the stratigraphic level bladelet cores only make up between 70% and 48% of the whole 

core assemblage at Boomplaas (J. Deacon 1984b). Small, unifacial thumb scrapers have 

also been found in Late Pleistocene levels at Boomplaas (J. Deacon 1984b). In contrast to 

the solely microlithic Robberg assemblage at Erfkroon, there is a presence of large formal 

tools at Boomplaas, including adzes, scrapers, and borers (J. Deacon 1984b). A similar 

occurrence was documented in the Robberg assemblage at Blydefontein (Bousman 

2005). Although there are a few hornfels artifacts found in the Robberg component of 

Boomplaas, the vast majority are quartz with some silcrete in the lowest two stratigraphic 

members (J. Deacon 1984b). All of the raw lithic materials used during the beginning of 

the LSA at Boomplaas can be found within easy walking distance of the site and there are 

known quartz outcrops in the surrounding area (J. Deacon 1984b). 
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The faunal assemblage in the Robberg members at Boomplaas is largely 

composed of large grazers, specifically zebras and alcelaphines (H.J. Deacon 1979). This 

is comparable to the Erfkroon fauna except for a small presence of marine remains in the 

youngest Robberg members at Boomplaas (J. Deacon 1984b). The identifiable plant 

remains in these members are almost exclusively grasses with no evidence of the acacia 

that dominated the landscape of the Cango Valley during the Holocene (H. J. Deacon 

1979). These plant remains and soil isotopes suggest that the valley around the 

Boomplaas cave consisted of patches of woodland with a grassy understory during the 

Upper Pleistocene (H.J. Deacon 1979). Palynological analysis has equated the lowest 

Robberg member at Boomplaas to the modern renosterveld, a fynbos biome (J. Deacon 

1984b). There are number of differences between the Erfkroon and Boomplaas Robberg 

assemblages, but they share a flat bladelet core manufacturing method and both contain 

the archetypical bladelets of the Robberg industry.  

Rose Cottage Cave has one of the most extensively studied Robberg lithic 

assemblages (Wadley 1996a). It is located in the Free State and has a modern landscape 

more similar to that at Erfkroon than any of the other comparative sites. The Rose 

Cottage Robberg assemblage is much larger than the sample collected from Erfkroon, but 

enough similarities exist to assume that the same lithic manufacturing techniques were 

used at both sites. Only 0.3% of the lithic artifacts at Rose Cottage Cave show evidence 

of having been retouched (Wadley 1996a). This low incidence is consistent with the lack 

of retouch in the Erfkroon sample. Unlike the Erfkroon assemblage, there is a small, but 

present occurrence of backed bladelets as well as a small number of knives, adzes, awls, 

borers, and recycled MSA tools at Rose Cottage (Wadley 1996b). These artifact 
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categories may exist in the Robberg deposits at Erfkroon but they have yet to be 

discovered.  

Unidirectional, single platform, conical cores similar to those seen at Erfkroon 

have been found at Rose Cottage Cave. However, only 41% of the cores in the Robberg 

assemblage at Rose Cottage are definitively bladelet, with the rest being irregular or core 

reduced (Wadley 1996a). Cryptocrystalline rocks are the most common raw material at 

Rose Cottage during this time period, followed by tuffaceous rocks, quartz, sandstone, 

and some hornfels. Like at Erfkroon, these raw materials were found in the form of 

nodules washed down from the Drakensberg Mountains (Wadley 1991). It is likely that 

the small and easily managed size of these nodules made them ideal for microlithic 

production at both Rose Cottage and Erfkroon. 

At both sites, bladelets comprise approximately 25% of the whole flakes, blades, 

and bladelets category (Wadley 1996a). Within the whole debitage category there seems 

to be a higher incidence of bladelets at Erfkroon where the whole bladelet to flake ratio is 

1:2 as opposed to 1:3 at Rose Cottage. There is also a higher incidence of broken flakes at 

Rose Cottage than at Erfkroon with ratios of 1:1.5 and 1:2.5 respectively (Wadley 

1996a). The higher percentage of broken flakes and bladelets at Rose Cottage may be due 

to the fact that more of the broken artifacts at the site exhibit signs of use, whereas very 

few if any of the broken flakes and bladelets at Erfkroon show signs of utilization. It is 

also likely that more trampling took place in the comparatively confined setting at Rose 

Cottage Cave. Parallel dorsal ridges are a common feature of Robberg bladelets, and they 

are present on 37% of whole bladelets at Erfkroon and only 16% of whole bladelets at 

Rose Cottage Cave (Wadley 1996a). Again, this disparity may be due to a higher rate of 
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utilization at Rose Cottage where the better bladelets would have been chosen for use and 

therefore more likely to break or were discarded off-site. 

Although both Erfkroon and Rose Cottage Cave are located in the Free State, they 

are separated by a distance of approximately 170 km and Rose Cottage is significantly 

closer to the Drakensberg and Maloti Mountain Ranges than Erfkroon, which is located 

on a very flat plain. Although there are differences in topography and landscapes, faunal 

remains have indicated that a similar climate persisted during the Robberg Industry at 

both sites. Faunal evidence from Rose Cottage has shown that, like at Erfkroon, the 

climate was warmer than at the Last Glacial Maximum but cooler than today during the 

Upper Pleistocene (Wadley 2000). A higher percentage of ungulates were present at Rose 

Cottage at the terminal Pleistocene than during the Holocene and 86% of these species 

are known to have preferred a grassland habitat (Wadley 2000). Like at Erfkroon, the 

remains of zebra, wildebeest, and springbok have been found in a Robberg context at 

Rose Cottage Cave (Wadley 2000). The similarities in the fauna between the two sites 

suggest that a grassland habitat persisted over much of what is now the Free State. 

The Lesotho rockshelter site of Sehonghong contains a considerable Robberg 

component and an emphasis on bladelet production similar to that found at Erfkroon. 

Unlike many of the coastal Robberg occurrences, microlithic blade production was 

already apparent at 20 ka at Sehonghong (Mitchell 1995). Very few utilized bladelets 

have been found at Sehonghong, but the frequency is higher than at all other Robberg 

sites (Mitchell 1995). Cryptocrystalline materials make up over 80% of the lithic 

assemblage at Sehonghong, with dolerite being the second most common (Mitchell 

1995). Depending on stratigraphic member, between 97% and 100% of all Robberg 

 117 



bladelets at Sehonghong are made of cryptocrystalline (Mitchell 1995). The assemblage 

of bladelet cores and lames à crête shows a similar pattern in raw material frequency. 

Like at Rose Cottage Cave and Erfkroon, the cryptocrystalline raw materials appear to 

have been collected in the form of river rolled nodules even though veins of 

cryptocrystalline materials are located near the Sehonghong rockshelter (Mitchell 1995).  

Irregular cores are the most common core type at Sehonghong, but nearly a third 

of them were used for bladelet production (Mitchell 1988). There are nearly four times as 

many irregular cores as there are standardized bladelet cores (Mitchell 1995). The 

bladelet cores that are found at Sehonghong are largely high backed (conical or wedge 

shaped) and unifacial with a single platform (Mitchell 1995). The core assemblage at 

Erfkroon shows evidence of a more systematic production technique but the small sample 

size may not be indicative of the whole Robberg assemblage. Flat, bi-directional cores 

have been found in a Robberg context at Sehonghong but only in small numbers and they 

do not appear to be the preferred manufacturing method. A few scrapers were found at 

Sehonghong, but they vary greatly in size, shape, and retouch. However, some of them do 

resemble the small unifacial edge modified flake found at Erfkroon (Mitchell 1995). 

Adzes and naturally backed knives have also been found in the Robberg component at 

Sehonghong, but they make up a very small part of the total assemblage. 

Boiling Stones 

The burned rock clusters of Features 1, 2, and 3 may be representative of stations 

used for heating boiling stones as opposed to cooking on open stone hearths. One of the 

stones from Feature 3, archaeomagnetic sample 10279A, revealed multiple directions of 

remanence up to 360 - 400° C (Herries and Lisè-Pronovost 2014). Following the 
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fluctuations in remanence is a stable period suggestive of undisturbed cooling after being 

used for cooking purposes (Herries and Lisè-Pronovost 2014). It is possible this stable 

cooling event followed a second heating event unrelated to the stone boiling. These 

remanences are consistent with the boiling stones found at a Late Archaic site in Lee 

County, Texas described by Wulf Gose (1999). Gose proposes that the changes in 

remanence direction occur when a heated rock is submerged in a cooking vessel, 

presumably filled with water, and moved around as the food is stirred (Gose 1999). 

Repeated stirring results in a series of thermoremanences with different directions of 

magnetization, like those seen in sample 10279A, whereas a stone that was constantly 

moved during the heating process would have resulted in a magnetic remanence of zero 

(Gose 1999). Sample 10279A is a very round and smooth stone whereas the other two 

archaeomagnetic samples, which appear to have been heated but do not follow the same 

remanence pattern, are large and blocky. Within Feature 3 there is a variety of dolerite 

stones both small, smooth and round, and large and angular. The rounded stones would 

have been ideal for use in boiling because they would be less likely to damage a skin or 

stomach-lining vessel used to contain the food being prepared. It is possible that the 

angular stones were heated but not used for direct cooking, but were used to retain heat, 

add bulk to the hearth feature, and aid in the preparation of boiling stones.  

Boiling stones found in an Early Magdalenian component at El Mirón Cave in 

Cantabria, Spain are contemporaneous with the Robberg assemblage at Erfkroon and 

were recovered from similar features (Nakazawa et al. 2009). Although the hearth feature 

at El Mirón is significantly larger than Feature 3, it is fairly shallow and, like Feature 3, is 

composed of a central cluster of hearth stones surrounded by a small fire cracked rock 
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scatter (Nakazawa et al. 2009). The vast size and distribution of the hearth at El Mirón 

indicates that it was used for a longer period of time and on a greater scale than Feature 3. 

Like at Erfkroon, there is evidence for the consumption of large ungulates at the site of El 

Mirón (Nakazawa et al. 2009). Very few burned or calcined bones were found at El 

Mirón and the small amount of burned bones that were recovered were generally not 

associated with hearths (Nakazawa et al. 2009). None of the faunal remains recovered 

from a Robberg context at Erfkroon displayed evidence of burning (Brink 2014 personal 

comm.). It is highly likely that a small percent of the faunal remains would show signs of 

burning (charred or calcined) if people had been cooking game over coals or an open 

flame. The ability to use boiling technology would have been extremely beneficial for the 

extraction of grease and marrow from the bones of these large herbivores. The use of 

boiling stones at Erfkroon would have allowed for the acquisition of otherwise difficult to 

obtain food sources as well as the combination of multiple ingredients to create a more 

varied diet.  

Minimal Tools 

 There is a distinct lack of formal tools in the Robberg assemblage at Erfkroon, 

which exemplifies the emphasis on informal bladelet manufacturing during the Robberg 

Industry. Heavily worked lithic tools are rare within the Robberg Industry as a whole and 

retouched artifacts are even more uncommon. At Rose Cottage Cave only 0.3% of the 

stone tool assemblage is comprised of retouched tools (Wadley 1996a). At some sites the 

dearth of lithic tools is compensated by the presence of worked bone (Mitchell 1995). 

However, no bone tools have been recovered from Erfkroon. This may be due to a loss of 

bone to formation processes, insufficient excavation, or the absence of bone tool 
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production. Only one piece of worked bone was found in Robberg levels at Rose Cottage, 

which has undergone significantly more excavation and research than the Robberg 

component at Erfkroon (Wadley 1996a). The lack of formal lithic and bone tools appears 

to leave a gap in the Robberg toolkit, but the emphasis on bladelet manufacturing may 

have allowed for the production of composite tools that filled the roles normally occupied 

by lithic scrapers and cutting edges. Rather than modifying the entire tool, bladelets could 

have been used like razor blades as interchangeable edges inserted into various hafts. The 

standardized size of bladelets would have made them ideal for creating composite tools 

that could be easily altered or repaired. 

Risk Factors 

The typical Robberg Industry lithic assemblage is composed largely of expedient 

elements that have not been retouched and are easy to transport. Wear patterns have 

shown that Robberg bladelets were hafted as parts of maintainable composite tools 

(Binneman and Mitchell 1997). This tactic of maximizing resources could indicate 

potential risk involved with tool failure, but the lack of curation and general utilization of 

local materials at Robberg sites suggests otherwise (Bousman 2005). All of the Robberg 

sites presented in this research utilize local resources for most if not all of their lithic 

manufacturing. Not only does this show that raw material was not a deciding factor in 

technological production during this period, but raw material was readily available and 

was not a serious limiting factor. The versatility of the Robberg industry and its capacity 

for adaptation to a variety of materials makes it a dependable manufacturing method. It is 

possible that this consistency contributed to the technology spreading across southern 

Africa to multiple landscapes and climates. 
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 The faunal assemblage associated with the Robberg Industry at Erfkroon almost 

entirely of large herbivorous mammals and it is doubtful that the other fauna found 

(African vlei rat) were being exploited as a food source. As soil magnetization and 13C 

analysis of faunal remains has shown, the climate was significantly colder and drier at 

Erfkroon around the LGM and generally more volatile at the end of the Pleistocene than 

it is today. In theory the harsher climate would have added stress to existing subsistence 

strategies, but the widespread presence of large game at Robberg sites proves that food 

sources were relatively easy to procure (Bousman 2005). The possible presence of 

boiling stones also lends to the maximization of resources by allowing people to access 

marrow and grease that would otherwise be difficult to attain. However, if these 

resources were being utilized because of a shortage of food sources then smaller game 

would also be found in the archaeological record. Perhaps the emphasis on risk reduction 

in Robberg Industry lithic technology is what allowed hunter gatherers at the end of the 

Pleistocene to continue hunting large game during a time of rapid climate change.  

The Terminal Pleistocene Occupation of Erfkroon 

The relatively small sample of Robberg artifacts and features that have been 

recovered from Erfkroon so far make it difficult to infer exactly how people lived at the 

site at the end of the Pleistocene during the Later Stone Age, but some assumptions can 

be made. There are no caves or rockshelters in the vicinity of the site so if people were 

living at Erfkroon for extended periods of time during the Upper Pleistocene they would 

have had to construct their own form of shelter. At present trees are fairly scarce at the 

site and based on faunal and isotopic evidence it is doubtful that the area was more 

heavily wooded following the Last Glacial Maximum.  
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The Robberg assemblage did not contain any evidence of weapons or formal 

extractive tools, but that does not mean that they are not present elsewhere at the site. 

Bone points and tools have been found at other Robberg occurrences so it is possible that 

they were used at Erfkroon and have either not been found or were transported elsewhere 

by LSA peoples or were simply not preserved. The amount of reasonably well-preserved 

faunal remains in the Upper Grey suggests that if bone tools are present in the Robberg 

component at Erfkroon then they are likely to be in good condition. The Area K Robberg 

component’s position directly below a Lockshoek occurrence suggests that it was 

deposited toward the end of the Robberg industry and there may be more significant 

deposits in the underlying strata of the Upper Grey Paleosol soil formation. The 

excavations in Area L strongly suggests that multiple occupations are present. 

Rock art from LSA sites in Zimbabwe depict human figures in what appear to be 

small, low roofed structures made of branches (Cooke 1970). The structures appear to be 

semi-circular with a stone foundation supporting the branch walls. It is likely that similar 

constructions were used at Erfkroon if people occupied the site for an extended period of 

time during the course of the Robberg Industry. Based on the lack of natural shelter, 

formal tools, utilized artifacts, and the shallow and small nature of the hearth features, I 

would propose that Area K of Erfkroon was used as a temporary campsite at the time of 

the Robberg industry. This area is very close to fresh water, the ground surface is fairly 

flat, and it grants a decent vantage point of the surrounding area, making it an ideal place 

to camp.  
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CHAPTER VIII 

CONCLUSIONS 

 Although only a fraction of the Robberg component at Erfkroon has currently 

been excavated and analyzed, the information that has been garnered so far is important 

in the grand scheme of Later Stone Age archaeology in South Africa. Until now Robberg 

Industry artifacts have only been studied in caves and rockshelters. The research at 

Erfkroon shows that Robberg technology was also used open-air sites. This is not a 

surprise; the only surprise is that it has not been documented until now. Not only is 

Erfkroon an open-air site, but it is located in a significantly different landscape and 

environment than the majority of Robberg sites that have previously been studied. Nelson 

Bay Cave, Melkhoutboom, Boomplaas, and other LSA sites not focused on in this thesis 

such as, Elands Bay Cave, and Kangkara, are located on the South African Cape and are 

affected by coastal processes not seen at Erfkroon. Other Robberg sites like Bushman 

Rockshelter are located further north in Natal and the Transvaal and are subject to a 

slightly warmer climate due to being closer to the equator. Sehonghong and Rose Cottage 

Cave are located in the Highveld Ecoregion, as is Erfkroon, but their proximity to the 

Drakensberg Mountains places them in a landscape significantly different than the plains 

surrounding Erfkroon. The presence of Robberg Technological Industry artifacts at such 

varying locales in South Africa suggests that the technology was versatile enough to be 

implemented in significantly different environments. 

 During the time of the Robberg technological industry at Erfkroon the climate 

was extremely volatile and the environment was prone to rapid fluctuations in 

temperature and rainfall. Faunal isotopes have shown that the environment was much 
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drier at the start of the Robberg Industry just after the LGM, became wetter around 20 ka, 

and then became increasingly arid until around 13 ka (Bousman and Brink 2014). 

Magnetic susceptibility analysis of soil samples from Erfkroon has also shown a 

sequence of changes in aridity and temperature that parallel the faunal evidence (Lyons et 

al. 2014). Palynological evidence suggests that temperatures were cooler during the 

terminal Pleistocene than at present and that levels of humidity fluctuated throughout the 

Late Pleistocene (Scott et al. 2012). Although the environment underwent major changes, 

the faunal assemblage at Erfkroon and other Robberg sites continued to be dominated by 

large grazing herbivores and the lithic material culture did not change. This shows that 

the climatic changes were not so drastic that local fauna could not adapt and necessitate 

changes in human subsistence strategies.  

 I have proposed that the Robberg component at Erfkroon is representative of a 

camp site or relatively short occupation. The area is very exposed to the elements and 

although it provides easy access to fresh water and raw lithic materials, the lack of natural 

shelter may have been problematic. Faunal remains and soil isotopes suggest that the 

landscape was largely composed of grasses and bossies at the end of the Pleistocene. The 

scarcity of trees would have made it difficult, though not impossible, to create significant 

structures. The shallow nature of the three burned rock features also suggests a short span 

of occupation. It is likely that people were utilizing temporary shelters for short stays at 

Erfkroon at the beginning of the Later Stone Age.  

 The Robberg assemblage at Erfkroon is also important because it is largely 

comprised of blue-grey chert as opposed to the opaline cryptocrystalline and quartz 

materials that dominate nearly all other Robberg sites. Chert is readily available at 
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Erfkroon and may have been used due to personal preference or because of a dearth of 

other materials. Regardless, this indicates that local materials were used at all Robberg 

sites irrespective of their location. The consistency of lithic artifacts between sites in 

different environments with different raw materials suggests that the manufacturing 

techniques used in the Robberg industry were efficient enough to be used in a variety of 

circumstances. The variety of raw materials also proves that raw material was not a 

deciding factor in the end product of lithic manufacturing using Robberg Industry 

technology. 

 The three burned rock features found in a Robberg context at Erfkroon are the 

only excavated and reported burned rock features at an open-air Later Stone Age site in 

southern Africa. These heating stations are very different from the hearths described at 

rockshelters and it is possible that different cooking methodologies were used at different 

sites. Archaeomagnetic evidence and the presence of extremely smooth hearthstones 

mixed with larger dolerite rocks suggest that boiling may have been used at Erfkroon. 

Although cooking methods may have varied, the fauna being exploited at Robberg sites 

regularly contains large ungulates across southern Africa. During the time period of the 

Robberg Industry, at and following the Last Glacial Maximum, the environment was 

extremely volatile but people were consistently able to acquire large game. The possible 

presence of boiling stones at Erfkroon suggests the consumption of fat. These resources 

are very high in calories and would have been extremely beneficial. The bladelets of the 

Robberg industry are expedient in nature and parts of composite tools that would have 

been easy to transport and repair. This type of technology would have been advantageous 

if it were necessary to travel long distances. 
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 Since the Robberg Technological Industry was so extensively spread across the 

landscape at sites with widely varying available resources, it can be inferred that Robberg 

technology was transferred through cultural exchange and not solely as a product of 

environment. The adaptability of Robberg lithic technology to a variety of environments 

and raw materials would have made it an ideal manufacturing technique for the volatile 

climate of the Last Glacial Maximum and terminal Pleistocene. It is likely that this 

adaptability is why the industry persisted for approximately 10,000 years across southern 

Africa. The site of Erfkroon holds great potential for the discovery of significant deposits 

of Later Stone Age materials, therefore I would suggest that further excavation be 

conducted in order to expand our understanding of the site and its role in the grand 

scheme of South African archaeology.  
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APPENDIX D: FEATURE 3 BURNED ROCK WEIGHTS AND PHOTOS 
 

Shot # Unit Level Weight (g) 
- 61 Surface 40 
- 61 Surface 32 
- 61 Surface 26 
- 61 Surface 12 
- 61 Surface 26 
- 61 Surface 18 
- 61 Surface 14 
10192 61 Surface 138 
10193 61 Surface 110 
10194 61 Surface 20 
10195 61 Surface 256 
10196 61 Surface 226 
10197 61 Surface 154 
10198 61 Surface 66 
10199 61 Surface 60 
10200 61 Surface 324 
10201 61 Surface 98 
10202 61 Surface 152 
10203 61 Surface 342 
10204 61 Surface 186 
10205 61 Surface 124 
10206 61 Surface 56 
10207 61 Surface 80 
10208 61 Surface 72 
10209 61 Surface 40 
10210 61 Surface 142 
10211 61 Surface 252 
10212 61 Surface 456 
- 61 1 16 
10111 61 1 206 
10112 61 1 182 
10113 61 1 38 
10114 61 1 132 
10115 61 1 50 
10116 61 1 86 
10117 61 1 206 
10118 61 1 36 
10119 61 1 28 
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Shot # Unit Level Weight (g) 
10120 61 1 34 
10121 61 1 84 
10122 61 1 30 
10123 61 1 136 
10124 61 1 224 
10125 61 1 194 
10126 61 1 82 
10127 61 1 72 
10128 61 1 208 
10129 61 1 124 
10130 61 1 16 
10131 61 1 50 
10132 61 1 24 
10133 61 1 36 
10134 61 1 60 
10135 61 1 100 
10136 61 1 156 
10137 61 1 124 
10138 61 1 168 
10139 61 1 106 
10140 61 1 244 
10141 61 1 118 
10142 61 1 138 
10143 61 1 206 
10144 61 1 66 
10145 61 1 36 
10146 61 1 88 
10147 61 1 312 
10148 61 1 98 
10281 61 1 124 
10282 61 1 38 
10283 61 1 98 
10285 61 1 122 
10286 61 1 176 
10287 61 1 100 
10288 61 1 230 
10289 61 1 76 
10290 61 1 82 
10291 61 1 112 
10292 61 1 122 
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Shot # Unit Level Weight 
10293 61 1 70 
10295 61 1 252 
10296 61 1 18 
10297 61 1 14 

 

 
Burned rocks collected from the ground surface of Feature 3. 
 

 141 



 
First sample of burned rocks collected from level 1 of Feature 3. 
 

 
Remaining burned rocks collected from level 1 of Feature 3. 
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APPENDIX E: TABLE OF ROBBERG BLADELET CORES 

Artifact ID Length Width Thickness 
% Dorsal 
Cortex 

Cortex 
Origin Raw Material Shape 

Flaking 
Pattern 

Hutchison's 
Pit 39.51 11.12 11.6 1 - 25% 

Stream 
Rolled Blue-Grey Chert Flat Unidirectional 

9089 20.92 11.99 12.8 25 - 50% Upland Blue-Grey Chert Conical Unidirectional 

9112 34.83 18.64 18.06 0% n/a Cryptocrystalline Flat Bidirectional 

9113 26.85 19.21 24.56 0% n/a Blue-Grey Chert Conical Unidirectional 

9288 28.08 16.38 14.01 0% n/a Blue-Grey Chert Flat Bidirectional 

9802 24.27 29.65 16.57 0% n/a Blue-Grey Chert Conical Unidirectional 

9804 28.07 23.35 10.73 75 - 100% Upland Blue-Grey Chert Flat Unidirectional 

10119 41.68 37.45 25.3 75 - 100% 
Stream 
Rolled Cryptocrystalline Irregular Unidirectional 

10164 27.89 19.92 14.21 0% n/a Blue-Grey Chert Conical Multidirectional 

10236 31.97 16.25 11.18 0% n/a Blue-Grey Chert Flat Bidirectional 

10237 24.96 32.88 10.84 75 - 100% Upland Blue-Grey Chert Flat Bidirectional 

10245 23.31 19.22 16.65 0% n/a Petrified Wood Prismatic Multidirectional 

10254 28.74 19.55 18.48 0 - 15% Upland Blue-Grey Chert Conical Unidirectional 

10255 23.47 24.71 10.66 0% n/a Blue-Grey Chert Conical Unidirectional 

10256 17.9 15.28 12.99 0% n/a Cryptocrystalline Conical Unidirectional 

10262 22.63 18.67 10.81 0% n/a Blue-Grey Chert Conical Multidirectional 

Area L #20 n/a n/a n/a 0% n/a Blue-Grey Chert Flat Bidirectional 

Feature 3 18.5 20.4 9.9 0% n/a Blue-Grey Chert Conical Unidirectional 

Feature 3 28.9 15.4 9.1 0% n/a Blue-Grey Chert Flat Bidirectional 

Feature 3 31.12 20.99 15.39 0% n/a Blue-Grey Chert Conical Unidirectional 

Feature 3 49.8 28.8 19.2 0% n/a Blue-Grey Chert Flat Bidirectional 

Feature 3 19.9 22.1 19 1 - 25% Upland Cryptocrystalline Conical Unidirectional 

Feature 3 35.7 20.1 17.6 1 - 25% Upland Blue-Grey Chert Flat Multidirectional 

Feature 3 27.1 24.3 16.9 25 - 50% Upland Blue-Grey Chert Conical Unidirectional 

Feature 3 36.6 26.9 14.6 25 - 50% Upland Blue-Grey Chert Conical Unidirectional 
Unit 57 
Level 1 24.62 21.02 14.18 75 - 100% 

Stream 
Rolled Cryptocrystalline Flat Unidirectional 

Unit 57 
Level 3 31.1 29.66 22.26 75 - 100% Upland Petrified Wood Prismatic Multidirectional 
Unit 58 
Level 1 28.37 17.54 8.18 0% n/a Blue-Grey Chert Flat Bidirectional 
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APPENDIX F: LITHIC TERMINOLOGY 

(Andrefsky 1998:xxi-xxvii and J. Deacon 1984a:369-400) 

Artifact: An object or specimen produced by human agency. An artifact can usually be 
collected without being destroyed. 

Blade: A type of detached piece with parallel or subparallel lateral margins. It is usually 
at least twice as long as it is wide. 

Bladelet: A narrow parallel-sided flake with a length greater than twice the maximum 
width and a width of less than 12 mm.  

Bladelet Core: Cores with one and occasionally more platforms from which parallel-
sided flakes of bladelet dimensions have been systematically struck. Damage along the 
striking platform can resemble scraper retouch. 

Cryptocrystalline: Rock of fine-grained aggregate crystals less than 3 um in diameter. 

Debitage: Detached pieces that are discarded during the reduction process. 

Endscraper: A flake tool with retouch on the distal end. The retouched area has an edge 
angle that approaches 60° to 90°. 

Flake: A portion of rock removed from an objective piece by percussion or pressure. 

Flat Bladelet Core: A small core (usually less than 20 mm long) from which bladelets 
have been struck: The core does not have a flat platform; instead, the bladelets have been 
removed from a chisel like end. The bipolar technique has often been used.  

Microlith: Very small blades usually geometric in form used in composite tools. 

Opaline: An amorphous form of quartz unstable at temperatures and pressures found on 
the surface of the Earth. 

Pressure Flaking: The removal of a flake from an objective piece by pressing rather than 
by percussion. 

Quartz: A mineral composed of the elements silicon and oxygen that occurs in multiple 
forms. 

Scraper: A generalized term used to describe a flake tool that has a retouched edge angle 
of approximately 60° to 90°. 

Usewear: Modification on lithic artifacts resulting from use as a tool. 
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	Area K
	Unit 56. Unit 56 was the first unit to be excavated during the field season and Area K. The top of Level 1 of Unit 56 is a 2 – 3 cm sand cap lying above the Brown Paleosol stratum. The bottom of Level 1 is marked by the top of the Upper Grey Paleosol ...
	Unit 57. Unit 57 was placed north of Unit 56 and revealed a greater number of artifacts but also more apparent evidence of bioturbation. As with Unit 56, Level 1 of Unit 57 consisted of a 2 – 3 cm sand cap on top of Brown Paleosol. Level 1 was termina...
	/
	Figure 5.3. In situ bladelet at the bottom of Level 1 of Unit 57.
	Unit 58. Unit 58 was placed to the west of Unit 56 and was located directly east and uphill of the Area K Robberg surface scatter. The ground surface at Unit 58 was more drastically sloped than in units Unit 56 and Unit 57, resulting in less uniform e...
	Unit 59. Unit 59 was placed approximately 3 m north of the exposed hearth in Unit 60 (Figure 5.8). Like the other units, Level 1 of Unit 59 contained a shallow sand cap above Brown Paleosol and was terminated at the top of the Upper Grey stratum. This...
	/Figure 5.8. The southern profile of Unit 59 with a burned rock in place.
	Unit 60. Unit 60 was placed directly adjacent to Feature 3 and was excavated as one level (Figure 5.10). Within the sand cap on the surface of Unit 60 were numerous hearthstones intermixed with a variety of debitage (Figure 5.11). Nearly all of the ar...
	/
	Figure 5.11. The surface of Unit 60 prior to excavation. Burned rocks, Lockshoek, and Robberg artifacts can be seen adjacent to Feature 3, pictured in the top right corner.
	Unit 61. Unit 61 was placed directly east of Unit 60 and was situated so as to continue the excavation of Feature 3. Like Unit 60, Unit 61 was excavated as one level and the Upper Grey soil horizon is found directly beneath the sand cap (Figure 5.12)....
	/
	Area G
	/
	Figure 5.19. Features 1 and 2 exposed on the ground surface (Photograph by Britt Bousman).
	Feature 3
	Hutchison’s Unit
	A total of 34 bladelets, 14 flakes, and 1 bladelet core associated with the Robberg Industry were recovered during University of the Witwatersrand student Aaron Hutchison’s excavation in 1998-99. Hutchison excavated an 8 m by 8 m pit to a depth of app...
	/
	Figure 5.21. Sarah Himes assisting with profile drawing in what currently remains of Hutchison’s excavation unit.
	Table 5.1. Stratigraphic description of the northern profile of Hutchison’s Unit.
	Area L
	CHAPTER VI
	The Robberg Technological Industry
	Figure 6.11. Artifact #9150, an edge modified blue-grey chert flake.
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