
RESEARCH ARTICLE Open Access

Patterns of African and Asian admixture in
the Afrikaner population of South Africa
N. Hollfelder1†, J. C. Erasmus2†, R. Hammaren1, M. Vicente1, M. Jakobsson1,3,4†, J. M. Greeff2*† and
C. M. Schlebusch1,3,4*†

Abstract

Background: The Afrikaner population of South Africa is the descendants of European colonists who started to
colonize the Cape of Good Hope in the 1600s. In the early days of the colony, mixed unions between European
males and non-European females gave rise to admixed children who later became incorporated into either the
Afrikaner or the Coloured populations of South Africa. Differences in ancestry, social class, culture, sex ratio and
geographic structure led to distinct and characteristic admixture patterns in the Afrikaner and Coloured
populations. The Afrikaner population has a predominant European composition, whereas the Coloured population
has more diverse ancestries. Genealogical records previously estimated the contribution of non-Europeans into the
Afrikaners to be between 5.5 and 7.2%.

Results: To investigate the genetic ancestry of the Afrikaner population today (11–13 generations after initial
colonization), we genotyped approximately five million genome-wide markers in 77 Afrikaner individuals and
compared their genotypes to populations across the world to determine parental source populations and
admixture proportions. We found that the majority of Afrikaner ancestry (average 95.3%) came from European
populations (specifically northwestern European populations), but that almost all Afrikaners had admixture from
non-Europeans. The non-European admixture originated mostly from people who were brought to South Africa as
slaves and, to a lesser extent, from local Khoe-San groups. Furthermore, despite a potentially small founding
population, there is no sign of a recent bottleneck in the Afrikaner compared to other European populations.
Admixture amongst diverse groups from Europe and elsewhere during early colonial times might have
counterbalanced the effects of a small founding population.

Conclusions: While Afrikaners have an ancestry predominantly from northwestern Europe, non-European admixture
signals are ubiquitous in the Afrikaner population. Interesting patterns and similarities could be observed between
genealogical predictions and our genetic inferences. Afrikaners today have comparable inbreeding levels to current-
day European populations.
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Background
The seventeenth-century European colonization of the
southern tip of Africa resulted in the influx of two
groups of people, European colonists and slaves. The
subsequent admixture between these external groups

and the local southern African Khoe-San populations
resulted in two admixed populations—the Afrikaner
population and the Coloured population of South Africa
[1] (in this article, we use the term “Coloured” following
the current-day continued use of the term as self-
identification [2]).
While both the Afrikaner and Coloured populations

have ancestry from many populations from different
continents, the ancestry proportions differ substantially
between the groups. The admixture proportions of these
populations do not reflect the historical local census
sizes of the parental populations (Additional file 1:
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Supplementary Text) [3–31]; rather, ancestry, social
class, culture, sex ratio and geographic structure affected
admixture patterns [5–7, 32, 33].
The most dominant contribution to the Afrikaner

population came from European immigrants ([9, 30, 31]
and Additional file 1: Supplementary Text), whereas the
Coloured population has more diverse ancestries [34–
43]. The colonization of southern Africa started in 1652
when the Dutch East India Company (DEIC) established
a refreshment station at the Cape of Good Hope (Cape
Town today). In 1657, employees of the DEIC were re-
leased from their services to start farming [7]. This
group, numbering 142 adults and children in 1658, con-
tinued to grow due to high fecundity (almost 3% per
annum) and continued immigration, and their descen-
dants became the Afrikaners (Additional file 1: Supple-
mentary Text, [7]). Two other major sources of
immigrants were 156 French Huguenots that arrived in
1688 and an unknown number of German labourers and
soldiers that were financially marginalized [7]. Estimates,
based on genealogical research, vary but Dutch, German
and French respectively contributed 34–37%, 27–34%
and 13–26% ([9, 30, 31] and Additional file 1: Supple-
mentary Text).
While the DEIC did not encourage admixture with

local populations and slaves, the strongly male-biased ra-
tio of immigrants led to mixed-ancestry unions [32], es-
pecially between European males and non-European
females [33]. The offspring from these unions were
frequently absorbed into the Afrikaner population [9].
As time progressed, relationships between Europeans
and non-Europeans became more infrequent [9], and as
early as 1685, marriages between Europeans and non-
Europeans were outlawed (marriages to admixed individ-
uals, with some European ancestry, were still allowed
though) [33]. In early colonial times, mixed marriages
were more acceptable than later on, and due to the pop-
ulation’s fast growth rate, early unions likely contributed
exponentially more to the Afrikaner population. Elphick
and Shell [32] distinguish two admixture patterns in Af-
rikaners based on historical records—in Cape Town and
the surrounding area admixture was predominantly be-
tween European men and female slaves or former slaves,
and in the outlying areas between European pastoralist
frontier farmers (“trekboere”) and Khoe-San women.
Admixture with slaves (and former slaves) resulted

from informal as well as formal associations [32]. The
church recorded many marriages between Europeans
and manumitted slaves [9, 33]. It is unclear what the in-
put of informal relationships into the Afrikaner gene
pool was, as the outcome of these relationships and the
population affiliation of the resulting offspring were not
recorded. One source of informal liaisons was the slave
lodge that served as a brothel for 1 h a day for passing

sailors and other European men [13, 32]. This practice
was so extensive that many children in the slave lodge
clearly had European fathers (3/4 in 1671; 44/92 in 1685;
29/61 of school children and 23/38 children younger
than 3 years in 1693 [3]). Many women that married at
the Cape during the early years used the toponym “van
de Kaap” (meaning from the Cape) which may indicate a
locally born slave. European men also sometimes had a
“voorkind” (meaning “before child”) with a slave in the
household before they got married to a European
woman [32]. These children could also have been
absorbed into the Afrikaner population (as opposed to
becoming part of the Coloured population).
To understand the characteristics of the genetic con-

tributions that slaves made, it is necessary to know from
where and when they came to Cape Town and see that
in the light of European male partner choices. Shell [4]
claimed that from 1658 to 1807, roughly a quarter of the
slaves in the Cape colony came from Africa, Madagascar,
South Asia and Southeast Asia each. Slave trade in the
Cape was stopped in 1807, and slavery as such was
stopped in 1834. Worden [11, 12] estimated that more
slaves came from Asia, specifically South Asia, and fewer
from Madagascar and Africa (Additional file 1: Supple-
mentary Text). Nevertheless, we do not expect an exact
reflection of these ratios in Afrikaners. European men
had a clear preference for Asian and locally born slaves
over African and Malagasy women [32]. Despite only
two ships, containing West African slaves, that moored
at the Cape in 1685 [10], we can expect the West
African per capita contribution to exceed later arrivals
because the fast population growth rate meant earlier
contributions benefitted more from the exponential
growth.
The “trekboere” were European farmers who followed a

nomadic lifestyle in harsh conditions along the frontier.
Informal unions with Khoe-San women were more fre-
quent amongst the “trekboere”, but it is unclear if children
from these relationships were absorbed into the Coloured
and/or Afrikaner community [7, 32]. Poor record keeping
and a reduced presence of the church on the frontier
meant that recorded information is incomplete for this
section of the population. In the Cape, formal unions
between European men and Khoe-San women were very
unusual with only one known example [3].
By using church records, genealogists calculated the

contribution of non-Europeans to be between 5.5 and
7.2% ([9, 30, 31] and Additional file 1: Supplementary
Text). These estimates may be biased because the regis-
ters (a) only reflect the Christian fraction of the popula-
tion, (b) were less complete at the frontier where
admixture may have been more frequent, (c) could be
incorrectly pieced together from church records and (d)
list people of unknown heritage, such as “van de Kaap”.
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In addition, records may be incorrect or unrecorded for
children born out of wedlock. Populations that would
have been excluded were a substantial Muslim commu-
nity amongst manumitted slaves [32], a small Chinese
population resulting from exiles and banned political
prisoners [44, 45] and the indigenous Khoe-San who
were not partial to the Christian religion [32]. The pres-
ence of the Coloured population compounded these
difficulties as genes may have exchanged between the
Coloured and Afrikaner populations.
In order to clarify the patterns of ancestry and admix-

ture fractions in current-day Afrikaners, we compared
genome-wide genotype data from 77 Afrikaners to com-
parative data from potential donor populations and tried
to pinpoint the best possible sources of the admixture
and the fractions of admixture from these groups.

Results
Population structure and admixture
We generated filtered genotype data for 77 Afrikaner
individuals (the “Materials and methods” section) and
merged the Afrikaner data with comparative data to

create a dataset containing 1747 individuals from 33
populations and 2,182,606 SNPs. We used this merged
dataset to conduct population structure analysis and to
infer population summary statistics.
In the population structure analysis (Fig. 1) [46], Afri-

kaners cluster with non-Africans (K = 2 to K = 9) and
specifically Europeans (K = 3 to K = 9) before receiving
their own cluster at K = 10. From K = 7 onwards, north-
ern and southern Europeans cluster separately, with
Finnish forming one cluster (light blue) and southern
Europeans (Tuscans and Iberians) the other cluster (light
yellow). British (GBR) and Utah residents of northwest-
ern European descent (CEU) appear midway between
the Finnish and southern European clusters. Afrikaners
contain significantly more northern European (blue)
ancestry component compared to CEU and GBR (P <
0.00001, Mann-Whitney U test). The specific percentage
of cluster assignments of Afrikaner individuals at K = 6
and K = 9, and the population averages assigned to each
cluster, are given in Additional file 1: Table S1 and S2.
Assuming six clusters (K = 6), where the major

geographical ancestries are discernible, i.e. aboriginal

Fig. 1 Admixture analysis of Afrikaners and comparative data. The numbers of allowed clusters are shown on the left and the statistical support
on the right. Abbreviations: YRI Yoruba from Nigeria, ACB and ASW African American, LWK Luhya from Kenya, MKK Maasai from Kenya, AFR
Afrikaner from South Africa, TSI Tuscan from Italy, IBS Iberian from Spain, GBR British from Great Britain, CEU Northwest European ancestry from
Utah, FIN Finnish, KHV Vietnamese, CDX Dai from China, CHS Han from southern China, CHB Han from Beijing, JPT Japanese, MXL Mexican, PUR
Puerto Rican, CLM Colombian, PEL Peruvian
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