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ABSTRACT
In February and March of 1998 archaeological investigations were conducted in the Geelbek Dunes of the
West Coast National Park. Preliminary results indicate the presence of Late and probably Middle Stone Age
artifacts spatially associated with faunal remains. The majority of finds were located on exposed surfaces
within the numerous deflation bays of the dune system. Distinct geological strata including unconsolidated
sand overlying semi-consolidated sand and a series ofcalcrete formations provide a rough relative chronology
for the dune system. The team used global positioning technology to produce a map of the dunes including
the location of 101 deflation bays. [n five deflation bays, surface finds were thoroughly collected and
measured in three dimensions using a total station. This method proved to be effective in documenting these
diffuse accumulattons and for producing topographic maps of the local terrain. Excavations were also
conducted to locate buried finds and to study site formation processes. More than 2,200 faunal remains and
800 lithic artifacts were documented. Results from the 1998 field season demonstrate the presence of diverse
faunal and lithic accumulations, which should ultimately allow the study of patterns of hominid subsistence,
land use and social behavior within the dynamic environmental setting of the Later Quaternary of the
Western Cape.

INTRODUCTION
In southern Africa, as is the case in many parts of the
Old World, researchers in Paleolithic archaeology have
traditionally focused resources on rich cave sites and, to
a lesser extent, on rich open-air accumulations. The
current fieldwork in the Geelbek dunes deliberately
directs its attention to open-air settings, where large
horizontal exposures of many hectares allow the study of
the distribution of lithic artifacts and faunal remains
across the landscape in largely unconstrained space. The
deflation bays at Geell:>ek preserve the remains of
numerous ephemeral occupations and activities that have
thus far escaped systematic study. We contend that the
sites of low and middle density presented here can
augment infonnation available from more traditional
studies of caves sites and tich open-air accumulations and
provide important evidence for the reconstruction of
behavioral patterns of Stone Age peoples. The
preliminary results presented here, while leaving many
questions unanswered, point to an avenue of inquiry that

may ultimately provide useful infonnation on past
patterns of subsistence, land use and social behavior
during the Stone Age.
The Geelbek dune field is located in the West Coast
National Park, 5 km east of the Atlantic Coast, at the
southern most point of Langebaan Lagoon (Fig. 1). The
ca 4 km2 mobile dune system preserves numerous
deflation 'hollows' or 'bays' containing surfaces upon
which stone artifacts and fossilized animal bones have
been exposed (Fig. 2).
The University of Tiibingen's current project in the
Geelbek Dunes focuses on documenting a wide variety of
Stone Age occurrences of both archaeological and nonarchaeological origins. Specia] attention is paid to spatial
relationships among finds and features, and low density,
ephemeral accumulations are considered as informative
and equally interesting as rich deposits in the reconstruction of Stone Age subsistence and paleoecology. The
material preserved in scores of the deflation bays should
provide useful information about the distribution of
activities in areas that have traditionally been seen as 'off
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Fig. I. Map of the Geelbek Dunes with the location of the 101 dt!flation bays and the five bays at which systematic surface
collection and excavation have been conducted.

site' (cf Foley 1981; Isaac 1981). Ethnographic and
archaeological evidence suggest that the spatial patterning
of hunter-gatherer camps is often only detectable when
significantly large areas are investigated (O'Connell
1987, 1995; Ebert 1992:190-194). The interdunal
exposures of the Geelbek Dunes provide large surfaces of
Pleistocene and Holocene Age which allow for the
recognition of such patterns. As is the case with sites in
similar settings, such as Elandsfontein (Inskeep &
Hendey 1966; Klein 1978: Avery 1989) and Duinefontein
(Deacon 1976; Klein 1976), we anticipate that the

systematic study of the density and distribution of
different archaeological signatures over these large
surfaces will provide new insights into the dynamics of
Stone Age settlement, subsistence, social behavior and
ecology within the contexts of the changing Pleistocene
and Holocene environments.

GEOLOGICAL SETIING
Although the appearance of the exposed surfaces within
the Geelbek dune system varies from bay to bay, a rough
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is poorly understood and further dating of the
archaeological and geological deposits is needed.
At a minimum, severa] phases of Stone Age
occupation are preserved in the Geelbek dunes. Given
that visually similar calcrete horizons and layers with
rhizoliths in different bays need not be of the same age,
these strata may well preserve finds of a wide range of
ages. The dating of the lithic and faunal assemblages,
however, may be complicated by multiple phases of
sedimentation, deflation and calcrete formation. Gaining
a better understanding of the chronological and geological
complexity of the dune system is currently a central focus
of the research project.
THE 1998 Fl ELD SEASON

Fig. 2. An example or a denation bay within the dune
system during sur vey.

stratigraphy can be obst:rved . Calcareous yellow and
white mobile sands of th<! Holocene Witzand formation
overlie an undulating, se-mi-consolidated sandy surface
upon which root casts in various stages of weathering can
be found. These sands in turn overlie one or more
calcrete layers of the Pleistocene Langebaan Limestone
Formation which can vary g reatly in hardness and
composition. Summer winds from the south-southeast
generally dominate the n<>rth-northwesterly winds of the
winter months, producing a net movement of sand
towards the north (Lancaster 1987, Manhire 1987). Wind
erosion can expose several different surfaces in a single
bay. The archaeological finds appear to originate out of
the semi-consolidated sands and several of the calcrete
layers. While reliable dat<!S are not yet available for the
sand dunes and the calcrete formations at Geelbek,
several preliminary observations and research in
surrounding areas p rovide indications about the age of the
strata and of the archaeological finds contained therein.
The rarity of prehistoric ceramics in the dunes suggests
that the more recent phases of the LSA are poorly
represented. A single U/Th date measured in Pretoria
from a sample of the hard calcrete from one of the
deflation bays (Stella) yielded an age of ca 40 ka. The
date of this sample probably reflects the final stages of
calcium carbo nate migration and must be considered a
minimum age (Woodbom<! pers. comm. 1998). The finds
from this deposit thus pr<!date 40 ka. Traditionally, the
sand and calcrete expo~ed by the dunes have been
considered to be roughly dat<!d to the last glacial cycle
(Theron et a/. 1992:50). Results of the IRSL dating of
the aeolianites along nearhy Langebaan Lagoon in which
hominid footprints were preserved indicate an interglacial
date of ca 117 ka (Roberts and Berger 1997) and suggest
that the traditional interpretation may be correct.
However, caution must he taken when interpreting the
complex pedological processes involved in the formation
of duricrusts (see discu~sion in Mabutt 1956, Butzer
1973, Deacon and Lancaster 1988:34-5) as well as the
chronology of dune development (Compton, pers. comm.
1999). At present the chronology of the Geelbek Dunes

During the five weeks of fieldwork in February and
March, 1998, the crew of six. had four main objectives:
I) to map the dune system and its deflation bays; 2) to
describe the geological setting and contexts of the bays;
3) to document in detail the distribution of archaeological
and palaeontological finds witlhin several of the bays; and
4) to isolate and document buried finds, while examining
site formation processes through test excavations.
A system was defined to describe the hierarchical
relationships of the archaeological occurrences within the
dune system. The individual bays were defined as
'localities', each of which contained its own set of
running find numbers. Each locality could contain a
number of ar<!as defined as 'sites' which in turn could
contain 'scatters' of finds that, at the time of recording,
appeared to be associated. Thus, a find would typically
bear a designation indicating its locality, site, scatter and
fi nd number. The three-dimensional position of all finds
and the local topography of the bay were measur<!d with
a Leica/WILD Total Station in conjunction with the
Hunter 16 (Husky Corp.) field computer onto which the
EDM program (Dibble & McPherron 1996) was
installed. This system allowed objects and their associated
contextual information to be recorded quickly and
accurately. The resulting data were subsequently
downloaded onto a PC. Distribution plans could then be
updated daily with the Surfer program (Golden
Software). With this computer-assisted system, as many
as 460 finds were piece-plotted in one day. Several finds
which could not be removed from the calcrete were
recorded, but left in the field .
In all, 101 bays were surveyed, and the distribution of
finds was rigorously documented in five bays (Fig. 3).
The$e bays were designated: Bay 35, EDM, Bleached
Bone, Al ice and Stella. After a systematic surface
collection, areas were chosen for excavation. These
excavations generally consisted of a group of contiguous
square meters in areas where a higher density of surface
finds had been recovered (Fig. 4). All lithic artifacts and
faunal remains found while excavating were recorded
with the Total Station as described above. In each square
meter, sediment from ca 2 em thick spits was collect<!d
and d ry-screened though 5 m m and 2. 5 mm mesh.
Excavators collected all lithic artifacts and larger faunal
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A map of the dunes was created using data from a
Garmin 12XL GPS instrument. The outline of the dunes
and the position of local roads and buildings as measured
with the GPS device are in agreement with published
aerial photographs and topographic maps. For the 101
bays included in the I 998 survey, the geographic position
was recorded, the dimensions approximated, the locality
photographed, the geological situation described, and the
relative abundance of faunal and lithic material recorded.
At least ten other bays were sighted, but were not
examined. The precise positions of the five bays studied
in detail were documented within a single, locally defined
grid. The positions of these and the other surveyed bays
can be seen in Figure 1. Detailed maps of the find
distributions within the bays can be seen in Figures 5-9.
Fig. 3. Overview or EDI\f showing excavation or semiconsolidated sand~ on and between calcrete banks.

Fig. 4. Excavation or five ~quare meters in Stella, Site A.

remains, as well as a sample of the microfauna and
molluscan fauna contain~ in each unit of sediment.
Although the majority of 1inds were recovered in the first
spit, at least one spit was excavated further to determine
if finds were present in the! sub-surface deposits. In areas
with many finds, such as the lithic concentration in
Stella, Site B, Scatter I, e-xcavation proceeded in quarter
meter units for enhanced spatial resolution.

RESULTS
The geological settings of the bays range from positions
with numerous in situ root casts, like Bleached Bone, to
bays including EDM, Alice and Stella, where larger
areas of calcrete are exposed. With the exception of
Bleached Bone, where no calcrete was visible, all
localities include surfaces of wind-exposed calcrete and
less eroded areas in which undisturbed rhizo'liths were
preserved. Thus the finds from Bleached Bone appear to
be the youngest in the sequence. Some bays, particularly
Stella, preserved several different, visibly dliscernable
types of calcrete and presumably document multiple
phases of pedogenesis. Discussions in the field with John
Compton (University of Cape Town), John Parkington
(University of Cape Town), Dave Roberts (Council for
Geoscience) and Stephan Woodborne (CSIR, Pretoria)
helped to clarify some of the complexity related to the
formation and dating of the calcretes and rhizoliths.
Clearly, these features need to be studied in more detail
at Geefbek and in other areas. On March 11, 1998
Stephan Woodborne colle~ted six samples from Stella for
dating using C 1\ TL and U/Th. Results from these
samples should be useful in establishing a chro11ology for
the dunes and the archaeological and palaeontological
sites they contain.
Preliminary conclusions. can be drawn from the five
bays which were investigated in detail. Bays of differing
size and geological setting were purposely chosen, and
clear differences between the bays and their contents can
be seen. While all bays have yielded lithic artifacts and
faunal material, the relative abundance, density and
distribution of archaeological materials are highly
variable. This spatia~ information can be used to study
taphonomic processes and the function within the sites as
was the case in the similarly situated site ofEiandsfontein
(Avery 1989). Bleached Bone, for example, produced
numerous faunal remains, including seven clear faunal
scatters (Fig. 7, Table 1). The same bay, however,
yielded few lithic artifacts from only two of these
scatters. This bay could be interpreted as a place where
faunal material accumulated largely in the absence of
human activities. Most ofthese bones, predominantly the
remains of small artiodactyls, have been bleached white
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Fig. 5. Topographic position or the Bay 35 Locality and the distribution or lithic find~, faunal materials and excavation areas.
and are not heavily mineralized.
Bay 35, EDM and Alice represent bays where a
diverse array of faunal remains preside within a lowdensity distribution of artifacts (Figs. 5, 6 & 8, Table 1).
At Alice, a relative abundance of hammerstones and
probable grinding stones has been documented.
Interestingly, Sites A and C at Alice yielded numerous
lithic artifacts, while no lithic artifacts were found at
Alice, Site B. As at Bleaehed Bone, the distributions of
faunal and lithic artifacts in these localities are far from
uniform. Although burned bone and lithics were
recovered in many of the localities, none of these seem
to indicate the presence of features in which the
controlled use of fire can be demonstrated. However, the
preservation of such features in a sandy substrate is
unlikely and frequent natural fires in the sandveld can be
expected (Manhire 1987).
On the whole, faunal remains were more numerous
than lithic artifacts, and many different animal species are
represented among the more than 2200 recorded faunal
remains. Specimens from various avian, mammalian
(bovids, equids, carnivores and rhinoceros), reptilian and
mo11uscan species were recovered. All faunal remains
were categorized by taxa, and the mammalian bones were

further divided into size-classes (Table 1) which closely
parallel those defined by Brain (1981) and Klein and
Cruz-Uribe (1991). When possible, skeletal eleme nt and
species were also recorded in the field. At the time of
recovery, the team found it difficult to distinguish 'smallmedium' and 'large-medium' bovids. As a result, these
size classes are counted together in this report. Further
analyses of the faunal material should provide palaeoenvironmental data for the Cape Fynbos Biome (Moll
1987) and will contribute to the reconstruction of later
Quaternary ecosystems and Stone Age subsistence
practices at Geelbek.
Stella i:s the largest of the bays studied and provided
the largest and richest faunal and lithic assemblages (Fig.
9, Table l). Particularly noteworthy is the concentration
of artifacts of beige silcrete with red banding at Site B,
Scatter 1. Artifacts of this material are dispersed over at
least 100m2 , and the find densities vary, reaching more
than 10 artifacts/m2 when excavated and surface finds are
counted together. As is the case at other bays such as
Alice or Bleached Bone, Stella yielded several, clearly
recognizable scatters of fau11al material, including many
bones of rhinoceros at Site A, Scatter 1 (Fig. 10). Such
concentrations of bone from single animals are especially
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Fig. 6. Topographic position of the EDM Locality and the distribution of lithic finds, faunal materials and excavation areas.
important in addressing the potential utilization of animal
resources by hominids. Here and elsewhere, faunal
remains and lithic artifacts occur in the same area,
however, the association between these two groups has
yet to be demonstrated. Presumably, cases do occur
where the deposition of faunal and lithic material result
from the same period of human occupation, and further
work is needed to address this question in more detai1.
Information oo human subsistence, animal ecology and
taphonomic processes at Geelbek will be gained by the
systematic study of both modifications on bone and the
refitting of animal remains (Conard, Adler & Prindiville
1998). Both anthropogenic (i.e.: cutmatrks and impact
fractures) and non-anthropogenic modifications (i.e.:
traces of cbewlng and gnawing) will be considered. The
results of these analyses will document past activities on

a short time-scale because animal resources have a
limited period of economic utility.
The more than 800 recorded stone artifacts from
Geelbe!k show characteristics of both the MSA and LSA,
and the presence of both would not be surprising in this
geological setting. No handaxes or other indicators of
ESA occupation have been documented. Seen as a whole,
the lithic assemblage at Geelbek is unusually rich in cores
(Table 1). Most of these are small, single o,r multiple
platform cores. Well-made blade and bladelet cores are
present, as are a range of informally and centripetally
reduced cores. Notched and denticulate forms are the
most abundant tools (Fig. 11.2); other forms of scrapers
are rare. Several small backed pieces were recovered in
Stella, Alice (Fig. 11.3) and Bleached Bone including the
base of a backed point in Bleached Bone (Fig. 11.4). One

41

1160

1140

1120

1080

1060

0
720m

740m

760m

780m

BOOm

820m

840m

Fig. 7. Topographic position of the Bleached Bone Locality and the distribution of lithic finds, faunal materials and excavation
areas.

flake recovered in Stella with a facetted striking platfonn
shows heavy edge damage which truncates the surface
patina (Fig. 11.1). Pieces such as th~s may indicate the
re-use of long abandoned MSA elements in LSA contexts
(Parkington, pers. comm. 1998). With few exceptions
beige and gray silcretes are the most abundant raw
materials, while quartz and metamorphosed shale are the
next most abundant chipped artifacts. Granite is also
abundant and appears to have been used primarily for
hammer and grinding stones . Infonnation on the sources
of the different raw materials among the Geelbek finds
will be used to establish links between the archaeological
localities and areas in the regional landscape where lithic
raw materials may originate.

Based o n the detailed analysis of the archaeological
data collected at Geelbek, aspects of subsistence,
settlement .and behavior of hominids in the Pleistocene
environments of the Western Cape can be investigated.
Infonnation on both the density and spatial distribution of
finds can shed light onto hominid activities. The refitting
of stone artifacts should provide information about
technology and raw-material economy, while the refitting
of bones should offer insight into the utilization of
carcasses by hominids . Close's studies (1997) of lithic
conjoins in an Egyptian dunal landscape show that both
intra- and intersite refitting can be applied to large, openair localities and provide important information about
patterns of mobility, settlement and technological organ·
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Table J. Geelbek. Preliminary data from the 1998 fie.ld season as a vailable in April 1998. Examples of mammalian size classes:
0 = Microfauna; 1, 'small' = Steenbok, Duiker, Jackal; 2, 'small-medium' = Springbok, Impala; 3, ' large-medium' =
Kudu, Wildebeest, Gemsllok, Ze'bra, Lion; 4, 'large' = Eland, Buffalo, large Equid; S, 'very large' = Rhinoceros,
Hippopotamus, Giraffe; 6 = Elephant.

Area (m1)

Bay 35
650

EDM Bleached Bone
1060
4440

Al1ce

4800

Stella
7650

Total
18,600

981
18
134
28
2I5
402
34

2238

Fauna
Size Class 0
Size Class l
Size Class 2&3
Size Class 4
Size Class 5
Tortoise Shell
Ostrich Eggshell
Mollusca
Indeterminate

75
0

173
13

789
26

220
6

13

30

311

64

6
41
0
2
0
2
II

6
73
0
2I
4
1
25

1
188
2
4I
8
5
207

7
101
I
27
I
2
I1

All Lithics
Co res
Flakes
Tools
Small debitage 5-15mm
Micro-debitage < 5mm
Angular debris
Artifacts, Total

11

86

2
4
4
0
0
0
10

3
5
0
60
1l
0
79

12
I
3
I
4
0
0
9

114
9
30
3
44
2
2
90

252
29
22
553

I

7

3

24

3I

24
24
0
0

122
107
0
15

62
58
0
4

23
23
0
00

212
86
126

Manuports
Excavation Units
Square Meters
Quarter Meters
Surface Sweeps

ization. In combination with paleoenvironmental data
such as seasonality, it ~bould lbe possible to address
questions concerning the time and duration of occupation,
the mobility of the inhabitants and their seasonal use of
the landscape.

FUTURE RESEARCH
Additional fieldwork at Geelbek is planned for the
coming years. Given the promising results from 1998, no
major changes in methodology or goals are anticipated.
Results from the dating laboratories in Pretoria should
allow new questions and hypotheses to be defined. A
long-term cooperative project between the University of
Tiibingen, the National Parks Board, the Natio nal
Monuments Council, the South African Museum, the
University of Cape Town and the CSIR Quaternary
Research Dating Unit in Pretoria promises to yield new
insights into the Stone Age archaeology and paleoecology
of the Western Cape.

2
2
I46
584
38
184

807

28

443
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