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Pre-colonial history of southern Africa 
The San and Khoe people currently represent remnant groups of a much larger and widely 

distributed population of hunter-gatherers and pastoralists who had exclusive occupation of 

southern Africa before the arrival of Bantu-speaking groups since about 2000 years ago and sea-

borne immigrants within the last 350 years. Mitochondrial DNA and Y-chromosome studies 

conducted on contemporary Khoe-San groups revealed that they harbor some of the most 

divergent lineages found in living peoples throughout the world (Behar et al. 2008; Karafet et al. 

2008; Schlebusch 2010). Recently, we conducted a high coverage autosomal genetic study in 

contemporary Khoe and San populations and showed that these populations form a common 

lineage, basal to all other modern human populations (Schlebusch et al. 2012). This basal Khoe-

San lineage split from other human populations around 100,000-150,000 years BP (Gronau et al. 

2011; Veeramah et al. 2011; Schlebusch et al. 2012). Thus genetics confirms a deep split 

between the ancestors of modern Khoe-San populations and all other humans, which imply 

isolation of Khoe-San populations from other populations prior to contact with Bantu speakers 

and colonists. It is not known to what extent admixture with Bantu speakers and non-Africans 

influenced the genetic make-up of current San and Khoe groups, in particular, the events that 

occurred in the early contact between Bantu-speakers and Khoe-San groups. This is largely due 

to the lack of completely non-admixed comparative/reference Khoe-San groups and Pickrell et 

al. (Pickrell et al. 2012) suggested that all current-day Khoe and San people represent groups 

with some admixture with Bantu speakers. Thus obtaining genetic material from individuals in 

time-periods that precede these admixture events is critical to estimate exact admixture 

proportions and understanding the history of southern African peoples. 

Furthermore, in the high coverage autosomal genetic study (Schlebusch et al. 2012), we found 

that Khoe-San populations are genetically distinct from each other and a clear geographic 

structuring among contemporary Khoe-San groups was observed. The northern (Angola and 

northern Namibia; Ju speakers) and southern (South Africa, Tuu speakers) Khoe-San groups 

were most distinct from each other with the central Khoe-San groups (Botswana, Khoe speakers) 

being intermediate. Population divergence within the Khoe-San group was approximately 1/3 as 

ancient as the divergence of the Khoe-San as a whole to other human populations (thus ~ 25,000-

43,000 years BP – on the same order as the time of divergence between West Africans and 

Eurasians). Our study included one pastoralist Khoe group (KhoeKhoe linguistic division), 

namely the Nama from Namibia, and we identified a Nilo-Saharan (East African) ancestral 

component in the group (around 16% of the genomes of Nama individuals were assigned to the 

East African component), possibly related to the introduction of pastoralism to southern Africa 

(Schlebusch et al. 2012). However, the rest of the Nama genetic component was similar to other 

San groups and mostly similar to descendants of the southern San (Tuu speakers), the ≠Khomani 

and the Karretjie People. It is known that many other Khoe as well as San groups existed 

historically throughout the Cape region of southern Africa. In the last 400 years, however, it 



seems that they started to lose their socio-cultural identities as Khoe and San groups, and many 

of their descendants were integrated in mixed-ancestry populations such as the Coloured and 

Griqua populations of South Africa. By studying ancient DNA of different sites in southern 

Africa (before the disruptive influences of colonialism) we could investigate if the contemporary 

structure among Khoe-San and Coloured groups can be linked to specific geographic areas 

and/or cultural complexes in the past. Thus, we will assess the high coverage autosomal data that 

point to genetic distinction and geographic structuring. We will identify similarities/differences 

between the historic individuals and different current-day Khoe, San and Bantu-speaking groups. 

The different contemporary Khoe and San groups also showed diverse histories of gene flow 

with surrounding populations, and through ancient DNA studies on dated material, hypotheses 

can be formulated about when this gene flow started. This can be especially useful in studying 

the two independent waves of pastoralist and farming practices to southern Africa; namely the 

Khoe lifeway generally associated with the introduction of pastoralism, and the arrival of Bantu-

speaking farmers in southern Africa. 

 

 

New approaches to ancient DNA 
Extracting DNA from ancient human remains or bone material was pioneered almost three 

decades ago, but the field of ancient DNA (aDNA) has been plagued with problems for many 

years, such as contamination from modern DNA, damaged DNA, and low levels of endogenous 

DNA (Poinar et al. 2006). However, one problem after the other have been solved and in the last 

few years and the progress has resulted in a revolution of the aDNA field, most notably by the 

sequencing of the Neandertal genome (Green et al. 2010), the Denisova genome (Reich et al. 

2010), sequencing of the genome of a pre-historic human from Greenland (Rasmussen et al. 

2010) and sequencing of multiple Neolithic individuals from Scandinavia (Skoglund et al. 2012). 

Older material from animals has also yielded authentic ancient DNA, sometimes as old as 

400,000 years (from sediments, (Willerslev et al. 2007); from cave bears, (Valdiosera et al. 

2006); and from woolly mammoth, (Gilbert et al. 2008a). Working with human remains is 

particularly sensitive to contamination from modern humans. We have addressed these issues 

together with long-term collaborator Anders Götherström using molecular techniques 

(Malmstrom et al. 2007), and the Jakobsson laboratory has recently developed bioinformatic 

techniques to authenticate ancient DNA (Skoglund et al. 2012). Genetic analyses of ancient 

DNA has opened up the potential to answer questions about populations from the past such as 

their history, and relationship to living populations. 

 

 

Project proposal 
We propose to extract DNA from human remains, in particular from hair, from Vaalkrans. To 

minimize impact on the remains, we will use the minimum volume of hair. Human hair is 

generally a good source of DNA (e.g. Gilbert et al. 2008b; Rasmussen et al. 2010). Contrary to 

popular belief, the hair shafts, and not only the roots, contain DNA. It has been noted in several 

ancient DNA studies (e.g. Rasmussen et al. 2010) that DNA extracted from hair is often 

relatively contamination free, both from bacterial/fungal DNA and from human contamination 

from individuals who have handled the material. Very little material is needed for one attempt to 



extract ancient DNA from human remains. For hair, some 20-50 mg or 15 strands are needed and 

for other solid material such as skin and bone, less than a gram is needed (100-200 mg).  

 

Ancient DNA from humans has the potential to answer a number of important questions 

including, assessing genetic variation of humans in pre-historic times, assessing population 

affinities of past populations, their relation to current populations, and assessing the genetic 

impact of subsequent admixture events. We have recently developed population genetic tools 

that are tailor-made for analyzing ancient DNA from human remains (Malmstrom et al. 2007) 

that can; i) solve the issue of potential contamination from individuals handling the samples, and 

ii) make inferences from ancient genetic data that are incomplete by using reference samples. We 

will compare the genetic composition of the ancient individuals to genome-wide (more than 

500,000 genetic markers per individual) reference data from modern populations, including 

worldwide collections of samples (HGDP – (Jakobsson et al. 2008), HapMap III – (Altshuler et 

al. 2010)), and sub-Saharan samples (Henn et al. 2011). In particular, we will be able to compare 

the ancient DNA data to one of the best current collections of genotyped southern African 

indigenous populations (Schlebusch et al. 2012). This collection includes eleven populations 

(220 individuals), of which seven are Khoe and San populations, and all individuals have been 

genotyped for 2.5 million genetic markers. These reference data from modern humans will allow 

us to compare the ancient DNA from southern African remains to a broad range of modern 

humans, including the indigenous inhabitants of southern Africa and potential sources of 

admixture.  

 

We would like to start our investigation by attempting to extract DNA material from a final LSA 

hair sample of about 400 years old found at Vaalkrans (Cape south coast).  
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