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ABSTRACT

ABSTRACT

This thesis demonstrates how computer applications can significantly improve data management and data analy-
sis in an archaeological context. A research database for the Later Stone Age site ‘Dunefield Midden’ (Western Cape,
South Africa) was developed integrating a relational database, a Geographical Information System and a statistical
analysis software package. Spatial analysis methods are evaluated and applied to the shellfish remains of Dunefield
Midden after the data quality has been assessed. The investigation of spatial patterning is focused around the pro-
cesses of collection, transport, processing and discard of shellfish and from the results, a specific model of shellfish

handiing behavior at Dunefield Midden is suggested.
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INTRODUCTION

mentioned briefly but their significance and concrete distribution were only described vaguely as this represented an
early stage of analyses (Parkington et al. 1992:68f).

This brief literature review shows that work on Dunefield Midden was largely focused on the spatial analysis of site
structure. Reeler's (1992) and Jakavula's (1995) approach to the DFM data is in many ways very similar to that of this
project as Reeler applied spatial analysis techniques to quantify archaeological patterning and Jakavula showed the
advantages of using a GIS for the visualization of finds and features and their relationships. There is, however, a sub-
stantial difference to the work presented in this thesis which is the strong focus on developing a research database. It
is not anticipated in this thesis to resolve social behaviour at DFM - the aim is to create a tool that will enable further
research to analyze all numerical Dunefield Midden information in great detail and to identify and quantify distinct spa-
tial patterning. Other obvious differences are technological and quantitative: Technologically, the power of computer
hardware and software has increased exponentially over the last seven to ten years providing an environment suitable
for complex databasing and spatial analysis. Quantitatively, there is a significantly larger data basis available upon

which analysis can be performed, specifically a complete record for the shellfish category.

Data quality

The observations stored in the Dunefield Midden Spatial Database reflect the accumulated results from analyses
conducted by many different people. It has to be considered that there is information missing or even wrong informa-
tion included. Additionally it is unclear how good the data quality of each analysis is, as this was not evaluated by the
analysts themselves. !-l

An exception is the shellfish category that provided the core of the spatial analysis of this thesis. As it was ana-
lyzed by more than a dozen people over the last 14 years, two aspects were seen to be relevant for an investigation:
intra-group and inter-group variability of shellfish analysis. The former was expected to contribute to a closer under-
standing how a number of people working as a group on the same material at the same time and location show differ-
ences in the identification and the measurements of shells. The Iatter. was expected to give an estimate of how big
these differences are between groups that have worked at different times on the same material. As the groups were
generally supervised by one central analyst, the variability between the groups should resemble differences in the
instructions given by the supervisor to his crew. For the results of these investigations see “Variability of DFM shellfish

analysis” on page 109.
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CHAPTER I ANALYTICAL FRAMEWORK

1 THE FINAL LATER STONE AGE IN SOUTH AFRICA

Introduction

it was mentioned in the previous chapter that the objective of this thesis is to show how computer technology can
be used in an archaeological context to analyze spatial information. Thus it is mainly concerned with the application of
computer techniques for analyzing material culture. Dunefield Midden, dating to the final Later Stone Age (LSA), acts
as a specific case where this kind of computer system is developed and it is thus important to give a brief introduction
to the appropriate temporal context of this site. No details about the final LSA are of deeper relevance for the core of
this thesis and any issues directly concerned with the interpretation of the examples that are given later in the analysis

part will attain special attention in the relevant sections.

The beginning of the Later Stone Age in South Africa is defined by changes in the material culture. Differences to
the preceding Middie Stone Age are mainly characterized by the use of specific techniques of flaking stone and pol-
ishing bone. Deacon and Deacon (1999:109f) see this time period as a “technological unity in the way that tools were
made” and a “functional unity in that similar tasks were done in similar ways with similar tools, regardless of who the
people were and where they lived". These changes were technological innovations and with them came, as Deacon
and Deacon (1999:109) note, a massive increase of rock art, painted and engraved stones, the deliberate burial of the
dead in formal graves, smaller stone tools, bows and arrows, bored stones used as digging-stick weights, grooved
stones, decorative items like beads and pendants of shell and ostrich eggshell, decorated ostrich eggshell flasks, tor-
toiseshell bowls, polished bone tools, fishing equipment and, within the last 2000 years, earthenware pottery. The

most important Later Stone Age sites found in the Western and Eastern Cape are shown on Figure 11.

The stone assemblage of the final LSA can be summarized as follows (Deacon and Deacon 1999:119):

“Two kinds of assemblages may be found, with or with out pottery: (a) with informal stone artefacts on
coarse-grained rocks made by, or contemporary with, Khoekhoe stock farmers; or (b) with pottery and
stone tools on fine-grained rocks such as indurated shale, chaicedony, quartz or silcrete, which may
have long scrapers with backed bladelets (Smithtield) or small scrapers with some backed bladelets
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Figure 11: LSA sites in the Western and Eastern Cape of South Africa (Deacon and Deacon 1999).

but rare segments (interior Wilton or Post-Wilton). Adzes tend to be more common in these assem-
blages than in the preceding time period.”
it is generally accepted that especially the final Later Stone Age can be seen as closely connected to the history of
the Khoisan, the aboriginal inhabitants of southern Africa. This has important implications for archaeology as there are
rich ethnographical records (Lioyd and Bleek records: Lioyd 1911; Bleek 1923, 1928, 1931, 1932, 1933, 1935, 1936;

Lewis-Williams 2000) that can give hints for the interpretation of the archaeological remains of their close ancestors.

Pastoralism in the final LSA
Hunting and gathering was the dominant subsistence strategy throughout the Later Stone Age. In its final phase,
signs of changes in the material culture can be seen that finally lead to the extinction of hunting and gathering in the

Western Cape. Many of these changes are closely related to the advent of pastoralism in this part of South Africa.

Occupational remains from Dunefield Midden can leave no doubt that the inhabitants were Stone Age people - no
signs of metal but earthenware pottery was found (Parkington, pers. comm.). This is an important fact as the site is
only 600 to 700 years old and thus dates into a time when pastoralists were living in the Western Cape side by side
with hunter-gatherers and just before southern Africa was colonized by Europeans. These facts make this time period

an interesting and difficult part of archaeological research: central issues about how and when pastoralism arrived in
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the Western Cape and how the new subsistence strategy interacted with the traditional, are currently under discus-
sion. Again, the importance of this research is acknowledged but is not of general importance for the aims of this
project. Nevertheless, to create a rough framework, two oppaosing theories shall be discussed briefly: the advent of
pastoralism in form of a donor society (Smith 1998) and in form of the diffusion of a new subsistence strategy (Sadr in
prep.).

The important material indicators for the introduction of pastoralism to the Western Cape are pottery and the
bones of domesticates. Pottery can be found associated with archaeological layers dating up to 2000 BP (calibrated:
50 AD) (Sealy and Yates 1994:164). The introduction of stock in the Western Cape was reported by Sealy and Yates
(1994:62f) to be relatively late, suggesting that the arrival did not take place earlier than 1630 BP (calibrated: 440 AD).
However, new dates from Blombaos seem to confirm the original theory that pottery and stock came as a package to

southern Africa as early as 1960 BP (calibrated: 80 AD) (Smith 1998:153).

In his work, Smith suggests two models that may explain the way how pastoralism was introduced to the Western
Cape (1998:154):
“(1) The introduction of stock to an aboriginal hunting population and the spread of animals by
exchange similar to that of beads, i.e., reciprocal social connections ..."

“(2) A truly pastoral donor society, which is difficult to identify archaeologically.”

Even though evidence for the second model is agreed to be “difficult to identify”, Smith favours it over the first
model arguing mainly with evidence from his site ‘Kasteelberg' (Klein et al. 1989, Sadr and Smith 1991, Smith et al.
1991). The main issue which does not allow the model to be proven is thought to be the lack of archaeological data
due to a focus on the excavation of ‘the wrong’ sites:

“This putative donor pastoral society may be difficult to identify, since its archaeological signature
could be masked by the more dominant Iron Age sites on which research has been focused.”

This is challenged by a different view by Sadr (in prep.). He analyzed the evidence for a donor society as early as
2000 BP (uncalibrated) and concludes that the original interpretations have to be revised (Sadr in prep.):

“Kasteelberg seemed to vindicate the majority opinion that the prehistoric pastoralists has indeed
migrated south and that there was a long sequence of Khoekhoe pastoralism at the Cape.” ... “Recent
excavations have shown that only in the late first millennium was a relatively intensive form of small
stock pastoralism practiced ...".

As there is no clear evidence for the existence for prehistoric Khoekhoe living in the Western Cape, Sadr inter-

preted the subsistence strategy seen in the LSA sites from this time period as ‘hunters with sheep’. Indeed, as the
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bone assemblage from Dunefield Midden shows, there were hunter-gatherers that possessed sheep. How they were

obtained and if they were kept permanently is unclear.

These two opposing approaches provide the framework in which archaeological work has been and will be con-
ducted in the final LSA of Western Cape in South Africa. So far, there is no agreement on answers to any of the ques-
tions and more research has done before the complex processes that led to the introduction of pastoralism and its

interactions with hunter-gatherers can be understood.

2 THE VERLORENVLEI AND ELANDSBAY AREA

Introduction

Dunefield Midden belongs geographically to the Verlorenviei area, a closed coastal estuarine-lake, river and reed-
swamp system situated approximately 180km north of Cape Town (Meadows et al. 1996:82). The climatic conditions
and thus the environment during the occupation of DFM (about 600 to 700 years ago) were most likely similar to those
we can observe today, except that the human presence in the last century modified the landscape by building streets,
railway tracks, introducing alien fauna and flora, etc. This had an considerable influence in changing parts of the eco-

system, the geography and geology of the area.

The Verlorenviei is part of the Cape Ecozone which compromises the southernmost part of the subcontinent, and
includes the mountains and valleys of the Cape Fold Belt together with the adjacent coastal lowlands. In prehistoric
times in had acted as an attractive human habitat and Parkington et al. concluded (1988:24):

“... a combination of modern and historic observations suggest that the prehistoric landscape at the
vlei mouth must have been an attractive area for hunter-gatherers...”. “Fresh water is abundant in the
coastal lake to within 4km of the shore, beyond which salinity levels are high...". “Shelter and shade, in
the form of caves and overhangs are widely available in locations ranging from the exposed coast to the
more protected lower reaches of the viei.”

Geography and geology

The Verlorenviei is aligned in northwest/southeast direction, at 45° to the predominantly north-south coastline, cov-
ering an area of about 10km?2 with a mean depth of 2,5m and a maximum depth of 5m (Figure 12 to Figure 15). Only a
narrow 2.5km‘ long channel connects the lake to the ocean at Elandsbay and the input of sea-water into the system
occurs very occasionally under extreme conditions of storm and tide. The Verlorenvlei River catchment area is
bounded by the Swartberg and the Olifantsrivierberge in the east and by the Piketberg in the south, including the

Eendekuil basin in between the two mountain ranges (Sinclair et al. 1986:1&14).
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These figures draw a climatic picture that doesn't seem to be very favorable for human occupation. However, when
compared to the surrounding areas, especially the interior to the northeast and southeast, the Verlorenviei provides an

exceptional rich biotic environment.

Fauna and Flora

The fauna and flora of the Verlorenviei is comparatively rich for the Western Cape of South Africa. Situated between

the interior and the coast, it shares characteristics of both of these areas.

Six groups of fauna from the Verlorenvlei are listed by Sinclair et al. (1986): zooplankton, invertebrates, fish,
amphibians and reptiles, birds and mammals. Concerning Dunefield Midden information about the last four groups
are of interest. Unfortunately there is no recent information concerning the mammalian fauna of the Verlorenviei area
(Sinclair et al. 1986:52ff).

Three indigenous fish species cén be identified: Cape kurper (Sandelia capensis), Cape galaxias (Galaxias zebra-
tus) and Berg River redfin (Barbus burgi). When access is given to the viei when the mouth is open (mainly in the rain
season in winter), marine fish may enter. Four species have been reported: white steenbras (Lithognathus lithognatus),
southern mullet (Liza richardsoni), flathead mullet (Mugil cephalus) and estuarine round-herring (Gilchristella aestuar-
ius). Nowadays several other species occur in the Verlorenviei, all of them were introduced artificially in recent times
and most common are carp (Cyprinus carpio) and Mozambique tilapia (Oreochromis mossambicus) (Sinclair et al.
1986:53).

Amphibians and Reptiles (tortoises, terrapin, snakes and lizards) are very likely to occur throughout the area but
only very few have been recorded so far (Sinclair et al. 1986:54881f).

Birds are dominated by waders reflecting that the Verlorenviei is ranked as one of the ten most important wetlands
in the south-western Cape with eleven different species of waders occurring. Waterbirds are represented by herons,
egrets, ibises, spoonbills, flamingos and the rare Great White Pelicans (Sinclair et al. 1986:54f).

As a gift of the Benguela Current which transports nutrient laden waters from the south to the north along the west-
ern coast, there are rich marine resources available at Elandsbay. Shellfish is represented mainly by limpet colonies
and mussel beds that live predominantly on the rocky shores. Other marine species that also occur in archaeological
contexts are whales, fish, seals and crayfish. Additionally a range of sea-birds can be found living on the marine

resources of the coast (Parkington et al. 1988:24).
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The Verlorenviei is an ecotone area and shows therefore a high diversity of vegetation types. The flora is distin-
guished by Sinclair in four groups: phytoplankton/diatoms, algae, aqqatic vegetation and terrestrial vegetation. In
respect to Dunefield Midden the last group is mainly of interest. The terrestrial vegetation can be distinguished into
strandveld, saltpan vegetation, lowland fynbos, dry mountain fynbos, mountain fynbos, karroid shrubland and marsh
vegetation (Sinclair et al. 1986:42ff). Meadows et al. (1996:82f) had summarized these vegetation types as follows:

“Strandveld, a drought-deciduous vegetation type of the sandy plains and littoral dunes typically
including hard shrubs, geophytes and grasses and, especially, succulents such as Euphorbiaceae and
Mesembryanthemaceae; Low/and fynbos, favouring deep, sandy soils, is dominated by Restionaceae
as well as drought-resisting elements such as certain Proteaceae and other sclerophylious fynbos
shrubs; Dry mountain fynbos, particular to the sandstone outcrops to the south of Verlorenviei, is char-
acterised by small-leaved sclerophyll shrubland with a high percentage of succulent and drought decid-
uous species. Many of the typical fynbos elements including Ericaceae, Proteaceae and Restionaceae
are present. In sheltered, fire-protected gullies, scrub forest elements including Olea europaea subsp.
africana, Maytenus oleoides and Podocarpus elongatus cling to the sandstone steps; Karroid shrubland,
favoring shale on lower slopes, is dominated by members of the Asteraceae, Mesembryanthemaceae
and Euphorblaceae families and include genera such as Stoebe, Lessertia, Passerina and Elytropappus:
Marsh vegetation is highly dependent on conditions of salinity and includes salt-tolerant species such as
Sarcocomia natalensis and Scripus marginatus, while the less saline areas support dense stands of
emergent reeds such as Typha capensis, Phragmites australis, Cyperus marginatus and Juncus spp.”

It can be concluded that the Verlorenviei provides a wide range and variety of food items that make this area, addi-

tionally to the large fresh water source, potentially interesting for human occupation.

Holocene environment

Sea levels are extremely relevant for reconstructing coastal palaeo-environments and seem to have changed dra-
matically in Holocene times (the last 12000 years) of South Africa. Especially in the case of the Verlorenviei they played
a crucial role in creating specific environments with extremely variable resources available for human occupation as it
will be explained later. It was mentioned in the previous chapter that a mid-Holocene sea-level high was thought to
have created the beach deposit where most of the finds and features from Dunefield Midden were found on (Parking-
ton et al. 1992:63). Additionally a slightly higher sea-level in the late Holocene might have created a back-barrier wash-
over feature (Miller et al. 1993:39f) that was in the immediate surroundings and probably contemporary to the DFM
occupation. This shows that sea-level changes can have a strong influence on the landscape of coastal areas and

they have to be seen as an important factor in the temporal and spatial context of Dunefield Midden.
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A sea level curve for the Holocene was compiled from data quoted in Miller et al. (1993:41) and Compton
(2001:3971) (see Table 5 and Figure 16). In this reconstruction the measurements taken from sea cores and storm
beaches were omitted as they tend to give either too low or too high values (see Miler et al. 1993 and Compton 2001
for discussion). Radiocarbon dates provided by the Pretoria dating lab (labelled as ‘Pta-XXXX’) were cross-checked
using the Quadru internet database (www.quadru.co.za, 27-09-2002). All dates were calibrated with the Pretoria

Radiocarbon Calibration Program CAL4H and the following calibration datasets were used:

 for marine samples: WC93 (South African West Coast marine calibration curve)

« for terrestrial samples: SH98 (Southern hemisphere calibration data)

From Figure 16 it can be concluded that the general trend of the sea level changes of the last 11500 years shows
a steady rise from about -50m to +3m between 9500 BC and 4300 BC, followed by a regression to the present sea
level in 4300 BC-1500 BC. The few measurements between about 1500 BC and 250 BC point towards a constantly
low sea level around Om ASL. A last transgression happened in 250BC-1000AD to 1.5m ASL followed by the stabiliza-
tion to present sea level. Slightly higher sea levels existed probably during the occupation of DFM. For a detailed dis-
cussion of the holocene sea level history of the Western Coast of South Africa please refer to Miller et al. (1993) and
Compton (2001). It is evident that sea level reconstructions are oversimplified due to a poor sampling resolution;
short-term, low-amplitude sea level fluctuations might have happened regularly but are invisible.

Coastal environments are heavily dependent on sea level changes and thus change with them. Humans utilizing
the resources provided by these environments have to adapt to their actual characteristics repeatedly over time. How

these changes affect human behavior is difficult to answer as one might expect predominantly non-linear effects.

Site Context ASL (m) Reference | C'.pDate | Material Date* | StdDev | StdDev Submitter
Mkomazi estuary -48 Pta-3597 9980+30 wood 9327 | -9355 -9305 Beesley,
River E.
Mkomazi estuary -28 Pta-3570 894030 wood -8044 | -8205 -7980 Beesley,
River E.
Umgeni river infill | -29 Gak-1389 8420+140 | wood -7489 -7572 -7300 ?
Mkomazi estuary -18 Pta-3622 8280+80 shell -6586 | -6689 -6482 Beesley,
River E.
Mkomazi estuary -18 Pta-3573 814070 shell -6439 | -6498 -6386 Beesley,
River E.

Table 5: Radlocarbon dates for sea levels lower and higher than present on the Western and Southern
Coast of Southern Africa (data from Miller et al. 1993:41 and Compton 2001:3971).
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' o ht Cal. a +1 _

Site Context :’;gm) Reference | C'4-Date | Material Date* | StdDev SMM Submitier
Mkomazi estuary -18 Pta-3575 8070+80 shell -6386 -6447 -6330 Eeesley.
River .

Verlorenv- subtidal -3.65+1.15 | Pta-6596 7840+110 | marine -6152 -6245 -6019 Davies, B.

lei Cottage |t lagoon carbon
Core CC1
Verlorenv- subtidal | -2.65+1.15 | Pta-6155 7430+80 marine -5728 | -5822 -5660 Davies, B.
lei Cottage || lagoon carbon
Core CC2
Sundays estuary 1.5 Pta-4469 6490+70 shell -4834 | -4915 -4767 Redder-
River ing, J.S.
Lange- salt 15+15 Pta-7564 646070 shell -4800 | -4893 -4736 Compton,
baan marsh J.S.
Lagoon
Gemsbok marine 0 Pta-1351 5720+60 wood -4502 | -4560 -4456 Fowler,
gravel JA.
Knysna estua- 3.3+05 Pta-5860 5910+30 shell -4227 | -4248 -4212 Marker,
rine M.E.
mud-
bank
Keur- estuary 1.47 Pta-4317 5580+70 shell -3830 | -3937 -3764 Redder-
booms ing, J.S.
Estuary
Fishwater estuary 0.9+0.3 Pta-4464 5560+60 shell -3802 -3917 -3755 Redder-
Flats 2 ing, J.S.
Verlorenv- subtidal | -0.156+1.15 | Pta-6591 549080 marine -3744 | -3811 -3655 Davies, B.
lei Cottage || lagoon carbon
Core CC3
Stur- beach 36 Pta-0419 534060 shell -3616 | -3647 -3527 Davies, O.
mvogel- terrace
bucht
Lange- salt 05+0.5 Pta-7557 4850+70 shell -2023 | -3041 -2880 Compton,
baan marsh J.S.
Lagoon
Grootdrift estuary -1.3+0.5 Pta-5812 4340+60 organic -2902 -2924 -2884 Mead-
Viei matter ows, M.E.
Lange- salt -0.35+0.35 | Pta-7570 4260+80 organic -2879 | -2902 -2682 Compton,
baan marsh matter J.S.
Lagoon
Langebaan || lagoon -2 Pta-1598 4660+60 shell -2751 -2854 -2632 Flem-
ming, B.W.
Eerste buried 2 Pta-4705 4640+60 shell -2698 | -2845 -2606 Yates, R.J.
Mossel beach
Bank 1

Table 5: (Continued) Radiocarbon dates for sea levels lower and higher than present on the Western and
Southern Coast of Southern Africa (data from Miller et al. 1993:41 and Compton 2001:397f).
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Helght

Cal.

-1

+1

14

Site Context ASL (m) Reference | C'4.pate | Material Date* | StdDev | StdDev Submitter
Lange- salt 01 Pta-7558 4510+50 shell -2537 | -2582 -2462 Compton,
baan marsh J.S.
Lagoon
Langdam back 2 Pta-4894 440060 shell -2404 | -2462 -2310 Yates, R.J.
HiN beach
Fishwater estuary 1.55+0.05 | Pta-4463 4380+60 shell -2378 | -2450 -2282 Redder-
Flats 1 ing, J.S.
Keur- estuary 0 Pta-4462 4280+60 shell -2210 -2310 -2134 Redder-
booms ing, J.S.
Estuary
Verlore Viei || buried 2.8 Pta-4041 422050 shell -2134 -2197 -2048 Yates, R.J.
Mouth SA/ {{ beach
1
Klaarfon- ? -0.35+0.35 | Pta-6145 3640+60 organic -1946 | -2027 -1888 Parking-
tein Spring matter ton, J.E.
Public buried 45 Pta-4299 400050 shell -1859 | -1899 -1757 Yates, R.J.
Resort 1 beach
Sounding,
1
Lange- salt 0.25+0.75 | Pta-7773 3470+60 shell -1208 | -1287 -1120 Compton,
baan marsh JS.
Lagoon
Lange- salt 0.25+0.75 | Pta-7771 2920+50 shell -514 -630 -411 Compton,
baan marsh J.S.
Lagoon
Eerste buried 1.5 Pta-4707 2530+45 shell -34 -94 18 Yates, R.J.
Mosse! beach
Bank 2
Groenvlei, lagoon 0 Y-467 190560 gyttia 131 75 231 ?
upper layer over

marine

Klaarfon- ? -0.5+05 Pta-6146 190060 organic 134 79 234 Parking-
tein Spring matter ton, J.E.
Lange- shell 0 Pta-1667 214050 shell 422 368 461 Flem-
baan reef top ming, B.W.
Lagoon
Lange- salt 0.35+0.35 Pta-7597 1390+50 organic 668 650 691 Compton,
baan marsh matter J.S.
Lagoon
Verlore Vlei {{ buried 1.6 Pta-4311 1850+50 shell 695 667 744 Yates, R.J.
Mouth bar bar
11
Grosse beach 1.5+0.3 Pta-0417 158050 shell 999 948 1032 Davies, O.
Bucht

Table 5: (Continued) Radlocarbon dates for sea levels lower and higher than present on the Western and
Southern Coast of Southern Africa (data from Miller et al. 1993:41 and Compton 2001:397f).
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e Helght Cal. 1 1 | conmitter
Ste. || Context | g () | Reforence | CléDate | Material | pyes | stapey | staDev | ]
————

Donax back 2 Pta-4298 1560+50 shell 1014 972 1043 Yates, R.J.

Deep beach

Sounding.

1

Lange- salt -0.5 Pta-7579 840+45 organic 1248 1206 1272 Compton,

baan marsh matter J.S.

Lagoon

ElandsBay || pebbly 05 Pta-4477 1230+70 shell 1310 1276 1383 Yates, R.J.

DFHB/1 beach

Lange- salt -0.2 Pta-7576 560+45 organic 1417 1404 1431 Compton,

baan marsh matter J.S.

Lagoon

Lange- salt 04 Pta-7589 450+70 organic 1456 1430 1622 Compton,

baan marsh matter J.S.

Lagoon

Tietiesbaai |} back 2 Pta-0090 76050 shell 1688 1665 1719 Car-

beach rington,

AJ.

Groenvlei, lagoon -3 Y-466 6870+160 | freshwa- | -5717 | -5856 -5618 ?

lower layer ter peat

* Dates calibrated with Pretoria Radiocarbon Calibration Program CAL4H. Calibration dataset for marine samples: WC93 (South African West Coast
marine calibration curve). Calibration dataset for terrestrial samples: SH98 (Southern hemisphere callbration data).

Table 5: (Continued) Radlocarbon dates for sea levels iower and higher than present on the Western and
Southern Coast of Southern Africa (data from Miller et al. 1993:41 and Compton 2001:397f).

Soil formation and pollen analysis can give substantial information about palaeo-climates and palaeo-environ-
ments. In 1996 Meadows et al. did a study of sediment cores taken from the eastern end of the Verlorenvei near the
Grootdrift farm, 15km from the contemporary mouth of the viei. The results of the pollen analysis is interpreted to be
consistent with a 2,8m higher sea level around 4000 BP (uncalibrated) as reported by Miller et al. (1993). The results of
sedimentological and geochemistry analyses show estuarine conditions with higher sea-levels between 5000 BP and
4300 BP (uncalibrated) and terrestrial/fresh water conditions before 5000 BP and after 300 BP (uncalibrated; Mead-
ows et al. 1996:86ff). This observation seems to coincide with a sea levels higher (estuarine) or lower (terrestial/fresh
water) than =0 when compared to Figure 16.

Newer studies of soil cores by Meadows and Baxter (2001) were attempted at Klaarfontein, situated further east of
Grootdrift, in order to refine the vegetation history of the Verlorenviei. The composition of the flora yielded clear evi-
dence for holocene sea level fluctuations. The results showed that saline dryer conditions predominate between 6879

BP and 3500 BP (uncalibrated) and terrestrial/fresh water, moister conditions in a more variable, complex environment
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Figure 16: Sea levels of the Western and Southern Coast of South Africa for the iast 12000 years (see
Table 5 for detalis).

between 3500 BP and 1900 BP (uncalibrated). This is followed by phase of saline conditions after 1900 BP (uncali-
brated) with an unknown end due to a hiatus in the sequence (Meadows and Baxter 2001:704f).

Archaeological evidence from Tortoise Cave (see “Archaeological sites” on page 36), on the other hand, sug-
gested a similar scenario: Sea level maximum of 2-3m ASL around 6000 BP, rapid regression around 4200 BP to about
Om ASL, transgression at 4000-3800 BP to about 2m ASL, regression at 3500-2800 BP to Om ASL, possible slight
transgression around 1800BP, stabilization at present level (all dates uncalibrated; Jerardino 1993:486f). It can be con-
cluded that geological, botanical and archaeological data supports a fluctuating sea level in the Holocene strongly
represented by the curve in Figure 16.

Another important factor for reconstructing palaeo-environs are temperature changes. In the Early Holocene of
southern Africa temperatures were rising after the last interglacial (11000 BP) reaching the Holocene altithermal
between about 7000 BP and 4500 BP At this time mean annual temperatures were higher than today and rainfall
increased significantly, Reconstructed vegetation distributions, however, are much the same as those of today. In the
middle and late Holocene temperatures were relatively stable and three major events can be seen in the oxygen iso-
tope records: a cold phase around 5500 BP, the Medieval warming around 1000 AD and the five centuries of the Little

Ice Age from 1300 AD to 1800 AD (Tyson et al. 2001:143f).
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For Dunefield Midden, dating to 135050 AD (Figure 7 on page 12), this last cold period is of special interest. In
their conclusion Tyson et al. (2000:124f) report:

“The Little Ice Age was a 500-year climatic event from around 1300 to 1800...". "The cooling was a
regional phenomenon of some consequence throughout the subcontinent of southern Africa. Maximum
cooling occurred around 1700, when annual mean daily maximum temperature was depressed by
around 1°C. The late fifteenth century was also a period of maximum cooling.”

In the same time period, average surface water temperatures of the Atlantic Ocean at Elandsbay were reported to
have been slightly lower than today (Cohen et al. 1992). These differences in average air and sea temperatures, how-

ever, where most likely too small to have had substantial effects on the environments at Elandsbay.

Archaeological sites

Archaeological sites in the Verlorenviei area, predominantly from the Later Stone Age, are numerous and show
interesting patterns in space and time. The area around Elandsbay has been part of an intensive regional archaeolog-
ical investigation carried out by the University of Cape Town initiated and guided by John Parkington.

Figure 17 shows the geographical distribution of the most important sites in the immediate surroundings of
Elandsbay as a result of a general survey (see Table 6 for key to site prefixes). Chronologically patterns show that only
one of the excavated sites (Elands Bay Cave) shows occupation layers dating into the terminal Pleistocene (around
11000 BC). In the early Holocene, Elands Bay Cave and Tortoise Cave (from 7800 BP onwards) were inhabited. On the
other hand (Parkington et al. 1988:26),

“... four of the excavated sites, Elands Bay Cave, Tortoise Cave, Elands Bay South and Spring Cave,
contain deposits dating between 3000 and 4000 years old..." ... “The exireme case is presented by the
period following the appearance of pottery, that is between 1800 and 300 years ago, when as many as
60 sites within our sample were probably occupied.” ... “We take this overall pattern to mean that, there
has been a move towards the occupation of many more locations on the landscape through time.”
In mid-Holocene times people occupied Elands Bay Cave and Tortoise Cave between 4400 BP and 3000 BP
(uncalibrated), while soon “after 3000 years ago both of these caves show minimal occupation and preferred sites

were open situations located right next to productive intertidal rocks.” (Parkington et al. 1988:27) These 'megamid-

den’-sites were abandoned soon after 1800 BP (uncalibrated).

Open air sites dating into the past 2000 years are frequent but Dunefield Midden is the only one that has been

excavated and analyzed extensively. Unfortunately no other site with a comparable set of excavated material exists.
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