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ABSTRACT

This paper evaluates chronological trends in the presence and absence
of domestic animal bone (sheep, goat, and cattle) and pottery in
Namaqualand, the proposed gateway to the rest of South Africa for
early herders or hunter-gatherers with sheep and ceramics. We update
date calibrations with local �R corrections and mixtures of recent
calibration curves and include five previously unpublished dates.
We use histograms of calibrated medians, sorted in 100-year bins, to
assess sustained regional patterns with dates associated with domestic
animal bone and pottery (n = 73). While too small to be useful as
a population proxy, the current set of dates does reveal three pulses
of occupation separated by two clear gaps, which we evaluate with
a Bayesian model of three sequential phases. The model’s boundaries
are used as estimates of the dates of Early (AD 80–210), Middle
(AD 490–790), and Late (AD 1180–1690) occupational phases sep-
arated by two substantial lapses of 280 and 380 years, respectively.
The alternating phases of presence and absence are suggestively
correlated with climate shifts, leading to a discussion of the idea
that effective moisture was a crucial factor in choosing whether to
occupy Namaqualand. The set of archaeological dates has greater
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temporal and spatial resolution than many regional climate data, so
we suggest that these trends may more accurately reflect the variable
conditions specific to Namaqualand, at least until they are refined by
future climate research.

Keywords Bayesian models, radiocarbon calibration, early pottery and sheep,
Namaqualand

INTRODUCTION

There are no wild progenitors of sheep,
goats, cattle, or dogs in southern Africa,
yet when the early colonialists arrived in
the Cape in the seventeenth century the in-
digenous Khoekhoe pastoralists kept large
herds of these animals. As European sailors
were malnourished and rife with scurvy, the
early outpost at the Cape of Good Hope was
very interested in obtaining pastoralists’ an-
imals for fresh meat. Archaeologically,
these large herds and their progenitors are
largely invisible, although Arthur (2008),
Sadr (2008), and Webley (2007) point out
that we have probably been looking in
the wrong place (shelters instead of open
areas) and for the wrong cultural remains.
Russell (2017) has used ethnographic data
from southern African herders to remind us
that we should not expect to find domes-
ticate bones at ‘early herder’ sites, as these
animals are not used as meat larders but
as ‘social currency’ within risk reduction
trade networks. Additionally, in arid regions
secondary products such as milk are far
more valuable than meat protein that can
be hunted locally. In fact, the complete
Khoekhoe cultural package: large herds,
kraals (livestock enclosures), seated cairn
burials, hierarchical group structures, clan
affinities, and territorial control, may be a
very recent phenomenon.

It was originally proposed that domes-
tic animals and pottery arrived in South
Africa through the migration of pastoralists
from East Africa. Oral traditions, rock art,
and linguistic studies led Stow (1905),
Cooke (1965), and Elphick (1977) to pro-
pose various routes southwest, but all three
authors included a southern movement
to the Orange River with Namaqualand
acting as a gateway to the Cape (Figure 1).

Current research suggests that domesti-
cated animals and pottery were introduced
into South Africa sometime between 2,200
and 2,000 years ago via the west coast
of Namibia across the Orange River into
Namaqualand. The oldest securely dated
sheep bone in Namibia is from Falls Rock
Shelter (Kinehan 2016; Pta-2929, 2100 ± 50
BP), with a calibrated range of cal 182BC–
51BC (68 percent probability), while the
earliest directly date sheep bone from South
Africa is at Spoegriver Cave in Namaqua-
land (Sealy and Yates 1994; OxA-3286, 2105
± 65 BP), with a calibrated range of cal
350BC–AD 70 (68 percent probability).
The total archaeological evidence for early
sheep is sporadic with large geographical
gaps and small quantities of sheep bone
and pottery appearing scattered around the
country: /hei-/Khomas and Spoegriver Cave
are in the north-west in Namaqualand (We-
bley 1992a, 1992b) while Blombos Cave is
on the southern coast (Henshilwood 1996).
The oldest confidently dated pottery comes
from an AMS date of a sherd’s fiber temper
recovered from the Boundary Shelter site in
the Upper Karoo (Sadr and Sampson 2006;
Gr-A13564, 2160 ± 50 BP), which calibrates
to 210–60BC (68 percent probability).

However, because there are so few
early dates and they are from very distant
sites, it remains unclear if sheep and pot-
tery traveled together or separately with
pottery potentially developing locally (see
Sadr 2003; Sadr and Sampson 2006). It
also remains unclear if sheep and pottery
were universally adopted after their initial
appearance or were there multiple reintro-
ductions of these elements. In 1991 Smith
et al. proposed a model of two societies
living in tandem where ‘herder’ sites could
be isolated from ‘hunter-gatherer’ signa-
tures based on ratios of domestic to wild
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Figure 1. Inset Map of Africa showing the location of South Africa at the base of the continent.
Left: Map of southern Africa showing the location of Namaqualand (grey shaded area)
within the Succulent Karoo biome. Sites mentioned in the text are shown as black circles
while sites with palaeoenvironmental proxy data are presented with grey circles. The
summer rainfall zone (SRZ) and winter rainfall zone (WRZ) boundaries are drawn as
a dashed and solid black line respectively.

animals, ratios of pottery to formal stone
tools, and changing sizes of ostrich eggshell
beads. However, evidence for a cultural
shift reflected in material signatures pre-and
post-AD 1 is lacking (Dewar 2008; Orton
2012a; Sadr 2003, 2008). An alternative
explanation based on cultural diffusion was
proposed by Sadr (2003), who suggests that
the earliest sheep and pottery arrived via
down-the-line trade, which were adopted
by local ‘hunters with sheep’ rather than a
wholesale immigration of different groups.
Sadr (2003, 2008) does not see a change
in the cultural material that could be at-
tributed to a pastoralist society, i.e., the
historically-documented Khoekhoen, until
the second millennium AD. Additional re-
search on human skeletal remains suggest
that people pre- and post-AD 1 are from
the same gene pool (Kurki et al. 2012;
Stynder 2009; Stynder et al. 2007), while

an isotopic study of human remains from
the south coast identified the use of milk in
the diet, presumably from domestic cattle,
but only from AD 800, supporting Sadr’s
proposed time frame (Sealy 2010).

Although a country-wide picture is
beginning to emerge, dated sites are very
distant, making it unlikely that they ade-
quately reflect trends in the Namaqualand
coastal desert. Moreover, herders would
have responded strongly to available water
and pasture, which are scarce and variable
in Namaqualand. Regardless of the mecha-
nism by which these elements arrived, Na-
maqualand in the northwest of South Africa
is the proposed gateway for the arrival of
sheep, pottery, and herding at the Cape,
so the chronology of these trends in Na-
maqualand is crucial to understanding the
arrival of ‘Neolithic elements’ into South
Africa.

THE JOURNAL OF ISLAND AND COASTAL ARCHAEOLOGY 3
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Some previous interpretations of early
herding in South Africa have relied on un-
calibrated mean ages, give little attention to
the associated error ranges, or give undue
weight to the single earliest date. However,
“one date is no date” (Aitken 1990:95 cited
in Sadr and Sampson 2006:237), that is, a
single date cannot represent a pattern with
archaeological significance. Focusing on
the earliest date often involves the dubious
assumption that once sheep or pottery
were present, they never left and were uni-
versally adopted. Additionally, calibration
has an especially large impact on dates from
South Africa: marine and eggshell require
different calibration curves and different
local �R reservoir corrections (Dewar et al.
2012; Vogel et al. 2001). Samples from
individuals who had mixed marine and
terrestrial diets can be better calibrated
with mixed calibration curves (Dewar and
Pfeiffer 2010). To improve on previous
studies, this study incorporates these re-
cent refinements in calibration, which have
a significant effect on the overall dataset,
and treat dates in aggregate with Bayesian
models that evaluate probability ranges
without simplifying dates to single-year
estimates (Bronk Ramsey 2009).

This paper will track the chronologi-
cal trends in the presence and absence of
human occupations associated with sheep,
cattle, and pottery in Namaqualand, build-
ing on previous studies (Dewar 2008; De-
war and Orton 2013; Orton 2012a). We
begin with histograms of calibrated radio-
carbon dates. Next, we group dates in a
Bayesian model of three sequential phases,
which allows us to interpolate dates for the
phase boundaries and the gaps between
them. As current models suggest that hu-
man populations responded quite closely
to changing trends in available moisture in
Namaqualand’s coastal desert (see Dewar
2008; Dewar and Orton 2013), we com-
pare these modeled dates to climate trends,
which suggest rough correlations. This set
of archaeological dates has greater tempo-
ral and spatial resolution than many re-
gional climate data, so we suggest that these
trends may more accurately reflect the vari-
able conditions specific to Namaqualand.
Finally, we interrogate the archaeological

and bioarchaeological data from Namaqua-
land to look for evidence of material cul-
ture and/or subsistence changes that could
be associated with a pastoralist lifestyle and
the seventeenth-century Khoekhoen cul-
tural package.

NAMAQUALAND ENVIRONMENT

Namaqualand is a cool semi-arid coastal
landscape (Peel et al. 2007) and the south-
ernmost extension of the Namib Desert
(Figure 1). It is bounded by the Atlantic
Ocean to the west, the Orange River to the
north, the Kamiesburg Mountains ∼100 km
to the east, and the Olifants River 400 km to
the south. It is within the Succulent Karoo
biome bordering the Fynbos biome to the
south and true desert to the north (Mucina
and Rutherford 2006). The region receives
>66 percent of its precipitation during the
austral winter months (winter rainfall zone)
with average values ranging from 150 mm
in the south to 50 mm in the north (Cowling
and Pierce 1999). While rain comes primar-
ily in winter, it is spatially unpredictable and
highly variable; coastal fogs are a more re-
liable source of water (Cowling and Pierce
1999). Flora is dominated by dwarf succu-
lent shrubs. Aizoaceae are prominent, as
are Euphorbiaceae, Crassulaceae, and suc-
culent members of Asteraceae, Iridaceae,
and Hyacinthaceae (Mucina and Rutherford
2006). Most fauna is adapted to dry open
areas. There are numerous ephemeral rivers
that cross cut the coastal plains draining wa-
ter from the mountains towards the ocean,
while the Olifants is a perennial river. The
Orange River is the only consistently flow-
ing river, with its headwaters in the summer
rainfall zone ∼1500 km to the east in the
Maloti-Drakensburg Mountains of Lesotho.
Two ephemeral rivers, the Buffels and the
Spoeg, maintain estuaries even during peri-
ods when the rivers are not in flow. Access
to potable water is a primary constraint to
survival in this region as it directly affects
the terrestrial biomass (predominantly C3)
available on the landscape. The coast itself
offers access to plentiful marine species via
cold nutrient rich upwelling cells (Dewar
et al. 2012). The large majority of Holocene
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period archaeological sites consists of open
shell middens located within 10 km of
the current coastline (Dewar 2008; Orton
2012a).

MATERIALS AND METHODS

Data for this paper comes from an updated
Namaqualand radiocarbon database with a
total of 190 dates (Tables 1–4) that extend
into the Early Holocene, including five pre-
viously unpublished dates. The great major-
ity of dates are from the Late Holocene, but
older dates are included in order to present
a complete database for future analysis. For
each date, we noted associated domestic
animal bone (n = 25) and pottery (n = 62).
These two datasets include the 14 dates
with both material associations (Tables 1
and 2). In some cases, domestic animal
bone was directly dated, though in most
cases the taxonomic identification was es-
tablished through gross morphology rather
than aDNA analysis (see Horsburgh et al.
2016; Orton et al. 2013); some sheep iden-
tifications could also be goat bones. Three
dates were associated with cattle bones,
including a horn core that was identified
with aDNA (Orton et al. 2013). As we are
relying on some previously published dates,
there is a chance that some of the domestic
bone ages were measured on bone apatite
rather than collagen, which can introduce
potential errors due to the presence of
secondary carbonates (Cherkinsky 2009;
Del Sasso et al. 2014, 2016). As the majority
of the bone samples were run within the
past 10 years and they are from the late
Holocene epoch, we believe that con-
tamination and therefore error should be
minimal.

The database includes updated calibra-
tions, which have a significant effect on
dates in South Africa. For terrestrial sam-
ples, we used SHCal13 (Hogg et al. 2013)
and the offset of 180 ± 120 14C years for
eggshell samples (Vogel et al. 2001). For ma-
rine samples, we used Marine13 (Reimer
et al. 2013) and the regional �R average
of 146 ± 85 14C years (Dewar et al. 2012).
It seems that this regional �R varied over
time and current data show quite strong

potential variation (Dewar et al. 2012).
Until this variation is better quantified, it
seems sensible to use the overall �R av-
erage for all dates. The adjustment of the
Marine13 curve is much more significant
than the local �R. For both marine shell
and eggshell, the secondary adjustments
increase the error of each date. For the
dated human bone samples, isotope stud-
ies have estimated the relative percentage
of terrestrial and marine diets (Dewar and
Pfeiffer 2010). To correctly calibrate these
dates, we used this same percentage to
mix the terrestrial and marine calibration
curves in OxCal (Bronk Ramsey and Lee
2013; Dewar and Pfeiffer 2010). This signif-
icantly improves the accuracy of temporal
estimates.

Dealing with error ranges and large sets
of data is one of the principal advantages
of working with dates in a Bayesian frame-
work (Bronk Ramsey 2015). Bayesian mod-
els cross archaeological information and ra-
diometric dates’ probability distributions to
arrive at more accurate temporal estimates
(see Bayliss 2009:127–32). Stratigraphy is
commonly used in Bayesian models, but
there are not many Namaqualand sites with
stratified sequences of radiocarbon dates.
None of these sites had enough dates or
reliable information to add Bayesian priors
based on stratigraphy or temporally diag-
nostic artifacts (e.g., decorated ceramics).
Spoegriver Cave has a detailed description
of the stratigraphy (Webley 1992a) and a
number of radiocarbon dates from associ-
ated carbon as well as direct dates on sheep
bone. However, bone dates often do not
agree with carbon dates from the same lev-
els, which suggests that the dated bones
migrated downward. In sum, we could not
glean reliable Bayesian priors from this care-
fully excavated site. Potential stratigraphic
mixing reduces the reliability of single dates
or even multiple dates from single sites,
but they remain useful when modeled with
multiple dates from other sites. We opted
for a more conservative approach and do
not make any assumptions about the strati-
graphic relationships of the dated samples.
Even though stratigraphic information was
not helpful on a site-by-site basis, material
associations were.
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The Bayesian model groups dates that
are associated with domestic animal bones
or ceramics. The goal of this model is to re-
fine the chronology of the regional practice
of herding and the use of pottery. Bayesian
models incorporate a group of dates and es-
timate temporal limits based on the prob-
ability distributions of all the dates in the
group, not just the earliest one. The tradi-
tional focus on the single earliest date of-
ten disregards the associated error range
and may overemphasize a single isolated
event that is not regionally representative.
Instead of the first appearance, we are in-
terested in identifying temporal limits of re-
gional trends in herding and pottery use
based on the contemporaneous appearance
of domestic animals and ceramics at multi-
ple sites in the region. One principal advan-
tage of Bayesian models is that each phase
can be bounded by starting and ending
boundaries. These interpolated events are
independent of the radiocarbon dates that
comprise the phase and reflect the statisti-
cal tendency of all the dates in the phase.
The model also quantifies the degree to
which grouped dates agree with each other
with agreement indices. Grouping dates in
this way is an effective way of estimating
when regional phases started and ended
without giving undue weight to individual
dates.

We present a single Bayesian model
with three successive phases: Early, Middle,
Late. The model assumes that these phases
are in chronological order, which is sup-
ported by the absence of overlapping dates
from adjacent phases. Each phase has its
own starting and ending boundaries and the
model assumes that dates within each phase
are temporally related. Models and calibra-
tions were run in OxCal 4.3 (Bronk Ramsey
2009). We used the Interval command be-
tween each phase to test for the possibility
and length of gaps (Bronk Ramsey and Lee
2013). Dates are rounded by 10 years and
posterior estimates are indicated in italics
(Bayliss et al. 2007:5).

To evaluate the general trend of avail-
able radiocarbon dates, we ran a summed
probability distribution. We also created
histograms of calibrated medians of all

dates (Figures 2 and 3; Tables 1–4) as well
as dates associated with domestic animal
bones and ceramics. Histograms shows
similar overall patterns as a summed proba-
bility distribution. The histogram’s 100-year
bin size is arbitrary but the average labora-
tory error (�T) for the entire database is
just 39, so these bins are greater than the
one-sigma error ranges for most dates. Even
though some individual dates have greater
precision, 100-year bins are appropriate
for our regional scale of analysis and are
closer to the temporal resolution of the
regional climate data. Similar temporal
resolution is key for making useful compar-
isons between archaeological and climate
chronologies (Calaway 2005).

RESULTS

There are too few dates to read population
trends from the histograms or the summed
probability distributions, not to mention
a series of other biases that must be ac-
counted for when treating summed radio-
carbon dates as a population proxy (e.g.,
Williams 2012). At this point, these graphs
serve as a simple visual summary of all
dates in the region. As such, it can be used
to generate hypotheses about population
trends to be tested in the future. The his-
tograms (Figures 2–4) show occupation in
the early part of the Late Holocene. The
first notable increase is from the fourth
to the second century BC, followed by a
noticeable decrease in the third century
AD. Trends increase again and peak in the
seventh century AD before dropping and
reaching a low point three centuries later.
At this point, radiocarbon date frequencies
increase drastically. They peak in the four-
teenth and sixteenth centuries AD. This
may have been the period of the densest de-
mographics in the entire human history of
Namaqualand. After this, there is a marked
drop in the most recent few centuries.
This may simply reflect archaeologists not
dating such recent contexts, but histori-
cally recorded events suggest that there
may have been real population drops from
the sixteenth-century peak. These trends re-
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Figure 2. Summed probability distribution (filled in light red curve) and histogram (solid red
line) of all Late Holocene Namaqualand dates. It provides a very general indication of
population trends. The histogram is based on calibrated medians in 100-year bins.

Figure 3. Summed probability distributions (filled in curve) and histograms (solid vertical bars)
of dates associated with domestic animal bone (top) and ceramics (bottom). It provides
a very general indication of temporal trends in occupations of groups with sheep and
ceramics. The histogram is based on calibrated medians in 100-year bins.

18 VOLUME 0 • ISSUE 0 • 2018



The Comings and Goings of Sheep and Pottery in the Coastal Desert

Figure 4. Summary of radiocarbon dates, Bayesian model results, and climate comparisons. A
visual summary of dates associated with domestic animal bone or ceramics is shown
by a summed probability distribution (filled in light green curve) and histogram (solid
vertical bars). Below the curve, the horizontal green bars indicate the approximate be-
ginnings and ends of the Early, Middle, and Late phases, as estimated from the medians
of the phase boundaries in the Bayesian model. The narrow bars indicate the inclu-
sive 68 percent probability range of the phase boundaries, highlighting the clear gaps
between phases. Finally, alternating red and blue bars reflect general warming and cool-
ing trends, respectively, for the climate throughout South Africa (Tyson and Lindesay
1992).

main highly tenuous and will certainly be re-
vised by larger datasets, rigorous statistical
treatments (e.g., Shennan et al. 2013), and
accounting for other factors such as taphon-
omy (Surovell and Brantingham 2007). The
effect of the calibration curve on the
summed probability distribution is apparent
when comparing it to the histograms. When
we reduce the dataset to dates associated
with domestic animal bones or ceramics,
we see the same overall trends, in addition
to two conspicuous gaps. Even considering
other factors, we find the absence of dates
notable and suggestive of changes in the hu-
man occupation of the region where peo-
ple (and sheep) are dropping to such low

numbers that they fall below archaeological
visibility.

On a regional scale, the presence and
absence of domestic animals is closely cor-
related with that of ceramics, though sheep
are probably underrepresented. First, it is
easier to identify dates associated with ce-
ramics, which are simple to recognize,
while sheep bones are difficult to distin-
guish from similar wild animal bones. Sec-
ond, ceramic-using practices ubiquitously
leave sherds, while herding practices may
not leave bones. Modern pastoralists use
their flock for milk and blood but rarely eat
their flock and often prefer wild animals.
The presence of domestic animal remains
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Figure 5. Visual summary of results of the Bayesian model showing Early, Middle, and Late phases
(see Table 4). The green curves are the phases’ starting boundaries and the red curves
are the phases’ ending boundaries. Medians are marked as crosses and 68 percent prob-
ability ranges are marked as solid horizontal bars. This figure highlights the wider error
ranges for the boundaries of the Early and Middle phase and quite narrow ranges for
the better-defined Late phase as well as the gaps between phases. The grey curves are ker-
nel density estimations of the underlying event distributions within each phase. These
plots summarize the distribution of events in a much more robust way than summed
probability distributions (Bronk Ramsey 2017). The clearest trend in these plots is the
steady increase in event density over the course of the Late phase. Below the curves, black
crosses represent the medians of the modeled dates; below those, grey crosses represent
medians of calibrated, unmodeled dates.

may reflect a time of great need or ritual
feasting rather than everyday consumption
(see Sadr 2003, 2007, 2008).

To better estimate the dates of these
three pulses of occupation associated with
domestic animals and ceramics, we turn to
the Bayesian model, which groups dates as-
sociated with domestic animal bone and ce-
ramics (n = 73) into three phases (Figures 4
and 5, Table 5): Early (9 dates from 3 sites),
Middle (16 dates from 9 sites), and Late (48
dates from 22 sites). Even though the Early
phase has few sites, they may generally rep-
resent regional trends, as they are separated

by hundreds of kilometers (Figure 6). This
grouping of dates is statistically robust, as
indicated by a high agreement index for the
model (98 percent), which is above the ac-
ceptable limit of 60 percent (Bronk Ramsey
2009). The only date with a low agreement
index is the earliest one, 2105 ± 65 BP
(OxA-3862), a directly dated sheep from
Spoegriver Cave, with an agreement index
of just 25 percent. This date calibrates to
90BC (200BC–AD 20, 68 percent probabil-
ity), but when it is included in the Early
Phase with eight other dates, the model
estimates this date to AD 110 (30–210, 68

Table 5. Phase boundaries of the sheep and pottery models from the Bayesian model
compared to the general climate trends based on multiple proxies (see Benito
et al. 2013; Stager et al. 2012; Tyson and Lindesay 1992; Weldeab et al. 2012).

Phase Bayesian model (AD) Climate dates (AD) Climate trend

Early 80–210 100–200 Cooling & wet

Gap 1 250–600 Warm & arid

Middle 490–790 600–900 Cooling & wet

Gap 2 900–1300 Medieval Warm Epoch, warm and
dry

Late 1180–1690 1300–1850 Little Ice Age, cold and wet
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Figure 6. Maps of Namaqualand showing the location of the sites with domestic animal bone or
pottery and associated dates used in the Bayesian model during the A) Early phase AD
80–210; B) Middle phase AD 490–790; and C) Late phase AD 1180–1690.

percent probability). The calibrated date
seems to be statistically distant from the
other Early phase dates, including five from
the same site, but there is significant over-
lap. It is possible it represents an isolated
and early appearance of sheep. However,
considering the group of dates from this
site and the rest of the region, we believe
that this bone’s date is better estimated
with the Bayesian model. In either case,
our goal is to estimate the regional date
of changing economic strategies, which
would exclude a single, isolated occur-
rence. In estimating the earliest date for
the regional appearance of sheep, the best
approach is to group this early date with
others and rely on the phase’s boundaries.

The model’s phase boundaries are the
best indicators of the temporal limits for
each phase (Table 5). Here we list the me-
dian estimates with the 68 probability range
in parenthesis. The model estimates that
the Early phase began around AD 80 (1–
190) and ended around AD 210 (160–250).
Then there was a gap with no dates and
probably very low occupational intensity

of herders or ceramic-using groups, which
lasted around 280 years (220–340). The
Middle phase began AD 490 (450–540) and
ended AD 790 (720–840). The succeed-
ing ‘occupational hiatus’ lasted 380 years
(330–450). The Late phase began AD 1180
(1060–1200) and ended AD 1690 (1670–
1710). The length of the ‘occupational
gaps’ was unexpected, and represent ex-
tended periods with no radiocarbon dates.
The estimated lengths of the gaps do not
approach zero, which would suggest that
the gaps may not be real. Instead, the two
gaps lasted at least 140 and 260 years,
even at the 95 percent probability
range.

The temporal limits of each phase may
not be well defined by the current dataset,
as each phase seems to ramp up and ramp
down gradually, as seen in the histograms.
The beginnings and ends have few dates,
so they may not be representative of larger
patterns. New dates will adjust the results
of the Bayesian model; even adjusting the
bin size of the histogram can produce
slightly different shapes to the phases.
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Despite these limitations, we believe that
the centers of the peaks and troughs are
likely to be reinforced by future research
and that the Bayesian model provides rea-
sonable estimates, considering the error
ranges, of the alternating presence and
absence of people with domestic animal
bone and ceramics on the landscape. The
most intense occupation by ceramic-using
‘people who keep sheep’ in the Early
phase centers on the second century AD.
A trough of very low intensity occupation
is centered on the fourth century AD. The
number of sheep increase again and the
Middle phase occupation was most intense
in the seventh and eighth century AD,
followed by a low-intensity trough in the
tenth century. Sheep gradually increase
and then occupation reached a stronger
peak in the fourteenth to sixteenth century
AD. In each successive phase, there are
increasing numbers of dates: 9, 16, and 48,
found at an increasing number of sites: 3,
9, and 22, respectively. This trend suggests
that herding domestic animals and using
ceramics became more common over time,
despite dropping below visibility between
phases. During these low visibility periods,
it is possible that the same groups were
also occupying adjacent regions with better
conditions for domestic animals, such as
Kasteelberg on the Vredenberg peninsula
(see Smith 2006) or Die Kelders Cave
(Schweitzer 1974, 1979) on the south coast
(Figure 1). These trends are also suggestive
of population increases, but this remains to
be evaluated by future research.

DISCUSSION

The chronology of the earliest herders in
South Africa is one of the region’s central
research topics (Sadr 2003, 2008; Sealy
and Yates 1994; Smith et al. 2001; Orton
2012a; Webley 1992a, 1992b). However,
these discussions are primarily based on
comparisons of very few, uncalibrated
dates and the difficulty in identifying a truly
pastoralist society. There is agreement that
the early Spoegriver date (OxA-3862) has
a probability distribution that is generally

earlier than other sheep dates in South
Africa. Even though this date is not sta-
tistically earlier than other similar dates,
it is used to support models of sheep en-
tering South Africa through Namaqualand
(Sealy and Yates 1994). Unfortunately, a
single uncalibrated radiocarbon cannot
bear the weight of explaining a regional
trend. An improved chronology based on
all relevant dates has direct impacts on the
scenarios of the introduction of herding
and if these early ‘herders’ used pottery.
The sheep and ceramic models produce
three overlapping phases reflecting an
Early (AD 80–210), Middle (AD 490–
790), and Late (AD 1180–1690) occur-
rence of these elements on the landscape
(see Table 5 for probability distributions).
These phases reflect the alternating pres-
ence and absence of radiocarbon dates
associated with domestic animal bone and
ceramics.

These trends overlap with early sheep
and ceramic dates from adjacent regions
as well as climate trends. Generally, there
is a suggestive correlation between oc-
cupational intensity and environmental
conditions. The archaeological dates and
the Bayesian model presented here gen-
erally have higher resolution than many
of the climate proxies. Also, many of the
climate proxies are regional generalizations,
which may not apply to conditions in Na-
maqualand and should be interpreted very
cautiously. Such a discordance is suggested
by a high-resolution rainfall record from
the nineteenth century, which shows that
while Namaqualand does follow general
regional trends, there are important dif-
ferences from southern and eastern Cape
conditions (Kelso and Vogel 2007: fig. 4).
Furthermore, conditions in Namaqualand
may depend less on local rainfall than flood
events that derive from increased moisture
from the summer rainfall zone in the east
(Benito et al. 2011; Stager et al. 2012;
Weldeab et al. 2012). We suggest that cur-
rent discrepancies between climate proxies
and the human history of Namaqualand
might be resolved by more local climate re-
search that has a similar temporal resolution
as the archaeological data.
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The Early sheep and pottery phase
range spans roughly AD 80–210. This
phase is defined by dates from three sites:
Spoegriver Cave on the Spoeg River, /hei-
/khomas on the Orange River, and VR001
on the Varsche River (Sealy and Yates 1994;
Webley 1992a) (Figure 6). This phase corre-
lates well with a period of pronounced cool-
ing across South Africa from AD 100–200
AD (Figures 4 and 5). Evidence for cooling
is based on oxygen isotope data from the
Cango Cave Speleothem (Talma and Vogel
1992) and palynological studies of spring-
sites at Wonderkrater, Scot Spring, Tate
Vondo, and the Rietvlei Dam (Scott 1990).
Closer to the study region are two marine
cores off Walvis Bay, Namibia, where two
species of cold water foraminifera also sug-
gest a cooling period (Johnson 1988; Tyson
and Lindesay 1992). In the Southwestern
Cape, pollen from Klaarfontein indicates a
shift from moist sweet grasses to more xeric
grasses around AD 50 (Meadows and Bax-
ter 2001). While proxy data at Spoegriver
Cave in Namaqualand identified a high di-
versity of micromammal species from these
layers, indicating increased moisture with a
moderate amount of grass (Avery 1992). If
the local area was cooler and wetter than
today we would expect an increase in ef-
fective moisture availability. The currently
ephemeral rivers could have been in flow
and local grasses available for fodder would
have been more plentiful.

On the south coast over 700 km away,
dates at Blombos Cave (1960 ± 50 BP;
cal 23 AD–198 AD) are very similar for
the initial appearance of both sheep and
ceramics. Throughout South Africa, the ear-
liest pottery is within a century or two of
Namaqualand’s Early phase. These regional
similarities in dates suggest that the earliest
appearance of sheep and ceramics was
roughly contemporaneous.

Gap 1. There is a period of 280 years
where neither pottery nor sheep have been
identified in Namaqualand, around AD
210–490. The palaeoenvironmental prox-
ies for this period reflect a warming trend
with low humidity beginning at AD 250
(Tyson and Lindesay 1992). With a poten-
tial reduction in water and grass availability

the carrying capacity of the region would
have eventually dropped. It seems that the
footprint for herders, hunters with sheep,
or hunters with ceramics is all but gone in
the region. It is possible that there were
people and sheep on the landscape, but the
general population trend suggests that even
in this case, occupational intensity was
low. It is noteworthy however that sheep
are present and potentially plentiful further
south during this gap (i.e., >300 km away at
Kasteelberg and the south coast sites) in the
Fynbos biome with a higher average rainfall.

The Middle sheep and pottery
phase spans about AD 490–790 AD
(Figure 6, Table 5). In the first part of this
period, regional palaeoenvironmental prox-
ies indicate continued aridity (Tyson and
Lindesay 1992). However, since there was
a re-occupation by people with domestic
animals and ceramics, this aridity may not
have had as dramatic an effect in Namaqua-
land, or people were more capable of
finding springs. The renewed and growing
presence of human occupations suggests
that the local climate may have been ame-
liorating by around AD 490, though this
remains to be evaluated by future studies.
By the middle of the phase, palaeoenviron-
mental proxies indicate a regional trend of
variable cooling and increased winter rains
from ∼AD 600 to 900. This is based on
the oxygen isotopes from the Cango Cave
speleothem (Talma and Vogel 1992), the
foraminifera from the Walvis Bay marine
core, palynological studies from Won-
derkrater, Scot Spring, Tate Vondo, and the
Rietvlei Dam (Scott 1990), and numerous
proxies from cores taken in the Verlorenvlei
in the Western Cape (Stager et al. 2012).

Locally, Spoegriver Cave, the Jakkals-
berg sites A and B, VR001, and KK002 are
riverside sites, while LK5-1, KN2005/054,
and KN2005/041 are at least 3 km from the
nearest river but only 500 m from the coast
(Figure 6). It is toward the end of this period
around AD 800 that Sadr (2008) and Sealy
(2010) propose that cattle and milk become
more important or at least more visible and
may reflect the arrival of the Khoekhoen
culture or at least the development of a fully
pastoralist society. In Namaqualand, we
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only have a single positively identified cattle
element (KN2005/041 through aDNA; see
Orton et al. 2013). The Middle phase ends
around AD 790, slightly before the onset of
aridity associated with the Medieval Warm
Epoch.

Gap 2 and the Medieval Warm
Epoch. The second gap was longer than
the first, lasting 380 years from AD 790
to 1180. Once more, people with sheep
and pottery seem to have all but left the
region or have fallen below archaeological
visibility as conditions became warmer and
drier state during a part of the Medieval
Warm Epoch, which lasted from around
AD 900 to 1300. Evidence for this warm
and dry period is plentiful across southern
Africa. This is based on oxygen isotopes
from the Cango Caves Speleothem (Talma
and Vogel 1992), the species of foraminifera
from the marine cores off of Walvis Bay
(after Johnson 1988 in Tyson and Lindesay
1992), oxygen isotopes and argonite:calcite
ratios of shellfish at Elands Bay (Cohen et al.
1992), the pollen record from various sites
(Scott 1990), the Verlorenvlei cores (Stager
et al. 2012), and the micromammal species
at Spoegriver Cave (Avery 1992).

The Late sheep and pottery phase
spans AD 1180–1690. As in the first part
of the Middle phase, the first part of the
Late phase occupation begins as regional
proxies suggest continued aridity (Figure 6,
Table 5). Based on the increasing evidence
for occupation, it may be that local condi-
tions improved 1–2 centuries earlier than
regional proxies suggest or people were
able to find suitable microenvironments.
Generally, the increasing intensity of oc-
cupation of people with both sheep and
ceramics correlates with the Little Ice Age,
dated from AD 1300 to 1850. Evidence
for the Little Ice Age includes the Cango
Caves speleothem (Talma and Vogel 1992),
foraminifera off Walvis Bay (Johnson 1988 in
Tyson and Lindesay 1992), pollen data from
various sites (Scott 1990), tree ring analyses
from Natal (Hall 1976) and the Cederberg
(Dunwiddie and LaMarche 1980), and the
proxies from the Verlorenvlei cores (Stager
et al. 2012). Locally, the flood record for the

Buffles River suggests increasing moisture
availability through high frequency of flood-
ing, particularly between AD 1390–1420
and AD 1800–1825 (Benito et al. 2011). An
increased humid signal beginning around
AD 1350 is supported by the analyses of flu-
vial sediments from marine core GeoB8332-
4 off the Holgat River (Weldeab et al. 2012).
During this phase, the sites with sheep and
pottery are no longer tethered to rivers. In
fact, the majority of sheep and pottery sites
are located along the coastline between the
Spoeg and Buffels Rivers (Figure 6). This
is also the period that we see the highest
frequency of sites for the entire region of
Namaqualand (Figures 2–6). Importantly,
we see a corresponding shift in subsistence
and settlement strategies with mass harvest-
ing species such as springbok; penguins,
seals, tortoises, and crayfish at large (40 ×
20 m) coastal base camps (Dewar 2008;
Dewar et al. 2006). There would have been
social implications for having control over
food surplus and we find an increase in the
production of trade goods that may reflect
an increase in risk-reduction strategies
(Dewar 2008; Dewar et al. 2006).

Unexpectedly, regional models indicate
a warming period that interrupts the Little
Ice Age around AD 1500–1675 (Tyson and
Lindesay 1992:275). Yet in Namaqualand,
this period includes the highest frequency
of radiocarbon dates associated with sheep
and ceramics (Figures 3–5), which leads
us to believe that either the local area did
not experience a severe period of reduce
effective moisture or by this time people
were capable of maintaining herds above
archeological visibility during arid spells.
More local proxies indicate a “continuous
rise in fluvial sediments” from Namaqua-
land rivers from around AD 1350–1850
(Weldeab et al. 2012:2359), which agrees
with other climate proxies. Climate data
suggest only partial temporal correlations in
the Middle and Late phases, which remain
to be explained by future research. The
Early phase has the best correlation, but
is based on only nine dates, so all of these
potential correlations will require future
studies.
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Evidence for the Khoekhoen and
Pastoralism?

To date, material culture patterns pre-
and post-AD 1 in Namaqualand do not
support a migration of new people into
the region (Dewar 2008; Orton 2012a).
The histograms and summed probability
distribution do not show a major change in
population around this period (Figure 2).
There are no new artefact types aside from
pottery and sheep, nor a consistent shift in
the size of ostrich eggshell beads (contra
Smith et al. 2001). Phenotype data from the
human skeletons from South Africa support
a single gene pool pre- and post-AD 1 (Kurki
et al. 2012; Stynder 2009; Stynder et al.
2007). Isotopic signatures of all 16 analyzed
human burials from Namaqualand do not
show any change in diet pre- and post- AD
1 (�13C p = 0.137, t = 1.57, df = 14; �15N
p = 0.512, t = 0.672, df = 14). Thus, to
date there is no evidence for a migration of
a new population with the arrival of sheep
and pottery during the Early sheep and
pottery phase. The evidence does suggest
that pottery and sheep were introduced on
a very low level, likely through a ‘hunters
with sheep and pottery’ model. Russel
(2017) reminds us that if hunter-gatherers
included sheep and or goats into their pre-
existing trade networks as social currency,
there would be very little evidence for
slaughtering animals. However, data remain
scant and cannot exclude other possibilities
such as a subtle or adjacent demographic
shifts, for example, the introduction of
foreign herder men or women through
marriage who imported novel knowledge
but adopted the local material culture.

Nor do we see a shift in material cul-
ture or diet in Namaqualand at AD 500 to
800 (�13C p = 0.576, t = 0.57, df = 14;
�15N p = 0.435, t = 0.80, df = 14) (see
Sadr 2008; Sealy 2010) during this study’s
Middle phase. As this region is dominated
by C3 grasses we cannot use the same
approach to identifying the consumption of
milk from grazing cattle that was available
in the study of the southern coast (see
Sealy 2010). The majority of the human

remains were discovered through mining
activities, so we do not have information
on their burial contexts. So overall the
presence or absence of a herding society
in Namaqualand during the Middle phase
is inconclusive. However, we do know
that a Late phase human burial from the
site AK2006-006 was buried in a seated
position with grindstones above his head
(Orton 2012a), which is very similar to the
style practiced by the seventeenth-century
Khoekhoen at the Orange River (see Morris
1992; Sealy 2010). The Late phase is also
when we see the introduction of tortoise
burials below shell middens that Orton
(2012b) has interpreted as likely reflecting
increasing ritual behavior. Together these
elements with the introduction of a new
subsistence and settlement strategy (mass
harvesting and large coastal base camps)
hint at a more socially complex culture.

CONCLUSION

This study used radiocarbon dates and
Bayesian statistics to build a model assess-
ing the timing of sheep and pottery use
in one gateway region: Namaqualand. We
were able to expand the available dataset
through the addition of new dates and by
incorporating samples that included marine
carbon: marine shell and human burials
with a mixed marine and terrestrial diet.
This was possible because we could cal-
culate the proportion of marine protein in
the diet (Dewar and Pfeiffer 2010) and cal-
ibrate marine carbon dates with the aver-
age local �R (Dewar et al. 2012). As the
number of dates grow, so does the need
to evaluate them in aggregate, and not in-
dividually, which can be effectively done
through Bayesian models. Future research
could offer improved data by directly dat-
ing faunal collagen with aDNA identifica-
tion to species and more local fine grained
palaeoenvironmental data.

The results indicate that people were
intensively on the landscape with sheep
and pottery in three pulses during periods
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that were largely cooler and wetter than
today, when pasture and potable water
would have been more abundant. There
are two gaps when either the region was
largely abandoned or the herds fell below
archaeological visibility. The first occurs
at the same time that sheep and pottery
become numerous in the southern and
western Cape, regions that receive higher
rainfall than Namaqualand. The second
gap roughly correlates with the onset of
the Medieval Warm Epoch, a warm but
increasingly arid period. Occupation in Na-
maqualand intensifies again before this dry
period is over, suggesting that either local
conditions improved before more regional
proxies indicate or people had developed
the required skills to maintain herd sizes in
arid environments. We suggest that our data
may more accurately reflect the availability
of surface water in Namaqualand than
regional palaeoenvironmental proxies.

Finally, the Late pottery and sheep
phase includes the Little Ice Age period
with clear evidence for a cooler and wetter
Namaqualand that would have been favor-
able for pasture. This is also the period
when we see an increase in the frequency
of radiocarbon dates, an increase in the size
of sites, and the introduction of a new sub-
sistence and settlement strategy that allows
for the production and control of a food sur-
plus. This is in conjunction with an increase
in the production of potential trade items,
the ritual burial of tortoises, and evidence
of at least one seated burial in the style
of seventeenth-century Khoekhoen. While
individually these elements are not clear
indicators of a herding lifestyle, when taken
together they hint at a changing cultural
landscape of increased social complexity
with components that are consistent with
historically recorded Khoekhoe groups.
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