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a b s t r a c t

This paper presents the first multidisciplinary synthesis of the Middle Stone Age sequence of Diepkloof
Rock Shelter (South Africa). We explore the main cultural changes that characterized southern African
hunteregatherer societies from OIS 5 to the beginning of OIS 3. We discuss the tempo of these changes,
test the current interpretative hypotheses and explore an empirical model to explain the early appear-
ance of symbolic marking within the Pleistocene hunteregather societies of southern Africa.

Major technological and cultural innovations appear in one form or another during OIS 5 in southern
Africa, a period characterized by the coexistence of multiple, distinct technological traditions. We argue
that the formation of regional identities in southern Africa would have favoured and increased cultural
interactions between groups at a local scale, providing a favourable context for the development and
diffusion of innovations. In the West Coast of South Africa, the main cultural innovations appear within
the Howiesons Poort. It is within this context that we postulate a change in regional networks and
population dynamics, leading to the success of the HP technology across southern Africa. The southern
African data suggest that the history of modern humans has been characterized by multiple and inde-
pendent evolutionary trajectories and that different paths and scenarios existed towards the adoption of
‘modern’ hunteregatherer lifestyles.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction and background

Current models postulate that Anatomically Modern Humans
(AMH) spread from Africa ca. 70 ka ago and successively either
assimilated or replaced Eurasian populations (Bräuer, 1989; Aiello,
1993; Lahr and Foley, 1994, 1998; Bräuer and Stringer, 1997;
Stringer, 2001; Gunz et al., 2009; for alternative views: Wolpoff,
r (G. Porraz).

All rights reserved.
1989; Frayer et al., 1993; Wolpoff et al., 2000). Related archaeo-
logical models suggest that a set of novel behaviours gave these
populations a relative advantage during this process of dispersal
and adaptation to unfamiliar environments (e.g. Mellars and
Stringer, 1989). These models are largely based on the European
archaeological record, which suggests a correlation between the
appearance of the Upper Palaeolithic tradition and the diffusion of
AMH beyond the Near East (Mellars, 2006).

Current debates question the mechanisms that triggered the
Upper Palaeolithic and the role that innovations played in the
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success of AMHs. Scenarios proposed within these debates hy-
pothesize different places, ages, tempos and reasons behind the
onset of this new cultural system (McBrearty and Brooks, 2000;
Henshilwood and Marean, 2003). Some (Klein, 1995) point to evi-
dence that modern-like behaviours appeared suddenly around
50 ka ago and were related to cognitive changes in the human
brain, whereas others (McBrearty and Brooks, 2000) argue for a
gradual and cumulative acquisition of traits, already beginning in
the Middle Pleistocene, that added up to create what we call
behavioural modernity. At the same time, some colleagues have
pointed out that these changes could have appeared independently
among different groups, anatomically modern or not (d’Errico,
2003), and in different places (Conard, 2002, 2008).

In Africa, sophisticated technologies and symbolically mediated
behaviours appear within the Middle Stone Age (MSA), a period
that is associated with the development of regional and cultural
identities (Clark, 1988; McBrearty and Brooks, 2000). Within the
continent, the MSA of southern Africa has in particular gained
increasing interest during the last two decades due to important
archaeological discoveries. The early use of pressure flaking
technique (Mourre et al., 2010), the control of fire to heat treat
rocks (Brown et al., 2009; see Schmidt et al., 2013), the manu-
facture of hafting adhesive (Wadley et al., 2009; Charrié-Duhaut
et al., 2013), the invention of arrow-head technology (Lombard
and Phillipson, 2010; see Igreja and Porraz, 2013), the use of
bone to make tools (Henshilwood and Sealy, 1997; Henshilwood
et al., 2002b; Backwell et al., 2008), the regular transport of
fine-grained rocks (Ambrose and Lorenz, 1990; Porraz et al., 2013),
the increasing use of red ochre (Watts, 2002; Dayet et al., 2013),
the piercing of shells to wear as beads (Henshilwood et al., 2004;
d’Errico et al., 2008; Wadley, 2012) and the repetitive engraving of
abstract designs (Henshilwood et al., 2002a,b; Mackay and Welz,
2008; Texier et al., 2010, 2013) are all “symptoms” that attest to
a deep transformation of the socio-economic structures of the
societies and to the complex cognitive abilities of the individuals.
When all of these innovations are considered, the southern African
societies of the MSA appear to have precociously experienced a
cultural system similar to those of recent hunteregatherer pop-
ulations. These innovations appeared in one form or another
around 100 ka ago (Henshilwood et al., 2009; d’Errico et al., 2012;
Texier et al., 2013) and persisted until ca. 55 ka ago. The Still Bay
(SB) and the Howiesons Poort (HP) are the technological contexts
in which many, but not all, of the cultural innovations developed.

Some authors (Mellars, 2006; Jacobs and Roberts, 2009) argue
that these cultural changes in southern Africa were related to
dispersal waves of AMHs who, benefitting from their behavioural
advantages, rapidly spread from East Africa across the rest of the
continent and Eurasia. The success of this model is based on two
assumptions about the archaeological record of southern Africa: 1)
cultural discontinuities exist between the different tech-
nocomplexes (particularly the SB and the HP) and 2) the chrono-
cultural successions are uniform across southern Africa.

By invoking population migrations to explain changes in cul-
tural sequences, this model presents a similar argument to those
used in current discussions on the Middle to Upper Paleolithic
transition in Eurasia (see Otte, 1996; d’Errico et al., 1998; Zilhao and
d’Errico, 1999; Conard, 2002; Mellars, 2004). But, compared to the
Middle and Upper Paleolithic of Europe, the MSA chronocultural
sequence remains very imprecise, a result of the few, long,
continuous sequences excavated with modern techniques and the
problems of establishing a reliable, radiometric chronology (Jacobs
et al., 2008; Tribolo et al., 2009).

Here, we present a preliminary synthesis of the multidisci-
plinary research conducted at Diepkloof Rock Shelter (DRS). Our
study of this long sequence raises doubts on some of the current
assumptions about the nature and timing of the technological and
cultural innovations symptomatic of the MSA in southern Africa.
Rather than invoking the immigration of exogenous populations to
explain the cultural sequence of the southern African MSA, we
argue here that the precocious innovations appeared indigenously
within a context that was culturally and technologically diverse.

2. A place in the West Coast of South Africa

The Republic of South Africa is a 1,000,000 km2 country influ-
enced by a wide variety of atmospheric and oceanic circulation
systems. At the southern extremity of the African continent, South
Africa is situated at the interface of the tropical, subtropical and
temperate climate zones, which determine the different tempera-
ture and precipitation regimes. Attempts to reconstruct paleo-
environmental variations in South Africa over glacial/interglacial
cycles have emphasized the importance of local and regional set-
tings and the subsequent risks of basing models on global envi-
ronmental records (Chase andMeadows, 2007; Chase, 2009). South
Africa is a mosaic of ecosystems and each region should be studied
by and for its own ecological characteristics.

Our studied area e the West Coast of South Africa e is a cul-de-
sac at the southwestern extremity of the African continent. The
area belongs to the Winter Rainfall Zone and currently represents a
semi-desertic environment characterized by seasonal variations.
The West Coast is schematically delimited by the Atlantic coast on
the west and the great escarpment on the east, by the Olifants River
mouth to the north and the Cape of Good Hope to the south. The
vegetation of the region at the present day e the fynbos biome e

varies with distance from coast to mountains (Cartwright, 2013),
and also contains different geological substrates. Three main for-
mations compose the West Coast and determine its topography:
the elevated quartzitic formations of the TableMountain Group, the
coastal formation of the Cape Granite Suite and the argillaceous
formations of the Malmesbury group (Coertze, 1984). This geolog-
ical substrate is overlain by quaternary coastline landscapes that
are composed of dune formations and blow-outs forming an
extensive sand blanket (Chase and Thomas, 2006; Roberts et al.,
2009). Several permanent rivers traverse the West Coast plains,
including the Verlorenvlei, alongsidewhich the shelter of Diepkloof
is located.

Diepkloof is located at about 180 km north of Cape Town, 30 km
from the Piketberg mountains and 14 km from Baboon Point at
Elandsbaai on the Atlantic coast. The site dominates a rocky and
sandy environment of low elevation at an altitude of about
120 m a.s.l. Variation in sea levels was one of the main factors
influencing the landscape development around Diepkloof (Chase,
2009; Compton, 2011). Due to the relatively abrupt topography of
the submerged coastal plain at the Verlorenvlei mouth (compared
to the south), the Pleistocene shoreline’s variations were relatively
minimal. We estimate that the shore was only ever 25 km
maximum from the site with a sea level regression of 50 m, and at
ca. 40 km with a regression of 100 m (Fig. 1). In its location, Die-
pkloof contrastswith other, presently knownMSA sites on theWest
Coast which are either located on the present coast (Elands Bay
Cave, Hoedjiespunt, Ysterfontein) or in the mountains (Hollow
Rock Shelter, Klein Kliphuis, Klipfonteinrand). Diepkloof is neither a
coastal nor an inland site: it is a strategic, elevated place positioned
at the interface of distinct ecological niches with access to a mosaic
of vegetational communities (Cartwright, 2013).

Diepkloof is a large rock shelter that formed in a kopje of tabular
quartzite of the Table Mountain Group. It offers a large floor of
about 200 m2 and is exposed to the northwest. The geological
formation of the shelter resulted from differential erosion com-
bined with phases of collapse. The fall of a large block (located



Fig. 1. Topographic and bathymetric map of the area of Diepkloof Rock Shelter (Western Cape Province, West Coast, South Africa). Drawn after Elands Bay to St. Helena (Survey SA
Navy, 1986/1:50.000); Elandsbaai to Doornbaai (Survey SA Navy, 1987e1989/1:50.000); Elandsbaai 3218 AD (1:50.000) and Lambertsbaai 3218 AB (1:50.000) (Surveys and mapping,
Mowbray). CAD P.-J Texier.
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below the current porch of the shelter) marked the beginning of
sediment accumulation within the shelter by providing protection
from erosive agents, such as wind or water.

After previous works done at the site in the 70s and 80s, exca-
vations re-started in 1998 under the direction of J.-Ph. Rigaud
(University of Bordeaux 1) and J. Parkington (University of Cape
Town). Amore than 3m deep stratigraphic sequence has since been
exposed. Most parts of the sequence document occupations from
the MSA, but some LSA is also recorded in the form of superficial
archaeological layers, pits excavated into the MSA deposits, and
paintings on the wall of the shelter (Parkington et al., 2013). The
later phases of the MSA and the earlier phases of the LSA are not
present at the site.

3. A sequence in the southern African Middle Stone Age

Themain sequence excavated at Diepkloof is located at the front
of the shelter and has been exposed over a surface of 3 m2.
Archaeological finds are continuously present throughout the 57
Stratigraphic Units (SU). The MSA deposits benefit from a large set
of luminescence dating combining both Thermoluminescence (TL)
and Optically Stimulated Luminescence (OSL) measurements
(Tribolo et al., 2013). Results from these two methods do not differ
statistically and converge to bracket the time span recorded at the
site between OIS 5d and the beginning of OIS 3.

The geoarchaeological study documents a process of sedimen-
tation preserved from major erosive events for most of the
sequence. Sedimentological processes at the site include geogenic,
biogenic and anthropogenic inputs which vary in significance
throughout the sequence. However, anthropogenic input and
modification played a dominant role in the formation of the ma-
jority of the deposits. Looking at the formation processes sche-
matically (see Miller et al., 2013, for details), we identify two main
phases: (1) a stratigraphically lower phase, characterized by iso-
lated hearth construction and a higher input of non-anthropogenic
components, and (2) an upper phase, characterized by a diversity of
combustion-related deposits and an increase in the anthropogenic
input to the site’s sediments.

Diepkloof is unusual among the set of later MSA sites in
southern Africa in that it contains both SB and HP components
within a single sequence (Rigaud et al., 2006). The only other site in
South Africa that contains a similarly complete record, and was
excavated with modern techniques, is Sibudu (Wadley, 2007),
which is located more than 1000 km away from the West Coast.
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Therefore, most models of the cultural succession of the later part
of the MSA largely rely on a handful of sites that are widely
dispersed across southern Africa and that contain only relatively
short sequences of human occupation. Diepkloof, as with Sibudu,
represents a rare opportunity to investigate MSA cultural evolution
within a single sequence and setting. The results of our multidis-
ciplinary investigation of the Diepkloof sequence confirm some
aspects of the established chrono-cultural model for the southern
African MSA. However, many of the results from Diepkloof
contradict some of the main arguments current in discussions of
the MSA cultural sequence, requiring the formation of a new,
explanatory model.

Recent publications on the SB and the HP uniformly follow the
chronology developed by Jacobs et al. (2008, 2012), which is based
on a large number of sites, including Diepkloof. The authors argue
in favour of two short-lived techno-complexes separated by a gap
of 2e5 ka: the SB is supposed to have started no earlier than 75.5 ka
and ended no later than 67.8 ka, the HP is supposed to have
appeared no earlier than 64.8 ka and ended no later than 59.5 ka.
But the dating model of Jacobs et al. includes a preliminary and no
longer technologically correct sequencing of Diepkloof: they
attributed what are actually HP units to the SB (sample ‘DRS 13’ in
Jacobs et al., 2008). With the correct technological revision, the
early HP phase at Diepkloof is dated by Jacobs et al. to 70.8� 2.3 ka,
demonstrating: 1) an older origin of the HP at Diepkloof compared
to other dated HP sites (see Porraz et al., 2013 for a discussion of the
SADBS industry of Pinnacle Point 5/6, OSL dated to 70.6 � 2.3 ka by
Z. Jacobs: in Brown et al., 2012), 2) a long duration of the HP in
southern Africa, 3) a contemporaneous existence of the HP with
other technological traditions, such as for example the SB at Sibudu
which is dated to 70.5 � 2.4 ka by Jacobs et al. (2008). This revision
supports the conclusions of Tribolo et al. (2009, 2013) who argue in
favour of the coexistence of distinct MSA technological traditions
and of an arrhythmic tempo of cultural succession across southern
Africa.

In addition, the SB and the HP are generally viewed as homo-
geneous entities and are often compared as single cultural blocs
(Jacobs et al., 2008). But, differences exist between the SB of other
sites. For instance, at Blombos the selection of fine-grained rock,
heat treatment of lithic raw material, and pressure flaking have
been recognized as characteristics of the SB (Mourre et al., 2010). At
Hollow Rock Shelter pressure-flaking was used but without prior
heat treatment (Högberg and Larsson, 2011; but see Porraz et al.,
2013). At Umhlatuzana bifacial and unifacial serrated points are
considered characteristic of the SB (Lombard et al., 2010). At Apollo
11, where the SB has been proposed with reservation (Vogelsang
et al., 2010), bifacial technology only represents a minor compo-
nent of the assemblage. Similar variability exists within the HP,
though the internal structure of this techno-complex across
southern Africa is currently not well understood (Wadley and
Harper, 1989; Wurz, 2000; Soriano et al., 2007; Igreja and Porraz,
2013). In sum, the SB sites and the HP sites of southern Africa
share similar technological templates but they also document a
temporal and a spatial variability that requires investigation
(d’Errico et al., 2012).

4. Continuities and discontinuities throughout the Diepkloof
MSA sequence (Fig. 2)

The inhabitants of Diepkloof took advantage of their strategic
setting by exploiting a large set of resources from the nearby river,
the rocky hills and the coast. Regardless of their technology, MSA
groups from Diepkloof always based their diet on diversified re-
sources. However, we see that over time, the inhabitants placed a
greater emphasis on marine resource extraction and the hunting of
large mammals (Steele and Klein, 2013). These shifts in the
exploitation of fauna could conceivably reflect adaptations to
changing environments. However, based on the current set of floral
(Cartwright, 2013) and faunal data (Steele and Klein, 2013), we do
not see any evidence for dramatic changes in climate recorded
within the deposits at Diepkloof. MSA groups were flexible enough
to adapt and diversify their subsistence, possibly explaining the
gradual changes recorded in the botanical and faunal remains at
Diepkloof.

MSA groups traveled throughout the West Coast to acquire
not only biotic but also mineral resources, such as ochre (Dayet
et al., 2013) and fine-grained rocks (Porraz et al., 2013).
Diachronic variations in rock-procurement strategies correlate
with broader changes in lithic technology and with the territorial
reorganization of the groups. The technological sequence is
schematically subdivided into four main phases, with MSA type
Mike at the base, followed by the SB, HP, and post-HP (Porraz
et al., 2013). Changes in rock selection, blank production and
tool manufacture occurred at different rates, either gradually or
suddenly: 1) the SB at Diepkloof appeared rapidly within a
context of a modification of the raw material provisioning stra-
tegies, 2) the HP appeared suddenly and developed into 3 tech-
nological phases (an Early, an Intermediate and a Late phase), 3)
the HP sequence included a technological discontinuity charac-
terized by the MSA type Jack, and 4) the HP disappeared pro-
gressively within the context of a modification of the rules of
production (Porraz et al., 2013).

A spectacular invention that appears within the HP are engraved
ostrich eggshells that were used as containers (Texier et al., 2010,
2013). The presence of these containers implies that the HP in-
habitants of Diepkloof provisioned resources, such as water, and
were well-adapted to the sub-arid conditions on the West Coast.
The containers in turn were marked with geometric patterns of
incised lines, similar to those found in sub-recent San societies,
suggesting that the objects served both a functional and commu-
nicative purpose. The narrow range of motifs engraved on ostrich
eggshells suggests that MSA groups conformed to the requirements
of a flexible but structured signaling system that established set
rules that were readable by all participants. Preferences in the types
of motif are expressed through time. The engravings on the ostrich
eggshell containers first appeared at the end of the Early HP and
expanded during the second part of the Intermediate HP and the
Late HP, disappearing with the onset of post-HP technology (Texier
et al., 2013).

A dramatic change in sedimentation occurs within the Inter-
mediate HP, at the time the engraving of ostrich eggshell was
widely adopted by Diepkloof inhabitants. This sedimentary change
marks a modification in the way HP groups occupied and main-
tained the site (Miller et al., 2013). The repeated and increased use
of combustion-related activities suggests that human occupations
became more frequent, more intense and more structured
compared to previous occupations. This mode of occupation lasted
throughout the Late HP and persisted during the post-HP
occupations.

In sum, archaeological continuities and discontinuities occurred
at different rates throughout the sequence of Diepkloof (Fig. 2) and
it is difficult to establish clear cultural breaks. Our holistic approach
of the sequence suggests that 1) different key-drivers (internal and
external) triggered the cultural changes at Diepkloof, and 2) cul-
tural changes occurred at a regional scale. Diepkloof shows that the
history of these West Coast groups turned into something never
experienced before ca. 80 ka ago. During the Intermediate and the
Late phase of the HP, MSA groups collected rocks from distant areas,
they used glue to haft (backed) pieces, they produced red ochre
powder, they communicated with symbols and maintained the site



Fig. 2. Summary of the main artifactual changes recorded throughout the MSA sequence of Diepkloof Rock Shelter.
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in a way that suggest Diepkloof became a central place within a
complex and extended territorial and socio-economic network.
5. The appearance of symbolic markings: a regionalization
model

The sequence of Diepkloof confirms the evidence from other
sites like Sibudu, Blombos and Klasies River, that the later phases of
the MSA are marked by a florescence of precocious innovations,
both technological and symbolic (Fig. 3). Several models invoking
ecological parameters (Potts, 1998), demographic factors (Shennan,
2001; Powell et al., 2009), and population movements (Mellars,
2006; Jacobs and Roberts, 2009) might explain the singularity of
the southern African record. The new data from Diepkloof allow us
to test these various models and offer an alternative scenario to the
current understanding of the cultural evolution of MSA societies.
The most widely accepted culture-history model of the later
phases of theMSA argues that the southern AfricanMSA represents
a uniform succession of technological traditions. The evidence from
Diepkloof contradicts this model, although the dating of the
sequence has been at times problematic and controversial. In fact,
both Jacobs and Tribolo’s ages demonstrate that distinct techno-
logical traditions coexisted in southern Africa during OIS 5. Ac-
cording to Tribolo et al.’s ages, the Early HP tradition at Diepkloof is
contemporaneous with other and distinct technological traditions
from the southern Cape, such as the Blombos M3 phase (Soressi,
2005), the MSA 2 of Klasies River (Wurz, 2002), and other tech-
nologically distinct industries from the eastern Cape that remain to
be characterized in detail. Similarly, MSA-Jack, which overlies the
Early HP at Diepkloof, is contemporaneous with the Blombos M2
technological phase (Fig. 3). The current state of knowledge sug-
gests that regionally and culturally distinct groups had formed in
southern Africa by approximately 100 ka.



Fig. 3. Schematic representation of the chrono-cultural sequences at the sites of Diepkloof, Blombos, Klasies River and Sibudu. Bone technology, abstract manifestations and main
phases of site maintenance activities are figured. Absolute chronology combines mean ages, standard deviations and stratigraphic orders. This representation illustrates the di-
versity and the arrhythmic tempo of appearance of cultural innovations recorded during the southern African MSA.
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Evidence for the use of symbols appears in southern Africa, in
one form or another, during OIS 5. At Diepkloof, engravings on
ostrich eggshell flasks appear at the end of the Early HP; at Blom-
bos, engraved pieces of ochre are documented since the M3 phase
(Henshilwood et al., 2009); in the pre-SB of Sibudu and the MSA 2
of Klasies River, regularly notched bones are documented (d’Errico
et al., 2012). Cultural innovations seem to flourish during OIS 5,
although they took different forms and developed within different
technological traditions. The current archaeological record suggests
that the appearance of innovations, and more specifically the
expression of symbolic thought, was not restricted to specific
technological contexts. In particular, the eggshell engravings at
Diepkloof and the ochre engravings at Blombos are broadly
contemporaneous. However, the engraved ostrich eggshell flasks
are associated with a technological tradition of the HP as well as
MSA-Jack at Diepkloof (Texier et al., 2013), and the engraved ochre
fragments are associated with M3, M2 and SB technologies at
Blombos (Henshilwood et al., 2009).
The similar timing of the appearance of symbolic expression
across southern Africa suggests that a common factor may have
driven the onset of these cultural changes. One such factor could be
adaptations to ecological changes. However, the ecological hy-
pothesis for cultural change faces a major criticism: innovations,
both cultural and technological, are found across southern Africa
and are not specific to a single ecological niche. The ecological
context of OIS 5 has likely been a major factor in the evolution of
southern African AMHs societies, but not in a deterministic way.

Symbolic marking is most visible in the southern African record
in the form of engraved abstract patterns, either on ostrich egg-
shells or ochre, and perforated shell beads, likely worn as personal
ornaments (Henshilwood et al., 2004). Abstract patterns are widely
accepted as evidence for symbolic expression (McBrearty and
Brooks, 2000; Henshilwood and Marean, 2003; D’Errico and
Henshilwood, 2011). These engravings followed clear rules of
design, forming a distinct tradition of a shared mental design
within a group. Such graphic traditions provide the most direct
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evidence for symbolically-mediated social interaction, and would
have strengthened the interrelationship of group members and
served to help define group identity. Similarly, personal ornaments,
in the form of perforated shell beads, are a form of signaling and
communication. On one level, they allow the individual to mark
themselves, serving as a form of “visual communication of social
information” (Kuhn and Stiner, 2007). But, as with the graphic
traditions of theMSA, the traditions of personal ornamentation also
imply some level of groupmarking and identification (Wobst, 1977;
Wadley et al., 2011; Vanhaeren and d’Errico, 2006). The appearance
of symbolically-mediated behaviour within a context of regionally
and culturally distinct groups and traditions suggests that the
adaptation of symbolic behaviour may have been a response to
increasing interaction between these distinct groups (Gamble,
1998). In other words, symbolically mediated behaviour may be
an intragroup response to intergroup interactions and pressures.

Interactions between groups imply some level of information
exchange and cooperation. Evidence for regional networks is usu-
ally drawn from data on lithic site-to-source distances (Ambrose
and Lorenz, 1990). Yet in the West Coast, symbolically mediated
behaviour appears in a technological context where groups
collected and transported fine-grained rocks and ochre from non-
local areas. The raw material data suggests that HP groups had an
extended economic territory, and therefore likely an extended so-
cial network that would have created the opportunities to establish
and maintain exchanges between and within groups.

6. The temporal and spatial patterning of the HP in southern
Africa

The chrono-cultural history of the HP has long been disputed
(see Lombard, 2005), although recent models give the impression
that the history of the HP is now well calibrated. The sequence of
Diepkloof extends the age of the HP and confirms the existence of
temporal phases and regional variation. While the HP is well
documented from numerous sites across southern Africa, most of
them have only a short, stratigraphic sequence. Relative to Die-
pkloof, where the HP is documented over 24 SUs and throughout
ca.150 cm of deposits, the HP of Sibudu consists of 6 layers and is ca.
40 cm thick (from Wadley and Jacobs, 2006), the HP of Umhlatu-
zana consists of 5 layers (or spits) and is ca. 50 cm thick (from
Kaplan, 1990), the HP of Border Cave consists of 2 layers and is ca.
30 cm thick (from Butzer et al., 1978), the HP of Klasies River con-
sists of 9e16 layers (from Wurz, 2000) and is ca. 100 cm thick in
Cave 1a (Deacon and Geleijnse, 1998) while it consists of 5 layers in
Cave 2 (Singer and Wymer, 1982), the HP of Apollo 11 consists of 3
units and is ca. 15 cm thick (from Vogelsang et al., 2010), the HP of
Boomplaas consist of 1 unit (Miller et al., 1999), the HP of Klein
Kliphuis consists of 2 units (including one unit subdivided into 8
spits) and is ca. 50 cm thick (Mackay, 2009) and the HP of Rose
Cottage Cave consists of 4 layers and is ca. 25 cm thick (from
Soriano et al., 2007). Only the site of Pinnacle Point 5/6 seems to
present a more extended HP sequence (Brown et al., 2012),
although the HP is presently restricted to the DBCS complex by the
authors (see Igreja and Porraz, 2013 and Porraz et al., 2013). This
overview suggests that not all HP southern Africa sites record the
same story, nor at the same resolution.

The record of Diepkloof supports an early appearance of the HP
in the Western Cape followed by a later diffusion across the rest of
southern Africa. The HP becomes a widespread technology within
southern Africa at about 65e70 ka (Feathers and Bush, 2000,
Feathers, 2002; Jacobs et al., 2008; Valladas et al., 2005; Tribolo
et al., 2005, 2009, 2013). This time period corresponds to what
is generally called the “classic” HP (Soriano et al., 2007; Porraz
et al., 2008) which is broadly characterized by a selection of
fine-grained rocks, the production of blades and a dominance of
backed pieces within the typological corpus. Diepkloof provides
evidence for an Early HP, including dominance of (bi)truncated
blades and a few bifacial pieces, that currently pre-dates other
occurrences assigned to the HP. Current sets of dates (Feathers and
Bush, 2000, Feathers, 2002; Jacobs et al., 2008; Valladas et al.,
2005; Tribolo et al., 2005, 2009, 2013) and techno-typological
analyses suggest that the “classic” HP, as expressed at other MSA
sites, correlates with the Intermediate and the Late phases of the
HP at Diepkloof, not the earliest (Fig. 3). Therefore, the sequence of
Diepkloof can be useful for investigating the origins of this inno-
vative technological phenomenon and its mode of dispersal across
southern Africa.

At Diepkloof the first engraved ostrich eggshell containers
appear at the end of the Early HP, but dramatically increase within
the Intermediate HP with SU Fiona (Texier et al., 2013). Also during
the Intermediate HP, beginning with SUs Governor and Fiona, we
see a marked change in the anthropogenic deposits at the site
(Fig. 2). From Governor and above, the deposits are composed of
various types of stacked combustion features that imply an increase
in occupational intensity and a greater organization of domestic
space (Miller et al., 2013). Both of these aspects of the Diepkloof
record suggest a change in the social interaction of group members
at Diepkloof. The engravings on ostrich eggshells show that the
occupants of Diepkloof were using symbols to mediate intragroup
social interactions. Similarly, the evidence for an increase in the
structuring of domestic space may imply that the occupants orga-
nized their space according to set social rules (Wadley, 2001). Taken
in the context of extended territorial networks of raw-material
procurement, it seems likely that the increase in intragroup social
networks corresponded to expanding external social networks,
purportedly related to a modification in population dynamics. We
suggest that during the Intermediate HP of Diepkloof, the inter-
connectivity of these expanded social networks reached a critical
threshold in which innovative ideas rapidly and widely spread
across southern Africa. We propose that the appearance of the
classic HP in southern Africa was a result of these extended social
networks.

Understanding the nature of the diffusion of the HP relies on our
understanding of similarities and differences within the expression
of the HP. Across all of southern Africa, we see a similar use of blade
core reduction during the HP (Villa et al., 2010; Porraz et al., 2013).
However, when we look beyond this obvious similarity, we see
evidence for regional differentiation (Texier et al., 2010; d’Errico
et al., 2012) (Fig. 3). Engravings on ostrich eggshells are presently
only found on the western coast of southern Africa, at Diepkloof
and Apollo 11 (Texier et al., 2013). Bone tools are only found at
Klasies River and Sibudu (Henshilwood and Sealy, 1997; d’Errico
et al., 2012; but see Igreja and Porraz, 2013), and the use of ochre
as an additive in haftingmaterials is presently only found at Sibudu,
Rose Cottage Cave, and Umhlatuzana (Wadley et al., 2004). In
addition, some of these characteristics of the HP assemblages pre-
date the appearance of the HP itself, such as shell beads and bone
tool technology (d’Errico and Henshilwood, 2007; d’Errico et al.,
2012). We suggest that the persistence of regional characteristics
implies that the HP did not replace, but was rather grafted onto,
these pre-existing traditions.

We emphasize that the concept of “disappearance” of the HP has
wrongly been attributed to social collapse (Jacobs and Roberts,
2009) or a “return” to pre-SB technology. At Diepkloof, we see a
gradual change in the technology from the HP to the post-HP and
continuity in raw-material procurement strategies. A similar
gradual scenario has been hypothesized based on the lithic record
of Rose Cottage Cave (Soriano et al., 2007), Klasies River (Villa et al.,
2010) and Klein Kliphuis (Mackay, 2011). At Diepkloof, we also see
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continuity in the mode of occupation at the site from the HP to the
post-HP (Miller et al., 2013). Thick accumulations of burnt bedding,
ash dumps and combustion features also mark the post-HP at
Sibudu (Goldberg et al., 2009; Wadley et al., 2011), suggesting a
greater intensity of site use during the post-HP than during the
preceding HP. The post-HP exhibits a number of technological in-
novations that show that it is not a “return” to pre-SB technology
(Soriano et al., 2007; Lombard and Parsons, 2010; Conard et al.,
2012). One key aspect of post-HP assemblages is the lack of evi-
dence for symbolic expression, which we must remember is not
evidence of absence.
7. Main implications

(1) Is the chronological model for the SB and HP supported by
archaeological evidence?

The recent publications of Jacobs et al. (2008, 2012) onMSA sites
across southern Africa, including Diepkloof, have hypothesized a
narrow chronology for the SB and HP techno-complexes. However,
TL and OSL dating of Tribolo et al. (2013) at Diepkloof contest this
chronology and suggest that Jacobs et al.’s dates for Diepkloof are
an underestimation, may be due to problems with their measure-
ment parameters (see also Guérin et al., in press).

Problems with the model of Jacobs et al. also raise questions
about the nature of the cultural sequence established across
different Middle Stone Age sites and occupations. In fact, the
technological revision of the Diepkloof sequence shows that some
SUs attributed to the SB by Jacobs et al. actually correspond to HP
occupations. Regardless of the discrepancy between the lumines-
cence ages (Jacobs et al., 2008; Tribolo et al., 2013), Diepkloof
presently furnishes the earliest ages for the SB and the HP and
extends the chronological range of both technocomplexes (Fig. 2).

These early dates suggest that the SB and the HP are not horizon
markers, meaning that these technologies are not restricted to a
narrow period of time. Rather, the evidence at Diepkloof shows that
the SB and the HP did not appear everywhere at the same time in
southern Africa. The current archaeological data set suggests an
early appearance of the bifacial SB and laminar HP technologies in
the south-western coast of southern Africa.

(2) How does the sequence of Diepkloof fit within the southern
African chrono-cultural record?

The current chrono-cultural framework for the MSA in southern
Africa is based on the long and discontinuous sequences of Klasies
River (studied by Singer and Wymer, 1982; revised by Wurz, 2002;
Villa et al., 2010) and the synthesis of Volman (1984). These models
imply that similar technological entities uniformly developed and
succeeded one another across southern Africa, though Singer and
Wymer’s (1982) subdivisions were only meant to apply at Klasies
River. The current scenario relies on a restricted number of sites and
has not been tested with recently excavated archaeological se-
quences. Along with Sibudu, Diepkloof is to date the only site
recently excavated providing a long sequence including both the SB
and the HP.

The evidence from Diepkloof contradicts a unidirectional cul-
tural scenario that was uniform all over southern Africa. Rather, the
chronology of the MSA sequence of Diepkloof suggests that distinct
technological traditions coexisted in southern Africa during OIS 5,
until the ‘classic’ HP became widespread in southern Africa. Addi-
tionally, the MSA sequence suggests that some technological tra-
ditions did not have the same expression across space and over
time. In sum, the southern African MSA did not represent a
homogeneous cultural bloc and was characterized by distinct
evolutionary trajectories in different places.

(3) Are the SB and the HP related to population replacement?

Some authors (Mellars, 2006; Jacobs and Roberts, 2009) have
correlated the appearance of the SB and the HP in southern Africa
with the arrival of new populations purportedly originating from
east Africa. This hypothesis is based on the absolute chronology and
implies that innovations would have appeared preferentially
among certain AMH populations.

This hypothesis of demographic discontinuity in southern Africa
assumes the existence of archaeological discontinuities in the cul-
tural record. The Diepkloof sequence, however, supports a scenario
of continuous changes at a local scale. The SB and the HP appear to
have had a regional origin and represent indigenous technological
manifestations of southern African populations. These data support
the existence and persistence of distinct AMH groups within the
African continent during the Late Pleistocene and the consecutive
existence of multiple and independent evolutionary trajectories
within this species. In addition, the innovative characters of the SB
and the HP in South Africa speak in favour of the existence of
different cultural paths and scenarios towards the adoption of
‘modern’ hunteregatherers lifestyles.

(4) Which factors underlie the innovations within the southern
African MSA?

We state that initial technological and cultural innovations
appeared in one form or another during OIS 5 in southern Africa, a
period characterized by the coexistence of multiple, distinct tech-
nological traditions. We argue that the formation of regional
identities, strengthened by the use of symbols, would have fav-
oured and increased cultural interactions between groups,
providing a favourable context for the development and diffusion
of innovations. Our model hypothesizes that the MSA was charac-
terized by phases of increasing regional structure, and phases of
increased cultural interactions. The diversity among southern Af-
rican groups would have played the role of a cultural reservoir to
face external or internal uncertainties.

(5) The Still Bay in question

The SB is a technological tradition that is restricted to southern
Africa and is documented by only a handful of reliable sites over a
large region. The assemblages assigned to the SB share a similar
bifacial template, but exhibit substantial technological differences
based on comparisons between the assemblages at Diepkloof,
Blombos Cave, Hollow Rock Shelter, Umhlatuzana, Sibudu and
Apollo 11. Other differences in the SB across southern Africa
include, for example, the use of bone tools, which are absent from
the SB layers at Diepkloof, but are significant aspects of the
assemblage at Blombos Cave (Henshilwood et al., 2002a,b). Addi-
tionally, perforated shell beads are recorded in the SB at Blombos
(Henshilwood et al., 2004) and at Sibudu (Wadley, 2012), but no
equivalent specimens have been recovered in other SB sites.

The dating results suggest the existence of a significant temporal
gap between the SB at Diepkloof and other manifestations of the SB
in southern Africa. The evidence from Diepkloof questions the
significance of the concept of the SB and the use of SB bifacial
technology as a cultural marker. We therefore must consider two
possible scenarios to explain the existence of bifacial technology
across southern Africa: 1) the technology may have been (re)
invented several times, suggesting that convergence in bifacial
technology would mask historical differences, 2) the technology
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may have persisted in some places, but disappeared in others,
suggesting that SB technology evolved locally over time. At this
stage, we urge caution in the use of the term SB until we have a
better understanding of the occurrence, frequency and timing of
bifacial technology in southern Africa. Recent evidence from Die-
pkloof (Porraz et al., 2013), where bifacial pieces occur in the Early
HP, and Sibudu (Wadley, 2012), where they occur in the pre-SB,
suggest the cultural context and history of bifacial technology in
southern Africa is more complex than previously supposed.

(6) Toward a better understanding of the HP history

The HP represents a southern African technological tradition
that is characterized by the selection of fine-grained rocks, pro-
duction of blades and bladelets, and manufacture of backed pieces.
Beyond regional variation, HP assemblages all share a similar blade
reduction strategy (Villa et al., 2010; Porraz et al., 2013) which
suggests the existence of a similar technological root. But the HP
did not appear at the same time everywhere in southern Africa, and
potentially, not in the same form. Based on the current set of
published data, HP technology appears to have first occurred in the
southwestern coast of South Africa, only spreading across southern
Africa during its Intermediate phase, as documented at Diepkloof.

The spread of the HP across southern Africa seems to correspond
with a marked increase in the appearance of engravings on ostrich
eggshells and a shift in the mode of occupation at the site. These
data suggest a change in the organization of the group that may
reflect expanding economic and social networks. It is within this
framework of expanding networks that the HP appears to have
been successful across southern Africa. Despite the relative ho-
mogeneity of geographically distant HP assemblages, there are
marked regional differences in the expression of HP technology
(Texier et al., 2010; d’Errico et al., 2012). Therefore, we hypothesize
the wide-spread expansion of the HP as a dispersal of ideas rather
than a dispersal of people.

8. Epilogue

Our work at Diepkloof started with the aim of contributing to-
ward a refinement of the chrono-cultural history of southern Af-
rican MSA populations. We explored the long sequence of
Diepkloof by integrating a wide set of observations from different
specialists to contextualize the innovative proxies emphasized for
the SB and the HP. Our work has culminated in a model giving
emphasis to continuity in time and diversity in space. We support a
scenario that hypothesizes the persistence of local populations and
the formation of regional identities as part of the process that
would have favoured the development of innovations and symbolic
communications within and between groups. Understanding the
circumstances that triggered the formation of regional identities,
however, forces us to question the changing nature of the physical
and social boundaries that might have existed between groups.
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